
7. SURFACE DESIGN DESCRIPION 

7.1 OVERVIEW 

Section 7.1 identifies the operational areas at the repository surface, identifies the general design 
inputs (i.e., design requirements, design assumptions and interfae criteria), and describes the 
organization of Section 7.  

7.1.1 Operations Areas 

This section describes the selected Advanced Conceptual Design (ACD) concept for all above 
ground facilities at the repository. The repository surface facilities are located in four discrete 
operational areas as described below and as shown on the overall repository surface site map in 
Figure 7.1.1-1. This figure also shows the relationship of these areas to the emplacement (North) 
and development (South) portals, subsurface ramps and emplacement areas, and emplacement and 
development shafts.  

A. North Portnd Operations Area- This is the largest and most complex surface facility area, 
covering about 80 acres and including 19 (17 new and 2 existing Exploratory Studies 
Facility [ESFJ) structures. This area is located adjacent to the North Portal, where the 
waste is brought underground for emplacement. The operations area includes a 
Radiologically Controlled Area (RCA) and a balance of plant (BOP) area. The RCA is 
where the spent nuclear fuel (SNF) and defense high-level waste (DHLW) materials are 
received from off-site transportation and placed in disposal containers. The balance of 
plant area includes structures and systems that will support repository operations in all 
areas (e.g., general administration, medical center, training center, shops, motor pool, 
central warehouse and centralized utilities). This area will normally be staffed with about 
550 employees (full-time equivalents).  

B. South Portal Development Operations Area - This is the second largest surface facility 
area, covering about 12 acres and including eight structures. This area is located adjacent 
to the South Portal to support the excavation of the underground and the operation of the 
development ventilation intake fans. The area functions independently and includes the 
basic facilities needed for personnel support, maintenance, warehousing, material staging, 
security, and transportation. This area will normally be staffed with about 50 employees 
(full-time equivalents) during the development/emplacement phase and will be unmanned 
after underground excavation is complete. Most personnel and construction materials will 
move directly from off site to this area.  

C. Emplacement Shaft Surface Operations Area - This 3 to 4 acre site includes two structures 
and Is located at the opening of the north shaft. The main facility is provided to house the 
emplacement ventilation exhaust fans and to support the maintenance of these fans. This 
area is normally unmanned. Personnel and materials are dispatched as needed from the 
North Portal Operations Area to conduct inspections and maintenance.  
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Figure 7.1.1-1. Repository Surface Site Overview 
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D. Development Shaft Surface Operations Area - This small half-acre site includes one 
structure and is located at the opening to the south shaft. The facility is provided to house 
the head frame and shaft conveyance needed for underground emergency personnel egress 
and inspection access. The area also includes the exhaust for the underground ventilation 
system and electrical equipment. This area is normally unmanned. Personnel and 
materials are dispatched as needed from other areas to conduct inspections and 
maintenance.  

7.1.2 Design puts 

This section provides the input on which design analysis decisions are based. These are the general 
inputs applicable to two or more surface operations and include design requirements, design 
assumptions, and design data from other groups. Additional design inputs that are specific to 
individual facilities are provided in the Design Input sections describing those facilities.  

Refer to Section 4 for a brief description of the systems engineering approach to developing and 
evolving design inputs for the repository, and a discussion of the significant requirements and 
assumptions that form the basis for the design concept selected for this Mined Geologic Disposal 
System Advanced Conceptual Design Report (MGDS ACD Report).  

Refer to Section 6 for descriptions of the physical site characteristics that are design inputs to the 
repository ACD surface design including surface hydrology, meteorology, and a discussion of the 
facilities that are expected to be existing when repository construction begins.  

7.1.2.1 Design Requirements 

This section summarizes the design requirements from the Repository Design Requirements 
Document (RDRD) (YMP 1994a) that are expected to impact the design of repository surface 
facilities. The RDRD (YMP 1994a) includes regulatory requirements from higher level requirements 
documents as identified in Section 3. Also included are design criteria that were derived and 
compiled from the higher regulatory requirements, codes, and standards, based on studies; analyses; 
and agreements.  

Design requirements are categorized as either functional requirements or regulatory requirements.  
Functional requirements are those defining a desired function, operation, system, or facility.  
Regulatory requirements are those defining bounding limits or constraints on the potential solutions 
to the functional requirements.  

7.1.2.1.1 Functional Requirements 

Repository functions were defined in the RDRD (YMP 1994a), Table 7-1 and expanded in the 
Controlled Design Assumptions Document (CDA Document) (CRWMS M&O 1995a). Using the 
Systems Architecture numbering structure, the repository surface functions are listed below: 

1.A.3 Operate MGDS 
1.4.3.1 Support MGDS Operations
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Support MGDS Operations includes operational, logistical, and administrative services 
required to support surface and subsurface waste handling operations; support of retrieval 
operations if required; and support of underground emplacement drift development operations.  
Principal services include: 

1.4.3.1.1 Provide Utilities & Services 
1.4.3.1.2 Provide Protective Services 
1.4.3.1.3 Administer General Support Services 
1.4.3.1.4 Handle Site Generated Waste 
1.4.3.1.5 Maintain Operating Facilities 
1.4.3.1.6 Administer Quality Assurance 

1.4.3.2 Handle Waste 

This function encompasses the handling of waste, transporters, casks, waste packages, and 
temporary storage. Principal subfunctions include: 

1.4.3.2.1 Receive & Inspect Loaded Transportation Cask 
1.4.3.2.2 Unload Waste from Transportation Cask 
1.4.3.2.3 Receive & Prepare New Disposal Container 
1.4.3.2.4 Assemble Waste Package 
1.4.3.2.5 Prepare Waste Package for Underground Transport 
1.4.3.2.6 Emplace Waste Package (This is a Subsurface Function only) 
1.4.3.2.7 Retrieve Waste Package 
1.4.3.2.8 Perform Post-Retrieval Waste Processing (This is an optional function which 

could be needed at a future date) 
1.4.3.2.9 Prepare Unloaded Transportation Cask for Shipment/Transfer 

7.1.2.1.2 Regulatory Requirements 

The codes, regulations, standards, and guides applicable to the design of repository surface 
operations are defined in the RDRD (YMP 1994a). The key performance requirements are 
summarized in Section 3.2.3.  

The general design criteria for surface operations is based on DOE Order 6430. 1A, General Design 
Criteria, per RDRD (YMP 1994a) requirement 3.3.1.B. Since a project design criteria manual has 
not yet been established, this 1989 DOE Order with the accompanying enhancements defined in the 
RDRD (YMP 1994a) is considered the basic preliminary design criteria for surface repository design.  

The following subjects are covered in Divisions 1 through 16 of DOE Order 6430.1A.

BOOOOOOOO-01717-5705-00027 REV 00 Vol. II 7-4 March 1996

- ininw



Division 1 General Requirements - Unless otherwise enhanced, interpreted, or deleted by the following additional requirements, Division 1 of DOE Order 6430.IA shall apply, as is appropriate, 
to the scope of the design concept. See RDRD (YMP 1994a) Sections 3.2 through 3.7 for the 
following: 

A. Additional Repository Petformance Requirements- Topics covered include: Radiological 
Control Performance Objectives; Emplacement Performance Objectives; Mitigation of 
Potentially Adverse Conditions; Closure Performance Objectives; Retrievability 
Performance Objectives; Emergency Response Performance Requirements; Environmental 
Impact Performance Objective; Classification of Permanent Items 

B. A dditionalA rchitectural Design Requirements - Topics covered include: Federal Aviation 
Administration Height Restrictions; Flexibility, Expansion, and Integration; Fire Protection 
Design Requirements; Energy Conservation; Repository Closure Requirements 

C. Additional Structural Design Requirements - Topics covered include: Vibration Control; 
Loads; Structural Systems 

D. Additional Environmental Protection Design Requirements - Topics covered include: 
Environmental Monitoring; Air Pollution Control; Water Pollution Control; Drinking 
Water Protection; Toxic Substances Control; Pesticide Control; Solid Waste Control; 
Noise Control; Work Space Acoustical Noise Control; Endangered Species; Erosion 
Control 

E. Additional Safety Design Requirements- Topics covered include: System Safety Design 
Precedence; Work Place Preventative Safety Measures; Personnel Protective Equipment 
Facilities; Safety Labels and Placards; Equipment Related Hazards Protection; Elevated 
Work Areas 

F. Additional Security and Safeguards Design Requirements - Topics covered include: 
Physical Protection Requirements; Licensed Material Security and Inventory Control 
Requirements; Security Access Control 

G. Additional Design Documentation Requirements - Topics covered include: 
Specifications; Drawings; Maintenance, Operators, and Technical Manuals; Test Plans and 
Procedures; Quality Assurance Documentation; Construction Records; Computer 
Documentation; Records Management 

H. Additional System Quality Factors Design Requirements - Topics covered include: 
Reliability; Maintainability and Inspectability; Overall Utilization; Service Life; 
Availability; Logistics; Human Factors Engineering 

Division 2 Site and Civil Engineering - Unless otherwise enhanced, interpreted, or deleted by the following additional requirements, Division 2 of DOE Order 6430.1A shall apply, as is appropriate 
to the scope of the design concept. See RDRD (YMP 1994a) Sections 3.2 through 3.7 for additional 
Site and Civil Design Requirements. Topics covered include Sanitary Sewerage System
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Requirements, Transportation, Site Surveys, Site Grading, Potable Water System Requirements, and 
Landscaping.  

