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G.1.0 INTRODUCTION AND GENERAL DESCRIPTION OF THE

WEST VALLEY DEMONSTRATION PROJECT

G.1.1 INTRODUCTION

See Section A.1.1 of Volume I.

G.1.2 GENERAL PLANT DESCRIPTION

-

See Section A.1.2 of Volume I.

G.1.3 GENERAL PROCESS DESCRIPTION

See Section A.1.3 of Volume I.

G.1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS

See Section A.1.4 of Volume I.

G.1.5 STRUCTURE OF THIS SAFETY ANALYSIS REPORT

See Section A.1.5 of Volume I.
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G.2.0 SUMMARY SAFETY ANALYSIS

G.2.1 SITE ANALYSIS

G.2.1.1 NATURAL PHENOMENA

See Section A.2.1 of Volume I

G.2.1.2 SITE CHARACTERISTICS AFFECTING THE SAFETY ANALYSIS

The components of the Cement Solidification System (CSS) associated with
processing of radioact!ve wastes will be contained within the 01-14 Building; the
only part of the system outside of the 01-14 Building is the cement silo, and it
contains dry cement. The accidents analyzed therefore occur within the 01-14
Building, and the resulting radioactivity is released through a stack on top of
the 01-14 Building (airborne), or through the existing Low-Level Waste Treatment
Facility (LLWTF).

The 01-14 Building is situated adjacent to the main plant at an elevation well
above potential flooding. Cther natural phenomena (earthquakes, tornadoes, high
winds and snow loading) and site characteristics were determined not to affect the
conclusions presented herein. The dose to the maximally exposed off-site
individual in the complete absence of engineered barriers, will be only a small
fraction of the DOE limits.

G.2.1.3 EFFECT OF NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES ;

See Section G.2.1.3 of Volume I.

G.2.2 RADIOLOGICAL IMPACT OF NORMAL OPERATIONS

Both on-site and off-site dose assessments were performed in order to determine
the radiological impact of normal operations (Section G.8.0). The dose to on-site
personnel is due to work in areas of elevated radiation levels (gamma levels)
relative to background. The annual collective occupational dose was estimated to

be 10 person-rem (Section G.8.4).

CAF1107:ENG-308 2




RADIOLOGICAL IMPACT FROM ABNORMAL OPERATIONS

G.2.4 ACCIDENTS




is associated with a spill of uranyl nitrate solution); 2.8E-06 mrem for the
neutralization of uranyl nitrate solution accident; 40 mrem for failure of the
HEPA filters; and 22 mrem for the HEPA filter fire accident.

G.2.5 CONCLUSIONS

This safety analysis report was prepared to meet the requirements of DOE/ID
Order 5481,1, "Safety Analysis and Review System for DOE/ID Managed
Activities" and WUNS Policy and Procedure WV-906, "Safety Review Program".
The analysis indicates that the Facility as designed can be operated safely.
The Facility has been designed to reduce hazards to minimum levels by reducing
the amount of waste in the process at any one time commensurate with process
reguirements and by conducting operations remotely within a sealed, shielded
cell. The analyses contained herein show no doses of consequence to either
on-site or off-site individuals. Conservative assumptions lead to an
estimated normal worker collective dose of 10 person-rem/yr, in keeping with
the philosophy of ALARA. Calculated doses to the maximally exposed off-site
individual were determined for both normal and accident conditions. In both
cases, the doses are well within the requirements of DOE Order 5480.1A.

CAF1107:ENG-308 4



G.3.0 SITE CHARACTERISTICS

G.3.1 GEOGRAPHY AND DEMOGRAPHY OF WEST VALLEY DEMONSTRATION PROJECT ENVIRONS

See Section A.3.1 of Volume I.

G.3.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES

See Section A.3.2 of Volume I

G.3.3 METEOROLOGY

-

See Section A,.3.3 of Volume

G.3.% SURFACE HYDROLOGY

See Section A.3.4 of Volume I

G.3.5. SUBSURFACE HYDROLOGY

See Section A.3.5. of Volume I

G.3.6. GEOLOGY AND SEISMOLOGY

See Section G.3.6. of Volume I

G.3.7. SITE ECOLOGY

See Section G.3.7. of Volume I

G.3.8. SUMMARY OF CONDITIONS AFFECTING FACILITY CONSTRUCTION
AND OPERATING REQUIREMENTS

See Section A.3.8. of Volume I
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G.4.0. PRINCIPAL DESIGN CRITERIA

G.4.1. PURPGSE OF THE CEMENT SOLIDIFICATION SYSTEM (CSS) FACILITY

The purpose of the CSS is to solidify liquid and wet solid low-level and
transuranic (TRU) radioactive wastes generated from WVDP activities, The WVDP
activities expected to generate the bulk of the waste streams to be processed
by the CSS include supernatant processing, High-Level Waste (HLW),
Vitrification, Decontamination and Decommissioning. These activities result
in a variety of liquid and wet solid wast2s including decontaminated
supernatant, secondary waste streams from HLW vitrification, spent solutions
from decontamination operations, and spent resin slurries, Solidified wastes
produced by operation of the CSS will meet all of the waste formm criteria of
US DOE Order 5820.2 and the intent of the 10 CFR Part 61 Sections 61.55 and
61.56 for low-level wastes.

G.4.1.1. CSS FUNCTIONS
The CSS performs the following functions:

O Waste Encapsulation - mixing low-level or TRU radiocactive waste with
cement (and chemical additives when necessary); packaging the resulting

mixture in 269-L square drums or 208-L round drums.

o] Cement Storage and Transfer - bulk storage of dry cement powder and
transfer of batch quantities to solidify the waste; and

0 Materials Handing - remote handling of empty and filled drums with
temporary storage in the O1-14 Building; loading filled drums onto
vehicles for transport to the RTS Drum Cell.

