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(TPC) estimate and all activities necessary to provide a system ready to receive sludge are
included in the estimate and schedule (Appendices B and C, respectively). Design requirements for
this project werc established in the Baseline Design Criteria (sec Appendix 1.

2.2 BACKGROUND
The K¢ and KW Basins were built in the early 1950's. They have been used to store N Reactor

spent nuclear fuel (SNF) starting in 1975 at KE Basin, 1981 at KW Basin, and much carlier for
single-pass reactor SNF. In 1992, the dccision to deactivate the PUREX Plant Icft approximately

e -

Figurc  Spent Nuclear Fucl, Canisters, and Storage Racks in KE Basin

2100 metric tons of metal in the K Basins with no means for ncar-term processing. A significant
fraction of SNT in the K Basins has become degraded due to cladding breaches during reactor
discharge and continuing corrosion during underwater storage.

Fuel in the KE Basin is stored in open-top canisters. Some canisters have closed bottoms and

others have screened bottoms (sce Figure 1). The canisters release soluble fission products into

the basin water and also allow fuel corrosion products to combine with canister rack rust,

concretc dust, and environmental particulate matter, which scttles on the basin bottom as a fine
.. Sludge depths exceeding 3 ft have been measu 1 in portions of the KE Basin.

The fuel in KW Basin is stored in closed stainless stecl canisters. Some leakage has rcleased
soluble fission products into the basin water, but at much lower rates than at KE Basin.

I snfirpt.hnf7639.doc -
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Basin water and sludge may leak into the environment due to the age and condition of the basins.
This potential hazard provides the impctus for removing the sludge from the basins as soon as
possible. To difterentiatc SNF from sludge, any material less than or equal to 0.64 cm (0.25 in.)
in diameter is defined as sludge. Upon removal from K Basins, sludge will be dispositioncd as
RH-TRU waste.

Sludge will be retrieved from K Basins and managed as two separate waste streams. One sludge
strcam will be comprised primarily of canister and fuel wash sludge that collects in the knockout
pots and setiler tanks during SNF rctrieval and processing. This strecam is expected (o include a
significant number of metallict  nir fuel fragments, which react with water gencrating heat
and hydgogen. and fuel corrosion products. The estimated volume of this stream is between 3 m*
and 7 m”.

‘The second sludge stream will be comprised of the KE floor and pit sludge and KW north
loadout pit sludge. This sludge consists of less reactive components: windblown sand and rocks.
spalled concrete from the basin walls, iron and aluminum corrosion products. ion exchange resin
beads, uranium oxides. and possibly, some uranium fucl particles. The estimated volumc of this
stream is between 47 m® and 62 m”.

23 PROJECT INTERFAC
Slu  removal and handling from K Basins is divided into subproject A-13(a), Sludge
Removal; and A-13(b). Sludge Handling. Figure 2 is a process flow diagram {or the loadout,

transportation, storage, and trcatment of K Basins sludge. The double-lined boxes represent the
subsystems that arc included in the SIHS.

2.3.1 K Basins Interfaces
The SHS interfaces with K Basins activities are as follows:

»  Subprojcct A-13(a), Sludge Removal System, will provide for the design and construction of
the system to fill the container with sludge.

o  Canister Storage Building Operations supply the MCO cask transporter that will move the
sludge containers to T Plant.

23.2 T Plant Interfaces
The SHS project interfaces with T Plant activities arc as follows:

o The Deck Clean-oft Project removes interferences from the T Plant canyon deck and process
cells, freeing up space to install the Type | sludge container storage systems.

« The Shippingport FFuel Removal Project removes Shippingport PWR Core 2 fucl (PWR

Core 2 fuel) from the pool cell where Type 2 sludge containcers will be stored. This activity
will also remove existing equipment used to store the PWR Core 2 fucl. Some of the new

J:\snfirpt.hnf7639.doc -3- 03/20/01
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3.0 JUSTIFICATION

The SHS project will place K Basins sludge in interim safe storage until  itment and disposal
plans for RH-TRU waste can be developed. Placing the K Basins sludge in safe interim storage
will safe ard the sludge, protect the environment, and satisfy the following 'I'ri-Party
Agreement (TPA) milestones:

«  Remove the containcrized sludge from the K Basins on a schedule currently specified in the
TPA Milestones M-34-08 and M-34-10.

o  Moect the TPA Milestones associated with T Plant readiness to receive the containerized
sludge (M-91-18, M-91-19-T01, M-91-20, M-91-21-T01, and M-91-22).

»  Place the untreated sludge in interim storage at T Plant pending final treatment and disposal
in accordance with TPA Milestone M-91 for RH-TRU waste.

4.0  DESCRIPTION OF PROJECT

The SHS project provides the  juipment and facility upgrades necessary to transfer and store the
K Basins sludge at T Plant. The SHS is divided into subsystems that include packaging,
shipping, receiving, and storing K Basins sludge. Packaging is done using stainless steel
containers specially designed to hold Type 1 and Type 2 sludge. Shipping the packaged sludge
is accomplished using the existing MCO cask and transporter. Loading the empty sludge
container will be done using a mobile cranc at a location acceptable to K Basins operations.
Options evaluated for loading empty containers into the MCO cask are identified an engincering
report (McShanc 2001).

Several other systems will be developed to receive, unload, and store the sludge containers at

T Plant. Thesc subsystems include the MCO cask purge system and special lifting devices that
¢nsure containers can be moved safely and remotely from the shipping cask to the storage areas.
The containers will be stored in the T Plant canyon cells in liner/storage racks that will safely
storc the sludge container until a treatment/disposal pathway is developed. The SHS project also
includes upgrades to the T Plant firc protection system.

The conceptual process for moving the K Basin sludge tc . Plant is shown in the mechanical
flow diagrams in Appendix 1.

This section discusses the following elements of the SHS:

-  Containers for storing the sludge
» Instrumentation and controls
« I Plant process ccll upgrade (Type 1 storagc)
« T Plant pool cell upgrades (Type 2 storage)
»  Fire protection upgrades at 221-T and 271-T Buildings
« Miscellancous systems
- Container lifting dcvices
- MCO cask pu :system

J:Asnf\rpt.hnf7639.doc -5- 03/20/01
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- Container water addition system
- Video camcra monitoring
- Stack monitoring systcm

4.1 CONTAINERS

Sludge wi be retricved from the K Basins and managed as two separate waste streams. One
sludge stream will be comprised of sludge from the KE Basin floor and pit and KW Basin north
loadout pit. This sludge stream, referred to as Type 1 sludge, consist of less reactive

con Hnents: windblown sand and rocks, spalled concrete from the basin walls. iron and
aluminum corrosion products, ion exchange resin beads, uranium oxides, and possibly some
uranium fuel particles. The second sludge stream, referred to as Type 2 sludge, will be
comprised of the more reactive sludge that collects in the knockout pots and settler tanks during
SNF retrieval and processing. The second stream also includes KW Basin floor and pit sludge.
except for sludge in the north loadout pit.

4.1.1 Type 1 Containers

ype 1 containers store the less reactive sludge and can be stored dry. The containers arc
cylindrical, and sized to fit into an MCO cask. The container has a 23—in. inside diameter and is
147.5-in. tall, with a total volume of approximately 33 ft* (.93 m*). When filled. 50% of the
container is filled with sludge, 40% with water, and 10% is air or void spacc. Based on the
bounding volume of sludge 2,190 ft* (62 m®), the maximum number of Type | containcrs would
be 133. Bascd on the nominal volume of sludge (1,337 ft* [37.9 m*]). the expected number of
Type 1 containers would be 81.

Type 1 containers are made from stainicss steel using all welded cons  ction. e container is
¢ pped with two nozzles: a:  n. and 1-%-in. During filling, the 2 in. nc e is used to pump
the sludge in, and the 1-% -in. nozzle is used to vent the container. During storage, the 2-in.
nozzle serves as a vent that prevents over pressurization, and the 1-%-in. nozzle is capped.
The vent is equipped with a high-efficiency particulate air (HEPA) filter to prevent airborne
radioactive material from escaping. Since the container has a 10% air volume at the top,
plugging of the filter is not expected. During storage, the water in the container can evaporate.
zeping the sludge wet to facilitate future removal is desirable. A container water fill system is
provided so water may be added if needed. The container water fill system is described briefly
in scction 4.6.3.

The welded lid construction and small nozzie penetrations, along with container weight and
storage locations. comply with safeguards and security requirements and provide adequate
protcction of the sludge from theft. The containers have a lifting bail welded to the top, which
allows the containcr to be handled remotely. Sketch ES-SHS-M100 shows the Type 1 container
concept.

4.1.2 Type 2 Containers

'pe 2 containers store the more reactive and radioactive sludge stream and will be stored
undcrwater. This stream is expected to include a significant number of metallic uranium {uel

J\snf\rpt.hnf7639.doc -6- 03/20/01
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fragments, which react with water generating heat and hydrogen und fuel corrosion pieces. The
container is cylindrical and the diameter is sized to ensure a geometrically safe configuration.
The container has a 10-in. inside diamcter and is 140-in. tall, with a total volume of
approximately 6.36 ft* (0.18 m’). When filled, 50% of the container is filled with sludge. 40%
with water, and 10% is air or void space. Based on the bounding volume of sludge (265 ft*

[7.0 m*), the maximum number of Type 2 containers would be 79. Bascd on the nominal volume
of dge (1.77 ft} 14.05 m*)), the expected number of Type 2 containers would be 45.

The containers are made from stainless steel using 1 welded construction. The containcer is
cquipped with two lop nozzles: a 2-in. and 1-%-in. During filling, the 2-in.n. "z is uscd to
pump the sludge in. and the 1-%4-in. nozzle is used to vent the container. During storage, the
2-in. nozzle is the vent that prevents over pressurization, and the 1-%2-in. nozzle is capped. The
vent is a passive vent designed Lo keep the cooling water out and allows the container to vent
when necessary.

The container is designed to protect from a hydrogen buildup under any crust that might develop
on top of the sludge. A diagonal plate will be placed on the inside of the container in the area
where crust might develop. 1f hydrogen should form under the crust. the pressure will force the
crust up and the diagonal plate creates a hole to vent the hydrogen.

The we  led lid construction and small nozzlc penetrations, along with container weight and
storage locations, comply with safeguards and sccurity requirements and prov  : adequate
protcction of the sludge from theft. The containers have a lifting bail welded to the top, which
allows the container to be handled remotcly. The concept for Type 2 containers is shown in
sketch  S-SHS-M200.

4.1.3 Type 2 Container Spacers

The Type 2 container outside diameter is much smaller than the inside diameter of the MCO
cask used for shipping or thc overpack uscd for storage in the event of a leak. A spacer is
provided to prevent the Type 2 container from excessive movement when it is placed inside either
the MCO cask or the overpack. The spacer is constructed {rom stainless steel. The Type 2 container
spacer concept is shown in sketch ES-¢ 'S-M300.

4.1.4 Overpacks

If either a Type 1 or Type 2 container leaks during storage, the container must be placed in an
overpack container to prevent conlamination from spreading. T'he overpack is designed to hold
cither type of containcr and has a specific storage location in the racks for the dry storage in the
process ccll.

It is assumed that Type 2 containers will be able 1o be stored dry in the overpack. The Type 2
containers will be built to ASME Scction VIII, Division 1. The testing requirements for the
conlainer fabrication arc sufficiently stringent that a defective container at the time of filling is
nol expected. In addition, upon arrival at T Plant, all containers will be tested. utilizing the
helium purge system and leaking containers will not be aceepted. 1f'a Type 2 container lcaks
during storage, it is assumed that a minimum of 2 ycars has passcd and that the sludge will not be

3\ sn\rpt.hnf7639.doc -7- 03/20/01
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reactive enough to requirc underwater storage. If this cannot be demonstrated during dcfinitive
design, a different system will be considered.

The overpack is cylindrical, made from welded stainless stecl, can be handled remotely, and is
equipped with a removable lid that encloscs the Type 1 or Type 2 container. The sealed
overpack is vented 1o prevent over pressurization. Sketch ES-SIS-M400 shows the overpack
container concept.

4.2 INSTRUMENTATION AND CONTROLS

Instrumentation and controls will be provided to enable reliable operation of equipment within
the overall SHS. The control system philosophy is to use locally mounted instruments within the
canyon arcas with signal transmitters located in the piping or operating gallery. Controls will be
remol + actuated and manually operated with the exception of some interlock functions that will
be determined during definitive design. Refer to the preliminary piping and instrumentation
diagrams (P&1Ds), sketches ES-STIS-CS1 through ES-SHS-CS4. (All sketches arc shown in
Appendix J.)

A central control arca will be located within room 218 of the operating gallery in the 221-T
Building. The control arca will contain an annunciator panel and a control pancl. The
annunciator panel will be a commercial, off-the-shelf unit configured to provic  visual and aural
alarm annunciation, alarm acknowledge, and test functions. The control panel will = designed
to provide control and indication of cquipment and operating conditions. The instrumentation
and control philosophy is discussed further in an engincering report (Del.isle 2001).

'The 221-T Building is equippe  with three monitors to measure high radiation. The monitors are
continuous airflow-type units that have local alarms only. The SHS will connect the units to the
annunciator in room 218.

4.3 . PLANT PROCESS CELL UPGRADES (TYPE 1 CONTAINERS)

The process cells in T Plant will be used for dry storage of the Type 1 containers. Four cells arc
required to store the bounding volume of Type 1 sludge. The cells arc approximately 13-ft wide
by 17-1t long and 28-ft deep. The cells are built with removable cover blocks that will provide
shielding from the radiation coming {rom the containers. 1t is assumed that the existing cover
blocks are in good condition and will be reused. This assumption will be verified during the
process cell cleanout activity. The systc  to store the Type | containers includes liner/storage
racks, leak detection, and leak removal capability. Sketch ES-SHS-P1 shows the conceptual
general arrangement of the process cell dry storage sysiems.

4.3.1 Liner/Storage Racks

Type 1 container sludge is designated as TSCA waste. This type of waste must be stored in an
arca that can supply secondary containment. The proccss cells. constructed around 1944, arc
reinforced concrete. The process cell was cvaluated to confirm the structural adequacy of the
concrete 7 penbeck 2000a). The seismic analysis concludes that the process cell is structurally
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adequate for storage of Type | sludge. However, the concrete alone cannot be shown to supply
acceplable secondary containment.

An engineering study evaluated different types of liner systems and concluded ata
freestanding metal liner is the preferred system (Haq 2001). The main driver for using a
freestanding metal liner is that the high radiation levels  the process cells prevent workers from
cnterit  the cells. A freestanding liner will be fabricated outside the canyon arca and installed
remotely by the canyon crane operator. The volume requirements for the liner arc based on

SCA., which requires the lincr capacity to be equal to at least 25% of the total volume of the
stored wastc. T'he liner/storage rack assembly will not exceed the capacity of the T Plant canyon
crane. To securc the liner and to prevent it from sliding, a base frame has been developed that
can be installed, leveled, and braced remotely by the canyon crance operator.

Type 1 containers are required to be stored vertically and maintained at a minimum spacing of
25 in., measured center-to-center of the container (Erickson 2000). Metal storage racks will be
uscd to provide this storage. Thc rack will integrate with the liner, making one unit. The
concept sclected uses a combination of stainless steel and epoxy-coated carbon steel to make the
liner/storage rack assembly. Each lincr/storage rack will hold 33 Typc | containers. Two of the
33 locations arc slightly larger to accommodate an overpack. Ovcerpacks will only be loaded into
the liner/rack if nceded to store a leaky container. The liner/rack is designated as General
Services in the Safcty liquipment List (Appendix G). Sketches ES-SIIS-S2 and ES-SHS-S4
show the concept for the liner/rack.

Sludgc stored in the Type 1 container can produce hydrogen. The Type 1 containers are vented
to prevent over pressurization, which allows the containers to vent hydrogen. The canyon
ventilation system is designed to draw air from the canyon deck level down through the process
cell and out through the stack. Hydrogen r :ased from the containers into the ocess cell
would be drawn into the ventilation system and vented out the stack. preventing a build up of
hydrogen in the ccll (Erpenbeck 2000b). The canyon ventilation system is designated as General
Service in the Preliminary Safety Equipment List.

Based on the bounding volume of Type | sludge, four pro«  ; cells will be required. Eight
process cells arc candidates for dry storage. The prime candidate cells arc 31.. 3R, 11L, and 16R;
backup cclls arc 10R, 12R, 15L. and 16L. Sketch [ES-SHS-G1 shows the location of the prime
and backup cells.

4.3.2 Leak Dctection and Removal System

The leak detcction and removal system consists of a leak detection assembly to detcct the leak
and a sump pump assembly to remove the leak. Both assemblics are stainless stcel and can be
installed remolely by the canyon crane.

The leak removal unit consists of an electrical driven submersible pump mounted on a stainless

steel frame. Control forop:  ting the It~ removal units will be mounted on local instrument
racks. Pump controls will include “on.” “oft,” “status,” and load current indication.
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[L.eak detectors will use conductivity probes and be controlled on local instrument pancls,
adjacent to the process cell used. in the operating gallery. [.cak detectora” n signals will be
rclayed to the annunciator panel in the central control area in room 218 of the operating gallery.

‘The leak detection and the sump pump assemblies require clectrical connectio  To get from
the process ccll 1o the gallery, cxisting penetrations will be used. These penctrations use a
Ilanford clectrical head on the process ccll side. The Hanford electrical connectors are remotely
installed. "T'o ensure opcrability for the next 30 years. the wiring from the heads to the gallery
will be verified and replaced if necessary.

The local control panels require an electrical supply of 120 V, 20-amp service. ...e existing
electrical supply located in the electrical gallery is adequate.

The process for the lcak detection and removal system for the T'ype | container  rage is as
follows. When liquid collects in the secondary containment sump, the liquid detection system
alarms, alerting plant opcrations personnel. They determine the source of the leak by weighing
and visually inspecting each Type | container in the cell. Once the leaking container is
identificd, an overpack is placed in the storage rack and the leaking container  placed in the
overpack.

The leak dctection system is equipped with probes that can determine the amount of liquid in the
sump. If the amount of liquid in the sump is small, absorbent matcrial may be used to  nove
the liquid. If the amount of liquid collected in the sump is enough to pump,t  sump pump
assembly is installed and the lcakage is pumped into the overpack with the leaking container.
When the pump is uscd, the operator knows the leakage has been removed when the low-level
alarm on the leak detector goes off. This system is designated General Services in the
Preliminary Safety Equipment List. Sketches ES-SHS-S2 and ES-SHS-S3 show the concept for
the leak detection and removal system.

433 Lifting Devices

The liner/rack will be designed for remote installation. This will require that special lifting
devices (i.e.. spreader bars) be provided. T! devices will utilize the same basic configuration
of the other hooks and bails currently in use at 1" Plant. '

4.4 T PLANT POOIL. CELL UPGRADES (TYPE 2 CONTAINERS)

The pool cell (Cell 2R) at T Plant will be used to store the Type 2 sludge containers under water.
The cellis 13-ft wide by 27-ft long and 28-{t deep. The system to store Type 2 containers
includes liner/storage racks, lecak detection and removal, water treatment, new cover blocks. and
service platforms. Sketch ES-SHS-P2 shows the conceptual gencral arrangement of the pool cell
storage.
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uranium metal. The cooling water system is designated as General Services in the Preliminary
Safety Equipment List. Pending final outcome of the safety evaluations, the cooling system is
conscrvatively equipped with a redundant system. Options for providing a cooling system arc
discussed in MacLean (2001b). The recommended pool water cooling system consists of:

« ! [-priming pool watcr recirculation pumps

« Stainless steel shell and tube heat exchanger

« A packaged water-chilling refrigcration system

« Aninhibited cooling water make-up and surge tank
» An inhibited cooling water recirculation pump

Pumps for the water cooling system are stainless steel centrifical and self-priming. 1leat
exchangers are all stainless steel. single-pass, shell and tube units. Stainless steel will
accumulatc less contamination and be easier to decontaminatc than carbon steel or copper alloys.
The single-pass design is generally casicr to decontaminate.

Anindustt , water chiller refrigeration unit will satisfy the need for cooling the ibited v er.
The chiller is air-cooled to avoid using raw water, which would generate additional waste. The
warm air from the chiller will be discharged into the piping gallery. A standard centrifical pump
will circulate inhibited water from a makc-up and surge tank through the chillerand | ¢
exchanger. Water for the cooling system will be supplied from the exist ;v 2 idition
system.

Controls for the system are located in the opcrating galley and in room 218. Electrical powcr is
available and must be routed from the electrical gallery. The water cooling system is the only
automatically controlled water treatment system. The cooling system requires  ltomation
because T Plant is not occupied continuously. When the water temperature reaches 75 F. the
cot ng watcr systcm starts automatically and continues to operate until the pool water
temperature returns to 70 °F where the system shuts down. If thc main cooling system fails, the
rcdundant syst  will start automatically.

4452 Water Addition

The water addition system is existing and will provide demineralized (deionized) water to the
storage pool, the chiller system, and the container water addition system (section«  3). These
systems usc demineralized water to reduce corrosion and limit the growth of algae. The existing
water addition system consists of three ion exchange tanks. one cartridge particulate filter, and
piping and valving. Additional piping and valves are required to connect the cxisting system to
the SHS.

The water addition system is operated manually. Valves and level indicators for the storage pool
and the chiller system will be located in the operating gallery. Both systems will be cquipped
with “low level” alarms. When water is needed for these systems, the operator opens the valve
allowing the system to fill. When the level gages indicate that the system is full, the ¢ zrator
closes the valve. 1low water is added to the container water addition system is discussed in
scction 4.6.3.
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4.4.5.3 Water Quality

‘The water in the cooling pool continuously circulates to keep the water from stagnating and to

monitor for radiation. An in-line radiation detector is used to monitor * "ation. The
presence of radiation is an indication that a Type 2 container could be | . i diation is
detected, the pool water is sampled and analyzed to determine the sour ¢ radiation. A

leaking Typc 2 container is an off-normal event (see section 6.9.1.6). The pool water is also
sampled for salt concentration or pll that could deteriorate the Type 2 containers or the liner and
for biological growth that could plug the filter systems and cloud the water.

Samples are taken manually from a port on the system. Testing parameters and frequency will
be determined during definitive design. The recirculation and the ion exchang  system sharc
components (the components arc discussed with the ion exchange system intl  next section).
The water quality system is designatcd General Services in the Preliminary Safety Equipment
List.

4454 Water Cleanup

There arc two systems for clcaning or purifying the pool water. An ion excha:  : column is
availablc to remove radionuclide ions and an cxisting filter system is availablc 10 remove
suspended solid material that may accumulate in and on top of the pool water. The water
cleanup systems are designated as General Scrvices in the Prelimit - ¢ Safety Equipment List.

‘The pump is a stainless steel centrifical pump that will supply 10 gpm at about 100 ft of head.
The pump will run continuously with flow normally through the recirculation loop, so any
accumulation of radioactivity in the pool water would be detected immediately.

When radiation is detected, an alarm condition will be indicated at the control  ea, room 218,
and in the canyon. . .cn, an operator will manually switch the flow from the recirculation
system to the ion exchange column. In the ion exchange column, water flows through a spray
nozz down through an activated carbon bed, followed by two resin beds. The normal
operating pressurc for the ion exchange system is 40 psig, required mainly for operation of the
spray nozzle. The ion cxchange column is equipped with a pressure relief valve.

The filtration systcm will be operated manually. The system removes suspended solids and
dcbris that accumulate over time from the storage pool water. The existing sys n will be rcused
and consists of a pump, a hurricane cartridge filter, a bag filter. cssu g s to indicatc
plugging of the filter, and valves. The pump is a self-priming centrifugal type. ...e hurricane
filter separates coarse particles and dcbris by centrifugal action, sending a slurry of debris to the
bag filter for removal from the water. The cartridge in the hurricane filter scparates and captures
the fine particulates that arc too small to be separated by centrifugal action. Periodic  y, the
cartridge must be replaced, and the bag must be empticd.

The filtration systcm will be mountcd on the service plate form discussed in section 4.4.6.2.
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5. A 2-in. main drain with a s*~t glass will be provided. The drain will be routed to a safe

location outside the building, which will require a core hole in the west wall of the 221-T
Building. Other standard featurcs of the riscr. including an clectrical bell, will be provided.

. The sprinkler system for the 271-T Building will be designed in accordance with NFPA 13

for an Ordinary Hazard Group 2 occupancy and will include a 500-gpm hose stream
allowance. Spacing of the sprinkler will not exceed 100 ft* per head and will use low
tempcrature rated heads. Piping between the three floors and the basement will be routed
through exiting penetrations or through the existing pipe chase. The building has
approximately 7,700 fi? per floor. The layout of the sprinkler system will be in accordance
with NIFPA 13 and will include the following special features:

a.

£2-

4.5.3

Basement: sprinkler heads above and below the suspended ceiling whi  covers
approximatcly 10% of area and above and below the duct running the length of the center
of the building.

First I'loor: sprinkler heads only below the ceiling in the office arcas located between
firc-rated barriers (about 2/3 of the floor area), at ceiling level in the remaining part of the
building. and above and below the heating. ventilating, and air conditioning (IHITVAC)
duct running in the north quarter of the building. Supports for the duct are wood framing.

Second Floor: at cciling level and below the suspended ceiling (approximately 50% of
the floor arca). T'wo lines of heads will be provided under the edges of the wood frame
supported transitc HVAC duct. This HVAC duct runs about 2/3 of the {loor length. In
addition, rinkler heads will be provided near the cciling where the wood 1 e
supported duct transitions from the transite to metal. Heads arc required under the metal
duct in areas where it is more than 4-ft widc.

Third Floor: sprinkler protection will be provided above and below the st ended ceiling
area which covers approximately 50% of the floor area, at ceiling lcvel in the rest of the

floor, and above and below the duct running the length of the center of the building.

Sprinkler protection will be provided in the stairways and penthouse in ordance with
NFPA 13.

Sprinkler protection will be provided in the elevators and dumb waiter in accordance with
NFPA 13 and ANSI/ASME 17.1.

Sprinkler system will be tested in accordance with NFPA 13.

221-T Dry Riser Systcm

The dry standpipe system provides an improved method for fighting fires in the 221-T Building
canyon. The system will be designed and installed in accordance with NFPA 14 and the
following requirement:

JA.
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1. ‘The connection for the fire truck will be located 3-ft above grade on the east side of thc
221-T Building at the south end. The connection will have a shut-off valve and a 2-Y4-in.
fire department conncction.

2. The main header will be 4-in. pipe routed up the exterior wall to approximately 12 {t above
the canyon deck. At this level, the header will be routed through a 6-in. diamet  core bore
to the inside of the canyon. Once inside the canyon, the header will be routed along the
inside of the cast wall at approximately 12 ft above the floor. Preliminary observations
indicate that the 12-ft level has the least interference.

3. The 4-in. main header will be provided with tees and 2-':-in. downcomers ncar doors R-19,
R-15,R-11, R-7, and R-3.

4. The 2-'%;-in. downcomers will be equipped with a valve and a double clapper port fire hosc
connection located approximately 3 ft above the floor level.

S. Pipe hanger will comply with NFPA 13 and 14.

6. Piping will be Schedule 40 galvanized pipe with flexible couplings, and paskets that are
resistant (o the eftects of radiation.

7. The system will be tested in accordance with NI'PA 13 and 14.
4.5.4 221 . Canyon Alarm System

A complete firc detection system is needed in the 221-T Building. Smoke or heat detectors will
be provided throughout the building except for the process cells, the pool cell, the tunncl, the
head end, and the pipe trench. Fire detection will also be placed in the HVAC ystem. The fire
detection and alarm system will be designed and installed in accordance with NFPA 72 and
includes the following fcatures:

1. 1 tdctectors with remote testing features will be installed in the canyon area. The hcat
detectors will be rate-compensated/fixed temperature unless an alternative is approved.
Detectors will be installed with a maximum spacing of 30 fl in any direction (two rows
spaced 30-ft apart).

o]

lonization type smoke detectors will be installed on the ceiling in the electrical, piping, and
operatii  galleries. The smoke detectors will be installed with a maximum spacing of 30 ft
(onc row spaced 30 ft apart).

3. lonization typc smoke detectors will be installed in each stairway.

4. lonization typc smoke detectors will be installed in the HVAC system in the 10-ft? ducts, just
prior to the F'"™A filter housing. These detectors will comply with NFPA 91.

S. Manual pull stations will be provided at all cmergency exit doors for the building.
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by this condition, a Had cell is placed between the ' Plant 10-ton crane hook and the container.
1c capacity of the Had cell is 10.000 Ib with an accuracy of + 50 Ib.

The load ccll has an clectronic transmitter that relays the measured weight to the crance cab and
the control area in the operation gallery in section 18. The electronic equipment in the cranc cab
and scction 18 is existing. The load cell must be compatible with the existing equipment. The
load cell is cquipped with a bail on the top that can be engaged by the 10-ton canyon crane hook
without assistance to the cranc operator. The hook on the load cell is configured such that
container or other I devices can be engaged without any assistance to the crane opcrator.
Alternatives reviewed for the load cell are documented in an engineering study (Bielicki 2000).
'The load cell is designated as General Services in the Preliminary Safety Equipment List. Sketch
1:S-STIS-MT1 shows the configuration of the load ccll.

4622 Lxtension Hooks

Type 2 containers are stored under water. To keep the load cell hook out of the water, an
extension hook will be provided. This extension hook will have the same bail and hook
configuration as  : load ccll and be 4 10 5 ft long. A sccond extension hook will be supplied for
use in loading the empty containers into the MCQ cask. . ..c extension hook is designated as
General Services in the Preliminary Safety Equipment List. Sketch ES-SHS-M2 shows the
configuration of the extension hook.

4.6.3 Type 1 Container Water Fill System

‘The Type 1 container is vented to prevent over pressurization, which means that the water in

the container will evaporate over time. The water level in the Type 1 containers is monitored by
mcasuring the weiy  t of the stored containers. The initial weight of the full container is
mcasured and rccorded when the container is placed into storage. Periodically the containers are
rewcighed and the difference from the initial weight represents the water that has evaporated.
The weighing is remotcely performed using a load cell hooked on the crane. Oncce a predetermined
amount of water has evaporated, make-up water will be added to the container. The amount
allowed to evaporate before adding water will be determined during definitive design.
“intainers will be filled while located in the storage rack.

The watcr fill system consists of an open top vessel and a mechanical valve that can remotely
add watcer to the Type | container. The outlet on the bottom of the vessel is offset to aid the
crane operator with insertion into the container. “The container nozzle will open the mechanical
valve when the vessel is inserted. Deionized water from the water addition system is used to fill
the open top vessel (sce section 4.4.5.2). The vessel is filled manually while suspended from the
canyon cranc. ‘The container water addition system is designated as General Services in the
Preliminary Safcty Equipment List. Sketch ES-SI11S-M3 shows the container water addition
system.

4.6.4 Canyon Camera Upgrades

Vidco cameras will provide remote surveillance of Type 1 containers in storage. When the cover
locks are removed. cameras attached to the canyon crane perform the surveillance. Two additional
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jacks will be located adjacent to the storage cclls wherce portable cameras could be plugged in. The
portable cameras have been procured by another project. Control of the cameras will be from room
218 in the operating gallcry where existing monitors and recording cquipment will be used.

An existing camera installed on the canyon crane will be replaced with a camera that will
provide better viewing of the canyon process cells. Additional lighting, if necessary, will also be
added to ensure visibility to the bottom of the process cell. All new video equipment will be
compatible with the existing video equipment. There are no new electrical power requirements
for this activity. The video camera system is designated as General Services in the Preliminary
Safety Equipment List.

4.6.5 Stack [ © itoring System

To support K Basins sludge storage, the T Plant main stack. 291-T-1, will have to be reclassified
from a minor stack to a major stack. The existing stack monitoring system is  Ticient, however
the system is disasscmbled at the present time. To make the existing system functional, a new
alpha monitor is required and the existing beta monitor will be reinstalled. Both monitors arce
continuous air monitors. The existing stack probes and sampling system can be reused. The
alarms for the stack will be local and in room 218 of the operating gallery. Re  rding cquipment
will be installed in room 218 of the operating gallery. This system is designated as General
Scrvices in the Preliminary Safety Equipment List.

50 METHOD OF 1 _RFORMANCE
The methods of performance format is consistent with the work breakdown structure (WBS) in
Appendix A. The WBS organizes the major phascs of the T Plant upgrades that will be
compl 1ed, i.c., containers, engineering, construction, and project management.
5.1 CONTAINERS (WBS 2.0)
The sludge containers, spacers, and overpacks will be obtained using a performance contract.

The contract will include design, fabrication, and delivery to the site. ‘This  __iract will be
awarded and administered by Fluor Ilanford.

5.2 T PLANT UPGRADES (WBS 4.0)
5.2.1 Engincering (WBS 4.1)

The contracted architect-engineer (A/E) will provide definitive design and engincering support
during construction throughout the life of the projcct.

57° _anstruction (WBS 4.3 and 4.4)

The design and construction of the fire protection sprinkler system upgrades for the 271-T
Building (WBS 4.4.3.1.2) will be performed by a fixed-price contractor who will provide the
resources necessary 1o accomplish the task. The fixed-price contractor will be managed by the
onsite construction contractor.
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6.0 REQUIREMENTS AND ASSESSMENTS
6.1 SAFEGUARDS AND{ URITY

Upon exiting K Basins, the sludge will be classified as RH-TRU wastc (Loscoe, 1999). The
sludge will be  feguards Category [V and the Attractiveness Level may be cither ™ or D,
depending on the measured Pu content of each particular container (see DOE M-474.1-1). The
SHS project, A.13(a), is responsible for the measurement of the Pu content of the sludge prior to
the sludge exiting  Basins. Acceptance of the sludge into the ‘T Plant Matcrial Balance Area
(MBA) will not  uirc a separate Pu measurement.

6.1.1 Safeguards

The T Plant MBA 271 is currently Category I'V with physical security appropriate to that
category. Based on the results of the T Plant sludge security requirements analysis (SRA) and
discussions with DOE, MBA 271 will be permitted to retain Category 111 Attractiveness Level D
material without the additic 1l sccurity mcasures associated with a “limited arca.” Howcever,
should Category 1l quantitics of Pu be reached, MBA 271 would be required to meet the
requircmer  of a “limited arca.” [f MBA 271 remains a Category 1V MBA| the following
safeguards requirements shall be met.

I. Allind dual sludge containers reccived by the SHS from the sludge removal system shall
have an acceptable measured accountability value as determined by the Hanford Sitc
measurcment control representative. Development of the methodology to use for this
measurement is the responsibility of the shipping MBAs located in the K Basins, Safepuards
must approve the measurcment method and its application (how many, where. and when
samples are taken, acceptable measurement variance, etc.).

2. Tamper indicating devices (T1Ds) will not be placed on each container of sludge shipped to
T Plant. The alternative method for making each container inherently tamper-proof by
welding the container lid will be used. This method is currently being reviewed by RL.

3. [Iiach container will be uniquely identified. This identificr must be observable and readable
when stored at the K __asins or T Plant. Under DOE N 74.1-1. the sludge meets the
cot tions for classification as retained waste.