Division 3 Concrete - No adjustments to the existing criteria in this Division have been identified 
at this time.  

Division 4 Masonry - No adjustments to the existing criteria in this Division have been identified 
at this time.  

Division 5 Metals - No adjustments to the existing criteria in this Division have been identified at 
this time.  

Division 6 Wood and Plastics - No adjustments to the existing criteria in this Division have been 
identified at this time.  

Division 7 Thermal and Moisture Protection - No adjustments to the existing criteria in this Division 
have been identified at this time.  

Division 8 Doors and Windows - No adjustments to the existing criteria in this Division have been 
identified at this time.  

Division 9 Finishes - No adjustments to the existing criteria in this Division have been identified 
at this time.  

Division 10 Specialties - No adjustments to the existing criteria in this Division have been identified 
at this time.  

Division 11 Equipment- No adjustments to the existing criteria in this Division have been identified 
at this time.  

Division 12 Furnishings - No adjustments to the existing criteria in this Division have been 
identified at this time.  

Division 13 Special Facilities - Unless otherwise enhanced, interpreted, or deleted by the following 
additional requirements, Division 13 of DOE Order 6430.1A shall apply, as is appropriate to the 
scope of the design concept.  

A. See RDRD (YMP 1994a) Sections 3.2 through 3.7 for additional Radiological Protection 
Design Requirements. Topics covered include Radiation Exposure Control, Radioactive 
Contamination Control, Criticality Control, Low-level Waste Disposal, and Radiological 
Monitoring.  

B. Section 1300 criteria considered pertinent to surface radiological confinement during 
engineering analysis:
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" Confinement capabilities, including confinement barriers and associated ventilation 
systems, shall maintain a controlled, continuous airflow pattern from the environment 
into the confinement building, and then from noncontaminated areas of the building to 
potentially contaminated areas, and then to normally contaminated areas (DOE Order 
6430.1A, Section 1300-7.2.).  

" The secondary and tertiary barriers may exist in common, such as a single structural 
envelope (e.g., walls, roof slab, floor slab), provided the barrier can withstand the 
effects of man-made events and Design Basis Accidents including design basis 
earthquakes, and does not contain access ways that allow the routine transfer of 
personnel, equipment, or materials directly from the exterior of the facility. Access 
ways into the interior of the single structural envelope are allowed, provided that 
entrance into the access way is gained from another level of confinement (DOE Order 
6430. IA, Section 1300-7.2.).  

"* The degree of Confinement required in a radioactive solid waste facility is both storage 
specific and process-specific, but in either case shall suit the most restrictive case 
anticipated (DOE Order 6430. 1A, Section 1324-6.1).  

Division 14 Conveying Systems - No adjustments to the existing criteria in this Division have been 
identified at this time.  

Division 15 Mechanical - Unless otherwise enhanced, interpreted, or deleted by the following 
additional requirements, Division 15 of DOE Order 6430.1A shall apply, as is appropriate to the 
scope of the design concept. See RDRD (YMP 1994a) Sections 3.2 through 3.7 for additional 
Mechanical Design Requirements. Topics covered include Exhaust Ventilation; Comfort Heating, 
Ventilation, and Air Conditioning; Plumbing Requirements; Fire Protection Requirements; and 
Fossil Fuel Storage Areas.  

Division 16 Electrical - Unless otherwise enhanced, interpreted, or deleted by the following 
additional requirements, Division 16 of DOE Order 6430.1A shall apply, as is appropriate to the 
scope of the design concept. See RDRD (YMP 1994a) Sections 3.2 through 3.7 for additional 
Electrical Design Requirements. Topics covered include Electrical Safety; Illumination; Emergency 
Lighting; Lightning Protection; Communications Systems; Electromagnetic Radiation Protection; 
and Monitoring, Alarms, Recording or Control Systems.  

Other Regulations, Codes, And Standards 

During engineering analysis other laws and regulations were identified, which are expected to impact 
the surface repository design. Compliance with these laws and regulations, which are listed below, 
is expected to be required in future revisions of the RDRD (YMP 1994a).  

A. 10 CFR 435 -Energy Conservation.  

B. ACI 301 - Specification for Structural Concrete for Buildings, American Concrete 
Institute.
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7.1.2.2 Design Assumptions

This section presents the general design assumptions that were made to develop the repository 
surface designs for the ACD, and were necessary to maintain the flexibility in the concepts until 
analysis and decisions are complete. Assumptions are required because the analyses needed to 
establish design requirements or qualified design solutions have not been completed. These 
assumptions are based on engineering judgement with the best available data. When the assumptions 
are substantiated by analysis the criteria will be incorporated in the RDRD (YMP 1994a).  

There are two types of design assumptions: controlled and non-controlled design assumptions 
(CDAs). CDAs are recorded in the CDA Document (CRWMS M&O 1995a) and non-controlled 
design assumptions were derived as necessary for the individual engineering analyses.  

Contrlled Design Assumptions 

The CDA Document (CRWMS M&O 1995a) is discussed in Section 4. CDAs that impact the 
surface repository, in general, are provided in Table 7.1.2-1.  

Table 7.1.2-1. CDAs Affecting Surface Design 

CDA No. Title Assumption Design Impact 

Key 001 Cask Arrival The cask arrival scenario at the MGDS is as Waste handling operations 
Scenario indicated in Table 4.1-1. are sized based on this data.  

Rail shipments total approximately 5000 (spent 
fuel assembly (SFA) canisters = 4400, DHLW = 
600). There is a maximum of three railcars per 
SNF shipment or five railcars per high-level waste 
(HLW) shipment, with one transportation cask per 
railcar.  

Truck shipments total approximately 1000; all 
uncanistered SNF. Table 4.1-1 is consistent with 
MGDS-RD Table 3-3.  

Key 002 Waste Form The waste form scenario at the MGDS is as Waste handling operations 
Arrival Scenario indicated in Table 4.1-2. The table is consistent are sized based on this data.  

with MGDS-RD Table 3-3.  

Key 003 Waste Package The Waste Package emplacement scenario at the Waste emplacement 
Emplacement MGDS for the reference thermal load is as operations are based on this 

Scenario indicated in Table 4.1-3. The table is compatible rate.  
with tables in Key Assumptions 001 and 002 for 
higher thermal loads.  

Total commercial SNF - 63000 Metric Tons of 
Initial Heavy Metal in about 9000 SFA canisters 
and about 200 uncanistered fuel waste packages.  

Table 4.1-3 is consistent with MGDS-RD 
Table 3-3.
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Table 7.1.2-1 CDAs Affecting Surface Design (Continued) 

O)A No. Mnae Assumption Design bmpact 
Key 047 Surface The proposed repository surface facilities will be If the surface facilities are 

Facilities located adjacent to the North Portal. not at the North Portal, then 
Location the assessment objectives 

involving the utilization of 
existing Exploratory Studies 
Facility facilities are not 
relevant.  

RDRD Physical Facilities shall be provided to support active This proposed rewording 
3.2.1.6.D Barriers institutional controls at the repository site, avoids the interpretation in 

including physical barriers to human intrusion, the original wording that 
Facilities to maintain the institutional controls and physical barriers to 
physical barriers shall also be provided, maintenance facilities were 

required.  

RDRD Non-Potable The Repository Segment will connect with the Existing water supply is 
3.2.3.4.B Water existing Nevada Test Site water supply system. from Well J-13. North 

Portal water will be 
supplied from this location.  
Additional wells or 
equipment will be added as 
needed.  

DCS 001 MGDS A future MGDS operational center will be The center, which manages 
Operational required to maintain communications with the the off-site transportation 

Center transportation network, maintain inventories, and network, will be provided 
support security and safeguards requirements. within the Administration 
This center will be located at the repository. Building.  

DCS 003 As Low As The Surface Facilities that house radioactive ALARA analysis will be 
Reasonably materials or in which work is performed on part of radiological 
Achievable radioactive materials will be designed to control operations design.  
(ALARA) occupational exposures to ALARA and less than 

500 millirem per year.  

DCS 005 One Waste WHBs 1 & 2 in the Site Characterization Plan- The current WHB design 
Handling Conceptual Design Report (SCP-CDR') will be includes this consolidation.  

Building (WHB) consolidated into a single structure.  

DCS 006 Cask A Transportation CMF will be required at the Facilities for the CMF 
Maintenance MGDS. functions are included.  

Facility (CMF) 
Requirement 

DCS 007 Waste A WTB will be incorporated into the Geologic Facilities for the WTB 
Treatment Repository Operations Area to treat solid and functions are included.  