G.4.1.2. FEEDS TO THE CSS

Three feeds will be input to the CSS: Portland Type I cement, chemical
additives (when necessary), and liquid and wet solid waste streams, During

batch operations, cement will be fed from a dry cement storage silo to the
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gravimetric feeder at the rate of approximately 4,500 kg/hr. Chemical

additives make up the second feed. These will be mixed with the waste streams ‘
to increase or decrease the mixture setting time and their feed rate will

therefore vary. The waste streams to be solidified constitute the third

feed. A description of the waste streams is given in Figure G.4.1,.-1,

G.4.1.3. CSS PRODUCTS AND BYPRODUCTS

The principal product of the CSS will be 269-L sgquare and 208-L round drums of
solidified low-level and TRU wastes. Byproducts produced will be

radiocactively contaminated'mixer flush solutions, spent HEPA filters, roughing
filters, and swipes. These wastes will either be processed back through the

CSS to produce a stable waste form of will be handled per existing WVDP

procedures. In the short term, mixer flush solutions will be processed in the
existing Low-Level Waste Treatment Facility (LLWTF) prior to discharge from ’
the site. Once the new Liquid Waste Treatment System (LWTS) becomes

operational, mixer flush solutions will be routed back through the LWTS. l

G.4.2. STRUCTURAL AND MECHANICAL SAFETY CRITERIA FOR THE CSS ‘

The CSS will be installed in the existing 01-14 Building. The only new
construction for the CSS is the cement silo, the steel buildinz immediately
south of the 01-14 Building which will house the empty drum storage area, the
control room, an airlock and a concrete truck pad at the west end of the
01=-14 Building.

The cement silo and support structure is designed for a site wind of 160 km/hr
at 9.1 m above grade in accordance with ANSI AS58.1 Exposure C distributed on
the full projected area of the tank. No increase in the allowable stresses
has been allowed in the tank design for normal wind loading. Since the tank
is outdoors, no allowance has been made for the wind shielding effects of
octher buildings.

The steel building to the south of the 01-14 Building and the airlock and
truck pad to the west have been constructed in compliance with the New York
State Building Code and applicable ACI standards. .
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G.4.3. SAFETY PROTECTION SYSTEMS

G.4.3.1. GENERAL

The CSS has been designed in a manner to allow for its safe operation.
Control of radioactivity is the primary safety concern., Specific safety
protection systems are described in the following subsections.

G.4.3.2. PROTECTION BY MULTIPLE CONFINEMENT BARRIERS AND SYSTEMS

The solidification of radiocactive wastes will take place in a shielded cell
within the 01-14 Building. The cell atmosphere will be maintained under a
slight negative pressure relative to surrounding areas by the 01-14 Building
Heating and Ventilation (HV) System to ensure that air leakage will be into
rather than out of the cell. The exhaust blower that maintains this negative
pressure is backed up with a diesel-powered blower that automatically takes
over if the primary blower fails, These multiple barriers will provide for
positive control of radioactivity.

G.4.3.3. PROTECTION BY EQUIPMENT AND INSTRUMENTATION SELECTION

All equipment and instrumentation will be selected and purchased in compliance
with WUNS's Quality Assurance program which is described in Section A.12.0. of
Volume I. The quality levels of the individual components for the CSS are
given in Section G.,12.2.1.

G.4.3.4, NUCLEAR CRITICALITY SAFETY

Because a nuclear criticality associated with the operation of the CSS is not
considered to be a credible event (see Section G.9.2.2.), design criteria
associated with preventing a nuclear criticality are not appropriate.

However, all batches of liquid wastes will be sampled and analyzed for fissile

material concentration prior to processing in the CSS (see Section G.11.4,3.).
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C.4.3.5. RADIOLOGICAL PROTECTION

Radiological protection systems consist of those systems that ensure the
confinement of radicactivity and reduction of general exposure rates. The
three major radiological protection systems are the shield walls, the CSS
Vessel Off-Cas System, and the 01-14 Building HV System. These systems have
been designed to provide positive contaimment of radioactivity.

G.4.3.6. FIRE AND EXPLOSION FOTENTIAL

The CSS has fire detection equipment, alarm systems, and suppression equipment
commensurate with the fire hazards in the 01-14 Building. The following fire
protection equipment will be installed as a minimum:

o An engineered Halon fire supression system in the CSS Control Panels;

© A fire alarm system that alarms in both the CSS Control Room and guard
house; and

o Portable fire extinguishers and fire hoség at various locations
throughout the 01-14 Building.

The CSS will not process any substances which have an explosion potential.
G.4.3.7. RADIOACTIVE WASTE HANDLING AND STORAGE

Filled Grums will be stored on conveyors in the filled Drum Storage Area which
is lorated immediately to the west of the process room. This storage area is
separated from the process room by an air lock. Means will be provided to
allow for remote determination of drum locations within the storage area. The
filled drums will be loaded onto a transport truck with line roller conveyors
for transport to the Drum Storage Area.

Filled drums with a contact exposure rate exceeding 100 mR/hr will be remotely
handled.
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G.8.3.8. INDUSTRIAL AND CHEMICAL SAFETY

The administrative controls for industrial and chemical safety to be
implemented are presented in the WVNS Industrial Hygiene and Safety Manual,
WVDP~-011., Effects of a potential chemical accident (the vigorous reaction of
a caustic with an acidic waste solution such as uranyl nitrate) is discussed
in Section G.9.2.

G.4.4, CLASSIFICATION OF STRUCTURES, COMPONENTS AND SYSTEMS

Table G.4.4-1 presents safety classifications for the structures, systems and
components associated with the CSS. The criteria and procedures used to
determine class design are presented in Section A.4.4, of Volume I.