4. Periodic physical inventories for this MBA will be performed every 2 years. There is a
possibility that the inventory Irequency may be extended beyond the 2-year requirement.
The methodology as to how the inventory will be conducted will be established at a later
datc. [lowever, special inventories may also be necessary to address anomalous conditions.
i.c., off-normal events, change of custodians, etc. An inventory of the material will be
nccessary before the material is shipped ofT site or processed.

5. Physical movi :nt of the sludge to T Plant will constitute an intcrnal transfer. As irradiated
special nuclear material (SNM), only a transfer check consisting of verification of the
shipping container item count and verification of container identification will be required.
The material will not require a receiving measurement. The transfer check by the receiving
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custodian at 'I" Plant must be complcted within one day of receiving the shipment. ‘Transfers
must be documented on a Nuclear Material Item Transfer form, which will then be sent to
Protection Technology Ianford Safcguards for data entry into the Hanford accountability
computer and reporting to the national nuclear material accountability system.

6. Procedure revisions will be required to address the change in material received and stored at
the T Plant.

7. Physical protection measurcs appropriate for Category IV material will be implemented. Per
DC  Order 5632.1C-1, Category IV "material shall be in a locked area when not in use."
Additionally, pecr DOE RLID 473.1, a Category [V MBA requires "indusirial-grade standard
pin-tumbler lock and key, automated access control device, administrative controls, or a
comhination of these methods,” for access control.

8. Personnel require no clearance for uncscorted access to Category IV material, unless
otherwise specificd by a site vulnerability asscssment. This generally occurs only in
cxceptional situations.

If the quantity of all Attractiveness Lcvel D material remains under 16 kg of Pu, the MBA will
remain at Catcgory |V and no additional action is anticipated. [fthe 16 kg lin on Level D
material containcers is exceeded, additional protection and administrative mea;  es associated
with the creation of a “limited area” may be nccessary but are not within the scope of this CDD.

6.1.2 Security
T Plant is a limited access facility. Guards positioned at barricades maintain security on the

Hanford Site. Provisions will be taken to ensure that the sludge containers are not altered durm;,
storage (e.g.. welded container lids, limited personncl access into the canyon).

If material with Attractiveness Level D is received, locked gates/doors shall be required during
off-shift hours, and administrative access controls shall be required on shift. Locks shall employ
an industrial grade pin and tumbler or an automatic access control device.

6.2 HEALTH AND SAFETY
6.2.1 Radiation Protection

Personnel radiation protection both during construction and operations is provided through the
usc of ecngincering controls, remote operations, and the Site radiation protection program.

6.2.1.1 Construction

Installation in the process cells primarily is performed remotely. The  :pectation is that no
worker will bc on the canyon dcck when the cover blocks to the process cells e removed. Only
a minimal amount of work will be performed in the canyon and it will be done only when the
cover blocks arce in place. Work in the process cell cannot begin without verification that the cell
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is cmpty. Work in the pool cell cannot be performed until the Shippingport fuel is removed and
the pool is drained and cleared of existing equipment. Radiological surveys will be conducted
prior to performis - the work to determine the hazards and mitigative actions for worker|  cction.

6.2.1.2  Operations

o  Container Receipt and Storage

Placement of Type 1 and Type 2 containers into storage from the MCO cask primarily is
performed remotcly. The canyon crane operator performs the majority of the operation

frc  the shielded crane cab. The only activity that is not performed by the canyon crane
operator is the removal of the bolts from the MCO cask lid, which is performed manually.
This activity is short and the MCO cask shields the worker from the radiological dose from

the containers. Once the bolts are removed, workers leave the area prior to removal of the
MCO cask lid (Appendix I).

+ Typc 1 Containers

During normal operations, the concrete cover blocks on the process cclls provide shielding
for the Type | containers. When the cover blocks are removed, the systcms used to load or
monitor or add water to the containers arc designed for remote operation.

« Type2 ontainers

During normal operations, the cooling water provides shielding. A preliminary calculation

:monstrates that with 40 in. of water above the containers, the dose rate is  timated to be
0.002n.. hr. . .iere is a potential for radiation streams in the 6-in. space between the
liner/rack and the cell wall. This will be evaluated during definitive design. For the
conceptual design, resources have becn added to the estimate to provide shielding for the
streaming cffect. The process of loading new containers in the pool cell is performed
remotely.

« Container Removal for Treatment

Eventually, the ype 1 and Type 2 containers will be removed from storage ..r treatment.
The lor  ion and type of tr  ment has not been determined. . .ic same systems for moving
the containers into storage will be used to move the containcrs out of storage. The systems
are operated remotely for protection of the workers from radiation.

6.2.2 Safety During Construction

During construction, contractors will be  juired to take all reasonable precautions to protect the
health and safecty of workers. All construction will be performed in accordance with the
requirements of Code of Federal Regulations 29 CFR 1926. The work is subject to

48 CFR 952.250-70, Nuclear Hazards Indemnity Agreement. This requirement will be flowed
down 10 all subtier subcontractors and suppliers.

JAsnfirpt.hnf7639.doc - 03/20/01




HNF-7639, Rev. 0

An [SMS Clause Flow Down Prescrecning Question form will be completed for the work. The
clause will be included in statements of work handed down to contractors, as appropriate. An
evaluation will be determined whether or not full ISMS requirements will be warranted for the
work as described in RPP-MD-111, Guidance for Flow Down ISMS Requirements to Lower Tier
Subcontracts.

6.3 DECONTAMINATION AND DECOMMISSIONING

The SHS will be designed to simplify decontamination and decommissioning. The liner/storage
rack assemblies and containers will be made from stain s steel and carbon steel, coated with
special protectivc coating for easy decontamination. However, decontaminating equipment will
be difficult since no new liquids are permitted in the T Plant canyon. All the equipment is
designcd to be installed remotcly and therefore can be: -ieved remotely.

6.4 MAINTENANCE AND OPERATIONS

Equipment located in high radiation arcas are designed for remote removal so maintenance can
be performed in lower dose areas. All othcr cquipment is designed to be removable for ease of
maintenance. T-Plant does not have equipment to perform maintenance remotely on installed
equipment.

6.5 AUTOMATIC DATA PROCESSING/TELECOMMUNICATIONS

No new data automatic data proccssing or telecommunications arc nceded for i« oject.

6.6 QUALITY ASSURANCE REQUIREMENTS

Project activities for all contractors involved in design. rocurement, construction, and
acceptance will be governed, as applicable, by the requirements of 10 CFR 8! ) A, Quality

Assurance.

Quality Assurance (QA) requirements arc applied to items and activitics using a graded approach

as defined in HNF-PRO-259, Graded Quality Assur: R o and
Accident Analysis Process. The S project has cst 49¢ wality
Assurance Program Plan, which is applicable to this ect. interface
with HNF-SD-WM-QAPP-036, Wauste Munagement rance PProgram Plan, during

design activities affecting opcrations or modifications within ‘1 Plant. Pr :ct contractor
participants, including subcontractors and vendors, are requircd to implement QA programs
commensurate with contract document requircments. DO} Office of Civilian Radioactive Waste
Management (OCRWM) requirements do not apply to the handling of K Basins sludge.

The specilic technical and quality programmatic requircments and the requirements for material
certifications, qualification/certification of personnel, inspcctions. examinations/testing, and
applicable quality assurance records will be cstablished during definitive design and included in
the design documents.
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6.7 ENVIRONMENTAL COMPLIANCE

Environmental activities should be an intcgral and visil : part of the work planning and
cxecution process at all stages of a project to ensure the protection of worker 1 the
environment. ( npliance with applicable environmental requirements is ev:

communicated throughout the project life cycle.

Verification of environmental compliance and environmental requirements is achieved through
developing checklists to:

« Determine environmental concerns and hazards.
o ldentify appropriate requirements during the scoping phase of the project.

o Develop compliance matrices to ensure that requircments arc appropriatcly addressed
during design.

« Perform assessments throughout the process (including readiness assessments prior to the
start of operations).

o Conc :inspections and monitoring once the facilities are construct:
6.7.1 Permits

Fluor Hanford will prepare all required permit applications for DOE submittal. Environmental
revicws, perm |, and approvals will be considered and formalized prior to construction and/or
operation of the facilities included within this project. A Notice of Construction for radioactive
air emissions will be prepared for approval by the Washington State Department of 11ealth and
the EPA. A new source review will be prepared and documented 1o file in accordance with
Washii “on Administrative Code WAC 173-460. Construction activities, including long-lead
procurements. will not procced without all required approvals or permission {rom regulatory
agencies. The project permitting strategy is detailed in Appendix F.

6.2 National Environmental Policy Act (NEPA)

Federal agenc . i required to assess the potential environmental impacts associated with
government projects. DOE has prepared a draft Environmental Assessment for K Basins sludge
storage at the 221-T Building (DOE/EA-1369) which will be released in the near future for
public review.

6.7.3 Stor:

Storage and disposal of polychlorinated biphenyls (PCl ) at concentrations of 50 ppm or greater
arc regulated by the TSCA and requirements of 40 CFR 761.65. Storage requirements applicable
to Hanford are found in 40 CFR 761(a), (b), and (¢). Subsections (d), (e), (f). ~ . (h). and (§) of
40 CFR 761.65 apply only to commercial storers. As discussed in DOE’s TSUCA Informational
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Brict, PCB Munifesting, Tracking, ana  sposal Requirements (1KH-231-001/1190), DOE
facilities receiving wastc from other DOE facilities are considered to be recciving the waste from
a “related company™ and thereforc arc not considered as commercial storers of PCB waste.
Subsection (k) specifies that sul :ctions (f) and (g) do not apply to federal facilities, and
subsection (i) is specific to laboratorics.

Specific storage rcquirements for onsite storage of TSCA rcgulated PCB waste are found in
40 CFR 761 i(b). Owners or operators of any facility uscd for the storage of PCB waste
designated for disposal shall ensure that the facility has:

«  Secondary containment compliant with the final status containment requirements of
40 CFR 264.175.

« Adequate roof and walls to prevent rain water from reaching the stored PCBs.

o Adequate floc that has continuous curbing to provide a containment volume of 25 percent
of the total internal volume of PCI containers stored.

« Nodrain valves, floor drains, expa  on joints, sewer lines, or other openings that would
permit liquids to flow from the curbed arca.

«  Floors and curbing constructed of Portland cement. concrete, or a continu s, smooth,
nonporous surface that prevents or minimizes penetration of PCBs.

- Asite location above the 100-year flood water elevation.

PCBs designated for disposal may not be stored in a storage unit other than one meeting the
design requirements discussed above unless the unit is:

o Permitted der RCRA, Section 3004

e Qualificd for interim status under RCRA, Section 3005

+  Permitted under RCRA, Scction 3006

- Approved/rronlated pursuant to a statc PCB wast¢  inagement program
«  Subject to yCA coordinated approval

»  Approved as a TSCA PCB waste management unit

Radioactive PCB waste is exempt from the |-year storage limit specified in 40 CFR 761.65,
provided a written record documenting all continuing attempts to sccurc disposal is maintained
and available for inspcction, and the waste is managed in accordance wi  applicable fedcral,
statc, and local laws and rcgulations governing management of radioactive material.

6.7.4 Waste Management
Waste will a. red in accordance with applicable federal, statc, and local laws, regulations.

and requir s. A waste ma ement plan will be developed prior to starting work. The plan
will ntify waste minimization methods to 1 used; types and quantities of waste to be
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generated, a list of qualificd waste handlers (as appropriate), and a discussion of how
construction debris and waste matcrials will be managed effectively during work activities.

6.7.5 Pollution Prevention

Waste minimization and pollution prevention will be addressed during definitive design to
ensurc that appropriatc measures arc taken to reduce projected waste streams and to modify
systems, as appropriatc, to accomplish pollution prevention objectives. Where feasible,
processes will be streamlined to provide for more efficient opcration and less wastc generation,
and hazardous materials will be replaced with nonhazardous or less hazardous substitutes. The
definitive design will specifically address source reduction and system modification to minimize
wastle and prevent pollution.

6.7.6 Chemical Inventories

Information needed to comply with the emergency planning, notification, and reporting
requirements of the Emergency Planning and Community Right to Know Act, Scctions 302, 304,
311, 312 and 314; Section 6607 of the Pollution Prevention Act; and Section 3-302 of Exccutive
Order 12856 will be provided, as appropriate. during construction as well as operation.

6.8 SAFETY ANALYSIS/CL, IFICATION

Fluor Hanford will prepare a Safety Asscssment to allow the receipt and storage of K Basins
sludge at T Plant. The Safctly Assessment will address those facility modifications and sludge
receipt and storage activitics identified as outside the scope of the current safety authorization
basis. The Safety Assessment will be provided as an addendum to the T Plant safety
authorization basis until it can be incorporatcd into the T Plant Intcrim Safety Basis (Bushore
2000) or the Solid Waste Facilitics Master Safcty Analysis Report (  preparation).

The preliminary safety designation for components of the SIS is shown in the Preliminary
Salety Equipment List in Appendix G.

6.9 UNCERTAINTIES AND CONTINGENCY
6.9.1 Off-Normal Conditions
6.9.1.1  Traffic accident - The MCO cask and the sludge containcrs are designed to withstand

traffic accidents. The salety analysis report for packaging (SARP) reviews the
potential accidents in morc dctail.

6.9.1.2  Radiation in the helium purge — This would indicate that the container has lcaked
during transport. This condition requires rejection of the container and shipment back
to the generator.

6.9.1.3  Container stuck in the MCO cask — The T Plant canyon crane is equipped with a load
cell that transmits the weight that the cranc is picking up. When a container is lifted,
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the lifting operations will cease if the container weight is 5% higher than expected. If
this occurs, a recovery plan would be developed.

6.9.1.4  Container droppcd while moving from thc MCO cask to storage — The container is
designed with a large factor of safety in the lifting device. The crane is load-tested
regularly. The hook is designed to ensurc that the connection to the bail on the
container is solid. These efforts reduce thc possibility of a container drop. A recovery
plan will be developed if a container is dropped.

6.9.1.5 Leak is dctected in the Type | liner/rack — This indicates a potential leak in a Type |
container. The solution to this condition is as follows:

Remove the cover blocks.

Pick up containers verifying weight and visually inspect for leaks with video
cameras. The weight is verificd by using the load ccll to measure and comparing
the measured weight to the original weight and the expccted loss of water due to
cvaporation.

Install overpack in thc liner/rack.

Movec leaking container to overpack

Rcmove the leaked material from the liner sump. A recovery plan would be
developed. The quantity of the lcaked material dctermines the method used to
remove the Type | material. The SHS provides a remotcly operated sump pump if

the quantity is large.

Replace cover blocks.

6.9.1.6 Contamination found in the cooling water for the T'ype 2 containers — This indicates
a potential leak in the Type 2 container. The recovery action is as follows:

Begin the ion exchange system o clean up the water.

Remove all cover blocks.

Lift each container to check for visible leakage or corrosion and weight loss. The
weight is verified by using the load cell to mcasure and comparing the measured

weight to the original weight.

Oncc the leaking containcr is located, remove the cover block from a process ccll
with Type | container storage with an open spacc for an overpack.

Install the overpack.

Move the leaking container to the overpack.
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» Replace all cover blocks.
« Continuc ion exchange systcm until water is clean.

6.9.1.7  Water is detected in the outside liner of the Type 2 lincr/storage rack — This is an
indication that the inside lincr is leaking. The permanent solution to this condition is
significant and will be determined in a recovery plan. The short-term solution is to
install the sump pump and recycle the water back into the main pool.

6.9.1.8  The primary cooling system fails — The SHS provides redundant co« ng systems that
use air-cooled chillers. The systcm is cquipped with interlocks that start the backup
system automatically.

6.9.1.9  Tailure of thc water addition system — Once the system is filled, it is cxpected that the
need for make-up water from the water addition system will be rare. If the water
addition system should fail, there will be time to repair or replace this simple system.
If an emergency for water develops, watcr could be brought in through the tunnel
using a tanker.

6.9.1.10 Crane failure while moving a containcr — This condition does not include a cable
break (scc section 6.9.1.4) and is unlikely since the crane receives regular
maintcnance. A crane failurc could happen if a powcr failure occurs, in which case
the operation would continue when power was restored. If the crane develops other
mechanical problems, it would be repaired before operation could continue.

6.9.2 [tems Nceding Further Evaluation

Several seismic cvaluations of the pool ccll were performed to detcrmine the condition of the
pool cell (Erpenbeck 2000a and Short ct al 2001). The latest cvaluation calls for an additional
survey of the cracks in the concretc on the inside of the pool to validate the assumption used in
the evaluation. This survey has to be made after the PWR Core 2 fuel has been removed and the
water in the pool drained. If radiation levels in the pool are too high, remote methods may have
to be used.

‘The sludge is designated as TSCA waste. Further cvaluation of this designation needs to be
developed and agreement with regulating agencies obtained.

6.10 RIsKs
The risks identified in this section represent the significant risks to the project.
6.10.1.1 Ifthe process cells are not adequately cleaned out, the base frame placement would be

affected and could require additional clcan out from the SHS project. The cstimate
and schedule would be affected by this additional scope.
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The project expects to use the Hanford electrical heads in the process cells. Funds
have been allocated to repair the wiring. 1f this cannot be donc, an alternate method of
connecting the leak detector and pump would have (o be found. This would affect the
estimate and schedule.

‘The T Plant canyon deck clean up and proccess cell clean out projects must clean
enough process cells and deck area to complete the SIIS. The PWR Core 2 fuel
removal project must bc complete beforc the pool cell will be available. If any of
these activities are delaycd, the SHS project will be impacted, affecting the schedule
and estimatc.

Construction of this project is dependent upon access to the T Plant canyon. The
construction estimate and schedule are based on relatively uninhibited access to the
canyon for Type 1 storage modifications. The construction estimate and schedule for
the Type 2 storage modifications arc based on access to the canyon 4 days a week.
Deviation from this planning will impact the estimatc and schedule.

The construction activities in the canyon are totally dependent on the canyon crane. [f
the crane is not available or is de-rated from the current lifting capacities, the project
will be affectcd. This would impact the schedule and the estimate.

For :conceptual design, the bounding volume of Type 1 sludge is 62 m*>. When
comparing this to the sludge capacity of the Type | container (465 m*), the number of
containers required is 133. The total number of containcrs that can be stored in four
Type I lincr/racks is 132 (section 4.3.1). This difference is acceptable for conceptual
design. It is expected that the upper bounding volume will be redu | as the design
develops.

For the conceptual desion the bounding volume of Type 2 sludge is 7.0 m>. When
comparing this to the : 1dge capacity of the Type 2 containers (.09 m®), the number of
container required is 78. The number of containers that can be stored in the Type 2
liner/rack is 77 (section 4.4.1). This difference is acceptable for cc  :ptual design. It
is expected that the upper bounding volume will be reduced as the  ign develops.

The number of overpacks is selected based on 5% of the maximum number of Type 1
containcrs per the design criteria (Appendix H). The number of overpacks will be
reviewed and finalized during definitive design. The risk is that additional overpack
containers and storage locations would be needcd. Both risks are covered in
contingency.

The safety classification has a big impact on the cost of equipment and systems. The
Preliminary Safety Equipment List identifies the safcty class designation for all SHS
components and is based on preliminary Hazard and Criticality Analysis. The Hazard
and Criticality Analysis will be finalized during definitive design. Changes to the
Preliminary Safety Equipment List can result in changes to the cost of equipment.
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6.10.1.10 The T Plant MBA is designated as a Catcgory IV D. If the level of Pu in the sludge
incrcases to wherc the MBA is designated as a “limited area,” costs would increase.
The increase would not affect construction costs since construction will be complete
prior to the shij :nt of Type 2 sludge. However, opcrational costs would increase
due to the higher level of clearance required and additional requirements for access to
the fac  ty. An*[.” clearance would be required for a limited access area.

6.10.1.11 Cracks in thc pool cell concrete are a risk. The conceptual design accounts for this
risk by including moncy to examine the concrete for cracks and the conceptual design
for the liner/rack provides protcction from the concrete falling. (See sketch ES-SHS-S9.)

6.10.1.12 Permitting to RCRA instead of TSCA is risk. The conceptual design accounts for the
risk by designing to RCRA requirement. The permitting process for RCRA could take
longer and have an impact on the facility.

6.10.1.13 The only scismic upgrades anticipated for the T Plant canyon are the lighter cover
blocks and the elimination of the hydrostatic and hydrodynamic loads on the pool cell
walls. Additional upgrades will impact the cost and schedule.

6.11 ALARA PLAN

Planning to ensurc that worker and general public exposures to radiation and radioactive
matcrials are kept as low as reasonably achievable (ALARA) will be included in the design,
construction, operation, and decommissioning of thc SHS.

6.11.1 Design

The goal of the SHS design team is to provide equipment and processes that can be constructed,
opcrated, and maintained with minimal radiation exposure to the worker. Examples of this
philosophy are:

«  The depth of the water over the Type 2 containers is so the dose rate from the sludge
is 0.002mR/hr. This is far less than the background levcls in the canyon.

- The liner/rack system for the Type 1 and Type 2 containers is designed such that fabrication
can be performed in clean arcas and installation can be performed without workers in the
canyon area. Type 1 and Type 2 containers can be loaded into the storage arca without
workers in the canyon.

« Surveillance of the containers during storage is performed using video cameras to minimize
the need for workers to be in the canyon area when the cover blocks are removed.

«  Pump assemblics for leak removal are designed for remotc installation if needed. Until

nceded, the assemblies can be stored in a clean area where regular maintenance can be
performed.
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» Lcak detection systems can be installed and removed remotely for maintenance or
replacement.

-« Toavo radiation exposurc to the workers, instrument readouts and pump controls will be
availablc outside the canyon in the opcrating gallery or in the control area, room 218.

6.11.2 Construction

ALARA principles will be implemcented during the construction phasc by performing as much
fabrication out of the canyon area as possible. Using modular equipment, installation time will
be reduced. To reduce installation time more, mockups of the equipment will = made so the
craft can practice installation techniques. The mockup training is discussed in scction 6.11.4.

6.11.3  Operations

To limit worker exposure during normal opcrations, the following considerations were made.
The cover blocks over the proccss cells (Type 1 storage) are 6-ft thick and will be installed when
workers are in the canyon. Type 2 containers arc stored under water and have sufficient cover to
reduce the exposure to .002 mR/hr. The systems required to receive, store, monitor, and
maintain the sludge containers are designed to be opcrated remotely. Mockup training will test
and perfect the methods for installing and opcrating the systems.

6.11.4  Mockup Training

Since the installation of the equipment is done remotely and to implement AL ~ R A practices,
mockup training will verify the fit of the equipment and train the installation ¢ | operations
personnel. The mockup training will be performed in a clean arca equipped with an adequatc
overhcad crane. Facilitics such as the 272-W and 277-W Fabrication Shops or the 305 Building
would be acceptablc for training purposcs.

The mockups will test the following construction and opcration steps:

«  Placement of base framing, including setting and moving leveling and alignment bolts
«  Placement of liner/rack assembly

+ Placement of T'ype 1 containers

«  Placement of leak detcction system

«  Placcment of sump pump system

«  Placement of overpacks

o Placement of Type 1 container in the overpack
o Placcment of Type 2 container in the overpack
o  Placcment of lid on the overpack

o Testing Icak detection system

«  Testing sump pump system
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To accomplish a mockup that reflects T Plant canyon conditions, scaffolding will be used to
create an opcning the size of the process cell. The opening will not be as deep as the canyon ccll
due to the height limitation, but will require the use of cameras to perform the work. The vidco
camera system in the canyon will be temporarily installed on the crane to simulate remote
handling in the canyon. The insidc of the scaffold will be covered with black plastic to simulate
the work to be pcrformed. with the camera system simulating the remote work in the field.

6.12 ENERGY CONSERVATION REPORT AND ANALYSIS

Not applicable for this project.

6.13  HANDICAPPED PROVISIONS

Not applicable for this project.

6.14 FALLOUT PROVISIONS

Not applicable for this project.
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APPENDIX A
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Sludge Handling System

Work Breakdown Structu

2.0 CONTAINERS (FIXED PRICE CONTRACT - FH)

2.1 Type 1 Containers
*  Design, Fabrication and Delivery of 132 T'ype 1 Sludge Containers
2.2 Type 2 Containers

= Design, Fabrication and Delivery of 78 T'ype 2 Sludge Containers
e Cask and Overpack Spacers for 6 T'ype 2 Containers

3 Container Overpacks
*  Design, Fabrication and Delivery of 8 Contai - Overpacks

24  Other Project Costs

[§S

3.0
4.0 T-PLANT UPGRADES
4.1 Lngincering (A/E)
4.1.1  Definitive Design
4.1.1.1 Type 1 Container Storage
4.1.1.2 Type 2 Container Storage including li  r, rack, water system and
cover blocks
4.1.1.3 Instrumentation and Electrical
4.1.1.4 Load Cell and Hook Lxtension
4.1.1.5 Helium System Modifications
4.1.1.6 Iire Protection Upgrades
4.1.1.7 Water Addition System
4.1.2  Title Il Engincering
4.1.2.1 Enginecring during Construction
4.1.2.2 Crack survey of Pool Wall
4.2 Not Used
4.3 Construction Management (FFFS)
*  Contract plac :nt, award and management of any construction sul  ntracts
utilized in performance of the project
4.4 Construction
4.4.1  Cell Upgrades for Type | Containers
4.4.1.1 Liners and Support Racks (Subcontract)
« [Fabrication and Delivery of Sludge Container support racks.,
containment liners, and anchoring framework
4.4.1.2 Celi Modification and Liner/Rack Installation

I Mock-up and testing

2 Install support frames

3 Install anchoring for support frames

4 Instali containment liners and Slud  Container support racks

5 Plug Cell Drain
4.4.1.3 Leak Detection and Removal System
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1 Leak Detection and Alarms for Cont  iment Liners
2 Installation of permanent portion of * * juid Removal System
3 Functional Testing
4.4.2  Pool Upgrades for Type 2 Containers
4.4.2.1 Liner(s) and Support Rack (Subcontra
»  Fabrication and Delivery of Sludge Container support rack,
containment lincr, and anchoring .  mework

2.2 Not Used
2

44.
4.4, Pool Modification
Mock-up and testing

Install containment liner and Sludge Container support rack

2
3
1
2
4.4.2.4 Water Monitoring and Conditioning Systcm
1 Particulate removal (skimmer) syste
2 Water addition and cooling system
3 lon-cxchange system
4 Wet Pool Platform-Lower Level

5

4.4.2.5 Container Leak Detection System

¢ Pool radiation detection and alarms
4.4.2.6 New Cover Blocks and Pool Platiorms
1 TFabrication of new cover blocks and platforms for Pool
(Subcontract)
Installation of new cover blocks and platforms
Installation of Protective Frame (Co  : Block Catcher)

Leak Detection and Alarm for Second Liner
Installation of permanent portion of Liquid Removal System
Functional testing
4.4.2.8 Old Cover Block Removal
4.4.3  Fire Protection Upgrades
4.4.3.1 271-T Building sprinkler system
[ Fabrication and installation of water ed line from 271-T Building
10 walcr tie-in
Fabrication and installation of sprin -t system within the building
(Subcontract)
4.4.3.2 221-T Canyon Dry Standpipe system
»  Fabrication and installation of dry standpipc system the length of
the 221-T Canyon
4.4.3.3 221-T Canyon alarms
« Installation of firc detection and alarm system for 221-T Canyon
4.4.4 Not Used
44,5 Other Upgradcs
4.4.5.1 Helium Purge system modifications
4.4.5.2 Operations Monitoring (Camera) Modifications
4.4.5.3 Water Addition System
«  Fabrication and Installation of ¢ pment for water addition to
Type | Containers

2
3
4,427 Dry Liner Leak Detection and Removal
]
2
3

£9]
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COST ESTIMATE SUMM. RY
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FLUOR FEDERAL SERVICES, INC. «» JEST - INTERACTIVE ESTIMATING =** PAGE 1 OoF 17

FLOOR HANFORD SLUDGE HANDLING SYSTEM - T PLANT DATE 03/29/01 13:47:52
JOB NO. 65400258-C0-16 CONCEPTUAL ESTIMATE BY BAG
FILE NO. ZE€11BAA3 DOE_RO1 - PROJECT COST SUMMARY
COST ESCALATED CONTINGENCY TOTAL
CODE DESCRIPTION TOTAL COST 3 TOTAL DOLLARS
EwsS=Ew ---------I--I------I--.----------- FERL X E R E NN B B J -, MEsEEIERERERS FE EE S B BN N N 3 3
000 ENGINEERING 4,170,000 14 560,000 4,750,000
501 BUILDINGS 1,190,000 2s 300,000 1,490,000
700 SPECIAL BQUIP/PROCESS SYSTEMS 26,850,000 16 4,310,000 31,160,000
(ADJUSTED/ROUNDED) -10,000 +10,000 o
.------------------..-.---------------------I---I-
TOTAL PROJECT COST (TPC) 32,200,000 16 5,200,000 37,400,000
=
1
P T T d b e e e em e an e == oo e mmareem s === e e P I I i ammecmer s am s sse=se LA sMecveamoeommenmanvrnnas=-=-}
| TYPE OF REMARKS : =
| ESTIMATE: CONCEPTUAL ESTIMATE MARCH 29, 2001 ZI|
fomm--- R ARS A P R SR T | Y 7 A S e [ =|
! LEAD ﬂ.ﬂ%——— l-:s'rmm:mc_gi W}/ﬁ/} Ll
! ESTIMATOR: B.A.GILKESON MANAGER: .D.CHADWICK a/) a‘
jerssmmommesssommm s smsssoosssoosssosomommooToTTETTEToTEOS 2|
I PROJECT . |
i MANAGER: J.W.VIITA / fad|
o7 G
[ e e JEAT T e £
1 : ol
| |

(ROUNDED/ADJUSTED TO THE ;AREST » 10,000 / 100,000 * - PERCENTAGES NOT RECALCULATED TO REFLECT ROUNDING)



FLUOR FEDERAL SERVICES, INC.
FLUOR HANFORD
JOB NO. 65400258-C0-16

FILE NO. Z811BAA3
WBS DESCRIPTION
mSmmEe sesscESEETNAGEsAwsENSANEEESwmsmasass
210000 TYPE 1 CONTAINERS
220000 TYPE 2 CONTAINERS
230000 CONTAINBR OVERPACKS
240010 OTHER PROJECT COSTS FYO01l
240020 OTHER PROJECT COSTS FYO02
240030 OTHER PROJECT COSTS FY03
SUBTOTAL 2 CONTAINERS (FP CONTRACT)
411100 TYPE1 CONTAINER STORAGE -DESIGN
411200 TYPE2 CONT STORAGE & EQUIP DESIGN
411300 RADIATION MONITORING SYSTEM DEBSIGN
411400 LOAD CELL DESIGN
411500 HELIUM SYSTEM MODS DESIGN
411600 FIRE PROTBCTION UPGRADES DESIGN
411700 WATER ADDITION SYSTEM DESIGN
411800 VIDEO CAMBRA SYSTEM UPGRADES DESIGN
411900 STACK MONITORING DESIGN
411A00 GENERAL ENGINEERING TASKS - TYPE 1
411B00 GERERAL ENGINEERING TASXS - TYPE 2
411C00 ENGINBERING SUPPORT TYPE 1 STORAGE
411000 ENGINEBRING SUPPORT TYPE 2 STORAGE
SUBTOTAL 411 DEFINITIVE DESIGN
412100 ENGINEERING DURING CONSTRUCTION
412200 CRACKX SURVEY ENGINEERING ANALYSIS
SUBTOTAL 412 TITLE III ENGINEERING
SUBTOTAL 41 ENGINEERING (A/E}
430000 CONSTRUCTION MANAGEMENT (FFS}
SUBTOTAL 43 CONSTRUCTION MANAGEMENT (FF
441100 CONTAINER RACK/LINER ASSY

e IE

DOE_RO2 -

DIRECT
SUBTOTAL

3399000
2161890
32%000
375418
383174
418987

7067469

164249
355552
6151
112990
28735
110251
16014
134
15430
88010
66633
342831
249020

1467650
695454
53613
739067

2206717

1165827

1165827

173745

ST - INTERACTIVE ESTIMATING »*=
SLUDGE HANDLING SYSTEM - T PLANT
CONCEPTUAL ESTIMATE

WORK BREAKDOWN STRUCTURE SUMMARY

INDIRECTS

676401
430216
65471
74708
76251
83378

1406426

Jla24
68876
1189
2187
5564
21322
3105
2603
2985
17045
12899
66599
48294

284498

132864

18253

151117

435616

405718

405718

59278

sup
TOTAL

4075401
2592106
394471
450126
459425
502365

8473895

196073
424429
7340
13477
34299
131573
19144
16061
18415
105055
79532
409430
297314

1752148

418318

71866

890184

264213312

1571545

1571545

233023

ESCALATION
L TOTAL
LR XN R Eweamaanss
4.64 189098
5.94 153971
3.57 14082
0.00 0
2.55 11715
5.07 25469
4.65 194337
0.00 [}
1.95 8276
1.95 143
0.00 [}
0.00 0
1.54 2026
2.35 449
0.00 [}
1.95 359
0.00 0
1.95 1550
0.00 0
1.95 5797
1.06 18603
3.57 292113
3.87 2565
3.57 31779
1.91 50382
3.78 59404
3.78 59404
2.54 5927

sue
TOTAL

4264499
2746077
408553
450126
471140
5278135

8868232

196073
432706
7483
13477
34299
133599
19594
16061
18774
105055
81083
409430
303112

1770752

8475132

74431

921964

2692716

1630950

1630950

238950

PAGE OoF 17
DATE
BY BAG
CONTINGENCY
% TOTAL
ssses SEmswsssw
15 639574
18 411911
15 61283
0 0
15 70671
15 79178
14 1262716
15 29410
15 64505
15 1122
15 2021
15 5144
1s 20039
15 29139
15 2409
15 2816
15 15758
15 12162
15 61414
15 45466
15 265612
15 127129
490 29772
17 156902
16 422515
15 244642
15 244642
19 44337

03/29/01 13:40:02

TOTAL
DOLLARS

4904174
3157988
469836
450126
541812
607010

10130948

225484
497612
8606
15499
33444
153639
225833
18470
21590
120813
93246
470845
348579

2036364

974662

104204

1078866

3115231

1875592

1875592

283287

NI

0 'A% "6£9L



PLUOR FEDERAL SERVICES., INC.
FLUOR HANFORD

JOB NO. 65400258-C0-16

FILE ' ZB11BAA3

WBS DESCRIPTION

441101 CONTAINERS RESTRAINTS
441102 LINER BASE FRAME
441103 CONTAINER BASE FRAME
441104 SUMP PUMP SUPPORT
441105 LEAK DETECTOR SUPPORT
441106 LEVELING BASE ASSEMBLY

SUBTOTAL 4411 LINERS & SUPPORT RACKS (SUBRC
441210 MOCKXUP & TESTING
441220 INSTALL SUPPORT FRAMES
441230 INSTALL ANCHORING POR SPPRT FRAMES
441240 INSTALL LINERS & SUPPORT RACKS
441250 PLUG CELL DRAIN