Building (WTB) liquid low-level radioactive waste (LLW) in 
preparation for transport to a government-approved 
off-site facility for treatment, storage, and disposal.  

DCS 008 Decontaminated Necessary equipment and space for The decontamination 
Equipment and decontamination will be provided in each building facility cited in the SCP

Space where contamination will be present. CDR will not be included.

'Site Characterization Plan Conceptual Design Report (SNL 1987)
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Table 7.1.2-1 CDAs Affecting Surface Design (Continued)

CDA No. Title Assumption Design Impact 

DCS 010 Hazardous HW will be accumulated and staged, for up to 90 HW generators will have 
Waste (HW) days, at the source of generation. These wastes their own accumtulation and 

Generated will be periodically transported to a Resource staging areas.  
Outside RCA Conservation and Recovery Act - approved off-site 

treatment, storage, and disposal facility. Sub
surface HW will be collected at a surface staging 
area outside the RCA.  

TDS 001 Fault The Surface Facilities fault displacements, fault Siting of facilities important 
Displacement locations and fault attitudes shall be as described in to radiological safety will 

Locations, Section 1.23 of the RIB, Revision 3. consider detailed fault 
Attitudes investigations.  

TDS 002 Topography/ The Topographical Survey Data and Surface Surface facilities will be 
Morphology Morphology shall be as described in Section 1.11 located to reflect impacts of 

of the RIB. the site topography.  

TDS 003 Soil Properties The Soil Properties are described in Sections 1.311, Soil conditions are used to 
1.1313, and 1.1314 of RIB. The soil hydrological design foundations.  
properties, the soil mechanical properties, the soil 
geotechnical properties, and the soil physical 
properties are given.  

TDS 004 Meteorology The Site Meteorology includes data on normal and See TDS 007 and 008.  
atmospheric and climatic.conditions at the site 
based upon historical data. These conditions are 
delineated in Section 1.3 of the RIB 

TDS 007 Winds The prevailing wind summary given in the RIB, The site layout will consider 
(Operating, Section 1.3a will be used as the Operating Basis prevailing wind to locate 
Basis and Wind and Standard Wind for surface facilities facilities.  
Standard) design considerations.  

TDS 008 Floods (Design The Design Basis Flood shall be the 100-year and Siting of surface facilities 
Basis) 500-yr Probable Maximum Floods described in will consider the location of 

Table 3 of Section 1.54a of the RIB, which flood zones, nuclear surface 
identifies the estimated ranges for peak flood facilities will not be located 
characteristics, in the Probable Maximum 

Flood zone.  

GROA = Geologic Operations Repository Area; MGDS-RD = Mined Geologic Disposal System Requirements 
Document; RIB = Reference Information Base 

Non-Controlled Design Assumptions 

The non-controlled design assumptions applicable to surface facilities design are listed below: 

Cask Transportation 

A. Shipments are received and brought into the RCA around the clock, but are unloaded 
during regular working hours.
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B. A rail cask shipment arrives at the repository as a unit train. A unit train may consist of 
%w one to two locomotives, three to five railcars carrying casks, and buffer railcars between 

railcars carrying casks. Railcars carry no more than one cask.  

C. A truck cask shipment includes a single cask.  

D. Rail and truck cask carriers on moved within the RCA with a common site prime mover.  
This diesel powered vehicle has truck tires and retractable rail wheels, such as the prime 
movers used by the railroad industry. The site prime mover has a maximum speed of three 
miles per hour.  

Secondary Waste Management 

A. HW storage areas must be finished with a containment system to contain leaks, spills, and 
accumulated precipitation.  

B. The HW storage containment system must have capacity sufficient to hold 10 percent of 
the total volume of all containers or the volume of the largest container, whichever is 
greater.  

C. Waste types will be segregated and handled separately from the point of generation to 
facilitate on-site or off-site treatment and to minimize the potential for producing mixed 
wastes (MW).  

D. Corrosive vapors, noxious gases and vapors, and flammable or combustible gases are 
treated prior to receipt by the ventilation exhaust system.  

Heating Ventilation andAir Conditioning (HYAC) Design 

A. Outdoor Conditions (based on preliminary site characterization data): 

Temperature 11 0-F dry bulb (Summer)/24-F dry bulb (Winter) 
Elevation 5000 ft above sea level 

To protect against freezing, the HVAC equipment will be selected for operation at -20*F 
dry bulb entering air temperature.  

B. Indoor Conditions - based on American Society of Heating, Refrigerating, and Air 
Conditioning Engineers standards.  

Offices and Change Rooms 72*F dry bulb (Summer/Winter) 
Normally occupied process areas 72*F dry bulb (Summer/Winter) 
Normally unoccupied areas 85-F dry bulb (Summer)/600 F dry bulb (Winter) 

*al Winter humidification Not required
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Structural Design

A. Maximum horizontal ground surface accelerations are as follows per Topical Report: 
Seismic Design Methodology fora Geologic Repository at YuccaMountain (YMP 1995d).  
The WHB, CMF and WTB are designed to performance category 3 criteria, as these 
facilities are required to continue emplacement operations and are required to have nuclear 
confinement systems. Other structures are conservatively designed to performance 
category 2 criteria, as these facilities are not expected to require confinement systems.  

Performance. CategQry Acceleration 

PC-i 0.19g 
PC-2 0.27 g 
PC-3 0.37 g 
PC-4 0.66 g 

B. The design tornado missiles are based on page 3-3 of DOE-STD-1020-94, Natural 
Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities.  
This missile is either a fifteen-pound two-by-four traveling horizontally through the air at 
100 mph; or vertically at 70 mph to a maximum height of 150 feet above the ground; or 
a five-pound, three-inch diameter steel pipe traveling horizontally through the air at 50 
mph; or vertically at 35 mph to a maximum height of 75 feet above ground.  

C. The foundation designs for facilities on the North Portal pad are based on a soil bearing 
pressure of 3,000 pounds per square foot at six feet below grade. The current pad, which 
was constructed from cut and fill over bore holes and trenches, was not analyzed during 
the ACD. Future foundation designs will be refined based on a pad analysis using the 
latest site data.  

D. Specified compressive strength of concrete (f'c) is 4,000 pounds per square inch. Specified 
yield strength of nonprestressed reinforcement (fy) is 60,000 pounds per square inch.  

E. The structural steel materials used in this design shall be specified by American Society 
for Testing and Materials standards.  

F. Maximum steel stress (fs) for metal decks is 20,000 pounds per square inch.  

G. Minimum design live loads are per the Uniform Building Code, Tables 16a and 16b, 
Volume 2, 1994.  

H. For the natural phenomena hazards, only earthquake and tornado generated missile impact 
are considered in this preparatory design. Other events are assumed to be not critical.  

I. Credible fire and explosion design bases are to be determined.
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J. The structural designs do not consider the potential risk from an aircraft crashing into the 
buildings, nor are the buildings designed to withstand an attack from a man-made missile 
(e.g., rocket or artillery shell).  

Site/Facilities 

A. Lag storage for SNF and DHLW is provided to accommodate minor interruptions in waste 
handling operations. Lag storage is not provided to accommodate surface cooling, retrieval, 
or interim storage.  

B. The security system for the North Portal Operations Area requires a single fence around the 
RCA to limit unauthorized access. An RCA security perimeter with dual fences and personnel 
detectors is not required.  

C. Facility designs do not include provisions to comply with currently undefined material control 
and accountability and International Atomic Energy Agency requirements.  

D. When (and if) retrieval is required, a period of mobilization is needed to modify, expand, or 
upgrade the repository surface facilities, as required to conduct the retrieval operations.  

E. Separate structures are used for nuclear surface operations (i.e., WI-B, CMF and WTB).  
Future designs are expected to consider consolidating these operations into an integrated 
facility.  

F. Support structures designed during the SCP-CD (e.g., administration building, central 

warehouse, mock-up building, etc.) are suitable for supporting repository operations.  

7.1.2.3 Interface Criteiia 

Interface requirements impacting the repository design are defined in Section 3.2.3 of the RDRD 
(YMP 1994a). Additional interface criteria were identified during engineering analysis.  

Transportation System Requirements Document (7SRD) 

The transportation system includes user functions of transportation service and maintenance support, 
field operations, and planning and control. This document includes repository interface requirements 
that are expected to be added to the RDRD (YMP 1994a) in future revisions including maintenance 
of transportation cask subsystems, transportation support facilities, operations, and utilities. The 
requirements derived from the TSRD are listed below. The appropriate TSRD sections are shown 
in parenthesis.  

A. The Repository Segment shall provide site improvements, utility services, security 
facilities, cask handling and site-generated radioactive waste systems, site vehicles, and 
administrative and warehouse facilities that are appropriate and compatible for use by 
transportation support facilities (TSRD 3.2.3.2.3.2.1.A).
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B. The Repository Segment shall have computer hardware and software that is compatible 
with that used in the Transportation Segment (TSRD 3.2.3.2.3.2.1.B).  