Since the dose to the maximally exposed off-site individual as a result of
accidents does not exceed 500 mrem (see Section G.9.2.), none of the struc-
tures, systems of components require a safety class of A or B. Because the
CSS will produce drums of solidified waste that have contact exposure rates in
excess of 1 R/hr, any item whose failure could result in workers coming in
close contact with either the radicactive waste streams or solidified drums of
waste will require a safety classification of C. Components in the vessel
off-gas and 01-14 Building HV Systems are safety classified C to ensure

conf inement of radioactivity, and radiation monitors are safety classified C
because their failure could result in undetected exposures. All other items
are classified as N,

G.4.5. DESIGN CONSIDERATIONS FOR DECONTAMINATION AND DECOMMISSIONING

The CSS Facility has been designed in a manner to facilitate eventual
decontamination and decommissioning. Specific design details include the

following:

0 The CSS Process Room floor slopes to a sump to allow for use of liquid

decontamination solutions on the cell walls and exterior of vessels;
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TABLE G.4.4-1 (1 &F 3)

SAFETY CLASSIFICATION OF IMPORTANT STRUCTURES, SYSTEMS
AND COMPONENTS ASSOCIATED WITH THE CEMENT SOLIDIFICATION SYSTEM

‘ COMPUNENT OR SYSTEM SAFETY CLASS

STRUCTURES
01=-14 Building (Modified)
Shicld Walls
Shield Doors and Partitions
Shielded Viewing Window
Maintenance Acc¢ess Doors
Air Lock Doors
Stainless Steel Liner
Sumps ai.d Associated Drainage Lines
Floor Drains and Associated Drainage Lines
Pipe Supports
Conduit Supporis
HVAC Supports

ZREBEIZZEBZZ20000

WASTE PROCESSING
Cement/Additives Preparation and Delivery
Cera,t Fill Station
C.*ant Silo
Cemenit Tra-#5g ¥ Machine
Additive Tanks (2)
Cement 3in
Cemer.c/Additives Transport Lines
Cement/Additives Transport Pumps
. “ement/Additives Transport Valves
Loss-in-Weight Feeder

Z2_ IR Z

~iquid Radiocactive Waste Preparation and Delivery
Waste Dispensing Vessel
Waste Transport Lines (Note 1)
Waste Transport Pumps (Note 1)
Waste Transport Valves (Note 1)

zzz=

Mixer Flush System
Flushwater Decant Pumps
Sump Pumps

= =

Cement. Solidification
High-Shear Mixers (2)
Cement Transport Lines N

- 4

Note 1: This classification applies t. Py waste transport lines, pumps,
and valves within 01-14 Buila'¢
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TABLE G.4.4-1 (2 OF 3)

SAFETY CLASSIFICATION OF IMPORTANT STRUCTURES, SYSTEMS ‘
AND COMPONENTS ASSOCIATED WITH THE CEMENT SOLIDIFICATION SYSTEM

COMPONENT OR SYSTEM SAFETY CLASS

Cement Solidificatio~ (Continued)
Fill] Nozzle
Drums
Lid Crimper N

z =

LOADOUT HANDLING EQUIPMENT
Air Lock Door Engaging System
Drum Feed Conveyors
Manipulator
Transfer Drawer
In-Cell Crane
Drum Lift Table
Drum Overpack Conveyor

=z =

ZEX=x=

Smear Station
Automated Swipe/Label Robot
Swipe Tool(s)

Qverpack Station

Drum Transporter )
Shielded Cask ( ‘
Truck N

ZxxE

(]

MONITORING SYSTEMS, CONTROLS AND INSTRUMENTATION
Area Radiation Monitors
Airborne Particulate Monitors
Ventilation Monitoring System and Alarms
Liquid Radiocactive Waste Sampling System
In-Cell TV Camera

22000
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TABLE G.4.4-1 (3 OF 3)

SAFETY CLASSIFICATION OF IMPORTANT STRUCTURES, SYSTEMS
AND COMPONENTS ASSOCIATED WITH THE CEMENT SOLIDIFICATION SYSTEM

COMPONENT OR SYSTEM SAFETY CLASS
MONITORING SYSTEMS, CONTROLS AND INSTRUMENTATION (continued)
In-Cell Radiation Monitors C
Communications Equipment N
Electronic Instruments and Controls c
In-Cell Alpha/Beta Swipe Counter N
Pneumatic, Hydraulic Instrumentation and Controls c
UTILITIES AND SUPPORTING SYSTEMS
Electrical Power Systems
01-14 Building Supply c
Panels, Transformers and Motor Control Center c
Conduits c
Engine Drive C
Steam N
Utility Air N
Instrument Air N
Demineralized Water N
Utility Water N
Fire Detection and Protection C
VESSEL OFF-GAS SYSTEM
Dycting c
Blowers *
Exhaust Filtration C
HEATING AND VENTILATION (HV) SYSTEM
01=14 Building HV System
Ducting C
Blowers c
Exhaust Filtration C
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G.5.0 CSS FACILITIES DESIGN

G.5.1 SUMMARY DESCRIPTION OF THE CSS

G.5.1.1 LOCATION AND FACILITY LAYOUT

The CSS is located in the 01-14 Buiiding. Figure C.5.1-1 presents the
location of this building in relation to the rest of the WVDP site. The
radioactive operations of the CSS will be confined Lo three areas of the
building; the Waste Dispensing Cell (WDC), the process room and the filled
Drum Storage and Loadout Area. CSS operations conducted on the second floof
(35.5 m elevation) outside the WDC and operations in the clean Drum Storage

Area will be nonradiocactive.
G.5.1.2 PRINCIPAL FEATURES OF THE CSS

The site boundary, exclusion area, restricted area and site utility supplies
are presented in Section B.5.1.2 (Volume II). CSS urility supplies,
electrical , compressed air, and water will be directed from the main plant
systems (Section G.5.4). The stack for the 01-14 Building HV System will be
located on top of the 01-14 Building. :

G.5.2 THE CSS BUILDING

G.5.2.1 STRUCTURAL SPECIFICATIONS

G.5.2.1.1 Building Modifications

The following major modifications were made to the 01-14 Building to prepare

it for installation of the CSS:

o Pump niches removed;

0 Ground floor slabs removed and replaced with a thicker slab in the Process

Room;
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© A 0.35 m thick concrete shield wall added between the support columns of
the east and south walls of the Process Room;

0 Relocated stairway between the first and second floor;

o A concrete shield wall 0.46 m thick at the base narrowing to 0.36 m added
to the south end of the existing stairwell;

o Added an internal 0.61 m thick shield wall to the Waste Dispensing Cell;

o Standard steel under the second floor reinforced; 0.15 m of concrete

shielding addea tc the floor;

o0 Metal building and steel supports added to the south side of the
01=14 Building for the concrete storage silo; and

o Metal building added to the east side of the 01-14 Building to house t e

Motor Control Center.

o Added an airlock on the north side of the Waste Dispensing Cell for

personnel entry.