SUBTOTAL 4412 CELL MODS & LINER/RACK INST
441310 LEAK DETECTION & ALARMS - LINERS
441320 INSTALL LIQUID REMOVAL SYSTEM
441330 PUNCTIONAL TESTING

SUBTOTAL 44123 LEAX DETECTION & REMOVAL SY

SUBTOTAL 441 CELL UPGRADES-TYPE 1 CONTAI
442100 LINERS & SUPPORT RACK(SUBCONTRACT)
442104 SUMP PUMP SUPPORT
442105 LEAX DETECTOR SUPPORT

SUBTOTAL 4421 LIKERS & SUPPORT RACKS(SUBC
442310 MOCK-UP & TESTING

442320 INSTALL CONT LINER & SUPPORT RACK

SUBTOTAL 4423 POOL MODIFICATION

442410 PARTICULATE REMOVAL SYSTEM

** IEST

DIRECT
SUBTOTAL

249843
47564
§958S
13154
34997

254858

8437456
155461
64114
7747
18545
15804
2616171
424782
13545
118513
SS66840
1662287
522808
6608
817790
611186
112408

632012

744417

30323

- INTERACTIVE ESTIMATING *»
SLUDGE HANDLING SYSTEM - T PLANT

INDIRECTS

118617
22581
33036

6245
13020
109089

361878
45053
143058

2685
3436
5401
70956
143332
4538
26732

174604

607436

243267

3137
17000

263405

35119

154643

189762

8836

CONCEPTUAL ESTIMATE
DOE_RO02 - WORK BREAKDOWN STRUCTURE SUMMARY

SUB
TOTAL

368460
70145
102621
19399
48017
363953

1205621
200514
78423
10442
22041
21208
3lze627
5668114
18083
145245
731444
2268693
766075
5745
98770
874591
147524

786655

934179

391558

ESCALATION
L ] TOTAL
aspaue =omenmca
2.54 9358
2.54 1781
2.54 2606
2.54 432
0.83 396
2.54 9244
2.47 29807
2.55 $113
2.58 199¢%
2.55 266
2.55 562
2.56§ 540
2.55 8482
2.88 14486
2.585 461
1.82 2647
2.41 17598
2.46 $§5885
4.64 35545
4.64 452
4.64 4582
4.64 40581
4.64 6845
4.64 36500
4.64 43345
4.0% 1601

sus
TOTAL

377819
71%27
105228
19891
48413
373187

1235429
205627
80423
10708
22604
21745
341109
582601
18545
147893
749039
2325578
801621
10197
103353
915172
1543653

823186

977525

40760

PAGE oFr 17

DATE

BY BAG

CONTINGENCY
% TOTAL
seses svasssses

15 56672
18 10789
15 15784
15 298)
22 10502
1s 55873
16 197050
25 51406
25 2010s
28 2677
25 S6351
25 5436
28 85277
28 145650
25 4636
18 26614
24 176501
20 459229
i85 123345
15 1529
28 25430
16 150305
28 38592
25 2057893
28 244381
22 93027

03/29/01 13:48:02

TOTAL
DOLLARS

434492
82716
121012
22875
58916
429177

1432479
257034
100529

13388
28288
27182
426387
728281
23181
174507
925941

2784807

924967
11727
128784

1065478

192961

1028945

1221907

49787

INII

»
Iy

0 "Ad%Y ‘6€9L-
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FLUOR FEBDERAL SEBRVICES, INC,
FLUOR HANFORD

JOB NO. 65400258-C0-16

FILE NO. Z811BAA3

WBS DESCRIPTIOKN

cumsen PAaEmEeseNsvERSECaARseNEsEasSEwSEseanE

442420 WATER ADDITION & COOLING SYSTEM

442430 ION-EXCHANGE SYSTEM

442440 HET POOL PLATPORM -LOWER LEVEL
SUBTOTAL 4424 WATER MONITORING & CONDITIO

442610 PAB COVER BLOCKS - POOL

442620 INSTALLATION OP NEW COVER BLOCKS

442630 INSTALLATION OF PROTECTIVE FRAME
SUBTOTAL 4426 NEW COVER BLOCKS

442710 LEAK DETECTION & ALARM - 2 ND LINER

442720 INSTALL OF LIQUID REMOVAL SYSTEM

442730 FUNCTIONAL TESTING

SUBTOTAL 4427 DRY LINER LEAK DETECTION &

4428 OLD COVER BLOCK REMOVAL & DISPOSAL
SUBTOTAL 4428 OLD COVER BLOCK REMOVAL & D
SUBTOTAL 4428 OLD COVER BLOCK REMOVAL & D
SUBTOTAL 442 POOL UPGRADES-TYPE 2 CONTAI
443210 PAB & INSTALL WATER FEED LINE
443120 FPAB & INSTALL SPRINKLER SYSTEM
443200 221-T CANYON DRY STANDPIPE SYSTEM
443300 221-T CANYON ALARMS
SUBTOTAL 4413 FIRE PROTECTION UPGRADES
445100 HELIUM PURGE SYSTEM MODS

445200 OPERATIONS MONITORING {(CAMERA) MODS
445300 WATER ADDITION SYSTEM

s IEST

INTERACTIVE BSTIMATING ¢

SLUDGE HANDLING SYSTEM - T PLANT

DIRECT
SUBTOTAL

sassanse
427218
236762
32364
726667
51000
19666
32197
1028613
110855
1155
39072

151182

159719
159719
159719
2496034
67564
203324
666162
1125158
2062208
37932

200483
6275

INDIRECTS

cevammmua
145801
78946
13006
246591
22509
s411
14358
42279
37509
401

11573

49484

41884
416884
41884
833409
22057
51677
116433
344120
534289
12938

65983
2978

CONCEPTUAL ESTIMATE
DOE_R02 - WORK BREAKDOWN STRUCTURE SUMMARY

SUB
TOTAL

EeoeERaween
57301%
315708

45370
973288
73509
25077
46555
145142
148464
1556
50645

200666

201603
201603
201503
3329443
89621
255001

782598
1469278

2596497

$0870
266466
9253

ESCALATION
¥ TOTAL
msawws eseemsewwu
4.64 26508
4.64 14648
4.64 2105
4.62 44943
4.64 3410
4.64 1163
4.64 2160
4.64 6734
4.64 6888
4.64 72
4.64 2349
4.64 9310
4.64 9354
4.64 9354
4.64 9354
4.63 154270
4.43 3970
4.21 10735
4.43 34668
5.07 74492
4.77 123867
4.64 2360
4.64 12364
4.64 429

SUB
TOTAL

crassmsasn
§99607
330357
47476
1018201
76919
26241
48716
151877
155353
1629
52995

208977

210958
210958
210958
3483713
93591
2657137
817264
1543771
2720365
53230

278830
9683

PAGE OF 17

DATE

-2 4 BAG

FANTINGENRCY
TOTAL
somae wmemswsam

24 146237
25 82589
23 11093
24 248947
24 10454
22 5784
25 12179
24 35418
25 igslds
25 407
25 13240
25 52494
40 843812
40 84383
40 84383
23 816930
25 23397
25 66434
25 204316
28 385942
25 680091
28 13307
25 69707
25 2420

03/29/01 13:48:02

TOTAL
DOLLARS

sseasmswsa
7450844
4125947
$8569
1267149
95374
32025
60895
188295
194191
2036

66244

262472

295341
295341
295341
4300644
116989
332171
1021580
1923714
3400456
66538

348538
12104

JANITI

0 'A% "6£9L-
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FLUOR FEDERAL SERVICES, INC.
FLUOR HANFORD
JOB NO. 65400258-C0-16

FILE NO. Z811BAA3

WBS

wevwesw

DESCRIPTIOR

4454190
445420
445430

LOAD CELL PROCUREMENT
HOOK EXTENT | MOD/INSTALL
LOAD CELL/HOOX EXTEN STORAGE RACK

SUBTOTAL 4454
445500 STACK MONITORS
445600 221-T RADIATION MONITORS
SUBTOTAL 445 OTHER UPGRADES

SUBTOTAL 44 CONSTRUCTION

INSPECTION-CDR/DESIGN(FH]
INSPECTION-CONST/TEST (FH)

450010 TITLE IIIX
450020 TITLE IIX

SUBTOTAL 4500 TITLE 1IXI INSPECTION(FH]}

COSTS (FH)
COSTS (FKH)
COSTS (FH)
COSTS(FH)

FYO1l
FY02
FYO02
FPYO4d

460010
460020
460030
460040

OTHER
OTHER
OTHER
OTHER

PRQJECT
PROJECT
PROJECT
PROJECT
COSTS {FH)

SUBTOTAL 4600 OTHER PROJECT

SUBTOTAL 4 T-PLANT UPGRADES

FYO01
FYO2 (FH)
FYO03 (FFr*
FYO04 (F!

MANAGEMENT (FH)
MANAGEMENT
MANAGEMENT

MARAGEMENT

500010
500020
500030
500040

PROJECT
PROJECT
PROJECT
PROJECT
{FH)

SUBTOTAL 5000 PROJECT MANAGEMENT

PROJECT TOTAL

LOAD CELL/HOOK EXTENSION/ST

** IEST - INTERACTIVE ESTIMATING ** PAGE S OF 17
SLUDGE HANDLING SYSTEM - T PLANT DATE 031/29/01 13:48:02
CONCEPTUAL ESTIMATE ! BY BAG
DOE_R02 - WORK BREAKDOWN STRUCTURE SUMMARY

DIRECT sUB ESCALATION suB CONTINGENCY TOTAL

SUBTOTAL INDIRECTS TOTAL [ TOTAL TOTAL t TOTAL DOLLARS
Sesaseaw LENXNERE X NN ¥ 3 LE N LR NN E N} aEsweas AaSEEmAaswFs LE R X BN N NN} LENR N N ] LE R L N N N NN ) LE R F NN N}
31075 9178 40253 4.64 1867 42120 15 63138 48438
32758 9642 42400 4.64 1967 44367 1s €655 51022
16309 4951 21260 .64 986 22246 16 3830 25777
80142 23771 103913 4.64 4821 108735 1s 16504 125239
203207 59230 262437 4.64 12177 274614 2% 66653 343268
126180 37924 164104 4.64 7614 171718 28 42929 214648
654219 202827 857046 4.64 39766 896813 24 213523 1110336
6874718 2177962 9652680 4.13 373789 9426470 23 2169774 11596243
13143 2615 15758 0.00 0 15758 1s 2363 18122
113852 22596 136148 3.78 5146 141295 18 21194 162489
1266895 25212 151907 31.39 $146 157083 1s 23558 180611
2142647 426386 2569033 0.00 0 25690233 0 o 2569033
1302014 259100 1561114 2.55 33808 1600923 20 320184 1921107
935230 186110 1121340 .07 56851 1178192 20 2356318 1413831
3589597 71440 430437 6.84 29441 459879 20 91975 §518S55
4736888 943038 S681926 2.22 126102 5808029 11 647799 6455828
15112845 39875486 19100393 3.22 614825 19715219 18 3508289 23223509
686784 136670 823454 0.00 0 823454 [} 0 823454
960711 191181 1151892 2.85 29373 1181265 1s 177189 13584SS
844291 168013 1012304 $.07 51323 1063628 18 159544 1223173
434965 B65SE 521523 6.84 35672 $S57195 1§ 83579 640774
2926751 582423 3509174 3.32 116369 3625543 12 420313 4045857
CasSERNACAsRsdNACEcEAREEEsSEuAEEeREAESARSTEEamSNAGEEEsETASREANEEaAASEEEEAEEEEAREEoReEEED

5,976,398 1,125,532 5,191,319

25,107,065 31,083,483 3.62 32,208,996 16 37,400,315

0 "AY “6E9L-:INTH
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PLUOR FEDERAL SERVICES, INC. *¢ TEST -~ INTERACTIVE ESTIMATING *+ PAGE 6 OF 17

FLUOR HANFORD SLUDGE HANDLING SYSTEM - T PLANT DATE @3/29/01 02:30:00
JOB NO. 6§5400259-C0-16 CONCEPTUAL ESTIMATE BY BAG
FILE NO. ZB11BAA3l DOE_RO3 -~ ESTIMATE BASIS SHEET

1. ESTIMATE PURPOSE

BUDGET OR CONCEPTUAL DESIGR COST ESTIMATE: THIS ESTIMATE WILL BE USED TO ESTABLISH THE PROJECT ! GET (BASELINE) .

2, BESTIMATE TECHNICAL BASIS

A. THIS ESTIMATE HAS BEEN PREPARED F THE T PLANT SLUDGE HANDLING SYSTEM PROJECT AS REQUESTED BY FFS PROJECT MANAGEMENT.

B. A DESCRIPTION OF THE TECHNICAL SCOPE OF WORX MAY BE FOUND IN THE POLLOWING REFERENCE DOCUMENTS:
{1} REQUEST FOR ESTIMATE NOVEMBER 28, 2000
(2) TASK ORDER 8276-27
{3) DRAFT CONSTRUCTION WORK PLAN SLUDGE HANDLING SYSTEM, DATED 1/26/01.
(a) DRAFT T-PLANT SLUDGE HANDLING SYSTEM CONCEPTUAL DESIGN REPORT AND DRAWINGS, DATED 1/2%/01.
.
c. THE FPOLLOMING CONSTRAINTS AND/OR SPECIAL CONDITIONS EXIST:
(1) THERE WILL BE NO ACCESS TO THE 221-T CARYON PRIOR TO JUNE 2, 2002 DUE TO MOVEMENT OF SHIPRINGPORT PUEL.
THERE WILL BE NO ACCESS TO THE 221-T CANYON AFTER JARUARY 1, 2003 FOR ONE DAY EACH WEEK DUE TO THE RECEIPT
OF TYPE 1 SLUDGE CONTAINERS.
(2) THE AVAILABILITY AND THE 45 TON RATING OF THE 221-T CANYON CRANE IS CRITICAL TO THE COMPLETION OF
CONSTRUCTION WORK ON THE MODICATION FOR STORAGE OF TYPE 1 AND TYPE 2 CONTAINERS WITHIN THE CANYON. NO
ALTERNATIVES FOR THE CANYON CRANE CURRENTLY EXIST.

3. ESTIMATE METHODOLOGY

A. DIRECT COSTS:
BOTTOMS-UP TECHNIQUE, SPECIFIC ANANORY TECHNIQUE, PARAMETRIC TECHNIQUE, AND
EXPERT OPINJION TECHNIQUE HAVE BEEN 'ILIZED IN THE PREPARATION OF THIS ESTIMATE.
(1) CORSTRUCTION LABOR, MATERIAL Anv EQUIPMENT UNITS HAVE BEEN ESTIMATED BASED UPON ONE OR MORE OF THE FOLLOWING STANDARD
COMMERCIAL ESTIMATING RESOURCES, PUBLISHED ESTIMATING MANUALS/DATABASES: IN HOUSE DATABASES, R.S. MEANS,
NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION, INC.,
(NECA) MANUAL OF LABOR UNITS, ELECTRICAL RESOURCES, INC. ELECTRICAL ESTIMATING PRICE AND LABOR MANUAL.
THE UNITS MAY HAVE BEEN FACTORED/ADJUSTED BY THE ESTIMATOR AS APPROPRIATE TO REFLECT INFLUENCES BY CONTRACT, WORK
SITE, OR OTHER IDENT1FIED PROJECT OR SPECIAL CONDITIONS.

(2) PROJECT HANFORD MANAGEMNENT CONTRACT COSTS FOR FLUOR HANFORD INC,.
HAVE BEEN PROVIDED BY FFS PROJECT MANAGEMENT FOR INCLUSION INK THE ESTIMATE.
B, DIRECT COST FACTORS:

(1) SALES TAX HAS BEEN APPLIED TO ALL MATERIALS AND EQUIPMERT PURCHASES AT 8%.

(2) A FACTOR OF 18.4% HAS BEEN APPLIED TO DIRECT CRAFT LABOR FOR GENERAL CONDITIONS TO
ALLOW FOR HAULING MEN & MATERIALS, AND CLEAN-UP LABOR SUPPORT.

(3) A FACTOR OF 10.0% HAS BEEN APPLIED TO DIRECT CRAFT LABOR AND MATERIAL POR PFS
CONSTRUCTION MANAGEMENT TO ALLOW FOR CONSTRUCTION ADMINISTRATION, AND QUALITY ASSURANCE ADMINISTRATION.

(4) CONTRACT ADMINISTRATION FACTOR OF 23% HAS BEEN APPLIED TO THE DIRECT CONTRACT VALUE WHICH
INCLUDES COSTS FOR CONTRACT MANAGEMENT & ADMINISTRATION AND PLANNING SUPPORT.

0 "AY "6EYLINIT
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FLUOR FEDERAL SERVICES, INC. e+ TEST - INTERACTIVE ESTIMATING ¢ PAGE 7 ©OF 17

FLUOR HANFORD SLUDGE HANDLING SYSTEM - T PLANT DATE 03/29/01 02:30:00
JOB NO. 65400258-C0-16 CONCEPTUAL ESTIMATE BY BAG
FILE NO. Z2811BAAJ DOE_RC) - ESTIMATE BASIS SHEET

B. DIRECT COST FACTORS CONTINUED:

(s) CONSTRUCTION CONSUMABLES ARE EST ‘ED 3.5% OFP DI. 2T CRAFT LABOR COSTS TO ALLOW FOR SM. + TOOLS, WELD ROD, TAPE,
CAULKING, PLASTICS, GLOVES, PAPE 'C..

(6) GENERAL FOREMAN FACTOR OF 3% HAS BEEN APPLIED TO ELECTRICIAN, LABORER AND PIPEFITTER DIRECT HOURS.

(7) A FACTOR OF 3% HAS BEEN APPLIED TO DIRECT CRAFT LABOR TO ALLOW FOR USAGE OF GOVERNMERT
OWNED EQUIPMENT COKTROLLED 8Y DYNCORP (LIGHT EQUIPMENT POOL). LIGHT EQUIPMENT INCLUDES SEDAKS, VANS, ARD PICK-UP
TRUCKS USED BY FFS CONSTRUCTION PERSONNEL.

(8) A SPECIAL WORK PROCEDURE ({SWP) FACTOR IS APPLIED TO ALL ELECTRICAL WORK WITHIN THE 221-T CANYON OR RADIOLOGICAL
AREA, TO ADJUST DIRECT LABOR UPWARD TO ACCOUNT FOR TIME DURING THE WORK
DAY PERIOD REQUIRED TO BE SPENT ON SUCH ITEMS AS DAILY PRE-JOB SAFETY MEETINGS, GAINING ACCESS AUTHORIZATION TO
RADIOLOGICAL CONTROLLED AREAS, DRESSING AND UNDRESSING PERSONAL PROTECTIVE EQUIPMENT (PPE), CLEARING OR RELEASING
WORK AREAS OF CONTAMINATED MATERIALS AND MOVING MATERIALS, TOOLS AND EQUIPMENT OUT OF THE RADIOLOGICAL AREAS.
THE RATES WHICH HAVE BEEN APPLIED ARE AS FOLLOWS:

MASK WORK =~ 85% PLUS 15% FOR WEARING PROTECTIVE CLOTHING.

{(9) ATT, OTHER CONSTRUCTION WORK PERFORMED BY FPS WITHIN THE 221-T CANYON OR OTHER RADIOLOGICAL AREAS IS BASED

' A 10 HOUR WORKSHIFT WITH 4 HOURS OF CONSTRUCTION WORK BEING PERFORMED PER SHIFT.

INDIRECT COSTS:

FIXED PRICE CONTRACTOR OVERHEAD, PROFIT, BOND AND INSURANCE COSTS HAVE BEEN APPLIED AT THE FOLLOWING PRRCENTAGES:
LABOR = 26.5%, EQUIPMENT USE =~ 0%, MATERIAL = 26.5%, SUBCONTRACT « 10%, AND EQUIPMENT +» 0% , AND ARE REFLECTED IN THE
*"OH&P/B&I"™ COLUMN OF THE ESTIMATE DETAIL REPORT.

RATES:
(1) FOR ESTIMATING PURPOSES, AVERAGE FFS RATES BY OPERATIONS CODE HAVE BEEN DEVELOPED BASED UPON RECENT COST HISTORY
AND ADJUSTED TO REFLECT INDUSTRY AVERAGE AE/CM RATES.

(2} FLUOR FEDERAL SERVICES NORTHWEST SERVICES (CONSTRUCTION CRAFT LABOR) RATES ARE THOSE LISTED IN APPENDIX A TO THE
KANFORD SITE STABILIZATION AGREEMENT (HSSA). THE HSSA RATES INCLUDE BASE WAGE, FRINGE BENEFITS AND OTHER COMPENSATION
AS NEGOTIATED BETWEEN FLUOR HANFORD INC., AND THE NATIONAL BUILDING AND CONSTRUCTION TRADES DEPARTMENT AFL-CIO.
FLUOR FEDERAL SERVICEBS ESTIMATING INCORPORATES FACTORS TO COVER ADDITIONAL COSTS FOR WORKMANS COMPENSATION, FICA, STATE
AND FEDERAL UNEMPLOYMENT INS ANCE AND G&A/FEE TO DEVELOP A FULLY BURDERED RATE BY CRAFT.

13) FIXED PRICE CONSTRUCTION CRAFT LABOR RATES ARE THOSE LISTED IN APPENDIX A TO T HANFORD SITE STABILIZATION AGREEMENT
(HSSA). THEB HSSA RATES INCLUDE ®>*SE WAGE, FRINGE DENRFITS AND OTHER COMPENSATION AS NEGOTIATED BETWEEN FLUOR HANFORD
INC. AND THE NATIONAL BUILDING ) CONSTRUCTION TRADES DEPARTMENT AFL-CIO. PLUOR FEDERAL SERVICES ESTIMATING
INCORPORATES FACTORS TO COVER [TIONAL COSTS FOR WORKMANS COMPENSATION, FICA, STATE AND FEDERAL UNEMPLOYMENT
INSURANCE TO DEVELOP A FULLY BURDENED RATE BY CRAFT.

SITE INDIRECT PERCENTAGES:
SITE INDIRECT PERCENTAGES ARE DEVELOPED AND PROVIDED BY FLUOR HANFORD INC. (FHI) OR CHG POR ESTIMATING USE.

(1) HANFORD SITE GENERAL ADMINISTRATIVE (G&A)/SHARED SERVICES: APPLIED TO ALL COSTS TO LIQUIDATE THE COST OF PHMC/RPP
GENERAL ADMINISTRATIVE SERVICES ID ROADS, WATER, UTILITIES, FIRE ETC.: FY 01 TO FY 07 19.90% FHI.

0 "AdY “6E9L-INH
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PLUOR FEDERAL SERVICES, INC. s+ IEST - INTERACTIVE ESTIMATING *- PAGE 8 OF 17

FPLUOR BANFORD SLUDGE HANDLING SYSTEM - T PLANT DATE ©03/29/01 02:30:00
JOB NO. 65400258-C0-18 CONCEPTUAL ESTIMATE BY BAG
PILE RO. 2Z811BAA3 DOE_RO03 - ESTIMATE BASIS SHEET

E. SITE INDIRECT PERCENTAGES CONTINUED:

{1) FFS DESIGN, COKSTRUCTION AND CONSTRUCTION MT. FY 01 TO FY 07 19.90% PHMC.
(2 FPS FIXED PRICE CONSTRUCTION: FY 01 TO FY 07 19.90% PHMC.

{3) PHMC/RPP PROCUREMENTS: FY 01 TO FY 07 19.90% PHMC.

ESCALATION

ESFALATION PERCENTAGES WERE CALCULATED FROM THE MARCH 2001 UPDATE OP THE ECONOMIC ESCALATION PRICE CHANGE INDICES FOR DOE

(o]

Ct

TRUCTION PROJECTS AND OPERATING EXPENSES AS PUBLISHED BY THE °"OFPICE OF ENGINEERING AND CONSTRUCTION MANAGEMENT®.

INGENCY

A

DEFPINITION OF CONTINGENCY AS PROVIDED BY DOE

®*CONTINGENCY COVERS COSTS THAT MAY RESULT FROM INCOMPLETE DESIGN, UNFORESEEN AND UNPREDICTABLE CONDITIONS, OR
UNCERTAINTIES WITHIN THE DEFINED PROJECT SCOPE, THE AMOUNT OF CONTINGENCY WILL DEPEND ON THE STATUS OF DESIGN,
PROCUREMENT, AND CONSTRUCTION; AND THE COMPLEXITY AND UNCERTAINTIES OF THE COMPONENT PARTS OF THE PROJECT. CONTINGENCY
IS NOT TO BE USED TO AVOID MAKING AN ACCURATE ASSESSMENT OF EXPECTED COST" (OFFICE OF WASTE MANAGEMENT (EM-30) COST AND
SCHEDULE GUIDE.

CONTINGENCY ALLOWANCE GUIDELINES

THE DOR GUIDELINE CONTINGENCY ALLOWANCE:
CDR ESTIMATE - STANDARD = 15% - 25%
CDR BSTIMATE - BXPERIMENTAL/SPECIAL CONDITIONS = UP TO 40%

METHODOLOGY

CONTINGENCY IS EVALUATED AT THE LOWEST WORK BREAKDOWN STRUCTURE (WBS) LEVEL WITHIN THE COST ESTIMATE DETAILS. IT IS
SUMMARIZED AT UPPER WBS LEVELS AND REPORTED ON THE SU ARY REPORTS.

ANALYSIS

AN ASSESSMENT OF DESIGN MATURITY, WORK COMPLEXITY AND PROJECT UNCERTAINTIES HAS BEEN PERFORMED. AN EXPLANATION OF THIS
ASSESSMENT AND CONTINGENCY RATES WHICH HAVE BEEN ADDED TO THE COST OF WORK ARE AS FOLLOWS:

A CONTINGENCY OF 25% HAS BEEN APPLIED TO ALL FIELD CONSTRUCTION WORX AROUND AND WITHIN THE 221-T BUILDING

TO ALLOW POR POTENTIAL IMPACTS TO THE PROJECT DUE TO UNKNOWN AND UNFORESEEN RADIOLOGICAL CONDITIONS. COMPLETE DESIGN
DRAWING ARR NOT AVAILABLE AT THIS TTME AND CONTINGENCY ADDRESSES IMPACTS THAT COULD RESULT UPON COMPLETION OF DESIGN.
CONTINGENCY HAS BEEN APPLIED TO A ESS PHYSICAL CONDITIONS WITHIN THE BUILDING THAT COULD POTENTIALLY IMPACT THE COST.

A CONTINGENCY OP 15% HAS BEEN APPLIED TO ALL NEW EQUIPMENT, LINERS AND CONTAINERS TO BE ACQUIRED BY THIS PROJECT.

A CONTINGENCY OF 40\ HAS BEEN APPLIED TO THE HARNDLING AND DISPOSAL OF OLD COVER BLOCKS JE TO UNKNOWN RADIOLOGICAL
CONDITIONS THAT EXIST WITHIN 221-T CANYON, AND THE PRELIMINARY DETERMINATION OP THE REQUIREMENTS FOR DISPOSAL, CRACK
SURVEY ENGINEERIKG ANALYSIS DUE TO UNXNOWN CONDITIONS IN THE CELL, AND PLUG CELL DRAIN DUE TO UNKNOWN CONDITIONS APTER
CLEANUP AND CHANGING REQUIREMENTS FOR PLUGGING DRAINS.

AN
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PLUOR HANPORD SLUDGE HAKDLING SYSTEM -« T PLANT TE  03/2%/01 02:30:00
JOB NO. 65400258-C0-16 CONCEPTUAL ESTIMATE BY BAG
FILE NO. Z811BAA3 DOE_ROJ - ESTIMATE BASIS SHEET

6. ROUNDING

Vs uR 5D 3N b 8B B

THE PROJECT COST SUMMARY REPORT IS SUMMARIZED AND ADJUSTED/ROUNDED AS ®NLLONS:

THE ESCALATED TOTAL COST COLUMN, CONTINGENCY TOTAL COLUMN AND TOTAL D JARS COLUMN SUB-TOTALS ARE SUMMARIZED BY TRACTOR.

T COLUMN SUBTOTALS ARE ADJUSTED/ROUNDED TO THE NEAREST $1,000/%10,000. THE PROJECT TOTAL SUMMARY LINE TOTALS ARE

ADJUSTED/ROUNDED TO THE NEAREST $10,000/5100,000.

REMARKS

Lt F 3 4 1 3

MAJOR ASSUMPTIORS WHBICH HAVE BEEN MADE IN THE PREPARATION OF THIS ESTIMATE ARE AS FOLLOWS:

A.) TYPE 2 AND TYPE 2 CONTAINERS, OVERPACKS, AND SPACERS WILL BE AC RED BY FHI USING A FP CONTRACT.
THE CORTRACT WILL INCLUDE DESIGN, FABRICATION, AND DELIVERY TO FHI AT T-PLART. ESTIMATE BASED ON QUOTE FROM JOESEPH
OAT CORPORATION, CAMDEN NJ. DATED 1/16/01.

B.) ALL DESIGN AND CONSTRUCTION OF THE TYPE 1 AND TYPE 2 CONTAINER STORAGE LINERS AND EQUIPMENT, INSTRUMENTATION/
ELECTRICAL, WATER ADDITION SYSTEM, 221-T FIRE PROTECTION, ION EXCHANGE SYSTEM, COVERBLOCKS, PARTICULATE
REMOVAL SYSTEM AND HELIUM SYSTEM UPGRADES WILL BE PERFORMED BY FPS.

C.) THE DESIGN AND CONSTRUCTION OF THE 271-T FIRE PROTECTION WILL BE BY VENDOR.

D.}) THE FIRE SPRINKLER SYSTEM FOR BUILDING 271-T WILL NOT ENCOUNTER ANY ASBESTOS, CHEMICAL, OR RAD CONTAMINATION,

E.) ALL MOCKUP TESTING CAN BE PERFORMED AT A CLEAN FACILITY NEAR T-PLANT WITH AN OVERHEAD CRANE,

F.) TRAINING REQUIREMENTS FOR C. ON ENRY IS: RCRA HAZARDOUS WASTE WORKER, RADIATION WORKER 2, FACILITY ORIENTATION,
RESPIRATION PROTECTION,.

G.) EXISTING ION EXCHANGE COLUMN WILL BE REMOVED AND DISPOSED OF BY OTHERS.

H.) ALL REQUIRED HANFORD HEADS CAN BE SUPPLIED BY THE FACILITY AS GFE.

KEY PROJECT ASSUMPTIONS/NQTES ON OPC COST:

1.) ONE FULL TIME DEDICATED NPO AND TWO FULL TIME DEDICATED HPT'S ARE INCLUDED IN THE PROJECT OPC COST DURING CONSTRUCTION.
2.) NO RCRA PERMITTING SUPPORT 1S INCLUDED IN THE OPC COST.

3.) NO SUPPORT FOR AN EIS IN INCLUDED. IT IS ASSUMED THAT FONSI WILL BE ISSUED BY RL.

4.) NO SPECIFIC TSCA PERMIT 1S EBXPECTED TO BE REQUIRED.

$5.) ASSUMES WM WILL HAVE 10CFR830 COMPLIANT MSAR THAT THE PROJECT WILL ECKN WITH A SPECIFIC ADDENDUM.

6.) PORTABLE CRANE FOR SLUDGE CONTAINER LOADOUT IS ASSUMED TO BE SUPPLIED BY OTHERS.

INFI

0 AN "6£9L-
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FLUOR HANFORD SLUDGE HANDL! SYSTEM - T PLANT DATE ©03/29/061 02:30
JOB NO. 6§5400258-C0-16 CONCEPTUAL ESTIMATE BY BAG
FILE NO. 2811BAA) DOE_RG3 - ESTIMATE BASIS IET

?7.) WM FACILITY BUDGET HAS SUPPLEMENTAL FUNDI! ! ENG/QA/OPS/RAD CON/AIR/NEPA/ECO/IS&H.

8.) ASSUNES PROJECT FUNDING REMAINS INTACT PROM ROW UNTIL COMPLETION OF THE PROJECT SCOPE.

9.) ASSUMES FACILITY RAD CON SUPPORT IN' JDES A F( MEMBER ALARA RéVIEH TEAM THRC H OUT PﬂOJBCT.

10.) INCLUDES CONTAINER SARP AND CONTAINER TECHNICAL SUPPORT FROM SNF.

11.) INCLUDES WM/SNF PROJECT | JAGErENT, DESIGK ! ‘HORITY SUPPORT.

12.) INCLUDES CVI DATA PREPARATION ;S NECESSARY TO SUPPORT OPERATIONS FOR ACCEPTANCE FOR BENIFICIAL USE.

13.) INCLUDES NOI FOR AIR PERMITTING.

14.) ¥M FACILITY HAS THE MAJORITY OF READINESS REVIEW, PROCEDURE DEVELOPMENT AND TRAINING BUDGETS AND FUNDS.

15.) ONLY MINIMAL PROJECT SPECIFIC SUPPORT (IE VvCI, O;H MANUALS) FOR START UP & READINESS ARE INCLUDED IN TKHE OPC.
16.) ASSUMES THE PROJECT WILL NOT PAY FOR ANY HEPA FILTER CHANGE OUT.

17.) ONE TIME SLUDGE CHARGE FOR STO! £ OF RH TRU WILL NOT BE PART OF THE PROJECT OPC BUT BY SNF OPERATIONS.

18.) NO PROJECT SPECIFIC QA PLAN WILL BE DEVELOPED OR BUDGETED AS EXISTING WM AND SNF QA PROGRAMS WIL BE FOLLOWED.

19.) COST INCURRED PRIOR TO FYOI ARE NOT INCLUDED IN OPC.

0 "A%Y ‘6£9L-ANH
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JR PEDERAL SERVICES, INC.
JR HANFORD

vup NO.
FILE NO.