C. The Repository Segment shall have compatible communications with the Transportation 
Segment, whether located at the Repository Segment or elsewhere, for scheduling casks 
for maintenance, for providing materials to the Repository Segment for incidental 
maintenance, and for managing support services (TSRD 3.2.3.2.3.2.1.C).  

D. The Repository Segment shall be capable of training MGDS personnel in handling, 
inspecting, loading, cleaning, decontaminating, and incidental maintenance of 
transportation cask subsystems provided by field operations (TSRD 3.2.3.2.3.3.1.B).  

E. The Repository Segment shall have compatible equipment for long-term planning, real
time scheduling, and control of deliveries of transportation cask subsystems (TSRD 
3.2.3.2.3.3.1.B3) 

F. The Repository Segment shall be compatible with planning and control motive support 
equipment, in terms of load bearing capability and dimensions, in that area outside of the 
protected area where motive support equipment will be received, detached from 
transporters, and dispatched (TSRD 3.2.3.2.3.4.1.C).  

Cask Input from Transportation Interface 

Transportation interface provides the design criteria for receiving loaded shipping casks, unloading 
the casks, and preparing the empty casks for dispatch from the repository. For the conceptual design 
only the external physical characteristics of casks were requested from the transportation interface.  
The transportation interface has identified the input as to be verified (TBV).  

A. Truck Casks Physical Characteristics - Input on the GA-4 Legal Weight Truck From
Reactor Spent Fuel Shipping Cask Final Design Report (General Atomics 1993a) and 
GA-9 Legal Weight Truck From-Reactor Spent Fuel Shipping Cask Final Design Report 
(General Atomics 1993b) truck shipping casks obtained from the transportation interface 
and applicable to the WHB is shown in Table 7.1.2-2. SFA canisters and DHLW are not 
planned to be shipped to the repository by truck (Design Input Data for Repository Surface 
Designs [CRWMS M&O 1994e]).
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B. Rail Cask Physical Characteristics - The physical characteristics for rail shipping casks of 
only large SFA canisters are in Table 7.1.2-3. The large SFA canister rail shipping cask 
is also assumed for DHLW shipments. Uncanistered SFAs are not planned to be shipped 
to the repository by rail. The data designated with an "*" was provided by a data 
transmittal (CRWMS M&O 1994e). The other data was assumed to be the same as for the 
BR- 100 rail shipping cask per BR-i100100 Ton Rail/Barge Spent Fuel Shipping Cask Final 
Design Package (B&W 1991).  

7.1.3 Overall Surface Design Organization 

The repository surface designs are provided for each of the four operations areas: North Portal 
Operations Area, South Portal Development Operations Area, Emplacement Shaft Surface 
Operations Area, and Development Shaft Surface Operations Area. Each area description includes 
an overview of the layout and operations, a list of facilities, a detailed description of major facilities, 
and a brief description of other structures and systems.  

The repository safety design aspects, including the preliminary Design Basis Events' hazards 
analysis, and discussions of radiological and industrial safety are provided in Section 10.  

Throughout this section design figures such as general arrangements and flow diagrams are 
referenced to enhance the descriptions. These figures have reference numbers such as WTH-SK
103B or WHB-SK-101B and are provided in Appendix D. Referenced figures with numbers in a 
format such as Figure 7-1.1-1 are provided in the body of the report following the reference.
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Table 7.1.2-2. Truck Casks Physical Characteristics for GA-4 and GA-9

BOOOOOOO-01717-5705-00027 REV 00 Vol. 11 7-16

chaaeteristcs Truck Csks 

GA-4 GA-9 

Cask Body 

Capacity, SFAs 4 PWR 9 BWR 

Diameter, inch 42 40 

Length (w/out impact limiters), inch 188 199 

Loaded weight, pounds 50,242 49,666 

Lid weight, pounds 1,510 1,427 

Lid diameter, inch 26 26 

Lid thickness, inch 11 11 

Number of lid closure bolts 12 12 

Lid bolts torque, feet-pounds 235 * 15 235 ± 15 

Impact Limiters 

Diameter, inch 90 90 

Length, inch 45 45 

Weight, pounds 2,000 2,000 

Number of bolts 8 8 

Torque, feet-pounds 230 ± 15 230±t 15 

Cask Yoke 

Weight, pounds 3,000 3,000 

Height 
(centerline of trunnion to center of crane hook), feet 5½ 5½
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Table 7.1.2-3. Rail Cask Physical Characteristics for Large SFA & DHLW Canisters 

Cmanctedstics Rail Cask 
Cask Body 

SFA canisters carried** 1* 

DHLW canisters carried 5* 
Diameter, inch 90* 

Length (w/out impact limiters), inch 210* 
Loaded weight, pounds 210,000 

Lid weight, pounds 6,200 
Lid diameter, inch 75 
Lid thickness, inch 5 

Number of lid closure bolts 32 

Lid bolts torque, feet-pounds 235L15 

Impact Limiters 

Diameter, inch 125 

Length, inch 41 
Weight, pounds 15,300 
Number of bolts 16 
Torque, feet-pounds 230±+15 

Cask Yoke 

Weight, pounds 4,000 

Height 8 
(centerline of trunnion to center of crane hook), feet 

* Data provided by a data transmittal (CRWMS M&O 1994c), other data was assumed to be the same as for the 
BR- 100 rail shipping cask (B&W 1991).  

** A large SFA canister can hold up to 40 BWR or 21 PWR SFAs.
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7.2 NORTH PORTAL OPERATIONS

7.2.1 Anea Overview 

The North Portal Operations Area covers about 80 acres and incudes five primary RCA buildings, 
14 support buildings, and 26 site support systems. Figure 7.2.1-1 presents a conceptual illustration 
of the North Portal Operations Area including major RCA and BOP buildings. This area is located 
adjacent to the North Portal, where the packaged disposal containers are brought underground for 
emplacement. The operations area includes an RCA and a BOP area. The RCA includes all the 
facilities handling radiological materials (e.g., the WHB, CMF, WTB, Carrier Staging Shed (CSS), 
and Transporter Maintenance Building [TMB]). The BOP area consists of support facilities that do 
not involve radiological materials including: general administration, medical center, training center, 
shops, motor pool, central warehouse and centralized utilities.  

The overview of the North Portal Operations Area is presented below in the following order 

• A summary of studies impacting the layout 
* A physical description of the site layout 
* A description of site operations (i.e., personnel and material movement) 
* A list of facilities.  

7.2.1.1 Summary of Studies 

The general layout of the North Portal Operations Area was analyzed in a single design study titled 
Site Facilities Interface Final Report, issued on March 31, 1995 (CRWMS M&O 1995p). Prior to 
this study, the site layout was based on the Site Characterization Plan Conceptual Design Report 
(SNL 1987) (SCP-CDR) which was published in 1987. Since 1987, the surface facility designs have 
continued to develop and a number of changes have occurred that affect the surface facility layout.  
The North Portal site has also changed with the ongoing construction of.ESF surface facilities.  

This study addressed the following site layout characteristics: 

A. Identifying size requirements for the surface facilities at the North Portal.  

B. Arrangement of facilities within the RCA.  

C. Arrangement of the RCA and BOP area on the site.  

D. Location of major roads, rail lines, utility pipeways, and electrical transmission lines within 
the site.  

E. Utilization of existing and planned ESF surface facilities.  

The following approach was used for development and selection of a site layout: 

A. Identify the design inputs that could impact the design.  

B. Identify and rank the key design objectives that have the greatest impact on the site layout.
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C. Develop alternate surface facility site arrangements that reflect the design constraints and 
design objectives.  

D. Assess the performance of each alternative against the design objectives and select the best 
option.  

Three main objectives were selected to evaluate the site layout alternatives: maximize preclosure 
radiological safety, mianmize the environmental impact, and minimiz repository capital construction 
and operating cost. Four alternative site layouts for the North Portal repository surface facilities were 
developed. A decision analysis eliminated one alternative on the basis of the radiological safety 
objective because in this layout the BOP facilities were located downwind from the radiological 
facilities, as was done in the SCP-CDR (SNL 1987). Of the remaining three alternatives, a clearly 
superior site layout could not be selected.  

The North Portal surface layout for this volume of the MGDS ACD Report was based on the results 
of this study. The support facility requirements and interfaces with off-site systems remain 
essentially unchanged. The size and arrangement of the main nuclear facilities have been revised 
to reflect the current AC) approach. The curreat design uses separate structures for the WHB, CMP 
and WTB, while the interface study was based on using a single integrated structure for these 
operations. The ACD layout presented in this report reflects these changes.  

7.2.1.2 Site Layout 

The site plans for the North Portal area are shown in Figures 7.2.1-2 and 7.2.1-3. Figure 7.2.1-2 
provides an overview of the site including the relationship of the RCA and BOP area to the off-site 
utilities, transportation corridors, and natural features such as flood zones and late Quaternary faults.  
This figure shows the following: 

A. The North*Portal area is relatively flat (e.g., about 2 percent slope) and is located in 
Midway Valley between Midway Valley Wash and Exile ill1.  