0 Added a 0.3 m thick shield wall to the west end of the Drum Storage/Loadout

Area.
0 Added a truck pad outside the west end of the Drum Storage/Loadout Area.

0 Added an airlock on the west end of the Drum Storage/Loadout Area for

personnel entry.

The design basis for these modifications are presented below.
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De~ign Considerations

The following load conditions were considered in modifying the 01-14 Building:

o0 Dead load;

0 Live load;

o Wind velocity of 160 km/hr; wind loads for silo supports per ANSI A58.1
importance factor of 1.0;

0 Snow load of 1.9 KPa; and
0 Seismic loads for shield walls per UBC Zone III, importance factor of 1.5
(horizontal loads only). Seismic loads for silo and equipment supports

have not been considered.

Applicable Codes and Specifications

Reinforced concrete design per American Concrete Institute (ACI) 318-71;
struétural steel design is per American Institute of Steel Construction
(AISC), Eighth Edition; all structural steel welding is per American Welding
Society (AWS) D1.1; maximum allowable soil bearing stress of 240 KPa. Maximum
stresses for load combinations of steel and concrete design are per AISC and
ACI codes respectively.

G.5.2.2 LAYOUT OF THE CSS

The layout of equipment and facilities associated with the CSS is given in
Figures G.5.2-1 through G.5.2-6. Figures G.5.2-1 through G.5.2-4 give the
general arrangements of equipment and facilities on the first through fourth
floors and Figures G.5.2-5 and G.5.2-6 show these facilities by elevation.
The equipment mentioned in this section is more fully described in Section
G.6.0.
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G.5.2.2.1 Radioactive Operations

Radioactive operations will be confined to the Waste Dispensing Cell, the
Process Room, and the filled Drum Storage Area, All three areas are
maintained at a negative pressure in relation to clean process areas by the
01-14 Building Ventilation System described in Section G.5.4.1. Liquid spills
in these areas will be collected in one of three sumps and pumped to a hold
tank buried in the ground north of the building for sampling and subsequent
treatment. In the short term, treatment will be in the existing LLWTF.
Treatment will be transferred to the LWTS once it becomes operational.

The Waste Dispensing Cell contains the Waste Dispensing Vessel, the resin
dewatering pump, and two sump pumps on the 98-ft elevation. The basic
functions of this vessel is to feed radiocactive waste to the cement mixers and

to dewater ion exchange resins.

The Process Room contains the Waste Dispensing Pump, the two High-Shear
Mixers, the Drum Fill Head, the Cament Removal Pump, the Dump Tank Pump, the
Drip Pan/Dump Tank Aasembly‘. the empty Drum Air Lock, the Drum Lid Removal
Crane, the Drum Capper, the Drum Smear Station, the Drum Overpack Station and
the Waste Dispensing Vessel sample valve. This equipment is designed to |
sample the liquid waste streams, mix low-level radiocactive waste with cement,
fill 269-L drums, cap the drums, survey the drums.ror contamination, weight

drums, overpack drums (if necessary), and label drums.

Immediately to the west of the process room is the Drum Shielded Area (DSA)
which i3 used to house the drurs received from the CSS during handling
operations. This is part of the RTS Drum Loadout Facility which alsc consists
of the Drum Loadout Handling and Monitoring Equipment (DLH/ME) and the Drum
Transporter (DT).

The DLH/ME consists of a conveyor, crane, drum handl ing equipment, overpacks,

shields, smear station, overpack station, CCTV system, swipe too!3, associated

instrumentation, controls, ete. used to handle, monitor, and remove the drums.,
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The DT consists of a shield (transporter cask), truck and drive vehicle to
transport the drums from the Drum Shielded Area to the Drum Cell.

G.5.2.2.2 Nonradioactive Operations

Nonradioactive (clean) operations will be conducted on the second floor
(elevation 116.5 ft) and in the clean drum storage area. These areas are
maintained at a higher pressure than the Waste Dispensing Cell or the Process
Room by the 01-14 Building Ventilation System described in Section G.5.4.1.

The second floor contains the gravimetric cement feeder which is used to feed
cement to the waste encapsulation system in the Process Room. Also located on
the second floor is the 01-14 Building HV System inlet air heater (discussed
in Section G.5.4) and all the solenoid valves controlling the air flow to the
process equipment and valves.

The clean Drum Storage Area contains the empty Drum Storage Conveyor, the
empty Drum Entrance Conveyor, the Swipe Station Operating Area ang the
Hydraulic System. This equipment feeds empty drums to the process and
provides a shielded area for an operator loading the empty drum conveyors,

The building housing the clean drum storage area also houses all the control
panels required to operate the CSS, Located above the building on a steel
platform is the Cement Bulk Storage Silo and transfer equipment required to

supply cement to the Gravimetric Feeder.

G.5.3 CSS SUPPORT SYSTEMS

G.5.3.1 DEVELOPMENT OF SUPPORT REQUIREMENT FOR THE CSS

G.5.3.1.1 Building Ventilation

The 01-14 Building HV S,stem (fully described in Section G.5.4.1) is designed
to maintain a constant air flow from clean areas with higher potential for
contamination. The air is filltered through two stages of HEPA filters to

remove contaminants belore it (s released from a stack.

CAF1107:ENG-308 1
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Areas of potential higher contamination are kept at a lower pressure than
¢clean areas to ensure an air flow in the proper direction through ventilation
ducts and controlled leakage through air locks. To prevent backflow into
clean areas ducts are fitted with dampers that automatically close when the
pressure differential between different areas drcps below a set value. A
minimum pressure differential of 1.3 cm w.c. is maintaired between routinely
occupied areas and potentially contaminated cell areas.

The exhaust blower that maintains the negative pressure is backed up with a
diesel-powered blower that automatically takes over if the primary blower

fails.

G.5.3.1.2 Emergency Power

Approximately 28 KVA and 73 kW at 480V, 3-phase, is required for approximately

fifteen minutes to dump and flush the mixers.

The most severe consequence of a power failure would be the possible
solidification of a cement/waste batch in a mixer (see Section G.5.4.2).
Replacing the mixer would cause a period of lost production and exposure to
maintenance personnel doing the work, but neither loss of power nor
replacement of the mixer would result in a breach of contaimment and release

of contamination into the enviromment.