COST

CODE/WBS

65400258-C0-16

Z811BAAJ

DESCRIPTION

ENGINEERING

1610 OTHER PROJECT COSTS FYJ2
240020 OTHER PROJECT COSTS FY02
240030 OTHER PROJECT COSTS FYO01
411100 TYPEL CONTAINER STORAGE -DRSIGN

1200 {PE2 ©ONT STORAGE & EQUIP ISIGN
411300 RADIA' MONITORING SYSTEmM ODESIGN
411400 LOAD CELL DESIGN
411500 HELIUM SYSTEM MODS DESIGN
4112600 PIRE PROTECTION UPGRADES DESIGN
411700 WATER ADDITION SYSTEM DESIGN
411800 VIDEO CAMERA SYSTEM UPGRADES 8
41190¢ STACK MONITORING DESIGN
411A00 GENERAL ENGINEERING TASKS - TYPE 1
411BO0O GENERAL ENGINEBRERING TASXS - TYPE 2
411C00 ENGINEERING SUPPORT TYPE 1 STORAGE
411D0OC ENGINEERING SUPPORT TYPE 2 STORAGE
412100 ENGINEERING DURING CONSTRUCTION
4122900 CRACK SURVEY ENGINEERING ANALYSIS
441105 LEAK DETECTOR SUPPORT

TOTAL 000 ERGINEERING

501 BUILDINGS

443300 221-T CANYON ALARMS
445600 221-T RADIATION MONITORS
TOTAL 501 BUILDINGS

700 SPECIAL EQUIP/PROCESS SYSTEMS

210000
220000
230000
430000
441100

TYPE 1 ITAINERS

TYPE 2 CONTAINERS

CONTAINER OVERPACKS
CONSTRUCTION MANAGEMENT (FFS)
CONTAINER RACK/LINER ASSY

e+ TEST - LACTIVE ESTIMATING **
SLU ! HA 53 SYSTEN - T JANT
co JAL ESTINATE
JE_RO4 - COST CODE ACCOUNT JMMARY
DIRECT suB ESCALATION
SUBTOTAL INDIRECTS TOTAL % TOTAL
asvaasme Arussmss. “ssess=an sErece sweanmsaw
375418 74708 45012¢€¢ 0.00 0
383174 76281 459429 2.55% 11715
418987 83378 502365 5.07 25469
164249 31824 196073 0.00 0
355553 68876 424429 1.95 8276
€151 1189 7340 1.95 143
11290 2187 13477 e.o00 0
287135 5564 34299 0.00 0
110251 21322 131573 1.54 2026
16039 3105 19144 2.135 449
13458 26063 16061 0.00 [
15430 2985 18415 1.95 359
88010 17045 105085 0.00 0
666313 12899 79532 1.95 1550
342831 §6599 409430 0.00 0
249020 48294 297314 1.95 $7%7
685454 132864 818318 3.87 29213
53613 18253 71866 3.587 2565
24413 7395 32408 0.00 [
3408709 677949 40B6658 2.14 847568
748025 256872 1 1897 5.07 50948
95647 31117 1268764 4.64 5881
843672 287589 1131661 5.02 56830
3399000 676401 4075401 4.64 189098
2161890 430216 2592106 5.94 153971
32%000 65471 394471 1.87 14082
1165827 405718 1571545 3.78 59404
171745 59278 233023 2.54 5927

sSuB
TOTAL

45012¢
471140
527835
196073
432706
7483
13477
34299
133599
19594
16061
18774
105055
81083
409430
3oai1l2
8475132
74431
32408

4174226

1055846
132645

1188492

4264499
2746077
408553
1630950
238950

DaTe
BY

11 OF 17
03/29/01 13:48:13
BAG

¢ FINGENCY

L

29
25

25

TOTAL

0
70671
79175
29410
64905

1122
2021
5144
20039
2939
2409
2816
15788
22162
€1414
45466
127129
29772
84102

S80463

263961
33161

2971213

639674
411911
612812
244642
44317

TOTAL
ILLARS

450126
541812
607010
225484
497612
8606
15499
39444
153639
22533
18470
21590
120813
932456
470845
348579
974662
104204
40510

4754690

1319807
165807

1405615

4904174
31579188
469836
1875592
283287

0 "AYY "6L9L-: NI
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FLUOR FEDERAL SERVICES, INC.
FLUOR HANFOPN

Jom NO.
FI NO.

COST

CODE/®SBS

654! i8-C0-16

28: A3

DESCRIPTION

4411

441102
441103
441104
441105
441106
441210
441220
441230
441240
441250
441310
441320
441330
442100
442104
442108
442310
442320
442410
442420
442430
442 '
442610
442620
442630
442710
442720
442730
4428

443110
443120
443200
443300
445100
445200
445300
445410
445420
445430
445500

CONTAINERS RESTRAINTS

LINER BASE FRAME

CONTAINER BASE FRAME

SUMP PUMP SUPPORT

LEAX DETECTOR SUPPORT

LEVELING BASE ASSEMBLY

MOCXUP & TESTING

INSTALL SUPPORT FRAMES

INSTALL ANCHORING FOR SPPRT FRAMES

INSTALL LINERS & SUPPORT RACXS

PLUG CELL DRAIN

LEAX DETECTION & ALARMS - LINERS

INSTALL LIQUID REMOVAL SYSTEM

FUNCTIONAL TESTING

LINERS & SUPPORT RACK{(SUBCONTRACT)

SUNMP PUMP SUPPORT

LEAK DETECTOR SUPPORT

MOCX-UP & TESTING

INSTALL CONT LINER & SUPPORT RACK

PARTICULATE REMOVAL SYSTEM

WATER ADDITION & COOLING SYSTEM
‘'-EXCHANGE SYSTEM

WET POOL PLATFORM -LOWER LEVEL

FAR COVER BLOCKS - POOL

INSTALLATION OF NEW COVER BLO"YS

TNSTALLATION OF PROTECTIVE PR E

¢{AK DETECTION & ALARM - 2 ND LINER

INSTALL OF LIQUID REMOVAL SYSTEM
FUNCTIONAL TESTING

OLD COVER BLOCK REMOVAL & DISPOSAL
FAB & INSTALL WATER FEED LINE

FAB & INSTALL SPRINXLER SYSTEM
221-T CANYON DRY STANDPIPE SYSTEM
221-T CANYON ALARMS

HELIUM PURGE SYSTEM MODS

OPERATIONS MONITORING (CAMERA) MODS

WATER ADDITION SYSTEM

LOAD CELL PROCUREMENT

HOOK BXTENTION MOD/IKSTALL
LOAD CELL/HOOK EXTEN STORAGE RACK
STACK MONITORS

*#e JEST
SLUDGE H.

DOE_RO4
DIRECT

SUBTOTAL

2495843
47564
69585
13154
10584

254858

155461
64114

7747
18545
15804

4247862
L3545

118513

522808

6608
817790

1124058

632012
30323

427218

236762
12364
51000
19666
32197

110955

1155
372

159719
67564

203324

666162

377133
37932

2004813

6275
31075
32758
16309

203207

- TNTI| CTIVE ESTIMATING
2JING SYSTEM
CONCEPTUAL ESTIMATE

- T PLANT

COST CODE ACCOUNT SUMMARY

INDIRECTS

118617
22581
33036

6245
5024

109095
45053
14309

2695
3496
$401

143332

4538
26732
243267
3137
17¢000
35119
154643
8836

145801
78946
13006
22509

S411
14358
37509

401
11573
4188684
22057
$1677

1164133
87248
129138
659813

2978
9178
3642

4951
592130

suB

TOTAL

368460
701458
102621
19399
15608
363953
200514
78423
10442
22041
21205
568114
18083
145245
766075
9745
98770
147524
786655
39159
573019
315708
45370
73509
25077
46555
148464
1556
50645
2016012
89621
255001
7825958
464381
50870
266466
92513
40253
42400
21260
2624137

ESCALATION
% TOTAL
Tes=an ussmasen
2.54 9358
2.54 1781
2.54 2606
2.54 492
2.54 396
2.54 92244
2,55 5113
2.55 1999
2.55§ 266
2,558 562
? §§ 540
$5 14486
2.5% 461
1.82 2647
4.64 35545
4.64 452
4.64 4582
4.64 6845
4.64 36500
4.09 1601
4.64 26588
4.64 14648
4.64 2105
4.64 3410
4.64 1163
4.64 2160
4.64 6888
4.64 72
4.64 2349
4.64 9354
4.43 397¢
4.21 1073S
4.43 34668
5.07 231544
4.64 2360
4.64 12364
4.64 423
4.64 1867
4.64 1967
4.64 986
4.64 12177

]
:

TOTAL

377819
71827
105228
19891
16005
373197
205627
80423
10708
22604
21745
582601
18545
147893
801621
10197
103383
154369
823156
40760
$99607
330357
47476
76919
26241
48716
155353
1629
52995
210958
93591
265737
817264
487925
53230
278830
3683
42120
44367
22246
274614

PAGE
DATE

CONTING
Tui AL

L]

1s
15

oF 17
./29/01 13:48:13

jab 4

56672
10789
15784
2983
2400
55979
51406
2010S
2677
5651
5436
145650
4636
26614
123345
1529
25430
38592
205789
9027
146237
82589
11093
18454
5784
12179
38818
407
13248
843813
23387
66434
204316
121981
13307
§%3707
2420
6318
6655
3530
68653

TOTAL
DOLLARS

434492
82716
121012
22875
18406
429177
2570134
100529
13388
28255
27182
7282581
23181
174507
924967
11727
128784
192961
1028945
49787
745844
412947
58569
95374
32025
60895
194191
2036
66244
295341
1169859
332171
1021580
609906
66538
348538
12104
48438
51022
25777
343268
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FLUOR PEDERAL SERVICES, INC.
FLUOR HANFORD

JOB NO. 65400258-C0-16

FILE NO. Z811BAA3

COST
CODE/WBS DESCRIPTION

445600 221-T RADIATION MONITORS

450010 TITLE IIX INSPECTION-CDR, 'SIGN (FH)
450020 TITLE II1 INSPECTION-CONST/TEST(FHI}
460010 OTHER PROJECT COSTS (FHI FY(

460020 OTHER PROJECT COSTS (FH) FYOoz

460030 OTHER PROJECT COSTS(PH) FPYOJ

460040 OTHER PROJECT COSTS (FPH) FYO4

500010 PROJECT MANAGEMENT FYOD1l fFH)

500020 PROJECT MANAGEMENT FYO02 B}

50002390 PROJECT MANAGEMENT FYO03 (FH)

500040 PROJECT MANAGEMENT PY04 ([(FH)

TOTAL 700 SPECIAL EQUIP/PROCESS SYS!

PROJECT TOTAL

** JEST

DOE_RO4 -

DIRECT
SUBTOTAL

30533
13143
113552
2242647
1302014
935230
358997
686784
960711
844251
434965

20854684

~ INTERACTIVE ESTIMATIRG **

SLUDGE HANDLING SYSTEM - T PLANT
CONCEPTUAL ESTIMATE

COST CODE ACCOUNT SUMMARY

INDIRECTS

€607
2615
22596
426306
259100
186110
71440
136670
191181
168013
86558

5010459

sUB
TOTAL

37340
15758
136148
2569033
1561114
1121340
4304137
823454
1151892
1012304
521523

25865143

ESC
%

4.64
0.00
3.78
0.00
2.58%
5.07
6.84
0.00
2.55
5.07
6.84

3.7%

ALATION
TOTAL

1732
0
5146
]
3gseos
56851
29441
(]
2913173
513213
35672

981134

sue
TOTAL

39073
15758
141295
2569031
1600923
1178192
459879
823454
1161265
1063628
55719S

26846277

03/29/01 13:48:13

TOTAL
DOLLARS

48841
18122
162489
25690133
1921107
1413821
551855
823454
1358455
1223173
640774

31160009

25,107,065

5,976,398

31,083,463

3.62

1,125,532

32,208,996

16

PAGE 13 OF 17
DATE
BY BAG
CONTINGENCY
L 4 TOTAL
Seess ewesmmme=
25 9768
1§ 2363
15 21194
(] (]
20 320184
20 235638
20 918758
o ¢
15 177189
15 159544
15 83579
16 4313732
5,191,319%

37,400,315

AN
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J,UOR FEDERAL SERVICES, INC.
FLUOR HANFORD
JOB NO. 65400258-C0-16
FILE NO. 2811BAA3

CSI/CCA DESCRIPTION

ENGINEERING

63
90
93

TEST & FINAL CHECKOUT
ENGINEERING
FIELD SUPPORT & STAFF

TOTAL ENGINEERING

CONSTRUCTION

01 DEMOLITION

11 FORMNORK

12 REINFORCING & EMBEDS

13 CONCRETFR PLACEMENT

18 GROUTI

20 STRUCTURAL STEEL

21 STRUCTURAL STEEL FOR BUILDING

22 PIPERACKS

23 DBCKING

24 EQUIPMENT STRUCTURES

25 LADDER PLATFORM WALKWAYS

26 SPECIAL ITEMS

38 PLUMBIM® & FIRE PROTECTION

40 MACHIN Y & EQUIPMENT

42 SHOP FAB TANKS/VESSELS

44 UYEAT EXCHANGERS

46 IMPS

47 OTHER PROCESS EQUIPMENT

[X] MATERIAL HANDLING EQUIDPMENT

53 ABOVE GROUND LARGE BORE PIPE ERECT
59 TESTING & CLEANING

60 ELECTRICAL

71 INSTRUMENTS

78 SPECIALTY ITEMS

79 TESTING

a1 SURFACE PREP & COATINGS

90 ENGINEERING

91 TEMPORARY CONSTRUCTIOR FACILITIES
92 CONST. SERVICES, SUPPLIES & EXPENCE

s* TEST - INTERACTIVE ESTIMATING *«¢
SLUDGE HANDLING SYSTEM - T PLANT
CONCEPTUAL ESTIMATE

DOE_ROS5 -

D icT
SUBTOTAL

24413
2206717
1177579

3,408,702

159719
7943
16864
10752
15804
B6593
27800
476738
7620
254858
41626
619978
668149
9734
5889890
asl2
64204
124277
78676
92041
171860
17358578
102242
183979
157585
28890
§355823
365824
788401

ESTIMATE SUMMARY BY CSI DIVISION

DIRECTS

7995
435616
2343238

677,949

41884
3771
8006
5123
5401

23892

13198

226340
26313
109095
19535
259745
194807
3213
1172088
1667

21902

434953

23384

jicls

47151

589455

33299

§2327

383068

13716

1094849

219131

186825

SUB
TOTAL

32408
2642332
1411917

4,086,658

201603
11714
24870
15915
21205

112485
40998

703078
10253

3631953
611612

879723

B62956
12947

7061978
5179
86106

167770

102060

123087

219011

2329033

135541

2461306

195891
42606

6450672

387755

375226

ESCALATION

% TOTAL
LA X N XN } ECDeveaws
0.00 0
1.91 50382
2.613 37185
87,568

2.14

B A NDIDNE LA LEE AR ENAEANRANSEDLAWNSEASRD
o
o

.60

9354
543
1153
738
540
3487
1532
32622
471s
9244
2837
25402
38766
600
357152
240
3806
7784
4735
5709
9946
100514
$911
11428
4997
1976
154607
17607
44866

PAGE OF 17
DATE
BY
SuUB CONTINGENCY
TOTAL L1 TOTAL
"EEEszmaEa®x LE N R N | NuARSaZs®
32448 25 8102
2692716 16 422 g
1449102 10 1498458
580,483
4,174,226 14
210958 40 842383
12257 25 3064
26024 2s 6506
16654 25 41613
21745 25 5436
115973 25 28993
42900 25 10728
735701 15 111323
10729 25 2682
373197 is 55979
63999 25 15999
905126 17 156214
901722 25 225430
13547 25 J3sé6
7419130 1§ 1112869
5419 25 1354
89912 23 21083
175555 25 43888
106796 15 16019
128767 25 32191
228957 24 56076
2429548 28 607387
141452 25 353613
257735 25 64413
200888 20 39863
44583 1s 6687
6605279 12 820962
405362 25 101340
1020092 25 253062

03/29/01 13:48:213

TOTAL
DOLLARS

40510
3115231
1598948

4,754,690

29%341
15322
32530
20817
27182

144966
53626

847025
13411

4291177
79999

1061340
1127183
16938
8532000
6774

110996

219444

122815

160958

2850232

30369135

176818

322169

240752
51270

7426242

506703

1273154

9L-:IN11
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JOR FEDERAL SERVICES, INC.
ruLUOR HANFORD
JOB NO §5400258-C0-16

FILE 1 Z811BAA3

CSI/CCA DESCRIPTION

913 FIELD SUPPORT & STAFF

TOTAL CONSTRUCTION

PROJECT TOTAL

ee TPST - INTERACTIVE ESTIMATING ¢°
SL E HANDLING SYSTEM - T PLANT
CONCEPTUAL ESTIMATE

DOE_ROS - BSTIMATE SUMMARY BY CSI DIVISION
DIRECT SUB ESCALATION
suB AL INDIRECTS TOTAL % TOTAL
camsam=s msmmmsams csamsanmw awspem s=ssesm=m
414513156 100 4 51457490 J.48 179007
5,298,449 1,037,964

21,698,356 26,996,805 3.84

PAGE 15 OF 17

5,976,398

25,107,065 31,083,463 3.62

1,125,532

DATE 03/29/01 13:48:23
BY BAG
SUB CONTINGENCY TOTAL
TOTAL % TOTAL DOLLARS
aEmEwEESs SESeEm sSsmsusemcs GSsvsesSsws
5324747 13 683980 6008728
4,610,865
29,034,769 16 32,645,625
5,191,319
32,208,996 16 37,400,315

JAINH

0 "AY 6E9L-
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FEDERAL SERVI i. INC.

FLuur HANFORD

JOB NO.

65400258-C0-16

FILE NO. Z811BAA3

¥BS

210000
220400
230 )
240010
240020
240010
41 10
4112900
411300
411400
411500
411600
411700
411800
411900
411A00
411800
411C00
411000
412100
412200
430000
441100
441101
441102
441103
441104
441105
441106
441210
441220
441230
441240
4431250

1310
441320
441310
442100
442104
442105
4421310

DESCRIPT I

TYPE 1 CONTAINERS

TYPE 2 CONTAINERS

CONTAINER OVERPACKS

OTHER PROJECT COSTS FYQ1

OTHER PROJECT COSTS FYo02

OTHER PROJECT COSTS FYO03

TYPBE1l COMTAINER STORAGE -DESIGN
TYPE2 C P STORAGE & EQUIP DESIGN
RADIATION MONITORING SYSTEM DESIGN
LOAD CELL DESIGN

HELIUM SYSTEM MODS DESIGN

PIRE PROTECTION UPGRADES DESIGN
WATER ADDITION SYSTEM DESIGN
VIDEO CAMERA SYSTEM UPGRADES DESIGN
STACK MONITORING DESIGN

GENERAL ENGINEERING TASKS - TYPE 1
GENERAL ENGINEERING TASKS - TYPE 2
ENGINEERING SUPPORT TYPE 1 STORAGE
ENGINEERINGC SUPPORT TYPE 2 STORAGE
EXGINREERING DURING CONSTRUCTION
CRACK SURVEY ENGINEERING ANALYSIS
CONSTRUCTION MANAGEMENT (FFPS)
CONTAINER RACK/LINER ASSY
CONTAINERS RESTRAINTS

LINER BASE FRAME

CONTAINER BASE FRAME

SUMP PUMP SUPPORT

LEAK DETECTOR SUPPORT

LEVELING BASE ASSEMBLY

MOCXUP & TESTING

INSTALL SUPPORT FRAMES

INSTALL ANCHORING FOR SPPRT FRAMES
INSTALL LINERS & SUPPORT RACKS
PLUG CELL DRAIN

LEAK DETECTION & ALARMS - LINERS
INSTALL LIQUID REMOVAL SYSTEM
FUNCTIONAL TESTING

LIRERS & SUPPORT RACK(SUBCONTRACT)
SUMP PUMP SUPPORT

LEAK DETECTOR SUPPORT

MOCK-UP & TESTING

«* IEST -

DIRECT
TAL

339 0
2161890
329000
31754138
383174
418987
164249
385653
.51

190
28735
110251
16039
458
15430
88010
666233
342831
249020
685454
53613
1165827
173745
249843
47564
69585
13154
349937
254658
155461
64114
7747
545
15804
424782
13
118513
522808
6608
81770
112408

INTERACTIVE ESTIMATING **

SLUDGE HANDLING SYSTEM
CONCEPTUAL ESTIMATE

DOE_RO7 - ONSITE INDIRECT COSTS BY WBS

CONSTRUCTION MGMT/ADMIN

A 1

0.00
0.00
0.00
0.00
0,00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
g0.00
0c.00
.00
0.00
0.00
0.00
24 .10
10.00
13.33
23.00
23.00
23.00
23.
12,

23

o0
98

.00

3.43
10.00
10.00
10.00
10.00
10.00

6.50
22.42
23.00

0.74

7.66

T PLANT

TOTAL

00000000000 0DO0O00O00OO

o

12921
116582
23163
57463
10939
16004
3p2s
4541
58617
11203
2199
774
1854
iseo¢
42478
1354
7707
117196
1519
607
4609

DYMFORP
E P

0000000000 QOODL O

7869

2152
429

2427

PAGE 16

oP

17

DATE 03/29/01 13:48:36

BY BAG

STTF
INDI! TS

676401
430216
65471
74708
76251
83373
31024
68876
1189
21867
5564
21322
3105
2603
2985
17045
12899
66599
482394
132864
4698
285199
34886
61154
11642
17032
3219
7868
50477
31017
21691
1695
1480
3459
92984
2965
16872
1256412
1617
16393
24081

TOTAL
INDIRECTS

676401
430216
65471
74708
76251
83378
ji824
68876
1189
2187
5564
21322
3108
2603
2985
17045
12399
66599
40294
132364
18253
405718
59278
118617
22581
33036
6245
13020
109095
45053
14309
26985
3496
5401
143332
4538
26732
243267
3137
17000
35119

0 'A%y ‘6£9L-:INIH
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PLUOR FFNPoAL SERVICES, 1IRC.
er "R HI ]
NO. 10258-C0-16

2 NO. 4311BAA3

WBS

442320
442410
442420
4424230
442440
442610
442620
442630
442710
442720
442730
4428

443110
443120
443200
443300
445100
445200
445300
445410
445420
445430
445500
445600
450010
450020
460010
460020
460030
460040
500010
500020
500030
500040

'SCRIPTION

INSTALT, CONT LI R & SUPPORT RACK
PART 'LATE REMOVAL SYSTEM

WATER ADDITION & COOLING SYSTEM
ION-EXCHANGE SYSTEM

WET POOL PLATFORM -LC
FAB COVER BLOCKS - POOL
INSTALLATION OF MEW COVER BLOCKS
INSTALLATION OF PROTECTIVE FRAME
LEAK DETECTION & ALARM - 2 ND LINER
INSTALL OF LIQUID REMOVAL SYSTEM
FUNCTIONAL TESTING

OLD COVER BLOCX REMOVAL & DISPOSAL
FAB & INSTALL WATER FEED LINE

FAB & INSTALL SPRINKLER SYSTEM
221-T CANYON DRY STANDPIPE SYSTEM
221-T CANYON ALARMS

HELIUM PURGE SYSTEM MODS

OPERATIONS MONITORING (CAMERA) MODS
WATER ADDITION SYSTEM

LOAD CELL PROCUREMENT

HOOX EXTENTION MOD/INSTALL

LOAD CELL/HOOK EXTEN STORAGE RACK
STACK MONITCRS

221-T RADIATION MOKRITORS

TITLE III INSPECTION-CDR/DESIGN(FH)
TITLE III INSPECTION-CONST/TEST(PH)
OTHER PROJECT COSTS(FH) FYO1l

OTHER PROJECT COSTS(FH) FYO2

OTHER PROJECT COSTS (FK) FYO03

OTHER PROJECT COSTS (FH) FYO4

LEVEL

PROJECT
PROJECT
PROJECT
PROJECT

PROJECT TOTAL

MANAG®MENT
MANAG NT
MANAGEMENT
MANAGEMENT

FYO1l
FYO02
FYO3
FYO4

(FX)
(FH)
(FH)
(FH)

e« TEST -

C RO7 - ONSITE INDIRECT COSTS

DIRECT
SUBTOTAL

632012
3oazs
427218
236762
32364
51000
19666
32197
11098S
1155
39072
159719
67564
203324
666162
1125158
37932
200483
6275
31075
32758
16309
203207
126180
13143
113552
2142647
1302014
9352130
358997
686784
960711
844291
434965

25,107,065

INTERACTIVE ESTIMATING *¢
SLUDGE HANDLING SYSTEM
CONCEPTUAL ESTIMATE

CONSTRUCTION MGMT/ADMIN

L]

10.0¢
B.47
10.51
10.00
16.93
20.21
6.86
21.22
10.00
10.00
6.58
9.80
9.758
15.76
4.65
7.70
10.00
9.36
23.00
23.00
23.00
19.99
8.07
7.9%7
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T PLANT

Y WBS

AL

63201
2567
44887
23676
5478
10308
1348
6831
11095
115
2569
15651
6588
32049
30955
86685
37913
18769
1443
7147
7534
3259
16399
10059
[

000000000

912,762

DYNC P
EQUuiv¥

4061
6453
7284
3550
105
0
311
80
2126
33
717
lée
860
130
218
21651
841
3657
0

[

0

93
2042
2656

o

000000000

109,978

PAGE 17
DATE
BY BAG

QITE
IN/ .ECTS

287381
5619
93629
51719
7423
12200
3752
7444
24288
252
8286
25864
14609
19498
80259
2357813
8303
43557
153§
2030
2107
15%7
40788
25209
2615
22596
426386
25%100
186110
71440
136670
191181
168013
86558

4,953,657

17

03/29/01 13:48:36

TOTAL
INDIRECTS

154643
88136
145801
78946
13006
22509
5411
14358
37509
401
11573
41884
22057
§1677
116433
344120
12938
65983
2978
9178
9642
4951
§9230
37924
2615
22596
426386
259%100
186110
71440
136670
191191
168013
86558

5,976,398
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APPENDIX C

PROJECT SCHEDULLES

Summary Level Schedule ... C-1 through C-2
Detail Level Schedule ..o C-3 through C-9
Spending Profile ... C-10

C-0


































APPENDIX D

OUTLINE SPECIFICATION

1INF-7639, Rev. 0
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Outline Specification
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HNF-7639, Rev. 0

SLUDGE HANDLING SYSTEM

Outline Specification

CECTION €700 — CONCRETE REINFORCEMENT

PART 2 -

22

221

o
g
o

9
)
La

225

PRODUCTS
MATERIALS

Welded Wire Fabric: ASTM A 185, of sizes and mesh dimensions shown on the
Drawings.

Reinforcing Steel: ASTM A 615/A 615 M, minimum yield level of Grade 60
round bars, dcformed, except wherc noted otherwise on the Drawings.

Chairs for Support of Reinforcement: Class A welded-wire units or precast
concrete blocks.

Tic Wirc: ASTM A 853-carbon steel, 1.6 mm (16 gage) minimum, anncaled.

SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 2 -

= UCTS
MATERIALS
Concrete

Cement: ASTM C 150, Type II (low alkali). Ily Ash content is allowable in
accordance with recommendations of 40 CFR 249.12 and 249.13.

Agpgregates: ASTM C 33, 38 mm (1-1/2 inch) maximum size.

Air-cntraining admixture: ASTM C 260; Sika Chemical Company "SIKA AER."
Chem-Masters Corporation "Adz-Air," or Protex Industries "ALES."

Properties:

Minimum allowable compressive strength: 3000 Ib/in? at 28 days.
Slump: 100 mm (4 inches) in accordance with ACI 301, Section 3.5.
Air content: In accordance with ACI 301, Table 3.4.1.

Proportions: In accordance with ACI 301, Sections 3.8 and 3.9, and
ASTM C 94.

e oe

Reinforcing Steel




1INF-7639, Rev. 0

2231 Steel bars: AL ...1 A 615, deformed, Grade 60.

2232 Welded-wire fabric: ASTM A 18S.

2233 Tic wire: ASTM A 853-carbon steel, 1.6 mm (16-gagc) minimum, anncalc

224 Joint Materials

2241 Expansion joint filler: Sce Section 07900.

2242 Sealant: See Section 07900, Type II.

225 Nonshrink Grout: ASTM C 1107; Sika Corporation "Sika Grout 212." or Master

Builders "Masterflow 713."

220 Forms: Wood, steel, plywood, or Masonite Corporation "Concrete IForm
Presdwood,” as required for various specified finishes.

227 Form Coating Materials: Symons Corporation "Magic Kote," AC Horn
Incorporated "Form Shield." or Burke Company "Burke Relcase No. 1."

SECTION 05¢“=  EXPANSION ANCHORS

PART _ - PRODUCTS
2.2 MATERIALS
2.2.1 Expansion anchors: Hilti Fastening Systems "Kwik-Bolt I1."

"ECT 7N 05120 STRUCTURAL STET”

CART _ - pprone™e

22 MATERIALS

2.2.1 Rolled Steel Shapes and Plates: ASTM A 36.

222 Steel Bars and Rods: ASTM A 108, minimum yicld 36.000 Ib/in®, maximum
carbon content 0.35%.

223 Stecl Tubing: ASTM A 500, Grade [A], [B]. [C], or ASTM A 501.

224 Stcel Pipe: ASTM A 53, Type E or S. Grade B.

225 Fastencrs

N-3
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~2.5.1 Fastcners shall have a Class 2 fit.
2252 Bolts:
a. For gencral application: ASTM A 307, Grade A or BB.
b. For permanent structural steel coll 1 and beam connections:
ASTM A 325, Type 1. plain (noncoated) or galvanized; or ASTM A 490,
Type | or 2.
2253 Nuts:
a. For ASTM A 307 bolts: ASTM A 563. Grade A, heavy hex.
b.  For ASTM A 325 plain (noncoated) bolts: ASTM A 563, CGirade C. plain.
heavy hex.
c. FFor ASTM A 325 galvanized bolts: ASTM A 563, Grade D galvanized,
heavy hex.
d. For ASTM A 490 bolts; ASTM A 563, Grade DI, hcavy hex.
2254 Washers:
a. For ASTM A 325 or ASTM A 490 bolts: ASTM 1" 436. circular.
b. For ASTM A 307 bolts: ASML B18.21.1.
2.2.5.5 Expansion anchors: Sce Scction 05055.
22.5.6 Weld studs: Nelson Stud Welding Company Type |CPL]|, [H41.]. |S3L.].
2.2.6 Welding Electrodes: E70XX.
2.2.7 Nonshrink Grout: Nonmetallic typc; US Grout Corporation "Five Star Grout,”
Hallemitc "Por-Rok" Anchoring Ccment, or Master Builders "Masterf{low 713."
2.2.8 Paint:: See Scction 09900.
SEC ON 05500 METAL FABRICATIONS
PART 2 - ~T7DUCTS
2.2 MATERIALS
2.2.1 Rolled Stcel Shapes, Plates, and Bars: ASTM A 36.
222 Steel Pipe: ASTM A 53 (black), standard weight, Schedule 40.
223 Steel Tubing: ASTM A 500. Grade B.

-4
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224 Fasteners

2.24.1 Bolts: ASTM A 307, Grade A or B.

2.24.2 Nuts: ASTM A 563, Grade A, hecavy hex.

2.2.43 Washers: ASTM [ 844, circular.

2.2.4.4 Expansion anchors: See Section 05055.

2.24.5 Weld studs: Nelson Stud Welding Company Type [CPL|, [[141.]. 33L.).

225 Welding Elcctrodes: E70XX.

226 Metal Grating: FS RR-G-661. Type 1, [Class 1. Material S, hot-din galvanized|

[Class 1, Material SS] [Class 2. Material A|. Grating shall be pl. . surface type
with end-banding bars, size shown on the Drawings. Provide manufacturer's
standard clips for attachment to framing.

227 Paint:: See Section 09900.

2.2.8 Supports: Interchangeable channels. channel spring nuts. and bolts; Unistrut
Corporation "Unistrut" or “B-Linc”™

2.2.8.1 Channels: 1-5/8 inches wide by [13/16] |1-3/8] [1-5/8] |3-1/4] inch(cs) decp.
2.2.82 Channel spring nuts: Manufacturer's standard.

2283 Bolts (for usc with channcl spring nuts): Manufacturer’s standard.

229 Support Clamps (for rigid steel conduit): Manufacturer’s standard.
"""""""""" STAINLESS STEEL PIT LINER

PART2 -  PROD' ™™™

22 MATERIALS

2.2.1 Stainlcss Steel Plate, Sheet, and Strip: ASTM A 240, Type 3041., fully anncaled.
2.2.2 Stainless Steel Bars and Shapes: ASTM A 276, Type 304L., cold linished. {ully

annealed, sizes shown on the Drawings.

223 Concrete Anchors: ASTM A 108, low-carbon stecel, headed stud type, Nelson
Stud Welding Company Type 4L, length shown on the Drawings.

224 Filler Mctal: AWS AS5.4 |E 3081.-15 or 16]. or AWS AS5.9 |ER 308L.|.

D-5
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N 0 SPECIAL METAL FABRICATIONS

PART 2 - PRODL™™TE

22 MATERIALS

2.2.1 Stainless Steel Sheet: ASTM A 167, Type 3041., fully anncaled

222 Other stainless steel as shown on the Drawings.

223 Carbon Steel: ASTM A 36 or ASTM A 570 as shown on the Drawings.

SECT ~ "~ 17900  JOINT SEALERS

PART 2 - PROD' TS

22 MATERIALS
2.2.1 Secalants

2211 Nonfirestopping:

Type I, 2-component polysulfide: FS TT-S-00227, Type Il. nonsag type.
Type Il. 1-component polysulfide: 'S 1'T-S-00230, Type II. nonsag type.
Type 111, polyurethane: FS TT-S-00227, Type 1, Class A,
multi-component, sclf-levcling type.

d. Caulking Compound: F'S TT-C-00598, oil-base type.

6 oos

2212 Firestopping systems:

a. Scalant: RTV Silicone Foam; Semco "PR 855 RTV." Dow Corning

"T'ype 3-6548 RTV." or Gen  E tric "Tvpe RTV 800."

Caulking compound: 3M Company "CP . "

Putty: 3M Company "303."

d. Formii or damming: Manville Company "Marinitc Board.”
"Cera Form Board," or "Cerachromc Blanket."

e o

2223 Firestopping devices: Listed in UL Fire Resistance Dircctory or 'M Approval
Guide for intended application.

273 Primer: Nonstaining type, recommended by manufacturer of —:alant or caulking
compound for intended application.

224 Backer Rod; Closed-cell polyethylene foam rod, approximately 25% larger than
width of joint in which to be installed.

D-6
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Expansion Joint Filler: ASTM D 994, or Watson Bowman & Acme Co _ ration
"W" Series.

Bond Breaker Tape: Polyecthylenc tape with pressurc-sensitive adhesive.
) SPECIAL PROTECTIVE COATING

PRODUCTS

MATERIALS

General

Primers, thinners, and coating accessory materials shall be produced and approved
for use by same manufacturer as finish coating system.

Field coatings shall be VOC compliant with a maximum volatile organic content
of 350 g/L ™ 9 Ib/gal).

Filler and concrete surfacer: Epoxy-based filler or mastic. "Nu-Klad 114A" by
Protective Coatings Division of Amcron; "Wall-Nu" by Steelcote Manufacturing
Co.; or "Carboline 2011S" by Carboline Co.

Surface conditioner for galvanized metals: "Galvaprep SG" by Amchem Products
or "Rustbond Penetrating Sealer” by Carboline Co.

Shop primer: Inorganic zine primer. "Dimetcote Steel Primer 205" by Protective
Coatings Division of Ameron; "MCU 2100, Type 5" by Steelcote Manufacturing
Co.; or "Carbo Zinc 11" or "Carbo Zinc D7 WB" by C  Holine Co.

Ficld primer for ferrous metals and carbon steel: Rust inhibitive epoxy-based

pt . "A rcoat 385P" or "Amerlock )0" by Protective Coatings Division of
Ameron; "Monomid Mectal Primer” by = lcote N° u” ‘ng Co.: or
"Carboline 893" by Carboline Co.