B. Quaternary faults in the North Portal area do not le under the waste handling facilities.  
Tertiary faults (not shown on the figure) exist in the area but do not present a seismic 
hazard.  

C. The surface facilities are not currently located in the inundation zone -for the probable 
maximum flood. The flood zone is based on CDA TDS 008 for a regional storm. The 
Technical Basis Report for Surface Characteristics, Preclosure Hydrology, and Erosion, 
YMPfBR-0001 (YMP 1995b), which was issued in April 1995, shows a more severe 
probable maximum flood than Indicated by TDS 008, but indicates that the flood would 
not encroach on the waste handling facilities or the North Portal. Future repository designs 
will be updated as required to reflect the latest flood information.  

D. The North Portal is located in the east side of Exile Hill. This portal is currently used for 
underground access to the ESF.  

E. Rail and truck access to the area will be from the east through Midway valley, south of 
Alice HilL
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F. Power is available to the area from the south via a single existing 69 kV power line with 
a thermal rating of 20 MVA.  

G. Raw well water is supplied to the site via existing NTS Well 1-13, which is located about 
3.5 miles south east of the North Portal. J-13 is not shown on Figure 7.2.1-2. The water 
is pumped to a booster pump station a quarter mile south of the portal and then to storage 
tanks at the top of Exile Hill. The water flows by gravity to North Portal Operations Area 
potable and non-potable system users.  

H. Sanitary liquids are sewered from waste generators at the North Portal Operations Area to 
a septic tank and leach field treatment system about one-half mile southeast from the BOP 
area.  

Figure 7.2.1-3 identifies the surface facilities by site reference number (e.g., 211 for the WHB). The 
reference numbers were selected to be consistent with the SCP-CDR (SNL -1987) designations.  
Where new reference numbers were assigned, an "N" prefix was added. The facilities labeled as 
existing are expected to be constructed as part of the ESF program and subsequent analyses will 
demonstrate that the facilities are acceptable for repository use or upgraded as appropriate to 
repository standards.  

The RCA is located adjacent to the North Portal and extends north to enclose Security Station 3 
(220-3C). The RCA includes five discrete nuclear facilities: the WHB (211), CMF (N213), WTB 
(215-1); the TMB (220-4C); and the CSS (215-2). The RCA also includes the parking areas for 
waste transportation trucks and railcars. The RCA is secured by fencing. The distances between the 
WHB, CSS, and Security Station 3 are dictated by the spacing required for the rail line branches or 
"frogs," and the desire to keep the CSS out of the probable maximum flood zone.  

The WHM is located just east of the existing Change House, placing the WUB as close as possible 
to the portal while preserving the Change House. The CMF and WTB were located adjacent to the 
WHB to facilitate the movement of personnel and materials between these related facilities. The 
TMB is located to be accessible to the waste transporter rail lines.  

The BOP area is located to the east of the RCA. This BOP location was selected to promote 
radiological safety by considering the prevailing wind directions. The facilities within the BOP 
house the non-nuclear operations needed to support waste operations and site personnel. The BOP 
facilities layout is the same as in the SCP-CDR (SNL 1987). The Central Shops (220-4A) and the 
Central Warehouse (220-7) are located between the RCA area and the other BOP facilities for 
support of both areas.  

Facilities are provided outside the BOP area and RCA for parking, water supply, electrical 
equipment, sewer systems, access roads and rail lines.  

7.2.1.3 Site Operations Descriptions 

Major material and personnel movements within the North Portal Operations Area are described 
below. Movements within the RCA are illustrated on Figure 7.2.1-4. The numbers in parentheses 
after the facility names are the site map references, which can be identified on Figure 7.2.1-3.

BOOOOOOOO-01717-5705-00027 REV 00 Vol. Mr7-27 March 1996



(M)~al CalCA( 
wasts anfer ecootm-" n 

GeeatigGam 

Nudes ERpA 

Faiilit 7.2.1 NotCotlM etos C prtosFo

)



SNF and DHLW Materials and Cask Handling Operations

A waste or cask shipment is delivered by off-site prime mover (i.e., diesel locomotive or truck 

tractor) through Security Station 3 (220-3C) to one of the parking areas within the RCA (N120-1A 

or N120-1B). The off-site prime mover then exits as it came in. Materials are inspected for 

contraband and sabotage as they pass through the security station. Upon receipt at the parking area, 

the cask and carrier are inspected for radiological surface contamination. A cask carrier is moved 

from the RCA parking areas, using a site prime mover, to the CSS (215-2), where the personnel 

barriers and impact limiters are removed, and the casks are reinspected for radiological 

contamination. The site prime mover then moves the cask carrier into the air lock in the WEB (211), 

where the casks are dried, as needed, with hot air. The cask carrier is then moved into the carrier bay 

in the WHB.  

The cask may or may not have passed the radiological inspection in the CSS and it may contain 

waste for emplacement or it may be empty because it was shipped to the repository for cask 

maintenance (i.e., repair, reconfiguration, or recertification). The cask will be moved by crane to and 

from the carrier as follows: 

A. If the cask passed the radiological inspection and it contains waste, the cask is moved to 
the WHB cask prep area where it is transferred to the other WEB areas to remove the 
waste from the cask. After the DHLW or SNF waste is removed from the cask, the cask 
is inspected for radiological contamination. If the cask is externally contaminated or if it 
requires maintenance, the cask is moved from the WHB cask prep area to the CMF area.  
The decontaminated or maintained cask is then loaded on the cask carrier. If the cask does 
not require CMF operations, it is returned directly to the cask carrier from the WHB cask 
prep area.  

B. If the cask failed the radiological inspection and it contains waste, the cask is moved into 
the CMF (N213) to be decontaminated before it is moved to the W-B cask prep area. The 
cask returns from the WBB cask prep area as described above.  

C. If the cask is empty it is moved into the CMF for decontamination or maintenance. The 
recertified cask is loaded back on the cask carrier.  

The loaded cask carrier is transported to the CSS with a site prime mover to reinstall the impact 

limiters and personnel barrier, then to the RCA parking area. An off-site prime mover moves the 
cask carrier containing an empty cask through Security Station 3 to return the empty cask to an off
site nuclear waste generating facility., 

Within the WIB, DHLW or SNF is removed from a shipping cask, packaged for emplacement, and 
then transferred to the underground via the North Portal. The waste package transporter uses a rail 
system for underground emplacement operations.  

Waste packages will occasionally be removed from the emplacement area for performance 
confirmation evaluations. This is expected to occur once every 10 years. The performance 
confirmation operations take place in the WHB. The waste package transfer to the surface facilities
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will be with the waste transporter. The unloaded waste package transporters will be periodically 
moved to the TMB (220-4C) for maintenance or the adjacent rail sidings for storage.  

Secondary Waste Operations 

Secondary (i.e., site generated) wastes handled at the North Portal Operations Area include LLW, 
low-level mixed wastes (MW), hazardous wastes (I-W), and sanitary wastes. LLW and MW 
materials are only generated within the RCA. MW, which is radiologically contaminated hazardous 
waste, is only expected to be generated in very small quantities by off-normal operations. Liquid 
LLW and sanitary wastes are piped to on-site treatment facilities. All other wastes are moved in 
containers (e.g., drums, boxes and dumpsters).  

Solid LLW, MW, HW, or solid industrial waste materials are accumulated in containers at the point 
of generation and transferred with trucks or forklifts as described below.  

A. Drums of solid LLW are transferred to the WTB (215-1) where the material is treated and 
packaged for disposal. The packaged LLW is then transferred from the RCA through 
Security Station 3 for off-site disposal.  

B. Drums of untreated MW, which are packaged for shipment at the point of generation, are 
transferred to the WTB for accumulation. The drums are then transferred from the RCA 
through Security Station 3 for off-site treatment and disposal.  

C. Drums of untreated I-W, which are packaged for shipment at the point of generation, are 
transferred to one of two accumulation sheds. One shed is located adjacent to the TMB 
(220-4C) for -W generated within the RCA. The other shed, which is located near the 
motor pool (220-4B), accumulates 1-W generated outside the RCA. Hazardous waste is 
shipped off-site for treatment, recycling, and disposal.  

D. Sanitary solid waste is accumulated in dumpsters throughout the site. Garbage trucks 
periodically collect and transfer the garbage to an off-site landfill.  

Liquid LLW from decontamination operations in the WHB and CMF is piped to waste treatment 
equipment in the WTB. Treated liquids are piped to the waste generators for reuse. Non-recyclable 
waste is concentrated, solidified, packaged, and shipped off-site with the other drums of solid LLW.  

Sanitary liquids are routed via sewer lines to the sanitary Waste treatment system.  