G.5.3.1.3 Monitoring System

The CSS will have a Radiation Monitoring System to measure radiation levels
and airborne contamination in various locations in the 01-14 Building.
Monitors will alarm both locally and in the control room to alert operators of
hazardous conditions.
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G.5.4 DESCRIPTION OF SERVICE AND UTILITY SYSTEM

G.5.8.1 01-1h BUILDING HEATING AND VENTILATION SYSTEM

Redispersed contamination, contamination resulting from maintenance
activities, and contamination present in cells and pump niches, are the
sources of airborne radiocactive materials for the 01-14 Building. The 01-14
Building HV System is designed to prevent airborne contamination in routinely
occupied operating aisles by routing ventilation air from areas of low
contamination potential to areas of higher contamination potential. There are
at least seven air changes per hour in all potenfially contaminated areas of
the building. A minimum differential pressure of 1.3 cm w.c. is maintained
between routinely occupied areas and potentially contaminated cell areas.
Except for air infiltration, inlet air is filtered and, if necessary, heated
for personnel comfort.

Control of contamination within designated areas is accompl ished by
maintaining these areas at a negative pressure relative to clean areas., Air
locks provide for entry into the contaminated areas and assure that the
negative pressures are maintained and ventilation flow continues from the
clean areas to the contaminated areas.

A pressure differential indicator that opens a butterfly valve controls the
ventilation interfaces vetween the clean areas and cells. During nommal
operation air flows through a filter into the cell. If the pressure
differential between the cell and the clean area falls below the set point,
the valve closes to .isolate the cell from the clean operating aisle. Filtered
supply air is introduced into the stairwells, air locks, control room, and
clean Drum Storage Area. Transfer grills between the stairwells and the
operating areas are protected by fire dampers. Sixty-eight m3/m1n of
ventilation air in the coperating aisles is routed directly to a roughing and
HEPA filter in series. The balance of the supply air plus planned
infiltration (s drawn into the process cells, The building ventilation
balance is shown below (in m3/min).
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G.5.4.1.1 Major Components and Operating Characteristics

Air Supply System

The Air Supply System consists of an air inlet damper, preheat coil with
bypass damper, prefilter, reheat coil, blcwer, ductwork, and controls. The
system is designed to maintain a 21°C inside air temperature with a design
outdoor dry bulb (DB) temperature of -29°C. The unit is sized to deliver
238 m3/min of heated and filtered air to the building.

Air is distributed from the supply to the stairwells and operating areas
through galvanized steel ductwork sized and constructed according to standirds
of the American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE).

Ductwork

Except for the supply air ductwork, all metal components that come into
contact with the process ventilation air are constructed of either 304 or 304L
stainless steel. Potentially contaminated ductwork is completely contained
within the process cells.

Filters

The portion of the ventilation air flow which is not drawn into the process
cells (68 m3/m1n) is exhausted through two parallel sets of two filters in
series (the first filter i3 a roughing filter and the second filter is a HEPA
filter). Each filter is contained in individual filter housings located on
the third fioor of the 01-14 Building.

The air flow which has ventilated the process cells (207 m3/m1n) is exhausted
through six parallel sets of two HEPA filters in series. The first stage of
HEPA filters (s located in a glove box constructed of 1.3 cm stainless steel
and provides for both containment of contamination and shielding to reduce
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radiation levels in the filter room. The second stage of filters is located
in individual filter housings. Provisions have been made to DOP test the
filters.

Process Cell Iniet Filters and Dampers

Except for design air infiltration through air locks and 17 m3/min of air
ventilating the CTS/01-14 Building Trench, all air enters the Process Cells
through a filter and 0.2 m butterfly damper assembly. During normal opera-
tions, air flows through the filter and damper into the process room. In the
event that the differential pressure between the Process Room Area and the
Operating Aisle falls below 0.6 cm w.c., the damper will close to seal off the
cell., If a cell of pump niche is opened for maintenance purposes the dampers

will also close and allow more air to flow through the maintenance area.

Exhaust Fans

Two exhaust fans located on the fourth floor provide the system draft., Each
fan is rated for 100 percent flow capacity of the HV system with all of the
filters at the changeout pressure drop.

The main exhaust blower is driven by an electric motor. The second exhaust
blower (s driven by a standby diesel engine and serves as a backup during

maintenance of the primary fan or under emergency conditions.

Both fans are equipped with suction and discharge dampers. The discharge
dampers are used only during maintenance operations on the fans and are
normally locked open; when a fan {s on-line its suction damper (s open. The
fan and dampers are constructed of 304 or 304L stainless steel.

Discharge Ductwork

After the ventilation air has passed through the fan, it is routed to the
stack on top of the Q1-14 Building via a duct.
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G.5.4.1.2 Safety Considerations and Control Interfaces Between Clean and
Contaminat ed Areas

Designated areas are maintained at a lower negative pressure than clean areas
to control contamination within them. Air locks provide for entry into the
contaminated areas, assuring that the negative pressures are maintained and

ventilation flow continues from clean to contaminated areas.

A pressure differential indicator operating a butterfly valve c¢controls
ventilation interfaces between the clean areas and cells. During normal
operation air flows through a filter into the cell. If the pressure
differential between the cell and the clean area falls below the set point,
the valve closes to isolate the cell from the c¢lean operating aisle. The
dampers are designed to fail in the closed position in the event of loss of
electrical power or loss of utility air pressure. The diesel-drive fan will
automatically come on-line should electrical power be lost or the electiic fan
fail.

Air Supply Unit

The air supply system is designed so that on fan sta'rtup, the normally closed
outdoor air damper will open fully. A room thermostat will modulate a
normally open steam valve to maintain space temperature. A low-limit
thermostat mounted in the discharge will override the space thermostat to
maintain a minimum discharge temperature. An outside air thermostat, located
in the outdoor air will modulate a normally open steam valve toward the open
position as air temperature drops from 5.6° to 1.7°C. A discharge sensor
mounted after the preheat coil will modulaté the face and bypass dampers to
maintain a 4,4°C discharge temperature, A freeze stat and a fire atat,
located after the filter will stop the fan and sound an alarm when their set
points are exceeded. On fan shutdown, the electric-pneumatic switch will turn

off the main air supply to the system.
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Exhaust Filters

All air leaving contaminated areas will be flltered by two sets of HEPA
filters in series.