Primer for concrete surfaces: Minimum 95% solids epoxy-based coating.
"Nu-Klad 105A" by Protective Coatings Division of Ameron: "Carboline 2011"
by Carboline co.; or "Monomid 1libuild Intcrmediate” by Steelcote Manufacturing
Co.

Primer for wallboard (shectrock) or plaster: "Amerguard 335" by Protective
Coatings Division of Ameron; "Monomid Ilibuild Intermediate” by Stecleote

Manufacturing Co.; or "Sanitile Scaler” by Carboline Co.

Basc coat for concrete and concrete block: High-solids, cpoxy-based coating.
"Amerlock 400" or "Amercoat 351" by Protective Coatings Division of Ameron:

D-7
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"Tile-X 3000" by Steelcote Manufacturing Co.; or "Carboline 893" by
Carboline Co.

I'inish coatings and top coats: Abrasive-resistant aliphatic polyurethane or
siloxane or aliphatic type cpoxy.

Aliphatic polyurcthane: "Amershield" by Protective Coatings Division of
Anmicron; "Carbothane 134 HS" by Carboline Co.

Aliphatic epoxy: "Tile-X 3000" by Steelcote Manufacturing Co.
Siloxanc epoxy: "PSX 700" by Protective Coatings Division of Ameron.
Abrasive-resistant concrete floor coatings: [i-build, self-leveling epoxy.

"Nu-Klad 120" by Protective Coatings Division of Ameron; "Color Top" hy
Steclcote Manufacturing Co.; or "Duochem 9400" by Carboline Co.

D
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emCTI™ *2440  INSTRUMENTATION

PART I - GENEF **

1.3 QUALITY ASSURANCI:

1.3.2 Commercial Grade ltem Procurement: Sce Practice 134.200.1058
133 Elcctrical/Electronic Product Acceptability

1.3.3.1.1 Each product shall be listed for intended use in one of the following and shall bear
listing organization's label. In absencc of label, provide documentation that verifics
product listing.

a. FM Approval Guide.
b. UL Electrical Appliance and Utilization Equipment Dircctory.
¢. UL Electrical Construction Materials Directory.

1.3.3.1.2 [f product is not listed in above directorics or guide, provide product that has been
tested and certified by a laboratory that has been nationally recognized in accordance
with 29 CI'R 1910.7. Provide the following.

a, OSHA documentation that demonstrates recognition.
b. Laboratory documentation that verifies testing in accordance with national code
or standard.

1.3.33 If product is not listed by UL or FM and if a nationally rece  ized laboratory is
not available, submit descriptive literature to Design Engineer. Literature shall
include product specification and description of intended application.

1.3.4 Misrepresented Products: Sce Practice 134.200.1500 for required measures to
prevent use of misrepresented products.

\RT "™ - __ODUCTS
2.3 EQUIPMENT
234 INSTRUMENTS

The following lists the anticipated instrumentation and control clements required based on the
Process Flow Diagrams. This list will be uscd to assess the size of the overall control system lor
cvaluation of alternatives.
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S °TION 14(~™  HOISTS AND CRANES

PART?2 -

2212

23.1

23.2

PRODUCTS

EQUIPMENT
[Took: The hook used to lift sludge bearing containers in the T-Plant© nel,
canyon, and cells, shall be a Precision Cutting Technologies fabricated hook and
bail per drawing ES-SHS-MS.
Load Cell: The load cell, used integrally and in conjunction with the hook, shall
be a Mass Load Technologies, 10,000 pound capacity load cell with wircless
technology, part No. ML 1800 (includes ML895 remote digital readout and
transceiver attached 10 load cell). Includes modification per buyer’s drawing.

MATERIAL

Hook and Bail: size per drawing ES-SHS-M5. ASTM A-588. grade 50 (corrosion
resistant, high strength, low allow steel).

L.oad Cell: American Iron and Steel Institute (AISI) 4340 anncaled alloy stecl.

SECTION 1200  FIRE PROTECTION

PART 2 -

2.2

PROI™ TS
MATERIALS
Piping

Pipe and fittings: In accordance with NIFPA 13 for sprinkler system and NFPA 14
for dry stand pipe Scl lule 40 steel, tt  aded or gr 'ed type (rubber gasketed).

a. Welded fittings, approved or listed for shop welding only, may be used in
shop-assembled piping scctions.
b. Rubber gasketed fittings for usc with plain-end pipe shall not be used.

Flexible and rigid couplings: Bolted slecve type for use with grooved-end pipe.
with rubber rings for sealing.

Reducers: 1-piece concentric threaded reducers or reducing tees for straight run
reduction in pipe sizes. Grooved type, rubber gasketed reducing couplings, and
hexagonal or face bushings shall not be used without approval
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Identification Labels: Approximately 60 by 350 mm (2-1/4 by 14 inches). bearing
words FIRE PROTECTION WATER, and a direction arrow. Labcls shall have
white characters on red background and adhesive backing.

Expansion Anchors:

For concrete: I'S FF-8-325, wedge type; Hilti IFastening Systems "Kwik-Bolt 11."
ITW-Ramset "Trubolt Wedge Anchor," or approved substitute. Plug type
anchors, sct by driving anchor bodies into holes and over plugs, shall not be uscd.

For filled concrete blocks: FS FFF-S-325, sleeve type; Hilti Fastening Systems
"Hol-Hugger,” ITW-Ramset "Dynabolt Slecve Anchor," or approved substitute.
If open cells are contacted, usc toggle bolts.

Pecnetration Sealants:

Penetration Packing

Nonfircstopping: Fiberglass or mineral wool.

Firestopping devices: Listed in UL Fire Resistance Directory or 'M Approval
Guide for intended application.

Paint:
EQUIPMENT

Water Motor Alarm Gong: Weatherproof mechanical gong with hood. complete
with drain and interconnccting piping.

Backflow Prevention Assembly: Flanged reduced-pressure principle type with
OS&Y gate type isolation valves. Assembly shall be a model included on current
list of State of Washington. Department of Health, and Approved Backf{low
Prevention Assemblics.

Switches

Water-flow alarm pressure switch for installation on sprinkler system retard
chamber: Pressure opcrated having built-in adjustable-time retard feature that may
be set from 0 seconds to 1 minute or more. Retard feature shall recycle instantly
and automatically, and have no build-up.

Automatic Sprinklers: Nominal 15 mm (1/2-inch) diameter orifices, rated for

ordinary- temperature classification, unless other temperature ratings are requi
by NFPA 13 Extended coverage heads shall not be uscd.

D-13
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Sprinkler Head Guards: Formed wire or forged steel, suitable for use with upright
or pendent sprinklers that can be attached or removed without disturbing sprinkler
head.

Sprinkler Cabinet: Provide with required number of sprinkler heads of ratings and
types installed, sprinkler wrench, and locate adjacent to riser.

Firc Department Connection: Brass or Brass finished body. with seli~closing
[single] [or] [double] clapper, threaded plugs and chains, automatic balldrip valve,
and escutcheon plate. Connection shall be 100 mm (4-inch) NPT by 65 mm
(2-1/2-inch) hose thread by 65 mm (2-1/2-inch) hose thread. Hose threads shall
be 3 threads/cm (7-1/2 threads/inch), in accordance with NFPA 1963 and used on
sprinkler system and dry stand pipe system.

Check Valves: Iron body where shown on the Drawings.

System Risers

Valve assemblies: 150 mm (6-inch) alarm-check assembly with  wdard trim,
retard chamber, system main-drain valve assembly, and water motor-alarm gong.

Gate valves: OS&Y, iron body where shown on the Drawings.
Dry Hose System
100 mm (4-inch)galvanized pipe, inside and out.

Flexible and rigid couplings: bolted Sleeve Type for use with grooved-end pipe.
with rubber rings for sealing.

SECTION 15403 CHEMICAL PROCESS PIPING SYSTEMS

PART 2-

2.1.1

2.1

PRODUCTS
MATERIALS

Pipe: Pipe code M-9, majority 1 inch/other sizes per drawings, ASTM A-312 type 3041,
stainless steel.

Valves: Flanged ball valves for on/off scrvice, 316 stainless steel.

Pipe supports: Stainless steel shapes, ASTM A 276, Type 304 or 3041.. as
required.

D-14




FHINF-7639, Rev. 0

222 EQUIPMENT

2221 Cooling Systcm Pump: The pump used in the hcat exchange system, located in
the container storage pool cell, shall be a Gorman-Rupp. sclf-priming centrifugal,
stainless steel, belt driven, 1 172 x 1 1/2”, 10GPM@25' TDH, with 3600RPM,
1HP, 3-phasc 208-230/460V TEFC motor, Part No. 81-1/2E9-B

2222 lon-exchange System Pump: The pump used in the ion-exchange system, located
in the container storage pool, shall be a Gorman-Rupp, self-priming centrifugal,
cast iron, belt driven, 1”° x 17, 10GPM@100' TDH, with 3600RPM, 2HP, 3-phase
208-230/460V TIFC motor. Part No. 31A3-B. Note: low flow/ high head self-
priming stainless steel centrifugal pumps are not readily available; cast iron is a
viable 2™ choice material.

2223 The pump used in the pool water cooling system (located in the container storage
poal). which takes its feed from the cooling system tank, shall be a Goulds, end-
suction centrifugal, stainless steel, close-coupled, 17 x 1 2", 15GPM@25' TDH,
with 1800RIPM, 1HP, 3-phase, 208-230/460V motor. Part No. 3100.

21224 Sump Pumps: The sump pump used in both the wet and dry cell sumps shall be a
Gorman-Rupp, submersible, stainless steel wetted parts, 1 2", 10GPM@)20' TDI 1.
with 3400RPM, 1/3HP, 1-phase, 115V, 60Hz, TEFC motor. Part No. S1 1/2C3.

2225 Chiller: The chiller used as part of the pool water cooling systcm, located in the
pipe gallery, shall be a Technical Systems, air cooled water chiller, copper tubes,
a ninum fins, carbon case, 7gpm throughput, 60 ¥ in and 45 I out, minimum
52.000 BTU/HR (4.33 ton) capacity, with 5 HP compressor and ' 1P condenser
fan. Series 30, part No. 30AOLSS. Note: the chiller will be located in the pipe
gallery. and will not utilize or contact the demineralized and potentially
contaminated pool water. Therefore, a specially fabricated stainless chiller will
not be used.

2226 leat Exchanger: The heat exchanger used as part of the pool watcr cooling
system, lc  ed in the container storage pool, shall be an ITT Standard, shell and
tubce, stainless stecl, 1 pass shell/4 pass tube, 7gpm throughput, 75 F in and 60 FF
out shell side and 45 . in and 60 F out tube side, minimum 52,000 BTU/HR (4.33
ton) capacity. Series SSCF, model No. 03036.

223 Special Protective Coating: Sce Section 09805.

224 Painting: See Section 09900.

225 Penetration Sealants: See Scction 07900

226 Pipe Supports: Standard, manufactured components as shown on the Drawings.

Pipe supports and attachments welded to pressure-containment boundaries may be
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noncertified material. provided material bears a type identifying mark. is suitable
for welding, and compatible with material to which it is attached.

Expansion Anchors: See Scction 05055.

D-16







HNF-7639, Rev. 0

TN 167" FIRE ALARM AND FIRE DETECTION SYSTEMS

PART 2 -

22

2217

" 22

223

2.26.1

22.6.2

P ODUCTS

MATERIALS

Conduit, Fittings, and Boxes

Conduit: ANSI C80.1. S WW-C-566, UL 797, and 1242.

PVC coating on rigid steel conduit: NEMA RN 1. Type A-40, factory applied.
Flexible-metal conduit shall have an integral ground conductor.

Iittings for rigid steel and EMT conduit: NEEMA FB 1. Use compression type,
threadless fittings with EMT.

Fittings for flexible-metal conduit: FS W-F-406. squeeze type.

Provide watcrtight fittings for conduit entries into sides or tops of NEMA 1CS 6.
Type 3 or 3R enclosures.

Couplings: Erickson type.
lixterior RFAR-locator lighting-fixture outlet boxes: Cast with threaded hubs.

Conductors: Stranded copper. Type THWN/THHN, except Type TW may be used
for lighting circuits and ground wires.

Conncctors: Solderless, pressure type, rated for use with copper conductors. Use
in installations not exceeding 600 V betwecen conductors. Conncectors with ’
ir “atii capsor: s shall be rated for system utilization voltage. Usc Ideal
Industrics. I »>rated "Wire-Nuts," ...om Betts Company "Sta-Kon," or
3M Company "Scotchlok.”

Wire Pulling Compound: Not permitted.

Pcnetration Scalants:

Supports

Individual conduit hangers: [Factory-made springable wrought-steel clamps, or

mallcable-iron split and hinged rings. For suspended conduit, clamps or rir
shall bolt to, or intcrlock with, threcaded suspension rod.

Conduit supports: 1-hole clamps with clampbacks.
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Expansion anchors

a. IFor concrete wedge type anchors: See Section 05055.
b. IFor filled concrcte blocks: Sleeve type anchors; Iilti Fastening Systems

"Hol-Hugger" or ITW-Ramjet "Dynabolt Sleeve Anchor.” If open cells
are contacted. usc toggle bolts.

EQUIPMENT
Provide fire alarm equipment in accordance with NEMA ICS 6. Type 3 or 3R.

IFire Alarm Control Panel (FACP): Provide Siemens — Cerberus Division
(Pyrotronics), Model MXL designed for surface mounting. Panel door shall have
a cylinder lock with a key matched to Corbin Catalog 60, or keys as specified by
Hantord Firc Department.

Manual Firc Alarm Stations: Double action, nonbrcak glass type.
Battery Backup Power Supply

Provide a battery backup power supply for FACP. with automatic transfer upon
loss of facility power, and automatic restoration upon return of [acility power.
Use rechargeable batteries of heavy-duty, scaled lead acid-gelled-clectrolyte type.
designed for fire alarm use in accordance with NFPA 72.

Size battery assembly to operate system for 60 hours minimum, and then sound
bells for S minutes minimum. Determine required battery output with
calculations similar to those shown in Appendix A.

Fire Alarm Bell: Single-stroke 6-inch diameter bell with a universal mounting
plate. Bell shall operate on 24 V dc. Bell must sound the same as currently used

at T Plant.

Dctectors: Provide detectors FACP manufacturer has approved for use with
FACP.

lonization smoke detector: Siemens Cerberus Division (Pyrotronics) Model

FP-11
Thermal Fire detector: Siemens Cerberus Division (Pyrotronics) Model
DT-135R
Air duct smoke dctector: (Pyrotronics) Model TBD
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TN 16400 LOW VOLTAGE DISTRIBUTION

ART?2 -

224

2241

2242
225

22.5.1

2.2.5.2

2254

22355

2.2.6

JCTS
MATERIALS
Box, outlet: UL 514A or NEMA OS 1 and the following.
For interior receptacle: Pressed steel.
Conductor: UL 83, copper with type THWN/THIIN or XI1HW insulation, of type
and AWG size specificd on the Drawings. Sizes No. 8 AWG and larger shall be
stranded.
Conduit and Tubing
Rigid metal conduit: UL 6 or ANSI C80.1.
Electrical, zinc-coated steel metallic tubing (EMT): UL 797 or ANSI C80.3.
Flexible conduit:
a. General-purposc type: UL 1.
b. Liquid-tight steel: UL 360.
c. Liquid-tight nonmetallic: UL 1660.
Connector. Wire: UL 486A or UL 486C and the followi-

Terminal lugs: Crimp typc with ring or spade lug with turned up tips, nylon or
vinyl insulated.

Twist-on wire joints: Nylon insulated with tapercd spring grip.
Fittings, Conduit

For rigid steel and EMT conduit: UL S14B or NEMA FB 1. Use compression
type, threadless fittings with EN...

For flexible metal conduit: UlL. 514B.

[“or entries into sides and tops of UL 50 or NEMA ICS 6, Type 3 or 3R
enclosures: Myers type watertight fittings or sealing type lockn

Three-piece Couplings: Erickson type.

Identification Materials and Plates
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Conduit: [Brady marking film.] [Black paint and stencils.]
Wiremarkers: Imprinted tubular plastic.

Equipment nameplates: Laminated plastic, 2 mm (1/16 inch) thick with white
surface and black core, sized to mect legend requirements. Edges beveled and
smooth. Engraved nomenclature sharp and clcar. Engraved manufacturer's
standard nameplates may be used if equal in quality and legibility.

Insulating Putty: 3M Company "Scotchfil.," General Electric Company No. 8389,
or Kearney Company "Airseal."

Lubricant and Sealant for Conduit Thread: Conductive compound providing
anti-scize and corrosion protection. Thomas & Betts "KOPR-SHIELD" or
approved substitute.

Penctration Sealant: See Scction 07900.

Firestopping devices: Listed in UL Firc Resistance Directory or F'M Approval
Guidc for intended application.

Sealing Compound for Conduit: Porcelain Products Company "Scalex” or
Gardner-Bender "Duct Seal."

Supports

Individual conduit hangers: Factory-made, springable, wrought steel clamps. or
mallcable iron split and hinged rings. IFor suspended conduit, clamps or ri1

shall bolt to, or interlock with, threaded suspension rod.

Conduit supports: 1-hole clamps with clampbacks, or Unistrut with clamps.
Exp ionanchors: See ction 05055.

EQUIPMENT

Controller, Motor

Combination: UL 508 or NEMA ICS 2-321, horscpower rated with 2 NO and
2 NC auxiliary contacts. Bimetallic or melting alloy type overlo  elements are
acceptable. Overload relay reset in cover. UL 489 or NEMA AB 1 thermal
magnetic trip or instantaneous motor circuit protector type circuit breakers. 1-ull

voltage, non-reversing, 120V local and remote control.

Manual: UL 508 or NEMA ICS ~ 321, toggle operated. provided with means for
locking in "Off" position, and nameplatc cngraved as shown on the Drawings.
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Switches

Safcty: NEMA KS 1, [fusible] [nonfusible] heavy duty, Type 11D, horsepower
rated for [250 V ac or dc¢] [600 V ac| as shown on the Drawi:= 5. ses shall be

NEMA FU [ cartridge type, [single clement, Class I, L, or M} (dual element. UL

Class RKS5}.
Terminal Blocks: UL 1059, UL, file number, or NEMA ICS 4.

For 0. 10 AWG conductors and smaller: EFither 1-piece or factory-assembled.
sectional, doublc terminal, barrier-type. with binder-screw terminals. ‘Terminal
ampacitics shall be equal to or greater than conductor ampacitics.

For No. 8 AWG conductors and larger: Lither 1-piece or factory-assembled.
sectional, barrier-type with box-lug terminals having pressure plate between
screw and conductor. Size terminals for conductors to be connected.

Provide covers for live parts of terminations on circuits of 150 V or morc to
ground. Provide with means for ready inspection and full-width  rking arcas.

Mini Power Centers: NEMA ST 20, wall mounted, 60 Hz, 5 kVA, single phasc,
480-120/240V, Primary and sccondary main breaker, try-type transformer, and
secondary distribution loadcenter, factory assembled. in single common NEMA
3R enclosure. Twelve, singlc pole secondary branch circuit breakers. molded
casc, UL 489 or NEMA AB 1.
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Plant Forces Work Review Rev. vate

No- Page
FHI-175-00 0 11/14/00 303

‘EM 7: Install a new fire alarm, notitication system in the 221-T Canyon, electrical connectors/RFAR pox, FACP,
Heat/Smoke Detectors, and Pull Stations within the 800’ long canyon.

ITEM 8: Install a new dry standpipe system in the 221-T canyon. Core-drill one hole through concrete structure. Including
new pipe, pipe supports, fittings within the 800" long canyon. .

ITEM 9: Ensure canyon Door Locks Meet S&S Requirements. Install ten new door locks.

ITEM 10: Install new valves, connecting piping for radioactive contamination detector on exhaust port of the existing
shipping cask and connect to the existing helium purge system previously installed by Shippingport fuel removal
project

ITEM 11: Install a new Alpha CAM on the 291 _ stack.
ITEM 12: Conduct crack detection and repair with epoxy within Cell 2R (PWR pool)

ITEM 13; Offsile Design/Build 130-200 Type 1 and 2 Storage Containers and Water Addition System for Type 1 Containers.

—_—

A-6400-018 (3/99)
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APPENDIX F

PERMITTING STRATEGY

(Provided by Fluor Hanford)

Waste Designation Position Paper..........cvviniviniiiniveeniieinns -4
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PERMITTING L. RATEGY FOR THE
SLUDGE HANDLING PROJECT (SNF PROJECT A-13(b)

The Spent Nuclear Fuel Project will remove spent [uel and residual sludge material from the
105-KT1: and 105-KW Basins over the next several years. An estimated 50 to 70 cubic meters of
sludge are anticipated from the floor and pits of the basins, from the fuel canisters, and from
washing of fuel. Upon removal [rom KL and KW Basins, the sludge w  be classified as a
remote-handled transuranic (R11-TRU) waste (Loscoc 1999). The sludge waste  cams will be
packaged and transferred to T Plant in 200-West Area for storage until the waste can be prepared
for shipment to the Waste Isolation Pilot Plant or other approved location.

linvironmental compliance activities associated with the receipt and storage of K—-Basin sludge
are governed by the following:

National Environmental Policy Act of 1969 (NEPA)
Resource Conservation and Recovery Act of 1976 (RCRA)
Toxic Substances Control Act (TSCA)

o Comprehensive Environmental Response, Compensation, and Liahility Act of 1980
(CERCLA) as amended by the Superfund Amendments and Reanthorization Act of 1986
(SARA)

e Air Permitting (WAC 246-247. 40 CIR 61. Subpart H, etc.)

The proposed approach and the actions required to obtain appropriate regulatory approvals for
compliant stor. - of sludge are discussed  the following sections.

1.0 NATIONAL ENVIRONMENTAL POLICY ACT

NEPA documentation must be completed and approved before detailed design of facility
modifications lor the receipt and st ze of the sludge at T Plant may occur. The State
Environmental Policy Act (SEPA) imposcs requirements analogous to NEPA on state and local
agencics. Both NEPA and SEPA regulations establish the intent to avoid unnceessary
duplication of cffort, excessive paperwork, and time delays. SEPA doc entar may
integrated with NEEPA documentation, or satisficd by NEPA doct  :ntation in r’ :with
WAC 27-11-600 through 640.

When DOL: applies to an agency of the state of Washington for a permit. license. cte., DOI: as
the applicant must provide information to allow the state agency to consider the significance off
environmental consequences of the action. This is normally done through submission of a SEPA
checklist or an approved NEPA Environmental Assessment (EA) or Environmental Impact
Statement (IXIS).

An EA (DOL 2001) was prepared to assess potential environmental impacts associated with the
proposed action to store sludge from the 100 Arca K Basins in the 221-T Canyon until future
disposition of the sludge is determined. DOLE will use information contained in the LA to

¢ erminge il the proposed action is a major federal action significantly affecting the quality of the
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human environment. If the proposed action is determined not to be major and signilicant. a
Finding of No Significant Impact (FONSI) will be issued.

The current schedule calls for public review and comment on the EA during the sccond quarter
of FY 2001. A decision on the FONSI is expected shortly thercalter.

2.0 RESOURCE CONSERVATION AND RECOVERY ACT

The K Basins sludge waste streams will contain both a solid waste component and a radioactive
component subject to regulation under the Atomic Energy Act. The radioactive component of
the sludge waste stream consists largely of uranium, plutonium, americium, and fission products
from the SNF stored in the basins. With respect to designation under the Resource Conservation
and Recovery Act Hazardous Waste Regulations (40 CIFR 260 through 268) and the Washington
State Dar  rous Waste Regulations (WAC 173-303), only the solid waste component of the
sludge is subject to regulation. The radicactive component of the waste is excluded from
regulation as source material in accordance with 40 CFR 261.4(a)(4). Under the DOLE
classification system for radioactive waste, the K Basins sludge has been designated remote-
handled transuranic waste upon removal from the basins (1.oscoc. 1999).

Test data from samples of KE and KW sludge waste streams, combined with knowledge of the
waste generating process and the composition and properties of the sludge. show that the sludge
wastc streams will not designate as a dangerous waste under WAC 173-303. A waste
designation position paper, which provides the rationale supporting this conclusion, is being
prepared for submittal to the Washington State Department of lcology in January 2001.

3.0 - JXIC SUBSTANCES CONTROL ACT

Polychlorinated biphenyl (PCB) have been identified in samples of KE floor and pit sludge in
concentrations that exceed 50 ppm, but Jess than 500 ppm. PCBs have been detected in canister

idge from KE and KW in concentrations well below 50 ppm. The source of these PCBs is not
known. Duc to the as-found PCB concentration in the floor and pit sludge, the  rage of K
Basins sludge streams at T Plant will be regulated as PCI3 remediation waste under the Toxic
Substance ¢ itrol Act PCB re alations of 40 CFR 761.65.

40 COMPREIENSIVE ENVIRONMENTAL RECOVERY, COMPENSATION, AND
LIABILITY ACT

The K Basins arc currently considered a remedial action site and. as such. are regulated under
CERCLA. A CERCLA Record of Decision (ROD), indicating that K Basins sl ge will be
transferred to a waste management facility in the 200 Arcas, was issued in September 1999
(DOE 1999).

50  AIR PERMITTING

The lanford Site is subject to the emission Jimits of WAC 173-400-040, General Standards for
Maximum Emissions, which is designed (o protect existing air quality. There are no impacts to
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these general standards resulting from the S11S project. New Source Review in accordance with
WAC 173-400-110 has been determined inapplicable for nonradioactive emissions, and a notice
of construction (NOC) application under WAC 173-400 or WAC 173-460, Controls for New
Sources of Toxic Air Pollutants. will not be required. An NOC application for radioactive air
cmissions will be submitted pursuant to WAC 246-247-060.

Air emissions trom the sludge containers during storage will leave the T Plant Canyon through
the 291-T-1 Stack. Under the proposed action, the 291-T-1 Stack at the T Plant Complex will
become a “major” stack, which requires T Plant Complex operations to meet the continuous
monitoring requirements of 40 Code of Federal Regulations (CFR) 61.93, National Ikmissions
Srandards for Hazardous Air Pollutants. At the December 5, 2000 Routine Technical /7 istance
Mccting (RTAM) with the WDOII and in conjunction with EPA, WDOI agreed that annual
nondestructive assay of T Plant HEPA filters along with resumption ol continuous sampling
using the existing stack sampling system in its current configuration is an allowable alternate
monitoring method, pursuant to WAC 246-247-075(4). A detailed description of this * ernative
micthod will be described in the radioactive air emissions NOC application, which must be
approved by both WDOIHH and EPA before construction of the T Plant modifications in support
of sludge storage can occur.

6.0 REl __RENCES

DOL 1999, Record of Decision for the USDOE Hanford 100-KR-2 Operable Unit K Basins
Interim Remedial Action, September 1999, U.S. Department of Energy. Ricl  nd Operations
Otfice, Richland. Washington.

DO 2001, Envirommental Assessment for K Basins Sludge Storage at 221-T Bi - ling, Hanford
Site. Richland, Washington, DOE/EA-1369, U.S. Department of Encergy. Ricmand
Opcrations Office, Richland, Washington.

Loscoc, P.G. 1999, (external letter to R, D. Hanson of Fluor Daniel lHanford, Inc., A Basins
Studge Classification December 2, 1999), 00-SF(0-043, U. S. Department of Iinergy Richland
Opcrations Office, Richland, Washington.
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Designation of K Basins Sludge Waste Streams
January 2001
Background

PURPOSE

The Spent Nuclear Fuel Project will remove spent fuel and residual sludge material from the
105-KI: and 105-KW Basins over the next scveral years. An estimated fifty cubic meters of
sludge is anticipated from the floor and pits of the basins, [rom  : fuel canisters, and from
washing of fuel. Upon removal from the KE and KW Basins, the sludge will classify as a
remote-handled transuranic waste (Loscoc, 1999). The sludge waste streams will be packaged
and transferred to the T Plant complex in the 200-W area for interim storage until the waste can
be prepared for shipment to the Waste Isolation Pilot Plant or other approved location,

This document presents the Hanford Site waste designation for the sludge waste streams in
accordance with WAC 173-303-070. Process knowledge and test data from sampling and
analysis of sludge and spent nuclear fuel are presented to support the designation.
DESCRIPTION OF WASTE STREAMS AND GENERATING PROCESS

The KE and KW Basins were constructed in the 1950s to store spent nuclear fuel from Hanford
reactors. Fuel storage has been the sole function of the basins from initial operations to the
present. The basin water has been conditioned by pH adjustment, temperature control, filtration
of particulate matenial and removal of radionuclides using ion exchange resins.

Spent nuclear fuel in the K Basin is stored in open top canisters, some of which have screened
bottoms. The fuel in these open top canisters has corroded to varying degrees. These (uel
corrosion products. along with environmental particulates (e.g. windblown dust, vegetation
fragments) and corrosion products from fuel racks and other facility components have combined
to create a considerable amount of residual sludge matcrial in the KIE Basin. This sludge
currently resides on the floor of the basins, in the basin pits, and within the fuel storage canisters.

Fuel in the KW Basin has been stored in closed stainless steel and aluminum canisters, which
have rel o ver corrosion products to the basing. The KW Basin has some sludge
accumulations on the loor, in pits and within fuel canisters, but the total sludge quantity and the
radioactive material present are in much smaller quantitics.

During deactivation of the basins, two primary waste streams will be gencerated:

o Canister and fuel wash sludge. When the fucel is removed and cleanced in preparation for dry
storage. the residual sludge in the fuel canisters will be removed and the fuel will be washed
to remove adhered corrosion products. The material removed from the fuel will be sereened
and particulate larger than 0.25 inch will be dried and managed as spent fucl. Very small
particulate material will disperse in the water and be collected in the waltcr treatment system.
The remaining sludge (i.c., particles less than 0.25 inches but sufficiently large and dense to
scttle) is referred to as canister and fuel wash sludge. This sludge will be highly radioactive
and have relatively high concentrations of uranium, uranium oxides, and related fucl
corrosion products. As packaged for storage, the canister and fuel wash sludge will contain



1INF 7639, Rev. 0

30% - 40% water by weight. The nominal volume cstimate for canister and fuel wash sludge
is 3 cubic meters.

o Floor and pit sludge. Floor and pit sludge will consist of the sludge currently residing on the
floor and in several pits used to accumulate sludge in the basins, along with any additional
sludge released from fuel canisters during fuel retrieval operations. The floor and pit sludge
composition includes more environmental particulate and nonradioactive corrosion products
(c.g.. iron oxides). and contains proportionally less fucl corrosion products. As packaged for
storage, the floor and pit sludge will contain 30% - 40% water by weight. The nominal
volume cstimate for {loor and pit sludge is 47 cubic meters.

The canister and fuel wash sludge will be packaged in vented, stainless steel canisters and stored
underwater in ‘T Plant's fucl pool. The floor and pit sludge will be packaged in similar vented.
stainless steel canisters, but will be stored in empty process cells at T Plant rather than
underwater.

SUMMARY OF SAMPLING AND LABORATORY TEST DATA

‘The sludge streams cach contain a significant quantity of radioactive material resulting from
corrosion of spent nuclear fuel, including uranium, plutonium and fission products. To maintain
personnel exposure to these radioactive materials as low as reasonably achievable (ALARA). the
Spent Nuclear FFuel Project has followed the principles set forth in the Joint EPA/NRC Guidance
on Testing Requirements for Mixed Radioactive and Hazardous Waste (62I'R 62079 - 62094).
Specifically. knowledge of the sludge propertics and the generating process has been used to
limit the amount of sampling and laboratory testing, when such knowledge is adequate to
designate the waste. Additionally, sampling and laboratory testing have sometimes been
performed with smaller samples than would typically be obtained in order to maintain personnel
exposure as low as rcasonably achicvable.

‘There have been three primary sludge sampling campaigns: floor and pit sludge from KE Basin;
KE Basin canister sludge; and KW Basin canister sludge. Additionally, analyscs have been
performed on corraded and uncorroded spent nuclear fucl. The fuel analyses were performed
specifically to support fuel removal and drying operations; however, the data are helpful in
cvaluating the ignitability and reactivity of the canister and fuel wash sludge.

Table | summarizes the types of laboratory test data available for the sludge streams. When
relevant for designation, more detailed descriptions of the samples obtained and test results are
provided later in this document.
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Polychlorinated biphenyls have been identified in samples of KE floor and pit sludge in
concentrations that exceed 50 ppm, but less than 500 ppm. PCBs have been detected in canister
sludge from KF and KW in concentrations well below 50 ppm. The source of these PCBs is not
known. Dv to the as-found PCB concentration in the {loor and pit sludge, the stori @ and
disposal of K Basins sludge streams will be regulated as PCB remediation waste under the Toxic
Substance Control Act PCB regulations of 40 CFR 761.61.

Designation

Basced on knowledge of the materials and processcs that generated the sludge. along with test
data, the slud' » waste streams are not regulated under WAC 173-303. The follov g sections
describe in detail the rationale and data leading to this designation.

LISTED WASTE DESIGNATION

The sludge waste streams are not designated as I°, K. U or P listed dangerous waste. Listed
waste numbers can be only be assigned based on knowledge of certain materials and/or
processes. nonc of which have occurred in the KE and KW Basins. The KE and KW Basins
were used solely for tuel storage. The sludge is not a U or P listed discarded chemical product,
nor are any of the K listed specific or F listed non-specific dangerous waste sources applicable to
this waste stream. Additionally, there have been no known discharges or spills of listed waste to
cither basin.

CHARACTERISTIC WAL . [ DESIGNATION

Ignitabilicy (D001)

The two sludge waste streams are not designated as ignitable (D001). The liquid portion of the
sludge waste stream is water, and thus docs not exhibit a flash point. The sludge contains no
strong oxidizers. Regarding the non-liquid portion of the sludge, the sludge contains radioactive
corrosion products from spent nuclear fuel, which could include some uranium metal fragments
and uranium hydride. Under certain conditions, uranium metal and uranium hydride can ignite.
Additionally., some potentially ignitable zirconium [rom the fuel cladding could be present in the
sludge. While the radioactive component of the sludge is not strictly subject to regulation under
WAC 173-303, the sludge as a whole has been evaluated against WAC 173-303-090(5)(a)(ii)
and determined not to meet the definition of ignitability for non-liquids. This definition reads as
follows.

1t is not a liquid and is capable, under standard temperature and pressure, of causing fire
through friction. absorption of moisture or spontancous chemical changes and, when
ignited, burns so vigorously and persistently that it creates a hazard.