Other Material Movements 

General supplies are brought by truck into the BOP area through Security Station 1 (220-3A) and 
stored in the Central Warehouse (220-7). These materials are transferred by truck as needed to other 
repository facilities or to smaller warehouse areas within the nuclear facilities, through Security 
Station 2 (220-3B).
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Equipment and materials that are only used in the RCA (e.g., new disposal containers or replacement 
valves for casks) will be delivered by truck directly to equipment storage areas within the nuclear 
facilities, through Security Station 3.  

Empty disposal containers and emplacement railcars are staged at the Disposal Container (DC) 
Receiving Shed (N214). A specifically configured carrier, hauled by the site prime mover, is used 
to transfer disposal container/emplacement railcar units from the staging area to the WHB.  

Utility Operations 

The North Portal operations require the following centralized utility supply systems: 

"* Potable water and well water 
"* Cooling tower water 
"• Chilled water 
"• Normal and standby electric power 
"* Diesel fuel 
"• Industrial air.  

The utilities are routed to (and from) users throughout the area in above- and below-ground pipes 
and cables.  

Water is provided from underground wells, storage tanks, and booster pumps to the storage tanks 
at the top of Exile Hill. The water then flows by gravity to area users.  

The cooling water is provided by the Cooling Tower (N120-1E). Chilled water and air are provided 
from equipment in the Utility Building (N221-2).  

Electric power comes to the area from an above-ground power line to the electrical 
switchgear/standby generators. Users at the North Portal and emplacement shaft operations areas 
receive 12.5 and 4.2 kV power via underground cable.  

Diesel fuel is delivered by truck to a storage tank near the standby generators (N221-1), and diesel 
fuel and gasoline are delivered by truck to storage tanks near the motor pool (220-4B).  

Personnel Movement 

Site personnel will arrive at the North Portal Operations Area in buses or personal vehicles, which 
will be parked outside the BOP area. Personnel will walk to their work place from the parking area 
through Security Station 1. Personnel working in the RCA will pass through Security Station 2.
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7.2.1.4 Facilities

The North Portal surface facilities are listed in Table 7.2.1-1, which includes a site map reference, 
facility name, and a list of the primary functional areas. These facilities are identified by the site 
reference on Figure 7.2.1-3. Facilities with a site map reference of "Site" are identified on the 
overview site map, Figure 7.2.1-2.  

Detailed descriptions of the WHB, CMF, WTB, CSS, and TMB are provided in Sections 7.2.2 
through 7.2.6 respectively. These structures, which house the primary waste handling operations and 
transporter maintenance, were redesigned during the ACD effort. The design descriptions typically 
include the following: 

A. An introduction including mission, design background, design methodology, and design 
status.  

B. A description of the design inputs including specific requirements assumptions and design 
data that were not included in Sections 3, 4 and 7.1.2.  

C. A summary of significant studies impacting the facility design.  

D. A description of the structure, including key architectural features.  

E. A description of the major systems including functions, system scope, and operations 
description.  

F. A list of the major components.  

G. Operations data including utility consumption, chemical consumption, waste generation, 
and staffing.  

Brief descriptions of the support structures at the North Portal are provided in Section 7.2.7. These' 
structures are primarily as designed in the SCP-CDR (SNL 1987). Descriptions of the site support 
systems are provided in Section 7.2.8.
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Table 7.2.1-1 North Portal Surface Facilities

Sit. Map Ref.I Facility Name Pdmay Fuintional Axeas 

Radlologically Conltmled Anea 

Carrier bay, airlock, cask preparation area, consolidation cell, cask port 
211 WHB room, waste transfer cell, disposal container welding, performance 

confirmation cell, operating gallery, remote maintenance cell and 

disposal container staging 

Preparation/decontamination areas; basket storage pool; cask 
N213 CMF reconfiguration pool; testing, inspection maintenance & repair stations; 

contaminated shops; laydown area, warehouse and storage areas 

Disposal 
N214 Container Staging open for emplacement railcars and empty disposal containers.  

Receiving Shed 

Waste 
Treatment Liquid radioactive waste treatment area, waste solidification area, solid 

215-1 Building radioactive waste treatment area and loading and unloading area, mixed 
215-1waste accumulation 

Carrier Staging Staging/cask inspection area (i.e.,impact limiter removal/installation and 
Shed (CSS) radiological inspection) 

Transporter 

220-4C Maintenance Transporter storage, parts storage, minor maintenance service bays, 
Building wash/decon area, HW staging 

N-221-1 Standby Diesel generators, underground fuel tank Generators 

5008 Change House Locker rooms, showers, restrooms, first aid, safety/fire control, garage 
(existing) (repository use has not been established) 

Switchgear 
5010 Building with Electrical switchgear, integrated data control systems control room, 

Transformer external transformer 

(existing) 
25-16 Substation Electrical transformer, switchgear 

_____________ (existing) ______________________________ 

N120-IA Rail Parking Waste transportation railcar parking (12 railcars) 

N120-IB Truck Parking Waste transportation truck trailer parking (10 trailers)
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Table 7.2.1-1 North Portal Surface Facilities (continued) 

Site Map Ref. Facility Name Pdmmy Functional Areas 

Balance of Plant Area 

N120-1E Cooling Tower Cooling tower cells, pump basin 
220-3A Security Waiting room, badge distribution, communications center, records 

StaiBOP portal) storage, security administration 

220-3B Security Station2 
station Security check station, health physics offices 

portal) 
220-3C Security Storage for contamination inspection equipment, security check station, 

Station 3 (RCA health physics offices, records storage, off-site prime mover 
prutral) communications center.  

220-5A Administration Offices, laboratories, training rooms, off-site transportation control 
Building facilities 

220-5B Food Service Facility Kitchen, lunchroom, serving area, food/supplies storage 

220-5C Training 
Auitoraning Auditorium, audio/visual control room.  
Auditorium 

220-IB Medical Center Examination rooms, X-ray, medical labs, waiting room, ambulance 
garage 

220-2 Fire Station Apparatus room, communications room, equipment storage, firemen's 
quarters, fire truck garage 

220-22 Computer Computer room 
Center 

220-7 Central 
Warehouse Storage space, receiving and shipping dock 

220-4A Central Shops Craft shops (electrical, mechanical, plumbing, welding, automotive, machining), central covered work area (not included in floor area) 

220-4B Motor Pool and 
Facility Service Dispatch office, carwash, fuel storage, light maintenance, parking (heavy 

Station maintenance is off-site) 

220-6 Mockup Building High-bay mockup room, classrooms 

N221-2 Utility Building Water chillers, cooling tower water make-up treatment, plant and 
instrument air compression
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Table 7.2.1-1 North Portal Surface Facilities (continued) 

Site Map ReL. Facdlify Name Pdnmy Fuontoal Areas 

Site Service Ar 

N120-1C General Car parking lots, bus loading areas, bus parking lot 
Parking 

N120-IF Evaporation Lined pond, collection piping 
Pond 

N221-3 Visitors Center Theater, meeting/conference rooms, reception/display area, food service, 
offices, restrooms 

Site Water Supply (not shown) Booster pump station, water storage tanks, waterlines 
(2 locations) 

Site Sanitary Waste Septic tank, leach field, sewer line 
Water Treating 

Site Muck Storage Storage pile for rock removed from the North Portal during the 
(2 locations) underground excavation

14w
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7.2.2 Waste Handling Building

7.2.2.1 Introduction 

7.2.2.1.1 Mssion 

The mission of the WHB is to unload SNF or DHLW from truck or rail shipping casks and package 
the waste for emplacement in welded disposal containers. The primary WHB functions required to 
accomplish this mission are as follows: 

A. Receiving shipping casks, preparing the casks for unloading, unloading the casks, and 

preparing the casks for dispatch from the repository.  

B. Transferring waste forms from the shipping casks to disposal containers.  

C. Sealing, cleaning, and transferring loaded disposal containers to the subsurface equipment 
for emplacement in the MGDS.  

D. Opening selected SFA canisters prior to disposal container packaging, and filling the voids 
with filler material as necessary.  

E. Supporting performance confirmation by periodically evaluating disposal containers 
retrieved from the underground emplacement area, removing samples for laboratory 
analysis, if appropriate, and taking evaluation measurements.  

The primary waste forms to be emplaced in the MGDS and hence handled in the WHB are: 

* Bare SFAs 
* SFAs packaged in disposable SFA canisters 
* Vitrified DHLW packaged in canisters.  

7.2.2.1.2 Background 

1987 Effort 

The first conceptual design of a WHB for a repository at Yucca Mountain was produced in 1987 as 
part of the SCP-CDR (SNL 1987). This effort suggested two WHBs to be commissioned into 
service in two stages: the first design was for a small WHB to be commissioned in time to meet the 
1998 waste receipt schedule imposed by the Nuclear Waste Policy Act. The second design, which 
was for a much larger WHB than the first, was to be commissioned later to complete emplacement 
in twenty-five years. WHB-1 was to be started with the handling and packaging of bare SFAs, but 
two years after the commissioning of WHB-2, WHB-1 was to be relegated to the handling and 
packaging of canisters of DHLW only while WHB-2 was to take over the handling and packaging 
of bare SFAs.
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Programmatic Changes and Impact

Since the 1987 WVB conceptual design effort, programmatic changes have altered the waste receipt 
scenarios and also the waste forms. The changes in the waste receipt scenarios and the waste forms 
has an impact on the design of the WHB. The major changes in the waste scenarios and their impact 
are described below.  