The first state HEPA filters will be enclosed within a glove box to provide
contamination control during changeout. The existing glove box is constructed
of a 1,3 cm steel plate that provides shlielding to reduce radiation levels in
the Changeout Room (not a normally occupied operating area). The second stage
of HEPA filters i{s located in individual filter housings.

The differential pressure {3 measured across each fllter holder in the 01-14
building HV system. Each filter holder also has a local low pressure alarm

which sound a trouble annunciation in the Control Room. A high differential
pressure alarm in the control room records the differential pressure across

each bank of filters,

If a first-stage absolute filter fails, the activity and media will be caught
on the second stage absolute filters, It i{s doubtful that a failure of this
type would release any measurable activity, Falilure of a second-stage filter
would not be expected to result in a signlrlcant release of activity as the
bulk of the entrained activity will be on the first-stage filters.

Fans

Two fans are provided for the Ventilation System. One is driven by an
electric motor, the other by a diesel engine. Each fan is rated at 100 per-
cent system capacity.

Under normal operating conditions, the electric driven fan is on-line. During
malintenance of the electric fan or during any one of the following conditions,
the diesel starting circult will be energlzed and the diesel-drive fan brought
on-line:

0 loss of site power for more than four seconds;

0 loss of suction pressure; and
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0 8slow speed of electrically driven fan as indicated by a zero speed
switch located on the fan shaft.

The exhaust fans are controllable both from a locally mounted panel on the

fourth floor and from the control roaom.

Once the diesel-driven fan has been started, only operator intervention can
restart the electric fan.

Diesel fuel for the emergency diesel is supplied from a local 120-L day
tank., The supply to the day tank is from the site Fuel O0il Storage Tank.

A pressure recorder and controller located in the Control Room controls the
transfer from t e electrically driven fan to the diesel driven fans. when the
controller senses a loss of suction pressure, it closes the normally closed
suction dampers of the electrically driven fan and opens the normally open
suction damper to the diesel driven fan. At the same time it engages the
starting circuit of the diesel fan, This arrangement of normally
open/normally closed suction dampers allows the diesel fan to operate when
there {3 a loss of electric power and utility air. The starting circuitry of
the diesel fan is 12 volts DC supplied by batteries. An emergency power
circuit operates a battery charger that maintains the battery at full charge.

G.5.4.2 ELECTRICAL

The Facility primary, secondary, and emergency power systems are described in
Volume II of the SAR.

The power for the CSS is carriea from the utility room approximately 9.1 m
east of the 01-14 Building to a Motor Control Center (MCC) on the east end of
the 01~-14 Building. From the MCC, the power is distributed to CSS equipment
and control panels through conduits embedded in the Process Room floor or
running along the walls of the various areas. Normal electrical power
requirements for operation of the CSS are 190 to 200 kW.
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The CSS is designed so that all valves and equipment fail in a safe condition
to prevent overfilling of vessels or otherwise spilling radiocactive
solutions. The severest consequence from a power failure would be the
solidification of a cement/waste batch in one or both mixers. The mixer(s) l.
would contain the solidified waste and contamination would not be released

into the Process Room, but a loss of production, equipment, and unplanned
maintenance exposure would result. The system would be shutdown to replace
the mixer(s) in which the cement/waste mixture had solidified. This
maintenance operation is a contact operation and would result in exposure to
the maintenance personnel. The mixers are shielded to minimize such exposure.

The CSS is tied into the emergency power system to provide power to empty the
mixers and bring the CSS to a safe shutdown condition. Approximately 28 KVA
and 73 kW at 480V, 3-phase, would be required for approximately fifteen
minutes to dump and flush the mixers.

G.5.4.3 COMPRESSED AIR

Utility air and instrument air are required in the CSS to operate instruments,
control valves, and several air operated pumps. This air i{s supplied by the
main plant systems which are described in Section B.5.4.3 of Volume II. .

The CSS is designed to fail safe during a loss of air pressure, All valves in
radioactive service fail closed to stop tranasfers of radiocactive waste except
the mixer discharge valves. This allows any waste/cement mix i{n the mixers to
continue to flow to the drum at the f{ll station.

G.5.4.4 STEAM SUPPLY AND DISTRIBUT ION
Steam {3 used in the CSS for heating the 01-14 Building and for heating the
air from the CSS Vessel Off-Cas System prior to discharge through the HV

filters, This steam will be supplied by the plan steam supply System which 13
discussed in Section B,5.4.4 of Volume II.
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to achieve a safety condition automatically should off-normal conditions occur
(e.g., cell dampers close, diesel-drive fan starts). Automatic controls for
the material handling subsystem and the cement storage and transfer subsystem
are provided with manual override capabilities.

The CSS has instrumentation and controls that allow it to be started,
operated, monitored, and shutdown from a remote-control area. The
instrumentation indicates or alarms, or both indicates and alarms abnormal or
undesirable conditions that could adversely affect system releases or
equipment performance.

During emergency conditions, external communications will use the plant
telephone system. There are no CSS process alarms at any locations other than
tre CSS Control Room., The Building HV System alarms sound in the Main Plant
Control Room, and the fire alarms sound in the guard house.

G.5.%.9 FIRE PROTECTION SYSTEM

A fire in the CSS is considered highly unlikely. The Was%e Dispensing Cell
and the Process Room are constructed of concrete and steel, and the materials
processed in the CSS are nonflammable. The only potential fire h'azar'ds are
the electrical wire insulation in the building and the hydraulic oil in the
material handling hydraulic system; neither is a high risk hazard.

The CSS has fire detection equipment, alarm systems, and suppression systems
commensurate with its needs as determined by WUNS Radiation and Safety Group.