The regulations do not specify quantitative test methods or numerical limits for determining
whether a non-liquid would be ignitable. Designation of the sludge streams as non-ignitable is
based on knowledge of the studge composition, observed properties of sludge in the basins,
observed properties of sludge and luel in the laboratory, and laboratory test data. This
information is summarized below:

o The concentr=*~n ol uranium metal, v=~=*1~ “ydride and zirconium in the sludge streams
will be low. 11nc fuel corrosion products are largely oxidized uranium, with much smalicr
amounts of zirconium oxides from the zircaloy luel cladding. The metal and hydride in
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sludge are only transicnt components of the corrosion products, which are readily oxidized in
the basins and under the anticipated storage conditions for the sludge. The uranium metal
concentration in the KI: floor and pit sludge is estimated to be less than 0.2% (as scttled
sludge)., with no uranium hydride or unoxidized zirconium (Pearce. 2000). Since fuel in the
KW Basins is stored in closed canisters, uranium metal, uranium hydride and zirconium have
not been released to the KW floor and pit sludge in significant concentrations.

Canister and fuel wash sludge is expected to contain higher concentrations of uranium metal.
and possibly some hydride. Test data indicate that canister sludge contains less than 2%
uranium metal (Pearce, 2000). Estimate of the uranium hydride concentration in canister
sludge is also less than 2%. The amount of zirconium present in canister sludge is very low.
At these low concentrations, the sludge will not exhibit the ignitable properties of relatively
pure uranium metal or hydride. It should be noted that fuel wash sludge will contain a
significant quantity of fuel (uranium and zircaloy) pieces. These will, however, oxidize to a
significant extent in the knockout pots prior to being removed from the basins.

77 e waste matrix cas=~* st 0 us combustion. The definition of ignitable non-
liquids includes the requirement that, when ignited, the waste hurns so vigorously and
persistently that it creates a hazard. 'The composition of both sludge streams is
predominantly water and noncombustible inorganic materials. Even if traces of uranium
mictal or hydride could ignite, there is insufficient combustible material in the waste to
sustain the intensity of combustion described by WAC 173-303-090(5)(a)(ii).

S ples of sludge ar* ©-=' e = femfed Y oring sampling, shipping or handling. Wet
sludge samples have been 1reely hanaled without special precautions to prevent ignition. A
number of these samples have been allowed to dry out, with no cvidence of heating or
ignition (Baker, Makenas and Pottmeyer. 2000). Small samples of fucl segments (including
highly corroded portions of (uel clements. representative of the fuel piccees in fucl wash
studge) have also been handled in the laboratory without special precautions to prevent
ignition, and no self-heating or ignition has been observed at standard temperatures. ‘These
obscrvations indicate that the sludge streams will not ignite under the conditions required by

WAC 173-303-090(5)(a)(i).

Test data on sludge an”' *~'  While the regulations do not specify test methods to determine
the ignitability of non-hquids. test methods are available that measure the relative potential
for runaway rcactions of materials. 'These methods are useful in predicting the tendency of
materials to ignite or react violently. Several such tests have been conducted on sludge and
fuct sumples, as described below.

Samples of floor and pit sludge and canister sludge have been tested using the Reactive
System Screening Tool (RSST). In this test, samples are slowly heated in a reaction vessel
and monitored for rapid temperature increases that arc indicative of exothermic reactions.
Seven samples of floor and pit sludge and one sample of canister sludge were tested by the
RSST. None of the samples showed evidence of reaction through sample dry-out, typically
above 200 degrees C (Bechtold, 2000a and Bechtold, 2000b) These data arc a strong
indication that floor and pit sludge and canister sludge will not ignitc under the conditions
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(standard temperature and pressure) that the regulations specify.

Data supporting the non-ignitability of fuel wash sludge comes from ignition testing and
Therme  avimetric Analysis (TGA) on samples of damaged fucl clements from the KW
Basin. While these studies were performed to evaluate the safety of the fuel removal and
conditioning processes rather than sludge storage, they provide useful information for
designation. Inignition testing. both intact and highly corroded fucel segments were heated in
air until they ignited. The corroded fucel scgments ignited between 277 and 500 degrees C
(Abretah et al., 1999). These ignition temperatures arc far higher than the conditions
specified by WAC 173-303-090(5)a)(it), i.c. standard temperature. The TGA test involves
heating small samples of fucl in a controlled atmosphere (moist air, dry air and moist helium)
while measuring weight gain in the samples, which is indicative of fuel oxidation. Although
some difTicultics existed due to sample loss during heating, the results of these tests generally
confirm that oxidation rates of cven highly corroded fuel are moderate and comparable with
expected uranium behavior (Trimble, 1999). Rapid oxidation did not occur until temperaturcs
well above standard temperature were reached. The ignition testing and TGA data
demonstrate that even in the absence of water, corroded fuel picces do not readily 1gnite
under the conditions specificd by WAC 173-303-090(5)(a)(ii).

Three factors further mitigate any potential ignitability of fucl wash sludge. First. significant
oxidation of fucl picces will oceur as the fuel wash sludge accumulates under water in the
knockout pots. Sccond. the sludge will be maintained in water during transport and storage,
which lurther slows the oxidation rate. Morcover, sludge temperatures will be maintained at
temperatures far below the fuel ignition temperatures during removal from the basins, in
transport, and during storage at T Plant.

Based on the information summarized above, sufficient knowledge and test data have been
developed to conclude that the sludge waste strcams do not exhibit the characteristic of
1gnitability.

Corrosivity (D002/WSC2)

The sludge waste streams are not corrosive based on pll test data from samples of sludge from
the floor | pit of the KE Basin, as well as canister sludge from both basins. The measurcd pll
of water associated with the KE floor and pit sludge ranged from 7.52 10 7.95 (Makenas ct al.,
1996). The pH of the water associated with the canister sludge from KE ranged from 6.06 to
8.39 (Makenas ct al., 1997): canister sludge from KW ranged from 6.3 to 8.0 (Makenas ct al.,
1998).

Whilc no test data are available for KW floor and pit sludge, the KIE sludge is considered to be
representative of KW sludge. The KE and KW Basins were operated in a similar manner,
including continuous pll adjustment of the basin water, such that similar pl1 propertics would be
cxpected.

Reactivity (D003)
The sludge streams are not designated as reactive (D003). Based on knowledge of the
composition of the sfudge and experience in handling sludge. the waste strecams do not meet the
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reactivity criteria that relate to violent reaction of waste under WAC 173-303-090(7)(a)(i). (ii).
or (vi) through (viii). As discussed under ignitab ty above, floor and pit sludge. canister sludge.
and highly damaged tuel have been sampled. shipped and handled in the laboratory without
evidence of violent reaction or explosion. RSST, TGA and (uel ignition test data further confirm
that these waste streams do not react violently or explode under the conditions specified by the
regulations.

The sludge does not contain constituents that could release cyanides, sulfides, or other toxic
ga s, vapors or fumes (WAC 173-303-090(7)(a)(iv) and (v)). KE floor and pit sludge samples
have been tested for cyanide and no cyanide has been detected (Makenas et al.. 19906).

Regarding WAC 173-303-090(7)(a)(ii1). "forms potentially explosive mixtures with water". it
has been noted that sludge. particularly canister and fuel wash sludge. evolves hydrogen gas at a
steady and predictable rate. both in the basins and under laboratory conditions. The gas
generation phenomenon is caused by two factors related to the radioactive component ol the
waste strecam: the oxidation of uranium and uranium hydride in water, and the rac Hlytic
decomposition of hydrogenous material. While the radioactive component of the sludge is not
strictly subject to regulation under WAC 173-303, the sludge as a whole has been evaluated
against WAC 173-303-090(7)(a)(iii) and determined not to exhibit the characteristic of
reactivity. The rationale for this determination is described below.

As with ignitability, the regulations do not specily numerical tests to determine whether a waste
forms potentially explosive mixtures with water, leaving some ambiguity in determining whether
a wasle is rcactive by this definition. In promulgating the characteristic of reactivity, EPA
clarified the intent of the reactivity characteristic in the preamble to the rulemaking (45 R
31109):

This definition was intended lo identify wastes which, hecause of their extreme instability
and tendency to react violently or explode, pose a problem at all stages of the waste
IMARALCHICNL Process.

The preamble text describes a more vigorous and acute type of reaction than the hydrogen
generati  exhibited by the sludge w  est ms.  1reme instability is typically associated with
compounds such as sodii  metal or sodium hydride, which react quickly and vigorously with
water such that flammable gas evolution poses an immediate risk of explosion or violent
reaction. In contrast, the K Basins sludge waste strecams evolve hydrogen gas at a steady and
controlled rate, without tendency toward violent or runaway reaction. When mixed with water,
the sludge waste strecams would continue to evolve hydrogen gas at the same steady. predictable
and controlled rate.

The stability of the sludge is due in part to the extent of oxidation of uranium and uranium
hydride. Floor. pit sludge and canister sludge have been in continuous contact with water for
many years. such that little unoxidized uranium remains, and is distributed throughout the sludge
matrix. After initial washing, fuel wash sludge may contain an incrcased amount ol unoxidized
uranium. 1lowever, this uranium will oxidize extensively under water in the knockout pots prior
to removal Irom the basins. Radiolytic hydrogen gas gencration occurs at a stcady and
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predictable rate based on the interaction of radiation emissions and hydrogenous material. and
cannot accclerate or become violent.

The preamble text also states that reactive wastes are those which, because of their instability,
pose a problem at all stages of the waste management process. Experience with the sludge, both
in the basins and in the laboratory. indicates that it does not pose such a problem. The sludge has
been present in the basins for many years. Simple passive venting of hydrogen gas has been
sufficient to n  igate any hazard. Additionally, floor and pit sludge. canister sludge and
corroded fuel have been sampled, shipped. and handled in the laboratory with only normal
precautions (e.g.. venting of containers) used for materials that are known to evolve some
hydrogen gas. The normal, passive venting that is required for all transuranic radioactive waste
prevents the buildup of potentially explosive concentrations of hydrogen gas. 1t should be noted
that the packaging configuration for the sludge waste streams and the ventilation system in °f
Plant are more than adequate to prevent buildup of dangerous concentrations ol hydrogen gas.

In summary. the sludge waste streams exhibit controlled, steady and predictable evolution of
hydrogen gas, which is not subject to the instability or uncontrolled reactions with water that
would be characteristic of a reactive waste. As a result, the sludge waste strecams do not meet the
definition of reactive waste.

Toxicity Characteristic Metals (D004-D011)

The corrosion products in the sludge streams consist largely of metal oxides. including some of
toxicity characteristic metals. ICP analysis (without TCLP extraction) has been perforn “on
many samples of tloor. pit and canister sludge (Makenas ct al., 1996; Makenas ct al., 1997
Makenas et al.. 1998). Cadmium, chromium. lead and silver have been measured in
concentrations that could exceced the toxicity characteristic limits, and barium is consistently
found in sludge, but the concentrations are below toxicity characteristic levels, Selenium has not
been detected by 1CP. although detection limits have frequently been above the level required to
demonstrate that sludge is below toxicity characteristic levels. Duce to difficulty in analysis by
ICP, arsenic and mereury have not been reported from [CP analysis.

- Addition:  data regarding arsenic, mercury and sclenium are available from analysis of three
samples of KE Basin - kwash | tsluc_ by X-Ray Fluorcscence (Bechtold. 190 . Arsenic,
mercury and sclenium were not detected in these s ples. Do tion limits of the X-Ray
IFluorescence method were below the respective toxicity characteristic limits of these metals.

Due to the conditions under which the sludge has formed. it is believed that the primary metals
of concern (cadmium, chromium, lead and silver), as well as other metals, would be relatively
insoluble under TCLP conditions. To determine whether the sludge would designate for toxicity
characteristic metals. the Spent Nuclear FFuel Project, with Ecology and EPA involvement and
concurrence, developed data quality objectives (Makenas, 2000) and a sampling and analysis
plan (Baker. Welsh and Makenas, 2000) to test composites of existing samples of KI: sludge
using the TCLP extraction. In accordance with the sampling and analysis plan, two composite
samples were developed to be representative of KE Basin floor and pit sludge, while a third
composite was representative of canister sludge. The sludge samples were analyzed for arsenic.
barium. cadmium. chromium. lead. selenium and silver. The DQO participants, including
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Licology and EPA. concurred that mercury is not a constituent of concern (Makenas, 2000 and
Bartz and Gadbois, 2000). Analysis of the sludge composite samples was performed on TCLP
extracts and for total metals, which could allow some comparison with existing total metals data
in KW Basin sludge.

The analysis data show that KIE Basin sludge does not designate for toxicity characteristic metals
(Loscoc, 2000). Table 2 provides a summary of these data. For simplicity, the table presents the
average ol the analysis result and any duplicate and replicate analyses performed. Variation
among duplicate and replicate analyscs was low and other quality control parameters indicate
that data are usable for designation. Lcology and EPA have provided their concurrence with this
designation for toxicity characteristic metals (Bartz and Gadbois, 2000).
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APPENDIX G

PRELIMINARY SAFETY EQUIPMENT LIST
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(.0 PURPOSE AND SCOPE

The purpo-~ of a Safety fiquipment List (SEL) is to identify the Structures, Systems. and

Cor_, menn (SSCs) classified as Safety Class or Safety Significant based on the criteria in ‘Table
S of IINF-PRO . 4. Huzurd and Accident Analysis Process. The SEL is used to determine the
design requirements lor cach of the SSCs to enable it to perform its safcty function in accordance
with DOE Order 6430.1A.  The preliminary SEL (PSEL) developed here is limited in scope 1o
those analyses and SSCs that support the K-Basin Sludge Handling Project (Spent Nuclear Fucls
Project A. 13(b)).
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2.0 SOURCE DOCUMENTATION

Scveral documents provide source information to this PSEL. ‘These are listed below and
discussed in the following paragraphs.

o LINF-6033, Seismic Evaluation of the T Plant 221-T Building for Interim Storage of K
Basin Shidge, 200 West Area, Hanford Site, dated January 2001.
o [INF-603S draft, Criteria Document for the Sludge Storage at T Plant Safetv Assessment,
dated August 2000.
o [INF-6435 Rev 0, Preliminary Criticality Study for K Basin Sludge Containers at 1-
Plani. dated August 2000.
e [INF-6527 Rev 0. Hazards Evaluation for Storage of Spent Nuclear Fuel Shidge ar the
Solid Waste Treatment Facility. dated August 2000.
e [INF-6579 Rev A, Baseline Design Criteria for the Studge 1landling System, SNI-
Project A-013(bh), dated October 2000.
o HNF-6625 Rev 0. Preliminary Accident Analysis for Storage of K Basin Sludge in 7-
Plant, dated September 2000.
o HINF-6704, Gay and Heat Generation Analysis of K-Basin Sludge Storage in T Plant,
dated July 2000.
o [INF-6964 dralt. Sufety Analysis Addendum for T Plant Sludge Storage. dated January
2001.
o HINF-7150, Structural Design Concepts for Scismic Upgrades to the 221-1 Pool, dated
October 2000.
o 1INF-7172, Supplemental Analysis of Gas and Hear Generation of K Basin Sludge
Storage in T-Plant, dated October 2000.
o [INI-7692. Sludge Seismic Fuilure Mode Evaluation for the Building 22 . Section 2
Pool, dated March 2001.
o  HNI-SD-CP-FIIA-002 Rev. | Draft, Fire Hazards Analysis for T Plant Complex, dated
Scptember 2000.
e JINIF-SD-TP-SARP-017 Rev. 2, Safety Analysis Report for Packaging (Onsite) Multi-
canister Overpack Cask, dated December 2000.
o [{INI'-SD-PRP-HA-014 Rev. 5. May 2000, Trcatment Facility Hazards Asscssment, Fluor
Ilanford, Richland, Washington.
e [INF-SD-WM-ISB-006. Interim Safety Basis
[INF-SD-WM-TSR-003, Revision 3, T Plant Interim Opcerational Safety Requircments.
2.1 Scismic
FHINEF-60™" 77 © 7 " 7 fthe T Plant ?7Y "B Peeildipg for = ° ™ of K Basin
Sludge. Site

HN'™ 7150, Structural Design C--=-=—pte - Seismic Upgrades to the 221-T Pool,
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HNF 7692, Seismic IFailure Mode ~ raluation For the Building 221-T, Scction 2 Pool

As detailed in HNF-6579, Baseline Requirements Document, the Conceptual Design Document
was required to assume that the seismic input accclerations would be based on Performance
Category 3 for an existing structure in accordance with HNI'-PRO-97.

The initial seismic report (Seismic Evaluation of the T Plant 221-T Building for Interim Storage
of K Busin Sludge, 200 West Area, Hanford Site, HNF-6033) cvaluates potential earthquake
cffects on the ability of the 221-T building to store K Basin sludge safely. The scismic
cvaluation demonstrated that the 221-T building, including cells, deck. pool. roof, and exterior
walls, mects the seismic design and cvaluation criteria for Performance Category 3 (PC3) for
existing facilitics in accordance with HINF-PR0-97 and DOE-STD-1020-94. Ilowcever, this
report had a limitation in that all existing pool cracks had to be repaired in order for pool to meet
the PC3 criteria. This represents the ability for the structure to withstand a seismic cvent with an
average return period of about 10,000 y, or an annual probability of exceedance of 1x107.

A follow-on study (Seismic Failure Mode Evaluation For the Building 221-1, Section 2 Pool,
1INFE-7692) was performed to undcrstand the failure modc of the pool walls and pool cover
bascd on the known location of cracks in the concrete pool. This study demonst  ted that a PC3
scismic event would result in minimal pool wall displacement and that the anticipated new cover
(described in 1HINF-7150, Structural Design Concepts for Seismic Upgrades 1o the 221-T Pool)
would not fall into the pool. The IINF-7692 analysis assumed the cracks in the pool are located
as identified by T Plant in 1993 (WHC-SD-WM-SA-023, PWR Core II Storage Pool Structural
Scismic Qualificatior T Plant) and that these cracks would not be repaired over the storage life
« " he containers.

Once the project and the facility have established the final Performance Category lor the Sludge
IHandling Project in accordance with DOE ~STD-1021-93, [INF-6033 will be revised as needed.

2.2  Heat Transfer

I o» K ™
LINIE_ 7199 Al ANNN Ceeemlomental TR I LIL ARSIV § PP . DR EA A
Sludge Storage in | -Flant, iwor Hanf~-~ *-cniana, *»~- nington

The initial heat transfer study (Gas and Heat Generation Analysis of K-Basin Sludge Storage in
T Plant, 1INF-6704) indicated that, given an average uranium metal content of 44% [or the
sludge. the water in the pool would be required to be cooled to 78 degree I and/or 20,000
BTU/HR would need to be removed from the pool. This study, which was a regnired input to the
conceptual design, resulted in the addition of a chiller to the pool as detailed i the Conceptual
Design Document (CDD). Since the safety analysis is not yet completed, the conceptual design
conservatively includes a redundant back-up pool cooling system to ensure t  project scope
and cost arc bounded.
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The analysis documented in TINF-6704 assumed a very conservative average uranium metal
particle size (250 microns), cnhancement factor (3). and thermal conductivity (that of water) lor
the sludge. More recent labo  ory sample results indicated that these values may have been too
conscrvative. A supplemental heat transfer report (Supplemental Analysis of Gas and leat
Generation of K Basin Sludge Storage in T-Plant, HINF-7172), which analyzcd three cases of
Type 2 Sludge storage options and one case of Type 1 Sludge, was performed to reflect the
newer laboratory data. The supplemental analysis used an average uranium metal particle size of
500 microns as well as a lower cnhancement factor (Both I and 2). and a different thermai
conductivity. The Supplemental Analysis concluded that (1) heat gencration is not a concern for
Type 1 containers, and (2) Type 2 containers can be stored safely within the pool without pool
cooling. Based on the results of the supplemental study, there is no requirement for a safcty
class or safety significant water addition system for the Type 1 containers or for the pool cooling
system for the Type 2 containers.

The supplemental analysis also indicated that, if active ventilation was lost in the T Plant canyon,
it would take a minimum of 10 days lor the hydrogen levels to reach 1% (lower control point for
hydrogen) in a process cell. 1f sludge containers were stored on the canyon deck instead of in the
process cells, 50 days would be required to reach 1% in the canyon under the same conditions.
Based on the length of time available to respond to a loss of ventilation event before hydrogen
concentrations could reach the lower control point as well as the fact that there are no other
hazards associated with sludge storage that require the ventilation system to be operable, the
ventilation system fans arc classified as General Service.

During definitive design, the results of the existing heat transfer analyses will be verified or a
linal heat 1 sfer analysis will be conducted based on the sludge input parameters in the Sludge
Databook (1INF-SD-1INF-T1-015, Volume 2). The Sludge Database is to be relcased in Spring
2001.

Firec Hazards

la; nalysis for T Plap* “"~n ° ™ ah

—

l INI:-:JIIACI)-FI—

This document is still in draft form. and a (inal draft was not available for review at the time of
this PSEL development. Accordingly, this assessment is not complete and may change when
more information becomes available.

The fire hazards analysis identifies previous analyses associated with 1" Plant (V7 1C 1995a and
HINI' 6459) that involve fircs in the loading bay, canyon, and the llead End.  Sl.Jge containers
will not enter the Head End.

Based on the expected sludge receipt process, the sludge containers will not be removed from the

MCO transport cask until the tractor is removed. The MCO transport cask is firc-rated and
would protect the containers in the ¢vent of a fire.
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Type | containers will be stored in a process cell free of combustibles. Type 2 containers will be
stored  rwater. For short periods of time the containers will be exposed in the ¢ 7on.
Initially this will occur during MCO transport cask unloading, and during periodic Type |
container weighing.

Combustible loading near the loading tunnel will be minimized, and manned cntry into the
canyon during container movement will not be allowed, thus climinating the possible
introduction of combustibles. Although a fire in the canyon at that time could expose process
cell containers to heat drawn in via the ventilation system, it is not expected to be sufficient to
put the containers at risk of overheating.

2.4 Criteria Document

CHINE-6035, Re' “ “*“teria Document for the Sludge Storage at T Plant Safet 4 ssessment -
D, (¥

This document contains no requirements for safety classification of SSCs.

2.5 Hazards Evaluation

TINF-6527 Rev I Hay ' " tion for Storage of Spent Nuclear IFuel Sludge at the Solid
Waste Treatment %~ -

This document provides a systematic compilation of all the hazards associated with the sludge
reccipt and storage mission.  Eight of those hazards were identified for further analysis. These
were later binned into three representative accidents and analyzed on a unit container inventory
basis in 1INIF-6625. ‘T'wo of the hazards were associated with cold container overpressure (i.c.,
vent failure and hydrogen gas buildup), two were associated with hot container overpressure, and
four were associated with container or cover block drops. The hot container overpressure cvent
was later determined to not be credible given the sequence of events necessary (o achicve that
accident (i.e., I of pool v er, failure of pr e relief device, thermal heat up of container
over a period ol many days, no operator respe

Once the controls arc agreed upon by facility management, the hazards identified in this
document should be reviewed a second time to ensure that the identificed controls are appropriate.

HINIF-6625 Re- ' Preliminary Accident Analysis for Storage of K-Basin Sludge in ‘T-Plant

This document derives dose consequences for unit curie and unit kilogram container inventorics
of studge lor three representative accident scenarios:

. . - 1 . .. A
e Container failure due to hot overpressure” (requires heat source and failed relief vent)

" The hot container overpressure event has been determined to be beyond design basis.

G-6




HNF-7639, Rev. 0

e Container failure due to cold overpressure (gas accumulation with plugged vent)
e Container failures due to impact (container or cover block drop)

Since container sludge inventories were not yet finalized, unit dosc consequences were
calculated in order to facilitate the conscquence analysis to be documented in 1INF-6964. 1iNI'-
6964 must be consulted to identify the radiological and hazardous consequences based on the
specific inventories assumed.

HINF-6964, Safety Analysis Addend 1 for T Plant Sludge Storage - Draft

The safety analysis addendum for sludge storage is stitl in draft form, and a tinal draft was not
available for review at the time of this PSEL development. Accordingly, this assessment is not
complete and may change when more information becomes available. Based on verbal
discussions with T Plant facility representatives and contractors, the following information was
obtaincd.

It is anticipated that the safety addendum document will justify that a hot containcr overpressure
cvent is not credible because the sequence of events necessary to achieve that accident are not
credible (i.c.. loss of pool water, failure of relief vent, thermal heat up of container over a period
of many days. no operator responsc).  The conscequences of the other two accidents {container
failure duce to cold overpressure and container failures due to impact) were evaluated using the
unit container inventory results of 1HINF-6625 and the sludge stream compositions given in [INF-
SD-SNF-TI-009, Volume 2. 1t was determined that the consequences of both accidents were lar
below the Risk Evaluation Guidelines (REGs). Thus, there are no requirements for safety SSCs
as a result of exceeding or challenging REGs for either of these two bounding accidents.

The SEEL will be re-evaluated during the definitive design stage and at the time ol release and
approval of HINF-6964 (safcty addendum). [f different bounding accidents were determined in
the final safety analysis report, the safety equipment list would need to be derived and/or
cvaluated based on those accidents.

tine e o CARP-017 Rev. 2, Safety Analysis Report for Packaging (Onsite) Multi-canister

The sludge containers will be transported to T Plant in a Multicanister Overpack (MCQO) Cask.
This report takes no credit {or the integrity of the sludge container inside the MCO and so places
no requircments on the container design.

G-7



HNF-7639. Rev. 0

2.6 Criticality

[INI'-6435 Rev (., Preliminary C-+*~ality Study for K Basin Sludge Containers at T-Plant.

‘The purpose of the Criticality Safety Lvaluation Report (CSER) is to determine whether there is
a criticality hazard, and. if so. to verify that the controls and/or design featurcs provide a double
contingency against the possibility of an accidental criticality, i.c.. at least two independent,
unlikely, concurrent failures must occur before a criticality is possible (DOLE O 420.1). Any 8SC
that is required to maintain a double contingency against an accidental nuclear criticality is
automatically designaled Safety Class per HNIFF-PR0O-704,

The results of this preliminary criticality study indicate that there are potential sludge and
container geometries such that the sub critical safety limit (ke = 0.95) could be exceeded. The
cover block drop identificd in HNF-6527 could be a mechanism by which the sub critical safcty
limit could be exceeded. The conscrvative assumptions made in the supporting analysis include:

1) the containers were full of sludge (current plans are that they would be about 50%
full).

2) the containers walls were 1/4 in steel (curvent plans are that the Type 2 container
walls would be 1 in thick), and

3) no credit was taken [or ncutron absorber material within the sludge (in order to avoid
this as a criticality safety specification on sludge).

Additional criticality analyses were performed for transportation of containers. In this analysis
the onc-inch wall thickness of Type 2 containers was credited for a reduction in k.

The likelihood of exceeding the sub-critical salety limit with Type 2 sludge is greater duc to its
higher uranium enrichment (A large fraction of the Type 2 sludge is 1.25 percent enriched).

TT  efore, it has been conservatively assumed that the Type 2 container stor™ 3 system will have
asafety ¢ function (o protect the containers from a cover block drop until further criticality
analysis | been completed to show othe  vise. The s :ific requirements and performance
criteria of the storage system components are delined in the attached SEL.

For the most part. the Type 1 sludge is less reactive and of lower enrichment (0.95 percent
enriched). Bascd on the existing CSER analyses for sludge at the K Basins, the known physics
of the Type | sludge at K basin, and envisioned upset storage configurations/conditions, the SIEL
is based on the assumption that criticality will be shown not to be credible lor Type 1 material.
Currently, a follow-up analysis is in progress and it is anticipated that this additional analysis
will show it is not possible to exceed the sub critical safety limit under any geometry for the
Type | material.
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2.7 Emergency Planning

[IN® ¢"PRP-HA-014 Rev. 5, M- 2000, Treatment Facility Hazards A ~«~osp=~nt Hhon-
Hantora, R*-""-— “W-~qpt0n,

IINF-PRO-704 requircs that SSCs be identificd as salcty class or safety significant when used to
monitor the release of radioactive or hazardous materials to the environment where the monitor's
output initiates emergency response plan actions or operator actions to place the facility in a safe
condition. [INF-SD-PRP-I{A-014 Rev. 5 does not yet consider the K Basin sludge as hazardous
matcrial inventory. Therefore, it is premature to conclude that there are no emergency response
actions associated with that mission that might be classified salety class or safcty significant on
the basis of its use in initiating emergency response actions.
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3.0 ML.. JODOLOGY

The methodology and rational for safety classitication of SSCs is consistent with ¢ process
cstablished in FINF-PRO-704. ‘This SEL. establishes the design, testing and QA requirements for
the identificd SSCs and. if necessary, for their subsystems and individual components.
Consideration is given to the safety function and the capability to restore the salety inction in
the event of a component failure. For cach system of interest. the following is to be done:

¢ The safety class, safcty significant, or defense-in-depth function(s) performed or
supported by the SSC are identified. Reference is made to the applicable accident(s) in
the safety analysis document establishing the required safety functions.

e Performance requirements for the system to meet the required safety functions are
identified.

Within cach system the minimum number of components necessary to support the system safety
function(s) arc identificd. The approach used for this identification is a failure modes and eflects
analysis (FMEEA). The evaluations are intended to be a qualitative evaluation of the system
interactions and effects of the individual component faifures. The FMIEA is appropriate for
systems where the relationship between components and the cffects of their failure on the system
opcrability is clear. The safety functions of the sludge storage facility in T Plant do not involve
complex systems. The component interactions and the effect of component failure on the system
safety function can be rei ly established using the FMIEA approach.

Fach system is decomposed into components to a level of detail sufficient to support
procurement, testing, operation and maintenance of the system. The component function and
fatlure mode(s) are identified. For cach failure mode, the effect of component failure (assuming
credible tailures of other non-safety systems and components) on the system safety functions are
examined. All failure modes are considered. but only those with a potential to affect the safety
function(s) arc listed in the SEL.

If failure of a single component could result in the loss of the  “ety function, then ¢
component is assigned the appropriate safety classification. IFactors considered in the selection
of safety components include the reliability required to achiceve an acceptable level of risk. In
cases where facility safety would be challenged only after an extended period of SSC in-
operability such as through negligence, a judgment was made to refrain from classifying the SSC
as safety class or safety significant because the accident scenario was clearly beyond design basis
or constituted accident recovery.
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4.0 PRELIMINARY SAFETY EQUIPMENT LIST (SEL)

4.1 Safety Classification

Awaiting new Criticality Safety Evaluation Report results, the project has conservatively
assumed that there is a potential to exceed the criticality safety limit with storage of Type 11
containers in the pool ccll. hence, the SSCs used to maintain or protect Type 1l container spacing
in the pool cell will be conservatively designated Safety Class (SC). These arc:

e Type Il rack asscmblies

e Pool cell inner liner assembly
e ool cell outer liner assembly
e P00l cell cover block catchers

The safety function of the Type Il rack assemblies are to 1) maintain container spacing under
seismic PC3 loads and 2) to protect the containers from non-coverblock heavy load drops which
could crush the containers or cause them 1o lose their sludge contents. The safety function of the
pool cell cover block catcher is to protect the rack and containers from a modified pool cover
block drop which causes a criticality safcty concern. Becausc the [irst three assemblies form one
integrated structure, they will be analyzed together. Therefore the pool cell liners are also
designated SC due to the structural support they provide to the rack assemblies. Note that the SC
designation for pool cell liners could be removed if structural analyses on the rack assemblies
could be performed such that no credit is taken for the presence of pool cell finers. As currently
designed this analysis approach does not appear practical.

4.2 SEL Key Assumptions

1. Criticality is not a concern for Type | sludge in any geometry. That is, any number of Type
I containers could fail and release their contents into the dry storage cell without exceeding
the criticality safety limit. This will be verified by further analysis.

(K%

Failure ol a single Type 2 container in the pool celi (with water in pool) will not produce the
possibility of an accidental criticafity. This will be verified by further analysis.

3. A failed Type 2 container would be detected (by its contamination of the pool water).
removed from the pool and placed in an overpack in a dry storage cell. Because of the robust
design of the Type 2 containers. failure during pool storage is considered (o be a unlikely
event. The presence of two failed Type 2 containers in the pool cell at the same time 1s
therefore not considered credible.

4. A maximum of two overpacks can be physically placed in cach dry cell as there are only two
available overpack rack slots per storage cell. It is assumed that the sludge stored in the
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overpacked container is no longer chemically reactive and that criticality is not a concern for
two overpacks containing Type 2 containers in a Type 1 storage configuration. This will be
verified by lurther analysis.

Because of the multiple barriers (primary SS Liner, Sccondary CS Liner, and 7 {oot thick
pool walls) containing the water in the pool and the lack of any drain, accidental draining of
the pool (o the extent of uncovering the containers is not considered a credible event,
Therefore a Type 2 container failure due to hot overpressure is not considered to be a
credible event. Design features and controls that protect this assumption will be further
reviewed during delinitive design.

The cover block catchers are designed to withstand the impact of a falling thinner (2 foot
thick) pool cover block. but not a lull-thickness cover block as is used. for example, on the
dry storage cells. It is assumed, therefore, that administrative controls will he required to
prevent the movement of the larger heavier 6 foot thick cover blocks over the pool arca. The
only anticipated lacility nced to move a larger cover block over the pool would be to place
them over the rail tunnel, which is not expected as it would negatively effect facility
ventilation system sinee the rail tunncel provides a major source of infiltration (since the
supply fans no longer operate), or to remove a cover block from the canyon.

Because of controls on combustibles in or near the dry storage cells. a fire engulling a
container and causing it to overheat is not considered credible.
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Fi e. Pertainit 1o a system or component that automatically places itself in a safe operating
mode 1n the event ot railure.
FH Pr am. Sludge Handling System project personne! working within the Fluor Hanford

SNF ana wmM projects.

Hazar--s waste. Those wastes designated as hazardous by U.S. Environmental Protection
Agency regulations (40 CFR 261).

Maintainability. The capability of a component or system to facilitate maintenance, repair, etc.
May. For the purpose of this document, use of the word "may" indicates an option.

1. A unit of measure of radiation dose equivalent (a thousandth of a rem).
Nor~-'. The system is operating as designed within established safety basis.

Off-normal. The system is not operating as designed nor within established safety basis.

Op All aspects of plant or facility operations (i.e., engineering maintenance, safety,
process operations).

Re'--'**1. A measure of the ability of a component or systen to function as intended without
failure over a specified time period (e.g., lifetime).

~ e Operati~~~ Operations that are in compliance with established project, facility, and
operational satety requirements (i.e., Safety Analysis Report, Operational Safety Restrictions,
etc.). )

S 1. This term reflects mandatory requirements.

§S" 'l This term reflects hij y desirable features. Justification for not meeting such
requirements shall be approved by the Sludge Handling System. .. 2sign Authority.

Sludge. Any material that is less than or €qual to 0.64 cm (0.25 inch) in diameter and is removed
from the basin as bulk waste.

Verification. The process of evaluating a system or component to determine whether the
products of a given development phase satisfy the conditions imposed at the sta  of that phase.

Will. This term reflects a statement of fact.

viil
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1.0 INTRODUCTION

This Baseline Design Criteria for the K Basins Sludge Handling System establishes the design
requirements for subproject A-13(b), Sludge Handling System, of the Spent Nuclear Fuels (SNF)
Transition Project. This criteria document is a sub-tier document to SNF-4961, Functions and
R¢ tirements for the Transition Project, and complies with all applicable requirements included
in wnat document (Yanochko, 1999).