Waste Forms - The waste forms for the 1987 WHBs were conceptualized as bare SFAs and DHLW 
canisters. Today, however, the waste forms are bare SFAs, disposable SFA canisters, and DHLW 
canisters. The difference in waste forms handled between 1987 and today is shown in 
Figure 7.2.2-1. The additional waste form to be handled today, the SFA canister, has an impact on 
the design of the WHB. Each SFA canister contains a number of bare SFAs; for example, the large 
SFA canister carries 21 PWR SFAs or 40 BWR SFAs. Transferring 40 bare SFAs from a shipping 
cask to a disposal container takes a minimum of 40 transfers, transferring 40 SFAs packed in a SFA 
canister takes only one transfer assuming that in both cases there are no transfers to and from an 
intervening lag storage. The difference in transfers between 1987 and today is shown in Figure 
7.2.2-2.  

One transfer takes significantly less time than forty transfers. Other operations supporting the 
transfer also take less time. For example, the 1987 operations inspected every SFA pulled from a 
shipping cask. Figure 7.2.2-2 shows that the 1987 WHBs transferred 215,900 SFAs. Even if the 
optimistic inspection time of five minutes is assumed per SFA, then the 1987 WIBs would have 
inspected SFAs for a total of 750 days-a little over two years-of the emplacement period, assuming, 
for simplicity, that the inspections are carried out twenty-four hours a day. Today, as shown in 
Figure 7.2.2-2, the nuclear fuel waste forms to be handled are 21,616 disposable canisters (SFA and 
DHLW) plus 3,726 bare SFAs. Every SFA canister does not need inspection, but even if it is 
assumed that every SFA canister is inspected along with every bare SFA, and that the inspection time 
is again five minutes per waste form, then the total inspection time today is only 44 days.  

The significance of the difference in operational durations is obvious, and the difference has an 
impact on the size of the WHB: shorter operational durations tend to reduce the size of the WE.  
A transfer cell, for example, can now be smaller. Whereas two cell cranes were once necessary for 
transferring waste forms from shipping casks to disposal containers to keep cask turn around time 
within reason, now only one cell crane suffices without straining the crane's utilization.  

Mode of Transportation - The 1987 WHBs were mainly designed to receive and handle truck 
shipping casks. Today, however, the waste shipping scenario is mostly comprised of rail shipping 
casks. The difference in the modes of transportation between 1987 and today is shown in Figure 
7.2.2-3. The difference in the mode of transportation has an impact on the size and design of the 
WHB. Although the 1987 WHBs were to handle a small quantity of rail shipping casks, the rail 
casks for which the WHBs were sized in 1987 were significantly smaller than the rail shipping casks 
being conceptualized today. Today, rail shipping casks have a significantly higher capacity than 
truck shipping casks: for example, a GA-4 truck cask carries 4 PWR SFAs while a large SFA 
canister shipping cask, which is a rail cask, carries 21 PWR SFAs packed inside the SFA canister.  
The significantly larger rail shipping casks have an impact on the size of the spaces in the WHB
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Figure 7.2.2-1 Waste Form Types: SCP-CD and ACD 
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where the rail shipping casks are handled. Rail shipping casks are also heavier than truck shipping 
casks, which has an impact on the capacity of the equipment required to handle shipping casks.  

Larger shipping casks also mean fewer shipments because each rail cask brings more waste to the 
repository per shipment than does a truck cask. The changes in the shipping schedule between 1987 
and the present is shown in Figure 7.2.2-4. Fewer shipments tend to reduce the size of the WHB.  
For example, whereas eight loaded cask preparation stations were once necessary, today four suffice.  

Consolidation- The 1987 WHBs were conceptualized to consolidate fuel rods removed from SFAs.  
The fuel rod consolidation operations were done in a complex consolidation hot cell. WHB-2 of 

the 1987 conceptual effort provided two consolidation hot cells. The consolidation operations in 
each cell proceeded as follows: 

* Cut the fuel rods from SFAs 
* Package the fuel rods in a separate disposal container 
• Compact the frame and end fittings of the SFAs 
• Package the compacted frame and end fittings in a separate disposal container.  

The current program assumption is that there will be no fuel rod consolidation. This direction 
eliminates the complex consolidation hot cell and the consolidation operations, thus significantly 
altering the 1987 WHB concept.  

Disposal Container - The size, capacity, and weight of the disposal container (i.e., waste package 
container) has increased significantly since 1987. Table 7.2.2-1 compares between the major 
changes since the SCP-CDR (SNL 1987) in 1987. The table shows a comparison between the 
largest disposal containers of the SCP-CDR (SNL 1987), and those of today. The largest container 
in the SCP-CDR (SNL 1987) was the "3/4 hybrid" container suggested for packaging intact SFAs: 
that is, SFAs that were not consolidated. The largest disposal container of today is the one designed 
for the large SFA canister (QAP-3-12 Design Input Data Transmittal [CRWMS M&O 1994f]).  

Table 7.2.2-1 Disposal Container: 1987 and Present 

Pammeter 1987 Present 
Diameter 2'-4" 6-11" 

Height 15'-7-½" 18'-8" 
Wall thickness W" 4.8" 

Number of PWR SFAs 3 21 in canister 

Number of BWR SFAs 9 40 in canister 
Closure welding time 2.75 hours 76 hours 
Total loaded weight (PWR) 6,400 (Ibs) 145,000 (lbs)
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Figure 7.2.2-4 Number of Shipments: SCP-CD and ACD
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Table 7.2.2-1 shows that the present disposal container is substantially bigger and heavier and takes Ask 
significantly longer to prepare for transfer to the subsurface than the 1987 concept. The changes in 

the design of the disposal container impacts the size and design of the WHB. The areas where the 

disposal container is handled are now significantly bigger: for example, whereas two welding 

stations were enough in the 1987 SCP-CDR (SNL 1987), today fifteen welding stations are necessary 

to maintain the flow of waste forms from receipt of shipping casks to emplacement in the MGDS 

without accumulating an inventory of casks at the site or waste forms in the WHB. The welding 
process itself has changed from friction welding to narrow gap gas metal arc welding. The equipment 

used to handle the disposal container has also suffered an increase in size and capacity: whereas a 

10-ton bridge crane sufficed to lift a loaded disposal container in the 1987 SCP-CDR (SNL 1987), 

today the bridge crane capacity is 125 tons.  

Waste Receipt Schedule - The primary reason for suggesting two WHBs in 1987 was to meet the 

1998 schedule imposed by the Nuclear Waste Policy Act for starting waste receipt. Today, the 

program's waste shipping schedules start waste shipments in 2010. This change impacts the WHB 

in that the time gained negates the need for two WHBs. Today, one WHB is proposed.  

Conclusion of Impacts - The programmatic changes since 1987 and their impact on the design and 

operations of the WHB necessitate a reconsideration of the WHB conceptual design. This report 

describes the conceptual design of the WHB resulting from the impact of the programmatic changes 

on the mechanical handling and HVAC aspects.  

7.2.2.1.3 Design Methodology 

The design methodology that has been followed for advanced conceptual design of the WHB is as 

follows: 

A. Identify the design inputs applicable to the WHB design;, including requirements, 

assumptions, and design data from other groups (for example, types of waste forms and 

shipping casks, and the rate at which they are to be handled).  

B. Develop system block flow diagrams that support key functions.  

C. Simulate the operation of the WHB to determine the number of 
operating trains and the capacity of in-process staging areas.  

D. Determine the major pieces of equipment, or resources, that are 
necessary to perform the above operations - this includes developing 
alternatives and conducting trade studies to select a concept.  

E. Develop a preliminary layout of the WHB.  

F. Develop the HVAC design including flow diagrams and mechanical equipment room sizes.  

G. Revise the WHB design to reflect material throughput simulation results and HVAC design 

input.
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H. Finalize the WHB ACD documentation including: 

"• Design inputs 

"* General arrangement sketches 

"* Waste handling and HVAC system descriptions 

* Annotated major component lists 

* Estimates of WV B utilities consumption, chemical consumption, waste generation, and 
staffing.  

7.2.2.1.4 Design Status 

An advanced conceptual design of the WMB has been developed including the waste handling 
systems and the HVAC system. The ACD design documentation includes the following: 

A. Identification of design inputs including requirements, assumptions, and data.  

B. Design analyses for selecting waste handling designs.  

C. Description of the facility and major design features.  

D. General arrangement sketches for the WHB including plans, sections, and elevations.  

E. Descriptions of the waste handling systems including block flow sketches, mechanical flow 
diagrams, and operations descriptions.  