Fire fighting procedures for the CSS will be per existing WVDP procedures.
G.5.4.10 MAINTENANCE SYSTEMS

The CSS has been designed as a contact maintenance Facility. All equipment
not absolutely required in radicactive processing areas (such as solenoid

valves on air lines) 13 located in clean areas for maintenance purposes. As
much as practical, valves and pumps are separated from high radiation fields
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by distance and/or shield walls. All equipment and piping is remotely
drainable and flushable to reduce radiation levels prior to manned entry. The
High-Shear Mixers will be shielded to reduce radiation exposure to maintenance

personnel if a mixer full of waste/cement mixture needs to be changed.
G.5.4.11 COLD CHEMICAL SYSTEMS
The CSS Cold Chemical Systems are described in Section G.6.1.1,1 under

Chemical Additive Subsystem, G.6.1.1.3 Cement Transfer and Storage Subsystems,
and G.6.3.1 Cold Chemical Receiving, Handling and Transfer.
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TABLE G.5.8-1

CSS UTILITY REQUIREMENTS

1.72 x 10° Pa Steam
Plant wWater
Demineral i zed Water
Electrical Power
Utility ALr
3.8 m?/min (continuous)

Instrument Air
0.71 m?/min (continuous)

CAF1107:ENG=308

545 kg
132 L/min (intermittent)
1.9 L/min (intermittent)

190 to 200 kW at 480V,
3-phase

1.9 m3/min ({intermittent)

0. 85 m3/m1n (intermittent)
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G.6.0 CSS PROCESS SYSTEMS

G.6.1 PROCESS DESCRIPTION

The Cement Solidification System (CSS) includes all piping, valves,
instruments, controls, tanks, and equipment required to encapsulate waste in
cement, store and transfer cement, and remotely move drums of waste and cement
within the 01-14 Building. The Drum Handling Equipment will also move the
drums to the RTS Drum Loadout Facility within the 01-14 Building, and on to a
vehicle which will transport the drums either to temporary storage or to waste

disposal. The sections that follow describe this system in detail.
G.6.1.1 NARRATIVE DESCRIPTION
The CSS is divided into three primary subsystems:

(1] the Waste Encapsulation Subsystem;

[2] the Material Handling Subsystem; and

(3] the Cement Transfer and Storage Subsystem.

G.6.1.1.1 Waste Encapsulation Subsystem

The Waste Encapsulation Subsystem (WES) features in-line batch, High-Shear
Mixing of radioactive liquid and wet solid waste with cement. The WES is an
ensemble of subsystems designed a;ound the High-Shear Mixing Subsystem. Other
subsystems deal with the manner in which cement and waste liquids are
delivered to the mixer. These include the Waste Storage and Dispensing Sub-
System, the Mixer Flush Subsystem, the Chemical Additive Subsystem, and the

Cement Metering Subsystem.
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Waste Storage and Dispensing Subsystem

Composed of the Waste Dispensing Vessel and the Waste Dispensing Vessel Pump,
the Waste Storage and Dispensing Subsystem is the beginning of the treatment
process., The waste liquid is collected and stored here before being mixed
with cement, If the wastes to be encapsulated are ion exchange resins, the
resins are dewatered at this stage so that the transport water may be returned
to the plant's liquid waste system for treatment or reuse. Recirculation
through the Waste Metering Pump maintains homogeneity of the waste.

This part of the system is an acceptable point from which samples of the waste
can be taken for chemical testing and used to determine if any chemical
additives are needed. Samples will normally be taken upstream of the Waste
Dispensing Vessel; the sampling system at this point in the process would
serve as a backup. The Waste Dispensing Vessel Metering Pump discharges the
waste slurry from this subsystem into the High-Shear Mixers.

Mixer Flush Subsystem

This subsystem provides for easy regular maintenance of the encapsulation
system, primarily the High-Shear Mixer and its vessel. The flushing procedure
described below prevenES cement from hardening within the mixing subsystem.
(If cement solidifies within the mixer, the vessel's small overall dimensions

facilitate removal and disposal.)

Whenever the CSS needs to be shutdown, or at least once a day, the High-Shear
Mixers will be flushed to prevent residue cement/waste mixture from hardening
inside the mixing vessel.

This process {3 controlled by the operator from the Control Panel (discussed
in Section G.6.5.2.2). When flushing is required, 57 kg of utility water is
transferred to each mixer through a spray nozzle with the mixers off. The
amount transferred is controlled by weight., Tne mixers are then started on
high speed, creating a highly turbulent transient wave which provides good
flushing action. (Waste is also added to the mixers with the mixers not

running to reduce residue buildup between flushes). After two or three
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minutes of agitation at high speed, the flush solutions are dumped to a 208-I,

round drum at the fill station. The procedure is repeated with 114 kg of

rinse water, except the waste i3 dumped directly to the underground storage (7D-13)
. tank used to collect CSS liquid wastes. The initial flush removes the residue

from the mixers, translerring it to a drum, and the rinse ensures clean

mi xers.

The Flush Drum at the Fill Station is transferred to the Flush Drum Storage
Station where the residue is allowed to settle out and the drum is dewatered,
to the underground storage tank. This drum is reused until it {s half-full of
residue (~102 litres). The drum is then filled with a water/cement mix and
overpacked in a nigh integrity container for disposal.

Chemical Additive Subsystem

This subsystem can be activated in a variety of circumstances. For example,
when the mixture setting time must be increased or decreased, chemical
additives would be applied while the waste/cement mixture was in the mixing
vessel., In this subsystem, additive lines join waste lines carrying stream
from the Waste Dispensing Vessel Valve., Chemical addition can be performed

. prior to mixing the slurry with cement if neutralization of acids (resulting
in salts) is required. For flexibility, the chemical additives can also be
added directly to the Waste Dispensing Vessel.

The Cement Melering Subsystem

This subsystem uses a gravimetric (loss-in-weight) feeder to dispense metered
amounts of dry cement from the Acrison day bin (the temporary location of the
dry cement) into the mixing subsystem to be mixed with the waste as the
system's solidification medium. A bulk dry cemer.'. storage silo is located
near the CS3S to facilitate the filling of the day bin and minimize free cement
dust inside tne facilit Seetion G.6.1.1.3).
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The High-Shear Mixing Subsystem

Batch control for the High-Shear Mixer is automatic., The operator sets the
panel controls for the type of waste to be drummed and initiates the

process. The process parameters are controlled automatically. The waste feed
and the cement are metered into the mixer, which runs continuously during
operation. The batch is mixed (the time period of high-shear mixing depends
upon the type of waste) and discharged into the container, The process is
repeated until the container is filled. Approximately 85 L of waste/cement
mixture are processed per batch.