1.1. PURPOSE

Tt F ‘line Design Criteria Document establishes the design requirements to be used for the
design of the systems required for the transfer of K Basins sludge to T Plant, including the sludge
containers, and for the receipt and storage of the sludge at T Plant. This Baseline Criteria
Document also identifies the design interface requirements for the sludge handling process.
Revisions to this document may be made at the end of conceptual design to provide the definitive
design requirements.

1.2. BACKGROUND

The KE and KW Basins, built in the early 1950's, have been used to store N Reactor spent

n ear fuel (SNF) underwater st ngin 1975 for KE, 1981 for KW, and much earlier for

€ 1le Pass Reactor SNF. In 1992, the decision to deactivate the PUREX Pl left

a roximately 2,100 metric tons of SNF in the K ._asins with no means for near term processing.
A significant fraction of the SNF in the K Basins has become degraded due to cladding breaches
« i--re ordischarge, and corrosion has continued during underwater storage.

The fuel in the KE Basin is stored in open top canisters, some have closed bottc 3 and others
have screened bottoms (See Figure 1-1). The open canisters release soluble fission products into
the basinyv  er and also allow fuel corrosion products to combine with canister rack rust,
concrete dust and environmental particulate  itter, which settles to the basin bottom as a fine
sludge. _ 2pths exceeding three feet have been measured in the Wease! Pit. The n water and
sludge may leak to the environment due to the age and condition of the basin. This potcntial

i dp vides the impetus for removing the sludge from the basins as soon as possible. For the
purposes of differentiating SNF from sludge, any material less than or equal to 0.64 cm (0.25
inch) in diameter is defined as sludge and will be dispositioned as remote-handled (RH)
transuranic (TRU) waste.

..eclo |stainless steel canisters used at the KW Basin contain corroded fuel. >me leakage
has released soluble fission products to the basin water but at much lower rates than at KE Basin.

-1
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Figure 1. Spent Nuclear Fuel, Canisters, and Storage Racks in KE Basin.
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Sluc :will be retrieved from the K Basins and managed as two separate waste streams (WHC,
1995a, DOE-RL, 1995a). One sludge stream will be comprised of canister and fuel wash sludge
that collects in the knockout pots and scttler tanks during SNF retrieval and processing. The
canister and fuel wash sludge is expected to include a significant number of metallic uranium

fi igments, which react with water generating heat and hydrogen, and fuel corrosion ,
P ts. The estimated nominal volume of the canister and fuel wash sludge is about 3 m®. The
st I sludge stream will be comprised of the floor and pit sludge. This sludge consists of less
reactive components: windblown sand and valled conerete wva iron and
aluminum corrosion products, ion exchangc resin beads. uranium « _ _ ibly some

uranium fuel articles. The estimated nominal volume of the floor and pit sludge is about 47 m’.

Table 1-1 provides an overview of the nominal propertics of the sludge waste streams from the
K-East (KE) and K-West (KW) Basins. The data presented in this table are based on the sludge
database (Pcarce and Klimper, 2000) and should be considered as information only as the
database is considered the inventory of record. The canister and fuel wash sludge stream is a
composite of the KE2, KE3, KW2, and KW3 streams, and floor and pit sludge stream is a
composite of the KE1 and KW1 streams. In addition to the compilation of sludge data,
observations of sludge behavior during sampling and analysis as it pertains to sludge container
sign and storage has been documented (Baker, 2000).

1-2
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ocument is intended to provide the baseline design requirements for:
Sludge containers used for transport and interim storage of both floor and pit sludge
«-,/pe | containers) and the canister and fuel wash sludge (Type 2 containers). Container

des” 1shall consider clean out of t|  sludge and eventual disposal of the containers.

Any supplemental equipment or facility modifications required for the loading of the
shipping cask onto the transport vehicle.

Equipment and facility modifications required for the transport of the shipping cask to T
Plant.

Equipment and facility modifications required for unloading the sludge containers from
the shipping cask and placement in the T Plant storage facility.

Equipment and facility modifications required for storage of the sludge containers at T
Plant.

SITE LOCATION

ocations where key activities are to be performed by the Sludge Handling System are listed
v. Providing the equipment and syste1  to transfer the sludge into the empty container and
ire the container and cask for shipment to T Plant is the responsibility of the Sludge

aval Subproject, Project A-13(a), and will occur in the KE and KW Basins at a location to
stermined by that project.

En vy sludge containers will be loaded into the transport cask, which has been
previously loaded onto the transporter. Specific locations for the storage, staging, and
loading of empty sludge containers into the cask are TBD.

The cask cavity is required to be partially filled with water for the transport of sludge
containers, this operation will occur at a location ]

Unloading of the sludge container from the transport cask, including purging of the
transport cask with helium prior to unloading, will occur in the T Plant tunnel.

Storage of the Type 1 sludge containers will occur at T Plant in empty process cells TBD.
Final determination of the storage location will occur during the design process.

Storage of the Type 2 sludge containers will occur underwater at . Plant in the current
PWR pool.

A" locations to be determined during the design process shall minimize interference with other
| jects and operations both at the K Basins and at T Plant.

H-15
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The primary design interface for the Sludge Handling System within the SNF Project is the
SI ge Removal System. In addition, the Sludge Handling System will interface with other
pr :cts performing activities in the 100 K area and T Plant (especially, the Shippingport Fuel
Removal and Deck Clean-off projects).

1.5.1. Sludge Removal System

Interfaces between the design of the Sludge Removal System, Project A-13(a), and the Studge
H dling System, Project A-13(b), are delineated in interface control scope sheet [C-226. This
duean it specifically addresses assigned responsibilities for the design of the transporter and
sludge containers as well as for potential sampling that may be required to meet sludge

chi :terization requirements.

1.5.2. T Plant

Known design interfaces, especially those with the Shippingport Fuel Removal and the Deck
Clean-Off projects, are specified as baseline design criteria. These interfaces will be further
defined as the design process evolves.

1.5.3. SNF Operations

The sludge containers will be transported and designed to utilize the Multi-Canister Overpack
(MCO) Transport Cask, which is under the jurisdiction of the SNF Operations organization.

1.5.4. K Basins

The Sludy [ g System may occupy areas as needed in the 100 K Area. Other design
interfac ¢+ hL.._Jsinsmaye ~ _ard to vern ls, shop
services, and utility services. These interfaces sha _the :sign process

and controlled as specified above for the SNF Project.

1.6. DESIGN RESPONSIBILITIES

Conceptual design activities for the Sludge Handling System will be performed using two teams.
e team will focus on the design of the container and associated equipment, and the second
m will be responsible for design of the upgrades and modification needed to support sludge
eipt and storage at T Plant. Table 1-3 provides an overview of the responsibilities for the
conceptual design and supporting documentation for the Sludge Handling System. Cost and

1-7
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2.0 PROJECT CRITERIA

The Sludge Handling System, SNF project A-13(b), shall provide systems to safely transport and
store K Basins sludge = RH-TRU waste pending eventual treatment. This section documents
the functional and performance baseline requirements for the Sludge Handling System.

2.1, FUNCTIONAL REQUIREMERM

The Sludge indling System shall:

e Provide the Type 1 containers to hold the floor and pit sludge during transport and
interim storage in a process cell at T Plant.

o Provide the Type 2 containers to hold the fuel wash and canister sludge during transport
and interim storage in the T Plant pool.

e Accommodate the planned removal of the sludge from the sludge contaii s for future
treatment and disposal as well as clean out and disposal of empty sludge containers.

o Provide any necessary supplemental equipment for the MCO cask to allow for the
loading and transport of the sludge containers.

e Provide and/or modify the equipment necessary for transport, receipt, and storage of
filled K Basin sludge containers.

s Provide the upgrades and modifications to the T Plant facility to allow the interim storage
of sludge.

2.2. PERFORMANCE REQUIREMENTS/ACCE! ANCE CRITERIA

The Sludge Handling System shall be capable-of containing, transporting, receiving, and storing
K Basin sludge pending its eventual treatment and disposal as part of the RH-TRU Treatment
Project (M-91 Project). The M-91 Project, which is a separate project, will provide for the
treatment of all RH-TRU waste at Hanford and its eventual disposal at the Waste  ation Pilot
Plant or other suitable location.

2.2.1. System Capacity.

The Sludge Handling System shall be capable of transferring a total of 62 m” of floor and pit
sludge and 7 m’ of fuel wash and canister sludge tc . Plant for interim storage ounding values
from Pearcc and Klimper, 2000). This assumes a sludge removal campaign duration of 24
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months, 5 work days per week, one 8-hour shift per day, and a 30% down time included for
maintenance and facility outages.

The Studge Handling System shall be capable of transferring sludge containers to T Plant at a
rate of one shipment per day. A shipment shall consist of one MCO shipping cask fully loaded
with one sludge container. T Plant shall be capable of receiving and transferring sludge
containers to a storage location at the same rate. Type 1 containers will be stored in empty
process cells and Type 2 containers will be stored in the T Plant pool.

2.2.2. System Avail lity

: Sludge Handling System shall be available to transfer, receive, and store sludge at T Plant at
it 70 perc 1t of the time.

2.2.3. Residual __idioactivity

The design of the slu’® : storage system shall minimize the potential for collecting or retaining
ri ~oactive material ourside the container. he design objective shall be to maintain exposure
levels in areas of continuous occupational occupancy (2000 hr/year) below an average of 0.5
mrem (5 microsieverts) per hour and as far below this average as is reasonably achievable. The
design objectives for exposure rates to a radiological worker in areas where occupancy differs
from the above shall be as low as reasonably achievable . LARA) and shall not excecec ~ 1% of
the applicable standards in 10 CFR 835.202.

~ juipment in close cot :t with the Type | sludge containers shall be capable of normal
operation in a radiation field of 5 Sv/hr (500 R/hr). Equipment in close contact with the Type 2
sludge containers shall be capable of normal operation in a radiation field of 30 Sv/hr (3000
R/hr).

2.24. gnL___

Any equipment intended to supplement the existing transport system must equal or exceed that
of the existing transport system. The operational life of any equipment at the K Basins
associated with the transport of sludge shall be five years. The operational design life of the
storage system, including sludge containers and monitoring equipment, and required facility
upgrades and modifications at T Plant shall be 30 years. Seals shall be designed to have the
same design life as the equipment using the seal. Replaceable equipment shall have a design life
generally not less than a year. All other system components provided by the Sludge Handling
project shall be designed, to the maximum extent practicable, to provide a minimum two year

n ntenance-free service life. Existing systems at T Plant shall be maintained by the facility
throughout the life of the sludge storage operation.

H-21
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2.2.5. Material Compatibil

Equipment, components, and assemblies that may come into contact with sludge shall be
compatible with the physical, chemical, and radionuclide properties of the sludge. Physical,
chemical, d radionuclide properties of the sludge streams are documented in the sludge design
basis feed description (Pearce and Klimper, 2000; see particularly Tables 3-2 and 3-3).

2.2.6. Start Up, Control, and Shutdown

The Sludge Handling System shall provide for a safe shutdown of the process in the event of off-
normal occurrences.

2.2.7. Off-Normal Conditions Recovery

Failure modes of the Sludge Handling System shall be considered in the design of the system
components and operation. Means for mitigating off-normal conditions shall be provided.

2.2.8. Maintainability

The Sludge Handling System components shall be designed to minimize maintenance or testing
requirements. Components requiring maintenance shall be designed in accordance with ALARA
principles.

The Sludge Handling System equipment shall be designed to use standard replacement parts to
the extent possible. Any parts, materials or assemblies expected to degrade or wear 1ring
normal usc or exposure shall be easily replaceable.

Components shall be permanently lubricated to the maximum extent possible. If lubrication is
required, the equipment shall be designed to allow lubrication through the use of fittings and
without requiring the disassembly of any parts other than the simple ._._oval of . ctive ca
or booting.  ibricants shall be non-regulated under WAC-173-303 and shall be subject to
approval by the design authority.

Hydraulic systems shall use a TEAOH-water mixture unless otherwise approved by the Design
Authority.

2.2.9. Corrosion of Parts

The materials used in the Sludge Handling System equipment shall be such that no significant
(i.., wi not affect operations or safe use of components) chemical, galvanic, or other reaction
shall occur between them. All materials shall be corrosion resistant in the environment in which
they will be used (i.e., T Plant atmosphere of unconditioned outside air and a canyon temperature

2-3
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range from 40°F to 90°F.) Corrosion resistance may be accomplished by surface coatings and
treatments or materials selection. If corrosion resistant insi  surface coatings or treatments are
used, they must provide tI rintended function over the design life of the equipment.

2 10. Protective Coatings

Any compor its of the Sludge Handling System  :eiving protective coatings shall be identified
on the drawings. The drawings shall show specifications 0 ndustry standards for preparation
and application of the coatings. Selection of coatings shall ke into consideration the
environments to which the components or assemblies will ' subjected. The prc :tive coatings
shall consider the local environment, decontamination and :neral cleaning processes. Coatings
without chloride are preferred.

All coatings shall be applied per the methods recommende )y the manufacturer unless

otherwise authorized by the Design Authorities for the Slur ¢ Handling System and T Plant.
7 :Design Authorities shall approve coating selections.

H~23
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3.0 CONTAIMN_RXR AND TRANSPORT SYSTEM DESIGN CRITERIA

Per IC-226, SNF Sludge Handling project, A-13(b), will design and procure sludge storage
containers and provide them to the SNF Sludge Removal Sub-Project, A-13(a). The containers
are to be 100% compatible with the existing Multi-Canister Overpack (MCO) Shipping Cask and
transport system design. This section defines the design criteria applicable to the sludge
containers and transport system.

Two container types will be required. Both container types will contain approximately 50%
sludge, 40% water, and 10% void space.

The first container, designated Type 1, will have a diameter of approximately 24 inches and, for
the most part, will hold relatively benign sludge from basin floors and pits. Based on nominal
sludge stream volumes, approximately 81 Type 1 containers will be needed. Type I containers
will be held in dry storage.

The second, des” 1ated Typc 2, will be approximately 10 inches in diameter and, for the most
part, will be usea 1or sludge from canisters and fuel washing that has a higher chemical and
nuclear reactivity. Based on nominal sludge stream volumes, approximately 45 Type 2
containers will be needed. Type 2 containers will be stored underwater for temperature control.

Type 1 containers will need to have the capacity for remote water additions to prevent the sludge
from drying out. Type 2 containers do not need this capability, as the cooling medium of the
storage pool is expected to minimize evaporation of water that is initially loaded with the sludge.

Both container types need to be passively vented to prevent pressurization and allow the escape
of hydrogen and other gasses that will be produced chemically and radiolytically during storage.
For the Type 2 containers that are to be stored underwater, this passive venting must be carried
out in such a way that ingress of water to the containers is precluded.

Containers shall meet T Plant storage requirements and shall satisfy requirements of the
applicable I “ety. alysis Report for Packaging (SARP), which is anticipated to be the MCO
Cask SARP (Smith, 2000) with revisions as necessary to address the sludge containers.

3.1. SLUDGE CONTAINER DESIGN CRITERIA

Unless otherwise noted, the following criteria apply to both Type 1 and Type 2 sludge
containers.

3.1.1. Container Materials

Container materials shall be chemically, physically, and radiologically compatible with sludge
and any other chemicals they may come in contact with during the sludge handling and storage
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processes. Containers and related hardware shall be fabricated of corrosion resistant alloys to
withstand long-term exposure to sludge with characteristics given in Tables 3-2 and 3-3 of the
design basis feed description document (Pearce and Klimper, 2000). Type 2 containers shall be
designed for long-t¢  submersion in storage pool water, although the sluds will be bounding
as a corrosion environment since the storage pool water chemistry will be monitored and
controlled.

Container materials, including any seals or gaskets, shall withstand long-term exposure to the
radiation dose es specified in Section 2.2.3.

Container materials and overall design shall minimize residual radioactivity after use to facilitate
container disposal as low-level waste, Materials that can absorb radionuclides from the sludge
shall be avoided, and all welds and seams shall be ground smooth to preclude cracks, crevices,
and dead spaces where radionuclides could accumulate and become difficult to remove during
container cleanout.

31" Coa

Coatings shall not be used on the sludge containers. Coatings may loosen or peel. creating
contamination traps and potentially increasing radioactive waste volumes at t| of container
disposal. Further, protective coatings will not be needed as the containers are to be fabricated of
corrosion resistant alloys.

3.1.3. Packaging Dimensions

Both container types shall be vertical cylinders and shall be stable when standing unsupported on
a firm, level surface. They shall also accommodate storage in racks for stability and to maintain
a controlled center-to-center distance as required by the Preliminary Criticality Study for K

" Basin Sludge Containers at T Plant, HNF-6435 (Erickson, 2000).

The wall thickness of both container types shall be based upon the greatest of:

¢ Container integrity requirements, based on safety analysis;
Criticality safety requirements; or

e Shielding requirements for a high radiation storage area (< 500 R/hr at one meter) based
on sludge radioactivity characteristics given in Pearce TBI.

To ensure compatibility with the MCO Cask, the overal! height of both container types shall not
exceed 160.5 inches (Smith 2000). This height shall include nozzles, vents, lifting attachments,
or other protrusions from the top of the container.

Type | sludge containers shall be vertical cylinders, no larger than 24 inches outer diameter and
length as stated above. Compatibility with the MCO Cask shall be maintained. The main body
of Type 1 sludge containers shall be fabricated of corrosion resistant standard schedule pipe.
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3.1.10. Lifting Attachments

Containers shall be fitted with lifting attachments compatible with existing T Plant crane lifting
fixtures (hooks, extension hooks and spreader bars) that allow normal handling and allow for
recovery from non-vertical container positions. Lifting attachments shall be painted yellow for
visibility.

Lifting extensions shall be designed and furnished with Type 2 containers so that these
* “ners can be placed into and retrieved from underwater storage without wetting the T Plant
hook.

3.1.11. Retrieval of Container Contents

The intainer design shall allow remote removal of the sludge contents, followed by remote
water rinsing if needed, so that empty used containers can be disposed of as low-level waste.

3.1.12. Containment

Double containment is not required for the sludge container design, as containers will be shipped
inside the MCO Cask and stored within T Plant. Therefore, the container design is required to
provide single containment only.

3.1.13. Shielding

iner shielding shall mect criteria for high radiation area during storage (< 500 R/hr at one
meter) . on the sludge radioactivity characteristics given in the design basis feed description
document (Pearce and Klimper, 2000).

3.1.14. Service Life and Maintainability ‘
The design service life of t|  conta s 1all be 30 years. Components such  }._. A vent

filters that may require  vice or replacement during this period shall be designed for remote

maintenance. Permancnt, non-replaceable container hardware such as threads, bolt studs, and/or

mating surfaces that interface with replaceable or serviceable components shall be designed to

last for the 30-year service life based on a worst-case number of removal/installation or

loosening/tightening cycles.

3.1.15. Container Labeling

Containers shall be labeled with a unique identifier in letters at least 1.5 inches high that are
permanently affixed or engraved so as to be readable for the 30 year service life. The labels shall
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be 1nrated far visibility by the overhead crane operator. Bar coding may be used for electronic
a y in addition to this labeling.




HNF-7639, Rev.0
HNF-6579

3.1.16. ydrogen Generation

Hydrogen generation in the containers by radiolysis and chemical reaction shall be mitigated
completely by the container venting design. No catalyst packs shall be used in the containers for

hydrogen mitigation.

3.1.17. Criticality

The p * age design (containers plus MCO Cask) shall meet the following criteria per NRC
2000:

o The contents shall remain subcritical (ke less than 0.95, where 0.95 is the me:  value plus

two times the one standard deviation value [two standard deviations] with bias applied) for
the packages durir - normal conditions of transfer, assuming the following;:

~ The most reactive credible configuration is consistent with the chemical and physical
form of the allowed packaged material.

— Moderation by water to the most reactive credible extent.

— Close reflection of the containment system by water on all sides of such greater reflection
of the containment system as may additionally be provided by the surrounding material

of the packaging.

o The package design shall also ensure that three packages stacked together in any arrangement
with close full reflection on all sides of the stack by water will remain subcritical (as defined

above).

3.1.18.  mote Monitoring of Containers

«u€ container st¢ e systt  design shall include provisions for the facility to monitor the wa
level in Type 1 containers during storage at T Plant.

3.1.19. Remote Water Addition

The Type 1 container design shall allow remote addition of water as needed maintain the sludge
water level. The design shall include features to preclude container overfilling, and the system

shall be configured to fail safe.
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3.1.20. Container Ovi _ «cks

Overpacl  allbe designed and provided to hold up to 5% of the total expectcd n erof . pe
l and Type 2 containers in the event of container leakage during storage in T Plant. Overpacks
©*  .apable of holding either a Type 1 or Type 2 container. Container ove s are not

to fit inside the MCO Cask, as they would not be needed until after the tainers have
yped to T Plant. The overpacks shall have a removable lid and provide containment and
venting similar to the containers themselves.

3.1.21. System Interfaces

Containers sh™'* - "00% compatible with MCO transport system hardware, the MCO Cask, the

K Masin’s slu noval system and T Plant handling fixtures. The containers shall also be
compatible w.... .. aardware and connections designed for filling, stors —, and contents
retrieval.

3.2. TRANSPORT SYSTEM

The ~isting MCO Cask and related hardware shall be used as designed to transport the K Basin
slud,. containers. The criterion above for s em interfaces shall ensure that the sludge
containers are compatible with the MCO Cask and related equipment with no modifications to
this hardware. The MCO Cask has been evaluated for movement of SNF in HNF-SD-TP-SARP-
017 (Smith, 2000).
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4.1.3. Container Unloading and Placement

Container unloading operations will be done remotely using the canyon crane system. T Plant
operations will remove the shipping cask lid bolts and then evacuate the tunnel. The crane
operator will then position the canyon crane, which will be outfitted with the primary sludge
handling gra; ing device, remove the cask lid, and place it on the trailer bed or tunnel floor.
.«.€ sludge container will then be lifted out of the cask and moved into the canyon for interim
stora; inacell (Type 1 containers) or in the pool (Type 2 containers). As a sludge container is
moved from the tunnel into the canyon, the crane operator will verify the identification number
remotely, and record the container number and weight.

) Plant crane shall be capable of remotely grappling container.

o Crane and hooks shall be capable of lifting a fully loaded sludge container.

e The 10-ton crane shall be equipped with a load cell with an accuracy of TBD.

e The load cell shall alarm at 125% of the valid load. Primary readout for the load cell
shall be in the crane cab, with secondary readout in the T Plant camera room, which is
in Section 18.

¢ Container labeling shall be visible from the crane cab and shall include letters at least
1 ¥ inches tall. Labels shall include a unique identification number and other
information TBD.

e Provisions for real-time recording/videotaping of the movement and placement of
sludge containers shall be provided. The system shall have sufficient resolution and
clarity to discern the identification labels on the container.

Labels shall be permanent and have a design life of 30 years.

e Visual and audible alarms shall be provided to alert the crane operator prior to

itomatic shutdown.

4.1.4. Transporter Exit from T Plant

Aftertl sludge container has been removed from the cask, thetr “twillr  ert! tunnel,
connect witht trailer, and exit . Plant. The transport vehicle and cask will be checked and
released by radiological protection technicians prior to its movement to a TBD facility for receipt
of another empty container and its return to the K Basins.

4.1.5. Interim Storage

Once the sludge containers have been placed in the interim storage location, t :y will require
surveill e to ensure that safety, regulatory, and safeguards and security requirements are being
met. It is assumed that sludge storage will be regulated under both TSCA and RCRA. Water
levels within the Type 1 containers will be monitored, with water additions made as necessary.
Pool storage conditions (e.g., water quality, water temperature, water level, and ion exchange
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e A method for determining leaks from the sludge containers shall be provided. The
leak detection method may include a water monitoring/sampling system to determine
water quality as well as determine leaks from the primary containers.

» Pool shall be equipped with a means of maintaining pool water temperature le than
78 °C. Heat rejection capability of the pool must be su...cienttor  >ve 20,000
BTU/hr.

Pool shall have a cover capable of covering the entire pool.

* One half of the replacement cover over the pool (east end) shall be designed such that
it is capable of withstanding a drop of a 5 ft by 9 ft box weighing 5 tons from a height
of 4 ft. The remaining half shall be capable of supporting a live load of 100 psf.

o Cover design shall provide for routine water sampling, radionuclide monitoring,
water addition, and surveillance activitics to proceed without the u.  of the crane.

e Replacement cover shall allow for convective cooling and dissipation of hydrogen
gas (to levels below the lower explosion limit) from the surface of the pool.

* Movement over the pool shall not be limited by the storage of the sludge.

Water ‘el monitoring equipment shall be provided for the pool.

The pool shall have a means of detecting and maintaining pool water within water
quality requirements to be determined by the facility designer during the conceptual
design. These requirements may include pH, temperature, radiation level, specific
radionuclide content, and turbidity.

e Water monitoring system shall be provided to detect possible leaks.

e A back-up plan to remedy inspection problems and address leaks and spills shall be
provided.

¢ Capability for addition of water to the pool shall be provided.

42. ML __JANICAL PROCESS REQUIREMENTS

Mechanical equipment used to transport and store sludge shall be designed so that no single
failure of mechanical or electrical origin will cause a loss of contro! resulting in an unrecoverable
condition or pose a * ': of operator injury.

All support systems and attachment points shall be designed to permit ease of 1a
removal to ALARA requi nen  Any mechanical ec " ment-in a high radia 1al
designed for remote maintenance or changeout.

4.3. . .PING AND VESSELS REQUIREMENTS

Any piping and hoses that are determined to be necessary to support the interim storage of sludge
at T Plant, but currently do not exist at T Plant, shall comply with the requirements in this
section. Emphasis will be given to select off the shelf, readily available standard components
and parts to do the job.
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Piping and vessels shall be chemically, physically, and radiclogically compatible with any
chemicals that they 1 7 contact during the sludge handling process.  1less otherwise stated,
materials se tionshallbe! :dona30-yearlife. At 1nection points to existing sys ns,
new piping systems shall matchtl existing systems. Design of safety significant and general
service piping, valves, and flanges shall comply with ASME B31.1 Power Piping.

Piping and ve | materials shall be selected to minimize the potential for internal contamination
and subsequent decontamination and disposal issues. Interior surfaces of pipes vessels shall
be smooth, non-porous, and free from cracks, and sharp corners. Dose commitment of repair,
replacement, inspection, removal and disposal shall be considered when designing all piping
systems.

Piping and vessels shall be free from dead spaces and stagnant legs. Pipes and vessels shall be
sloped to be self-draining.

Pipe fittings shall be limited to the minimum number compatible with operation and maintenance
activities. Pipe length shall be limited to that compatible with operation and maintenance
activities.

T, water trany..: piping/hoses and associated connectors shall be designed to hand the routine
flow and pressure capacities.

Piping/hose connections between pieces of equipment shall use confinement control to ensure
contaminants stay within defined boundaries. If cross connections between contaminated and
non-contaminated systems are necessary, an air gap shall be used to prevent backflow of
contaminated liquids into the non contaminated system. Every pipe entering or exiting a process
cell or contamination area shall be equipped with a block (isolation) valve.

All valves shall show position indication in the control area for actuated valves and on any
manual valves that are critical to providing process information (separate on/off confirms,
indication of all positions of multi-way valves, and 0-100% position indication for modulated).
All valves shall be compatible with control system.

Piping sha be labeled per ANSI A13.1, Scheme for the Identification of Piping Systems (ANSI
1981), and ° e labeling conventions in T Plant Master Equipment List, HNF-SD-WM-EL-0L.
(Harp 1997).

If pressure vessels are provided to support the interim storage of sludge at . | nt, they shall
meettl requirements of ASME B&PV code, Section VIIl, Unfired Pressure Vessels, Division
1.

Tanks/vessels shall be critically safe as determined by safe geometry. Features necessary for
criticality control shall meet safety class criteria per DOE Order 6430.1A.

Tank/vessel design shall preclude the possibility of accumulating either more than 25 percent of
the lower flammability limit of hydrogen or a problematic quantity of hydrogen as determined by
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the fire hazards analysis. All contaminated or potentially contaminated process vents shall be
filtered using a Nucfil filter and routed to an acceptable discharge point.

Piping hose connections shall have self-sealing, no drip disconnects unless shown to be
unnecessary by ALARA requirements. Standard valves and fittings shall be used to extent
practical. ‘

Piping and vessels whose contents have the potential for freezing shall include freeze protection.
All sludge components subject to freezing should be protected below 0°C (32°F).

4.4. INSTRUMENTATION AND CONTROLS

Any instrumentation that is determined to be required to support sludge storage, but currently
does not exist at T Plant, shall comply with the requirements of this section.

Instrumentation and control shall conform to applicable ANSI, Institute of Electrical and
Electronics Engineers (IEEE) and Instrument Society of America (ISA) standards. Human
factors considerations should be in accordance with DOE Order 6430.1A, Section 1300. Control
equipment shall comply with National Elec : Manufacturing Association (N] 1A) ICS
Standards and Underwriters Laboratory (UL) 508 (UL-508, 1993).

Labeling of equipment installed in the K Basins shall comply with the requirements of K-Basin
ign Guidelines, WHC-SD-SNF-DGS-001, Rev. 0 (Mills, 1995) and Job Control System
Component Identifier and Labeling Control, AP 6-005-00. Labeling of equip ntinstalled at T
Plant shall conform to the labeling conventions in T Plant Master Equipment List, HNF-SD-

WM-EL-007 (Harp, 1997).

The Sludge Handling System shall provide ir 'umentation to monitor the stc  je process. To
t" extent practical, monitoring and controls shall be located at a central control area outside the
hign radiation area. Instrumentation shall be provided so that, during routine operation, the

. oc  will be self-functioning (i.e., the number of operating and oversight personnel will be
minimized).

Where necessary for ety or ALARA reasons, remote monitoring shall be considered,
including remote video cameras on critical operations.

On loss of electrical or pneumatic power, active process components shall assume a position or
mode that will preclude an unsafe process condition. This “fail-safe” condition shall be specified
in all design and operation documentation. Diverse methods of actuation a1 manual overrides
shall be considered for control and monitoring systems having failure consequences important to
facility or operator safety.

The Sludge Handling System shall provide instrumentation to monitor and control the process
and to ensure environmental and personnel safety. The instrumentation shall be designed to
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meet the applicable hazards classification and should include alarms for radioactivity release via
continuous air monitoring, leak detection, and pressure anomalies.

Instrumentation shall be provided for the early detection of leakage from any primary
confinement barrier. If the consequences of this leakage have safety or operator consequences,
this instrumentation shall be alarmed at the central control area.

Safe shutdown of the process in the event of off-normal occurrences is required. Position
indication on all actuated valves and on any manual valves that are critical to providing safety or
process knowledge shall be required, such as separate on/off confirms, indication of all positions
of multi-way valves, and 0 - 100% position indication for modulated valves. Alarm systems
shall be installed to shut down the operation and alert personnel of any off-normal condition that
has safety or dose consequences.

Backup power for key instrument and control functions shall be considered. All components
shall revertto asi  operating condition on loss of power or random failure if there are safety
consequences.

Specific supporting documentation requirements for instrumentation and contro} systems shall be
identified during conceptual design. '

44.1. Functional Requirements

Instrumentation and control (I&C) for the Sludge Handling System shall provide the following
functions:

1. Provide the capability to monitor and control any new equipment added by this project.
Annunciator sequencing will be determined during the design process. Displays shall be
intuitive, requiring a minimum amount of operator training.

2. Provide the capability to monitor performance of the Sludge Handling System via video
equipn 1it. Ifthe| :hasc vvideo (uipment is required to meet this requirement,
the Design Authority shall review video equipment selection.

3. Be designed to be "fail-safe” with regard to both personnel safety and environmental
protection. In the event of loss of power, an alarm which indicates this condition should
be provided as needed to ensure safety and reliable operations (power for key
instruments, equipment, and controls; other valves shall be fail-safe).

4. Accommodate required calibrations and testing.
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Data shall be collected for storage and analysis, and the frequency of collection shall be
determined as the design proceeds. The format for data exchange shall be (EXCEL™)? in
comma delimited format.

Local instruments shall be provided for components requiring manual control to ensure normal
operations, ease of trouble-shooting and maintenance, and personnel safety. Particular emphasis
shall be employed to prevent radioactive contamination and to allow system to self-drain.

™ :sign shall mect requirements of Occupational Radiation Protection (10 CFR 835)  d Project
Hanford Radiological Control Manual, HNF-5173. Referto WHC )-GN-DGS-30011,
Radiological Design Guide (Evans 1994).

Human factors engineering principles should be incorporated into the design and layout of the
system, including placement and location of visual indicators, calibration equipment, and
maintenan  access areas. Color coding shall be defined and approved prior to final design.
Labeling shall comply with the conventions in T Plant Master Equipment List, HNF-SD-WM-
~".-007 (Harp, 1997). T Plant Cognizant Engineering shall approve instrument/equipment
identification.

Remote control and monitoring equipment shall be installed in a monitoring and control area
located within T Plant. The exact location of the monitoring and control area shall be
coordinated with other T Plant Projects and identified during the design process.

Selection of area radiation monitoring equipment shall be coordinated with othei ant Projects
and must meet requirements of 10 CFR 835 and Project Hanford Radiological Control Manual,
HNF-5173, for monitoring instruments. Instrument selection must account for the environment
in which it will operate: radiation, high humidity, slurries, dust, temperature extremes, etc.

4.4.2. Performance Requirements

1. The instrumentation shall conform to DOE 6430.1A, General Design Criteria,
and applicable American National Standards Institute (ANSI), Institute of
Electrical and Electronics Ei _ 1¢  (IEEE) and Instrument Society of America
(ISA) standards. See .ction 6.0.

2. The instrumentation should demonstrate proven industrial application as field
process equipment, suitable for the anticipated operating conditions.

3. Key components shall have redundant capabilities.

4. Instrumentation field contacts shall be powered by 24 V DC w :ss otherwise
authorized by the Design Authority.

5. Equipment that may fail or wear out before the minimal three years shall be

2 EXCEL is a registered trademark of the Microsoft Corporation.
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identified and appropriate spares identified for easy change out (i.e., ALARA).

National Institute of Standards and Testing (NIST) traceable documentation shall
be provided for calibration of all instruments. All identified instruments shall be
calibrated by Hanford Calibration Lab prior to use.

Electric motors to be placed in a fixed remote location within the T Plant Canyon
shall be monitored for their amperage, and their indicators shall have a minimum
accuracy of +0.5 amps.

Positive pressure indicating systems shall have a minimum total loop accuracy of
+5% of full scale. Vacuum pressure (below 1 atm) indicating systems shall have
a minimum total loop accuracy (from sensor to digital readout) of +5% of full
scale.

At a minimum, a camera shall be mounted such that a rcmote operator can easily
view sludge container identification markings. The CCTV viewing monitor shall
be located in an uncontaminated area within the T Plant facilities. The camera
shall be radiation hardened, supplied with adequate lighting, and capable to
perform zoom/tilt/pan functions under conditions for the duration of the Sludge
Handling System operation activities at T Plant.

Equipment located in a contaminated environment shall be evaluated for the need
to be radiation-resistant and shall be designed to minim”  build-up of
contamination.
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5.0 T PLANT FACILITY CRITERIA

The sections below provide the general design requirements for the required u---ades and
modifications to T Plant that are needed to support the Sludge Handling System. A brief
description of the existing T Plant Canyon (Building 221-T) and its primary support systems can
be found in Appendix A.

The Shippingport Fuel Removal Project will make changes to the existing structure and systems
at T Plant. The facility design team shall consider ongoing changes within the T Plant canyon

planned or made by the Shippingport Fuel Removal Project. The FH Project Team shall define
the interfaces between the Shippingport project and SHS in a specific interface control sheet.

5.1. ARCHITECTURAL AND CIVIL/STRUCTURAL

The basic dimensions and characteristics of key areas and structures within the canyon are
described in Section A.! of Appendix A. '

e The Sludge Handling System at T Plant shall be placed in and conform to TBD areas within
T Plant. Type ! sludge containers shall be stored in the T Plant TBD process celis; Type 2
sludge containers shall be stored in the existing T Plant pool (Cell 2-R).

o All important-to-safety structures and equipment designed for the Sludge Handling System
shall be designed to meet PC-3 criteria.

e The pool wall shall not contain unrepaired cracks that are judged to impair the structure
performance of the pool (Erpenbeck, 2000a).

e Design changes to T Plant as a result of the Siudge Handling System shall not compromise .
the response of the structure to seismic (see Erpenbeck, 2000a) or other natural forces.

5.2. HEATING, VENTILATION, AND AIR CONDITIONING

Key features of the current HVAC system are described in Section A.2 of Appendix A.

e The T Plant HVAC system shall support the needs of the Sludge Handling System, including
dissipation of hydrogen and other flammable gases that may be generated during storage.

5.3. UTILITIES

Key features of the current T Plant canyon water and electrical systems are described in Section
A.3 of Appendix A.
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5.3.1. Water

e Thecur 1t T Plant water utility shall support the needs of the Sludge Handling System.

5.3.2. Electrical

e The current T Plant electrical utility shall support the needs of the Sludge Handling System.

54. COMMUNICATIONS SYSTEMS

Commu ° ation in the canyon is currently achieved through the use of 2-way radios; however,
hard wiring for a transmitter/receiver antenna is being added to the canyon. When this is
completed, voice microphones, which are not required to be hand-held, will be used for
communication in the canyon.

e The design of the Sludge Handling System shall be compatible with current communications
systems used in the T Plant canyon.

55. AUTOMATIC DATA PROCESSING

No systems for automatic data processing currently exist at T Plant. If automatic data processing
capabilities are required for the Sludge Handling System, the Design Authority shall.approve the
systemct :n.

5.6. MAINTENANCE

T _ .ant has an active preventive and corrective maintenance p _ram. As elsewhere in this
document, the Sludge Handling System constituent components shall be designed to minimize
maintenance and testing requirements. Components requiring maintenance shall be designed in
accordance with ALARA principles.

5.7. FIRE PROTECTION

The Sludge Handling project is responsible for the upgrade of fire protection systems at T Plant
prior to the receipt of sludge. Design of fire protection system for T Plant shall comply with the
following requirements:

o Applicable DOE Orders and Standards and the documents called out by the DOE
Orders and Standards;
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Doe Richland Directives and the documents called by the directives;

Applicable Washington State Administrative Codes;

The codes and standards of the National Fire Protection Association (NFPA); and
The Uniform Building Code (UBC).

Fire protection systems shall be designed, installed, tested, and rendered operational in

¢ rdance ‘ththe applicable codes and standards of the NFPA. Administ ic of the required

codes, stanaards, and Orders shall be as directed in the applicable fire protection related Hanford

Proce ' res. The Hanford Fire Marshal’s office shall serve as the authority having jurisdiction
maters regarding fire protection.

Ne' ire alarm systems shall be of a type listed and approved for the intended use. Fire alarm
systems s | be compatible with makes and models approved for use on the Hanford site and
shall report directly to the Hanford Fire Department through a Radio Fire Alarm Reporter box.

Materials and equipment procured for use in fire protection systems shall be tested, listed, and
approvcd for the intended use by nationally recognized testing laboratories. Listing, testing, and
ap  rals shall be verified by listing in Underwriter’s Laboratories directories, list in Factory
Murual Research _orporation Approval Guide, or by submission of test reports from a nationally
recognized testing laboratory indicating the equipment or material successfully passed required

s idardized test procedures.

T following open requirements identified in the T Plant Fire Hazards Analysis (Keene, 2000)
shall be included in the design of the Sludge Handling System:

1. Install a fire alarm system to include automatic early detection, manual activation, and
a n notification throughout the unprotected areas of 221-T Building.

2. Install dry standpipes in the 221-T canyon per the requirements of NFPA 14. Standpipe
stations shall be installed as Class 3, without hoses or hose cabinets.

3. Install an automatic sprinkler sys  throughout 271-T Building.
4.  The draft Fire Hazards Analysis for T Plant Complex (Keene, 2000) is expected to bound

the Sludge Handling project. Any changes to the fire hazards, operational methodology,
or other parameter that might impact the findings of the FHA shall be identified.

Fire upgrades must be completed prior to the readiness assessment for the receipt of Type 2
contain
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6.0 GENERAL REQUIREMENTS

6.1. SAFETY

The safety authorization basis for the Sludge Handling Project shall be developed using a graded
approach based on the probability of an offsite and/or onsite dose release and the consequences
of sucharele: : The goal of making radiation dose exposure as low as reasonable achievable
(ALARA) for onsite workers will be used for this Project.

6.1.1. CRITICALITY

The design of the Sludge Handling Project shall emphasize provisions to ensure criticality is not
a  lible event and that T Plant will remain a limited control facility. Criticality prevention
shall be based on the double-contingency principle: that at least two unlikely, independent, and
concurrent ct 's (contingencies) in processing and/or operating conditions must occur before
criticality is | sle.

The design of process and equipment shall use the most positive practical method to prevent a
criticality accident. As a first priority, reliance shall be placed on equipment design in which
dimensions of the contained fissionable material and spacing between equipm  are limited via
passive engineering controls (HNF-PRO-537). Where geometry control is no!  sible, the
preferred order of controls is other passive engineering controls, active engineering controls, and
a inistrative controls.

The FH Project Team shall be responsible for the preparation of a Criticality Safety ™ saluation
Report (CSER) in accordance with HNF-PRO-539, Criticality Safety Evaluations, and HNF-
PI__ 334, Criticality Safety: General Requirements. A Preliminary Criticality Study has been
prepared (Erickson 2000), and this preliminary study shall provide the basis for the final CSER
to be done by the FH Project Team. The FH Project Team will review and approve the
assumptions used for the criticality analysis. Condit s not , cified in the CSER shall be
reviewed | controlled per HNF-PRO-704. All criticality concerns relevant to the Sludge
Handling Project will be addressed during the design phase, and a criticality analysis will be
performed to support the design.

6.1.2. SAFETY ANALYSIS

Sludge Handling Project activities shall be reviewed by the FH Project Team for potential
Unreviewed Safety Questions (USQ) to the Safety Authorization Basis for the appropriate
facility (K Basins or T Plant) or the Safety Analysis Report for Packaging (SARP). The USQ
process will be used to determine if activities are bounded by the current authorization basis.
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Using HNF-PRO-704 requirements and applicable safety authorization basis documents, the
relevant safety designation for systems, components, and structures shall be determined and
applied to this project. The final location of the equipment will determine whether it will be
covered under the K Basin or T Plant authorization basis documentation.

6.1.2.1 Safety Documentation

The following safety activities shall be performed and documented:

1.

Hazards Evaluation. An initial Hazard Evaluation for Storage of SNF Sludge at the
Solid Waste Treatment Facility (Schultz, 2000) and a Preliminary Accident Analysis for
Storage of K Basin Sludge at T Plant (Himes, 2000) have been prepared for the Sludge
Handling Project. The FH Project Team shall update these documents as the design
progresses. The hazards and accident evaluations identify postulated accident scenarios
including the design basis accidents, assess the consequences of those accidents,
determines the probability of those accidents, and assess the adequacy of proposed
barriers for the prevention of the accidents. Analysis of the hazards and accidents
identified is performed in accordance with HNF-PRO-704.

Designation of SSCs Important to Safety. The FH Project Team, in conjunction with
the design team, shall designate all safety class and safety significant structures, systems,
and components (SSCs), in accordance with HNF-PRO-704.

. Hazard Catcgorization. Radioisotope inventories are required to support the

determination of the Hazards Category. It is the responsibility of the FH Project Team to
determinc the Hazards Category from the proposed design configuration.

Safety A “orization Basis Updates. The FH Project Team will review the safety bases
for consistency with the either K Basins or T Plant Safety Analysis Report (SAR), as
applicable, using the Unreviewed Safety Question (USQ) process. The FH Project Team
will maintain responsihility for updating both safety bases as necessary. The T Plant

Safi  Authorizatior isis will  updated in accordance with the Criteria Document for
the Sludge Storage at T Plant Safety Assessment (Ames, 2000) and the Criter

Document for the Sludge and Debris Removal from K Basins Safety Assessment (Peck,
2000).

Safety Analysis Report for Packaging. The FH Project Team shall provide an
approved SARP for the packaging and transport of the sludge from the K Basins to T
Plant.

Fire Hazards Analysis Updates. The necessary information to update th the Fire
Hazards Analysis for the K Basins Facilities at the 100 K Area (Mertz 2000) and the Fire
Hazards Analysis for T Plant Complex (Keene, 2000) shall be provided. As a minimum,
this information will include a listing of the inventory at risk. The FH Project Team will
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maintain responsibility for incorporating the supporting fire protection
requirements/analysis results into the appropriate fire hazards analysis documentation.

Criticality Safety Evaluation Report. A Preliminary Criticality ~ udy has been
prepared (Erickson 2000), and this preliminary study shall provide the basis for the fi
Criticality Safety Evaluation Report (CSER). The FH Project Team will review and
approve the assumptions used for the criticality analysis.

6.1.2.2 Analyses

Analyses used to support the design of the various system components shall be provided. Asa
minimum, the following analyses shall be provided: structural, shielding, ALARA., criticality,
gas generation, and heat loading analyses.

1.

Structural Analysis. Structural analysis shall be performed using PC-3 criteria as
defined in HNF-PRO-097, Engineering Design and Evaluation, Rev. 0, Project Hanford
Policy and Procedure System. The existing T Plant structure has been evaluated for
seismic conditions (Erpenbeck, 2000a), and tnitial structural design concepts for
anticipated seismic upgrades to the 221-T pool have been proposed (Erpenbeck, 2000c).
A stress analysis for any new SSCs under normal and seismic conditions shall be
provided.

Shielding Analysis. Shielding analysis shall be performed for the Sludge Handling
System components to ensure dose rates are ALARA. To ensure that standardized,
validated methods are followed for shielding calculations, the Design Authority will
review and concur with the shielding design code(s). In addition, the Design Authority
will concur with source terms, bases for assumptions, and modeling performed in support
of shielding design. Shielding calculations shall be reviewed and accepted by the Design
Authority before equipment is fabricated.

ALARA Analy The ALARA analysis shall include a “time-motion” study that

add ses normal op...ions id maintenance activitics. ALARA analysis including
cost-benefit analysts relative to the dose received should be performed during the design
process. This cost-benefit analysis shall be perfo  :d as prescribed in1  F-PRO-621,
ALARA Decision Making Methods. For cost-benefit analysis, the monetary value of 1
manRem of collective dose shall be $30,000.

Criticality Analysis. The design shall meet the criticality ;  ‘ention requirements as
detailed in DOE Order 5480.24, Nuclear Criticality Safety, HNF-PRO-334, and HNF-
6435, Preliminary Criticality Study for K Basin Sludge Containers at T Plant. A
description of how the design meets these requirements, including the bases, calculations,
and assumptions shall be provided in a criticality evaluation report. Codes/analysis
methods and assumptions shall be accepted by the Design Authority prior to
implementation of the design
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5. Gas Generation Analysis. Gas generation analysis shall be performed to ensure that the
conce! ition of hydrogen within the system components will not exceed 25% of the
lower flammability limit (10,000 ppm). The analysis shall consider both hydrogen
generation from radiolysis and uranium oxidation reactions. In order to meet this
requirement, the airflow required for the cell storage configuration shall not be less than
2.1 CFM inside the cells, which equates to 79.8 CFM in the canyon (Erpenbeck 2000b).
Des 1 and analysis shall comply with the current NFPA 69, Standard on Explosion
Prevention Systems (NFPA 1997).

6. Hcat Loading Analysis. Heat loading analysis, which will determine the sludge
temperatures at which the thermal stability of the sludge containers can be ensured during
transport and storage, is being performed by the FH Project Team.

7. Flow Analysis. Flow analysis shall be performed for sizing the system components.
Pipes, pumps, and vessels shall be included as a minimum.

6.1.3. RADIOLOGICAL CONTROL

Guidelines for radiological des” 1 as applicable to contamination contro! are provided in WHC-
SD-GN-DGS-30011, Radiological Design Guide, Section 3.0 (Evans 1994). Design shall meet
requircments of 10 CFR 835 and the Project Hanford Radiological Control Manual, HNF-5173.
Radiological aspects of this design shall be reviewed in accordance with HNF-PRO-1622,
Radiological Design Review Process.

6.1.3.1 Smearable Contamination

The Sludge Handling System shall be designed and constructed to be flushable. External
smearable contamination shall be limited to the levels permitted by the provisions of the Project
Hanford Radiological Control Manual, HNF-5173. The Sludge Handling System shall be

signed to confine con nants as close as practical to the source. Ventilation flow in the
canyon is from areas of low contamination tc s of higher contamination.

Some construction activities may require workers to be in close proximity to radionuclide
contamination. All controls warranted to afford protection from potential radionuclide releases
shall be implemented.
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6.1.4. SHIELDING

Guidelines for radiological ¢ ign provided in the Project Hanford Radiological Control

Man ',HNF. .73, and in WHC-SD-GN-DGS-30011, Radiological Design Guide, Section 7.0
(Evans 1994), shall be considered. During the design of T Plant modifications, the following
objectives shall be adopted:

1. Optimizationn hods shall be used to assure that occupational exposure is
maintained ALARA in developing and justifying facility design and physical
controls.

38

The design objective for controlling personnel exposure from external sources of
radiation in areas of continuous occupational occupancy (2000 hours per year) shall
be to maintain exposure levels bclow an average of 0.5 mrem (5 uSv) per hour and as
far below this average as is reasonably achievable. The design objectives for
exposure rates for a potential exposure to a radiological worker where occupancy
differs from the above shall be ALARA and shall not exceed 20 percent of the

appl” "le standards in 10 CFR 835.202.

Shielding analysis shall be performed for the Sludge Handling System components to ensure
dose rates are ALARA. To ensure that standardized, validated methods are followed for
shielding calculations, the Design Authority will review and concur with the shielding design
code(s). In addition, the Design Authority will concur with source terms, bases for assumptions,
and modeling performed in support of shielding design. Shielding calculations shall be reviewed
and accepted by t!  Design Authority before equipment is fabricated.

Shielding shall be provided to reduce worker exposure. Calculations to optimize and define
specific shielding 1 :ds shall be made during the design process in accordance with optimization
m¢ ° ds required by 10 CFR 835.1002a.

6.1.5. INDU! AL SAFETY

Industrial safety requirements are primarily governed by the Code of Federal Regulations (CFRs)
and apply to all facilities. Federal safety and health standards shall be used and enforced during
all construction phases of this project. Operations shall be conducted in conformance with
applicable OSHA standards to ensure a safe working environment. Routine construction hazards
will exist during equipment installation and facility modification. Installation and operation shall
conform to Qccupational Safety & Health Standards (29 CFR 1910).

Existing work procedures will be implemented to ensure the safety of the construction and
operating personnel in and around the area of the existing K Basin anc . Plant facilities. Safety
and health standards will be used and enforced during all construction phases of this project.
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Routine construction hazards may exist during construction of the Sludge Handling System.
Field operations shall be conducted in conformance with the S/R™™ 3 for the cognizant
organization and applicable OSHA standards to ensure a safe working environment. ,.e
probability of a system failure resulting in a fatality to operating personnel must be less than one
chance in a million at the 95% confidence level.

6.1.6. FIRE PREVENTION

Fire protection systems shall be designed to meet the requirements of DOE Order 5480.7A, Fire
Protection. Tl design of the Sludge [andling System shall be reviewed and approved by the
cognizant Fire Protection Engineer(s) to ensure compliance with all applicable fire protection
standards prior to installation. Combustible loading shall be evaluated and conform with HNF-
PRO-350 and all greenhouse film shall meet NFPA 701 fire resistant test criteria. The design
shall be evaluated d conform to the requirements of NFPA 69 (NFPA 1997) with respect to a
explosion prevention system and venting of trapped gases. '

The necessary information to update the Fire Hazards Analysis for the K E  ns Facilities at the
100 K Area and the Fire Hazards Analysis for the T Plant Facilities at the 200 W Area shall be
provided. As a minimum, this information will include a listing of the inventory at risk. The FH
Project Team will maintain responsibility for incorporating the supportii - fire protcction
requirements/analysis results into the appropriate K Basins and T Plant aocumentation.

6.1.7. TRAFFIC SAFETY

A Safety Report for Packaging (SARP) will be prepared to address the transportation‘of the
sludge containers from the K Basins to T Plant (see Section 6.1.1).

Site-wide traffic safety guidance is found in HNF-PRO-100, Transportation Safety.

6.1.8. ALARA -

The design features of the Sludge Handling System shall be consistent with the As Low As
Reasonably Achievable (ALARA) requirements of this Section. Exposure of personnel to
radiological and other hazardous materials associated with sludge treatment shall be minimized.

Measures shall be taken to maintain radiation exposure in controlled arecas ALARA through
physical desij features and administrative controls. The primary methods used shall be
physical design measures (e.g., confinement, ventilation, remote handling, and shielding).
Administrative controls shall be employed only as supplemental methods to control radiation
exposure.
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For specific activities where use of physical design features is demonstrated to be impractical,
administrative controls shall be used to maintain radiation exposures ALARA.

During the design of T Plant facility modifications, the following objectives shall be adopted:

1. Optimization methods shall be used to assure that occupational exposure is
1 ‘ntained ALARA in developing and justifying facility design and physical
controls.

2. The design objective for controlling personnel exposure from external sources of
radiation in areas of continuous occupational occupancy (2000 hours per year) shall
bc to maintain exposure levels below an average of 0.5 mrem (5 pSv) per hour and as
far bclow this average as is reasonably achievable. The design objectives for
exposure rates for potential exposure to a radiological worker where occupancy
differs from the above shall be ALARA and shall not exceed 20% of the applicable
standards in 10 CFR 835.202.

3. Regarding the control of airborne radioactive material, the design objective shall be,
under normal conditions, to avoid releases to the workplace atmosphere and, in any
situation, to control the inhalation of such materials by workers to levels that are
ALARA; confinement and ventilation shall normally be uscd.

4. The design or modification of T Plant and the selection of materials shall include
features that facilitate operations, maintenance, decontamination, and
decommissioning of the facility and the Sludge Handling System.

For any cost-benefit analyses, the monetary value of | rem of effective dose shall be $30,000.

All actions and decisions taken to maintain occupational exposures ALARA shall be documented
[10 CFR 835.704(b)]. These records shall be retained until final disposition is authorized by
DOE [10 CFR 830.701(b)].

A radiation Hnitorr iall  provided if determined to be required. To ensure compatible
systems are used for all ._zility projects, the cognizant Design Authority 1all approve
equipment selection.

A shielding analysis shall be performed for the Sludge Handling System equipment  d
components to ensure dose rates are ALARA. ALARA documentation including a preliminary
and final ALARA design review will be performed and documented for the selected concept
design.

ALARA design reviews for contractor documents, conceptual design, preliminary design, final

design, test plans, and mock-ups shall be conducted by the FH Project Team. A post
construction review will also be conducted to evaluate the effectiveness of the design.
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6.1.8.1 Operator Dose Exposure

..1e Sludge Handling System shall be designed such that equipment setup, maintenance, and
operations can be accomplished with individual worker annual dose equivalent optimized and
ALARA, in accordance with 10 CFR 835.1002.

6.1.8.2 Manpower Requirements

The ! dge Handling System shall be designed such that equipment setup, maintenance, and
operations can be accomplished with a minimum operations staff based on ALARA concerns.

6.2. ENVIRONMENTAL PROTECTION

Environmental compliance requirements for the handling and storage of the K Basins sludge
include the following:

« National Environmental Policy Act (NEPA). The FH Project Team will complete an
Environmental Assessment (EA) for the Sludge Handling System. A Finding of No
Significant Impact (FONSI) must be issued prior to the start of detailed design for T Plant
modifications. Because T Plant is registered on the Historical Register, NEPA
documentation will include a Cultural Resources Review.

»  “amprehensive Environmental Recovery, Compensation, and Liability Act (CERCLA). Asa
remedial action site, the K Basins are regulated under CERCLA. A CERCLA Record of
Decision, which indicates that K Basins sludge will be transferred to a waste management
facility in the 200 Areas, was issued in 1999 (EPA, 1999).

»  Toxic Substemces Control Act (TSCA) and 40 CFR 761 as well as the implementing
:men (F-PRO-451, d Sub: Mana orage of K Basins
sluage is re under TSCA ;.

e Resource Conservation and Recovery Act (RCRA) and WAC 173-303. When wed from
the b ns, it is assumed that the sludge will be designated as a hazardous/dan 5 waste.
The assumed mixed waste designation 1s based on the total concentrations of several metals
as well as reactivity concerns. If the sludge is designated as a hazardous/dangerous waste on
removal from the K Basins, the sludge shall be stored at T Plant in accordance with WAC
173-303.

s Clean Air Act (CAA), Washington Clean Air Act, and WAC 246-247. Sludge removal will
potentially result in an increase in radioactive air emissions. A Notice of Construction
(NOC), which will be prepared by the FH Project Team, is required prior to the start of
construction activities for sludge storage at T Plant. A new NOC is not required for new K
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Basin activities under CERCLA. but for each new activity the design authority shall: (1)
verify (in accordance with 40 C. .{ 61, Subpart H, and WAC 246-247) that the increased
emissions will not contribute to a combined operations at the Hanford si  that exceeds 10
mrem/yr ef tive dose equivalent to the hypothetical offsite maximally exposed individual;
(2) develop a plan to verify compliance through continuous or periodic confirmatory
sampling; and (3) ensure application of the of best available radionuclide control technology
(BARCT) to control radioactive emissions.

The Sludge Handling System shall be designed for zero leakage to surface or ground waters.
There shall be no contaminated liquid effluent streams from the process. Environmental permits
will be identified and obtained by the FH Project Team.

The Sludge Handling System air emissions shall be minimized. Filtration shall! in place on
system venting to maintain emissions ALARA (WAC 246-247).

6.3. SAFEGUARDS AND SECURITY

Upon exiting the K Basins, the sludge will be classified as RH-TRU waste (Loscoe, 1999). The
safeguards tegory of the sludge will be IV and the attractiveness level may be either E or D
depending on the measured Pu content of each particular container (see DOE M 474.1-1). The
Siudge Removal project, A.13(a), is responsible for the measurement of the Pu ntent of the
sludge prior to the sludge exiting the K Basins. Acceptance of the sludge into tuc T Plant
Material Balance Area (MBA) will not require a separate Pu measurement.

6.3.1. Safeguards

T Plant Material Balance Area (MBA) 271 is currently a Category IV MBA with physical
security appropriate to that category. Based on the results of the T-P* t Sludge Security
F uiren 1ts Analysis (SRA) and discussions with DOE, MBA 271 will be p:  nitted to retain

I1I D material without the additional security assc  ed with a “limited area”. Should
rory Il quantities of Pu be reached, how 4 =71 would be required to meet the
require 1 >fa “limited arca”. Providing MBA 271 remains a Category IV MBA, the

following sateguards requirements shall be met

1. All individual sludge containers received by the Sludge Handling System from t!  Sludge
Removal System shall have an acceptable measured accountability value as determined by
the Hanford Site Measurement Control Representative. The development of the
methodology to be used for this measurement is the responsibility of the shipping MBAs
located in the K-Basins. Safeguards must approve the measurement method and its
application (how many, where and when samples are taken, acceptable measurement
variance, etc.).
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Tamper Indicating Devices (TIDs) must be place on each individual container of sludge
shipped to T-Plant. The TID must be applied immediately after filling and closing the
container at K-Basins. As an alternative, the containers may be made inherently self tamper
indicating by welding the container lid or other alternative technique. The use of an
alternative technique will require DOE-RL concurrence.

Each container must be uniquely identified. This identifier must be observable and readable

when stored at the K Basins or T Plant. The sludge meets the conditions for classification
under DOE M 474.1-1 as retained waste.

Periodic physical inventories, for this MBA, will be required. The inventory frequency for
this will be every two years. There is a possibility that the inventory frequency may be
extended beyond the two-year requirement. The methodology as to how the inventory will
be conducted will be established at a later date. However, special inventories may also be
necessary to address anc  tlous conditions (i.e. off normal events, change o 1stodians,
etc.). An inventory of the material will be necessary before the material is shipped off-site or
processed.

The physical movement of the sludge to T Plant will constitute an internal tr  :fer. As
irradiated special nuclear material (SNM) only a transfer check consisting of verification of
the shipping container item count, TID integrity and identification number, and verification
of container identification will be required. The material will not require a receiving
measurc :nt. The transfer check by the receiving custodian at T-Plant must be completed
within one day of the receipt of the shipment. Transfers must be documented on Nuclear
Material Item Transfer Forms, which will then be sent to Protection Technology Hanford
Safeguards for data entry to the Hanford accountability computer and reporting to the
national nuclear material accountability system.

Procedure revisions will be required to address the change in material received and stored at
the T-Plant.

Physical nrotection measures appropriate for Category IV material must be 1plemented.
Per Order: 32.1C-1. Category IV "material shall be in a locked area when not in
use"”. Additionally, per ..< JID '3.1,aCate_ y IV MBA requires "industrial -ade
sta. “ird pin-tumbler lock and key, automated acc  control device, administrative controls,
or a combination of these methods" for access control.

Personnel require no clearance for unescorted access to Category 1V material, unlcss
otherwise specified by a site vulnerability assessment. This generally occurs only in
exceptional situations.

If the quantity of all Attractiveness Level D material remains under 16 kg of Pu, the MBA will
remain at Category IV and no additional action is anticipated. If the 16 Kg limit on D material
containers is exceeded, the following additional protection and administrative measures
associated with the creation of a “limited area” may be necessary:
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DOE Order 5632.1C-1 states that Category IlI "material shall be stored, at a minimum,
within a Limited Area and secured within a locked security container locked room.”

The container or locked room containing the material shall be under the pro  ion« "2n
intrusion detection system or protective patrol at intervals not to exceed eigi  ours.

DOE Order 5632.1C-1 also states that " Validation of the identity and access authorization
(level of security clearance) of persons allowed access shall be administered by protective
personnel (e.g., protective force or other appropriately authorized personnel) and/or
automated systems and shall be accomplished at the Limited Area entrance(s)."

Personnel who would: ess the Limited Area unescorted require, as amin  um, an "1."
clearance. Individuals without a security clearance require an escort with at leastan = "
clearance for access.

A deviation to physical security measures may be necessary.

[tems greater than 0.2 weight percent plutonium (Attractiveness Level D m :rial) must be
stored in non-adjacent locations.

Access to the storage location information will be restricted.
ie p 1t crane must be disabled when not in use.

Door locks will be enhanced.

10. T Plant vehicular access doors will be blocked.

11. Frequency of patrol checks will increase.

76.3.2. _curity

The T Plant facility complex is a limited access facility. Guards staffing barricades on the
Hanford Site maintain security. Means of ensuring that the sludge containers are not altered
during storage (e.g., container tamper indicating devices, limited personnel access to the canyon)
shall be provided.

If material with attractiveness level “D” is received, locked gates/doors shall be required during
off-shift hours, and administrative access controls shall be required on shift. Locks shall employ
an industrial grade pin and tumbler or an automatic access control device.
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As requ_. . 1 by HNF-PRO-1622, the radiological design review ______ shall review testi _
procedures that involve radiological aspects prior to testing.
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A.l1 PHYSICAL DESCRIPTION OF 221-T

The 221-T building is made of reinforced concrete, is 259 m long, 20.7 m wide, and 22.6 m high
(850 fi by 68 ft by 74ft), and covers an area of 5,370 m? (57,800 ft®). ...e building consists of
the canyon, three galleries (operating, pipe, and electrical), one craneway, and a "head-end"
facility.

A.1.1 Canyon Service Area (Canyon Deck and Railroad Tunnel).

The canyon service area consists of 37 cells and one railroad tunnel entrance/exit. The cells are
grouped into 12.2-m (40-ft) sections arranged in a single row running the length of the building.
Each 12.2-m (40-ft) section is numbered according to building section number and consists of
two cells, one designated right (R) and one left (L). In the past, the cells were numbered from 1
to 40, starting in the North end of the building. This convention is now rarely used. All cells,
except 2R, 5R, and the head-end cells, are 5.38 m long, 3.96 m wide, and 8.53 m deep (17 ft 8 in.
by 13 ft by 28 ft). Each left and right pair is separated from the neighboring cell pair by a 2.13-
m (7-ft) thick reinforced-concrete wall. All cell floors except SR slope to one corner, where
drains lead to a radioactive drain line running the length of the building. The radioactive drain
line empties into the 5-7 tank in cell SR. The canyon deck is about 12.2 m (40 ft) below a 0.91
to 1.23-m (3 to 4-ft) thick concrete roof.

Shielding walls madc of 2.74-m (9-ft) thick reinforced concrete separate the cells from the
electrical and pipe galleries. The operating gallery is separated from the canyon deck by a 2.13-
m (7-ft) thick reinforced concrete wall. A 1.52-m (5-ft) thick concrete wall that extends 2.74 m
(9 ft) above the floor level protects the crane cab. Most of the cells are covered by four, 1.83-m
(6-ft) thick, reinforced-concrete blocks. Each block is stepped to eliminate a direct path for
radiation shine. Cover blocks for cells 11R, 13R, and 15R are 0.61 m (2 ft) thick and are
covered with a 0.95 cm (3/8 in.) thick stainless steel decontamination pad. Each cover block has
a carbon steel lifting bail to allow access into the cells.

The railroad tunnel used for transporting equipment into and out of the canyon enters the plant at
cell 2L (section 2). A 4.88-m wide by 6.71-m high (16 ft by 22 ft) opening, covered by a motor-
driv . 15 ldoor, provides It lcanyonac s from outside.

A.1.2 T Plant Pool

Cell 2R of Section 2 was designed as a pool. Small cracks in the pool cell have been scaled from
the railroad tunnel side to prevent water leakage and ensure seismic integrity. The pool is 3.96 m
wide by 8.38 m long by 8.53 m deep (13 ft by 27 ft 6 in. by 28 ft) with a capacity of about
189,000 L (50,000 gal). A catwalk only a few inches above the highest pool water level allows
access to the pool for sampling and maintenance. Two coverblocks extend from the east-end of
the cell over the fuel assemblies. The west-end of the cell is left open to facilitate surveillance
and maintenance of the pool water and fuel and to minimize stress on the cell walls. The catwalk
and other equipment associated with the fuel pool is located west of the coverblocks.
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An ion-exchange column recirculating system is used for pool water purification. The resin
columnis de of 0.95-cm (3/8-in.} thick stainless steel and is enclosed behind 0.305 m (1 ft)
thick concrete barriers to limit personnel exposure to S mrem/h above canyon background.

A.1.3 Entry and Exit Doors

Several entry and exit doors are located throughout the canyon area. The main canyon entry
door is located in section 20. The rear canyon "R" doors are normally used for emergency exit
only, except for R-19, which is used for access to the laundry storage area and a canyon viewing
room or "bubble” at section 13. Access to the bubble is made through the canyon or the outside
R-13 entrance.

A.1l.4 Crane

. Plant has one electrically operated, overhead, traveling, bridge crane with an original capacity
of 68.1 metric tons (75 tons). The capacity of this crane has since been downgraded to 40.8 *
metric tons (45 tons). The crane moves parallel to the canyon, allowing easy access to the
canyon deck area. The crane maintenance platform located in section 20 allows hands-on crane
inspection and maintenance.

The 40.8 metric-ton (45-ton) capacity canyon crane is operated by use of periscopes and a
remote video camera from a crane cab that is shielded by a parapet and 10.2-cm (4-in.) thick lead
walls. Ir ion, a remote video system is available. Other remote equipment includes a 9.08
metric ton capacity hoist with a rotary hook that provides adaptability for handling. positioning,
and maneuvering functions; a left and right 0.91 metric-ton (1 ton) capacity auxiliary hoist; ant
impact wrench; a clam bucket; and an auxiliary impact wrench. An additional 9.1 metric-ton (10
ton) capacity crane is normally operated from the canyon deck by use of a suspended control box
‘that ha- -~ from the crane assembly. This crane can also be operated from the crane cab on the
crane briage.

A.l1.5 Cells

l : normally co | by four, 1.83-m _ t) thick, ¢« rete co’
blocks. All lines that service the cells areen  d in concrete and terminate in a row of
connector fla; s on the cell wall 2.74 m (9 ft) below canyon deck level. In some instances,
process lines go directly through the wall to the adjacent cell in the same section. Because there
are expansion joints between sections of the building, there are no direct through-the-wall
connections from section to section; however, all intra-cell liquid transfers are made through
jumpers within the cells. Inter-section liquid transfers are made through an 2.44 m wide by 3.20
m deep (8 ft by 10 ft 6 in.) pipe trench that runs almost the entire length of the canyon. The
trench is covered by a series of 1.37 m (4 ft 6 in.) thick reinforced-concrete blocks that are
stepped on the side to eliminate a path for radiation shine. All pipes in the trench are sloped to
permit proper drainage.
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A.3.2 Electrical

Electrical power is furnished to the T Plant Complex by two normal incoming powe 5,
E8-L2 1d E8-L7. These lines feed 2,400 V to the switch gear equipment in the 221 . _.ailding
electrical llery. From the 2,400-V switch gears, E8-L.2 and E8-L7 power is fed to several
2,400-V motors, to 2,400-V/480-V transformers for power, and to 2,400-V/120-240-V
transformers for lighting. The 480-V power from the transformers is distributed to cubicles in
the electrical gallery where switch gear and distribution circuits for individual pieces of

juipment are located. The lower voltage transformers feed lighting circuits and various small
loads.

I swer failure occurs on either of the normal lines, E-L.2 or E-L7, most loads can be switched
to the other normal line. An auxiliary power line to T Plant is provided in the event that both
normal electrical power supply lines fail. Auxiliary power is furnished by a 2,400-V, three-
phase line, E8-L1 from substation 252-W.

If all power external to T Plant fails, 12-V emereency lamps are available to provide emergency

lighting in various locations thror ~"iout the 221 . Building galleries, stairwells, and canyon, and
in the 271-T Building stairwells.
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MECHANICAL FLOW DIAGRAMS
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