G.6.1.1.2 Drum Handl ing and Loadout System

The Drum Handling and Loadout System vides a means of remotely providing
empty drums to the WES, remotely processing drums for disposal after they are
filled with a waste/cement mixture and loading the full drums onto a transport
vehicle., This system is a series of subsystems centered around several
gravity and chain-driven roller conveyors, These subsystems are the empty
drum feed and positioning subsystem, the Full Drum Processing Subsystem and
RTS Loadout Facility,

G.5.1.1.2.1 Empty Drum Feed and Positioning Subsystea

Empty 71-gallon square dmins are manually loaded ontu gravity conveyors (MO1,
MO2) which are permanently installed on the platform of a hydraulic scissors
1ift (MO3). Pneumatic pin stops hold the drum in position. A 16.5 om drum
lid is manually positioned on the empty drums.

The movement of the scissors 1ift and subsequent discharge of the drums is
manually initiated by pendant mounted push buttons and a frame mount release
lever. The drums are discharged onto the upper and lower series of parallel
gravity conveyors (MO4, MOS5, MO6, MO7) as determined by the operator. From
this point on, the subsystem is automatically controlled by a Programmable
Controller,
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Drums on the gravity conveyors are automatically pulled onto a conveyor (MOS8),
mounted on another hydraulically operated scissors 1ift (M10) by a pneumatic
drum grabber, The flow is controlled by means of pneumatic stop pins.

The scissors lift discharges the drums onto a chain-driven rol.er conveyor
(M12) at the 100 ft elevation. By means of photoelectric sens. s, the drums
are indexed towards the Shield Door Air Lock.

The Shield Door Air Lock is composed of two carbon steel (18 cm thick) plates,
one on the hot side and the other on the cold side. The shield doors are
hydraul ically actuated and interlocked such that only one may be opened at a
time.

Inside the air lock is a short chain-driven roller conveyor (M13) with a
photoelectric sersor for sensing that a drum is present. The empty 71-gallon
drum with 1id is indexed through the air lock and onto the drum staging
conveyor (M14) in the Process Room, and from there to the Fill Station

Conveyor (M15). :

The Fill Station Conveyor (M15) receives the empty drum and provides an
indication in the Control Room to show that the drum is properly positioned,
Once the drum is positioned and the 1id removed, the conveyor holds the drum
in place for filling. After a signal from the HSCSS control system that the
drum is filled, the fill nozzle removed and the cap put in place, the conveyor
then transfers the drum to the crimp station (M16).

The Fill Station is also capable of receiving and returning round 55-gallon
drums from the Flush Drum Station (M154).

The Flush Drum Station Conveyor accepts a flush drum of standard 55-gallon
Size and shuttles that drum back and forth from M15. An indication in the
control room is provided to show that the flush drum is properly positioned.
Once the drum is positioned, the conveyor holds the flush drum in place for

nozzle placement.
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The Contact Dose/Crimping Station conveyor accepts a filled drum from M15 or
conveys it to the Smear/Overpack Station (M20). When the drum reaches the M16
Station it stops and indication is provided in the Control Room that the drum
is in place. The conveyor holds that drum in position for lid crimping and
radiation measurement. After the 1id is crimped the conveyor then conveys
that drum to M20 (Drum Smear/QOverpack Station).

The Drum Smear/Overpack Station (M20/20A) accepts capped drums from M16 and
conveys it to the Airlock Station. The Airlock Station Conveyor (M25/25A)
accepts drums or overpacks from M20/20A, and conveys them to the Shuttle
Conveyor through an airlock. The Shuttle Station Conveyor (MUO) accepts a
drum or drum overpack from the Airlock Conveyors (M25 and M25A) and conveys
th ~um/overpack to the ftaging Conveyor (M41) to alternating sides. The
st table also accepts an empty overpack from the remote crane and conveys
that um into the airlock to conveyor M25A. The Staging Conveyor (M41)
accepts a drum or overpack, one at a time and places them into a two-by-two
four drum array, then delivers them to the Lift Table (M45). Indication is
provided in the Control Room_tor each drum location. |

The Lift Table Conveyor accepts four drums at one time from MY41 (Staging
Conveyor) and places them in a proper array to load the Truck Conveyor
(M100). The Lift Table Conveyor accepts the rl.r'sr. four drums, places them at
the west end of the conveyor, then accepts four more and places them on the
east end of the conveyor. Mechanical stops assure that a proper array is
delivered to the Drum Cask. Indication is provided in the Control Room that
all drums are properly placed. After lifting, the conveyor dispenses drums
onto the Truck Conveyor.
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The Transport Vehicle Conveyor (M10) is capable of handling twelve (12) loaded
drums and is mounted on a 4.3-metre long stake truck bed. To prevent the
drums from falling off the truck, a two (2) foot high rail is installed around
the conveyor. The truck is loaded from the Lift Table. The first load is
eight (8) drums and then four (4) drums are added. Stops and limits are
provided to allow this loading to be compatible with the Lift Table

Conveyor. The truck conveyor is powered electrically with a 480V, 3-phase
plug located in the area of the loading dock. This conveyor also has reverse

drive for unloading.

G.6.1.1.3 Cement Transfer and Storage Subsystem

The Cement Storage and Transfer System provides bulk storage capacity of 70 m3
for dry cement and transfers this cement to the Cement Metering Subsystem.

Dry cement is delivered from off-site by truck and transferred pneumatically
to the Bulk Storage Silo. The transfer air exits the silo through a dust
filter on the top of the silo. A blower is used to pneumatically transfer
cement to the O.u2-m3 Acrison day bin in the Cement Metering Subsystem on
demand. The transport air is vented back to the Bulk Storage Silo where it
vents through the dust filter,

G.6.1.2 FLOW SHEETS

The P/IDs applicable to the CSS are shown in Figure G.6.1-1 (Sheets 1 through
1 3 38

G.6.1.3 IDENTIFICATION OF ITEMS FOR SAFETY ANALYSIS CONCERN
Operation of the SS involves the transfer cf liquid and wet solid radiocactive
wastes to the Process Room, solidification of the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>