F. Description of the HVAC system including HVAC flow sketches and a narrative 
description.  

G. A major component list including descriptions, capacities, and Construction Specifications 
Institute specification references.  

H. WHB operating data including utilities consumption, resource consumption, waste 
generation, and staffing.  

The above scope of work is limited to the mechanical handling and HVAC considerations for waste 
emplacement operations on shipping casks, waste forms, and disposal containers. Other conceptual 
design considerations for the WHB (e.g., electrical, fire protection) are planned future activities and 
are only briefly described in this report.  

Note that this design is based on the design basis assumptions described in Section 7.2.2.2.2.  
Significant assumptions, or strategies, that could have the greatest impact on the WHB design are 
discussed in Section 12, Development Tasks and Issues.
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7.2.2.2 Design Inputs

7.2.2.2 WNB Design Inputs 

This section provides the design input bases for the development of waste handling operations and 
conceptual designs.  

7.2.2.2.1 Design Requirements 

Design requirements are categorized as either functional requirements or regulatory requirements 
and are extensions of the surface inputs defined in sections 3, 4 and 7.1.2.1.  

Functional Requirements 

The basic functions of Waste Handling, as defined in the RDRD (YMP 1994a), Table 3-1, and 
expanded in the CDA Document (CRWMS M&O 1995a), Section 4, are as follows: 

1.4.3.2 Handle Waste 
1.4.3.2.1 Receive & Inspect Loaded Transportation Cask 
1.4.3.2.2 Unload Waste from Transportation Cask 
1.4.3.2.3 Receive & Prepare New Disposal Container 
1.4.3.2.4 Assemble Waste Package 
1.4.3.2.5 Prepare Waste Package for Underground Transport 
1.4.3.2.6 Emplace Waste Package (Subsurface Function Only) 
1.4.3.2.7 Retrieve Waste Package (Optional Function) 
1.4.3.2.8 Perform Post-Retrieval Waste Processing (Future Potential Function) 
1.4.3.2.9 Prepare Unloaded Transportation Cask for Shipment/Transfer 

The RDRD (YMP 1994a) also includes certain Waste Handling functional requirements needing 

further derivation and more definition: 

Waste Handling Operations 

RDRD 3.7.4.1: 

The waste handling facilities will be properly designed to safely receive, stage, package, 
emplace, and retrieve HLW and SNF waste materials.  

RDRD 3.7.4.1B: 

The repository shall be capable of receiving shipments of spent fuel and commercial and HLW 
delivery by truck or rail.
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Surface Waste Storage

RDRD 3.7.4.l.A. 1: 

Surface facilities in the Geologic Repository Operations Area shall be designed to allow safe handling and lag storage (if needed) of wastes at the Geologic Repository Operations Area, 
whether these wastes are temporarily on the surface before emplacement or as a result of 
retrieval from the underground facility.  

RDRD 3.7.4. L.A.2: 

Waste handling facilities shall provide a temporary storage capacity equivalent to [TBD] waste 
receipts.  

RDRD 3.7.4.1.A.3: 

Storage facilities shall have the capability to store the waste as received from off site as well 
as the prepared waste packages on site.  

Operations Reversed for Retrieval 

RDRD 3.7.4.l.A.4: 

The facilities and equipment used for waste handling operations shall be designed so that waste handling operations can be performed in reverse order to permit retrieval of emplaced waste 
packages.  

Decontamination Requirements 

RDRD 3.7.4.1.A.8: 

Waste handling facilities shall provide a contamination free waste package exterior surface 
prior to release to the underground.  

Regulatory Requirements 

The general regulations, codes, and standards applicable to the design of the WMB and other repository surface facilities are defined in Sections 3.2 through 3.7 of the RDRD (YMP 1994a).  
These requirements are summarized in Section 7.1.2.1 of this report.  

7.2.2.2.2 Asswmp4ions 

This section lists the assumptions applicable to the design of the support facilities. Assumptions 
generally applicable to surface facilities are listed in Section 7.1.2.2. There are two types of design 

M assumptions: CDAs and non-controlled design assumptions.
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ContrIled Design Assumptions

CDAs specific to the WHB are listed in Table 7.2.2-2.  

Table 7.2.2-2. Controlled Design Assumptions 

Identifier Subject Statement of Assumption 
Key 008 No Rod Consolidation Rod consolidation will not be performed at the MGDS.  
Key 052 Addition of Filler Table 4-6 provides a scenario for receipt of First Procurement 

Material at the SFA canisters that may have to be opened each year at the 
Repository repository for the insertion of reactivity control additives. The 

table may be used to provide an upper bound for abnormal SFA 
canisters requiring remedial operations at the repository.  

Key 053 Off-Normal WHB The MGDS shall have the capability to handle any abnormal 
Capability MPCs (SFA canisters) and other canistered waste forms that 

require remedial processing. Such processing may include 
opening the canister, transferring the waste form, adding filler 
material and resealing.  

Key 054 Normal WHB Capability The design for the WHB's SFA canister standard handling 
operations is based on no capability to add filler material to 
SFA canisters at the repository. The addition of filler material 
to first procurement SFA canisters will be performed as an off
normal operation per Key Assumption 053.  

Non-Cont-olled Design Assmnptions

This section describes the non-controlled 
analysis of waste handling operations.

design assumptions used as bases for the engineering

Waste Forms Assumptions 

A. A failed SFA arrives at the repository overpacked in a canister of the type in use at present 
at utilities. The canister fits in the same shipping cask and cask basket as standard bare 
SFAs. Further, the canister has an end fitting welded at the top which is the same as the 
upper end fitting of the SFA inside the canister, which means that the same grapple as 
required to lift the SFA may be used to lift the canister. Rationale: The use of a canister 
that fits into existing casks and baskets and has the same end fitting welded on top as that 
of the SFA inside the canister is a standard practice at most utilities.  

B. SFA canisters may arrive at the repository with removable contamination on their exterior.  
Rationale: First, utilities load SFA canisters in fuel storage pools, and fuel storage pools 
are contaminated. Second, if precautions are taken during loading to prevent the pool 
water from coming in contact with the canister exterior, then the results of such precautions 
are not yet known. For example, some utilities are already storing canisters similar to the 
SFA canister in dry storage, and it is believed that such precautions were taken during 
canister loading in the fuel storage pool. The longest that a utility has stored canisters in
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dry storage is approaching five years at Carolina Power and Light, H.B. Robinson plant.  
The dry storage at Carolina Power and Light, as at other utilities that are storing canisters 
dry, is not designed for inspection of the canister exterior for contamination. As a result, 
no data exists at Carolina Power and Light, or at any other utility, on the condition of the 
exterior of the canisters that the utility has had in dry storage for a long period. Third, the 
history of cask shipments shows that over repeated shipments, casks accumulate 
contamination inside them. Cask interiors are cleaned during routine maintenance after 
a prescribed number of shipments, but history shows that the interior of casks do not get 
completely cleaned. Some contamination always remains in the cask. Contamination 
inside the cask is bound to be picked up by a SFA canister riding inside the cask.  
Therefore, it is prudent to assume at this time that SFA canisters coming to the repository, 
whether coming straight from a fuel storage pool or out of dry storage at the utilities, may 
arrive at the repository with removable contamination on their exterior.  

C. A SFA canister may or may not be loaded evenly with SFAs, which means that a SFA 
canister may skew slightly from the vertical when lifted. Rationale: This assumption is 
in anticipation of any constraints, such as those stemming from thermal considerations, that 
may be imposed on the loading of SFA canisters in the future.  

D. SFA canisters and the canisters of DHLW stand upright unassisted and steady when placed 
on a flat concrete floor. Rationale: The canisters are wide enough in cross-section to effect 
this assumption.  

E. Each canister of DHLW has an external pintle for vertical lifting. Rationale: Most high 
level waste canisters are designed with an external pintle on top for vertical lifting. It is 
assumed that this feature exists on all canisters of DHLW that are destined for the 
repository.  

F. Waste forms are inserted into shipping casks freely under gravity and arrive at the 
repository in good enough shape to be retrieved freely under gravity from a shipping cask 
and inserted freely under gravity into disposal containers. Rationale: The handling of 
waste forms forced into the shipping casks at the point of origin or damaged in route to the 
repository to the point that the waste forms cannot be freely pulled out of the shipping 
casks under gravity is an off-normal situation, and off-normal situations such as these do 
not fall within the routine operations that are considered for sizing the WHB. For bare 
SFAs, an SFA that is damaged or deformed such that it cannot be loaded into the shipping 
cask basket within the fuel pool environment using only gravity is considered a damaged 
or failed SFA (Waste Acceptance Support Deliverable 4A: Draft Waste Acceptance 
Criteria and DOE Position Recommendation for Failed Fuel [CRWMS M&O 1992b]).
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Assumptions on Waste Package Development Interface

Disposal Container Assumptions 

A. Each of the two lids of the disposal container has an internal lifting pintle. Rationale: A 
mechanical device is required to lift non-ferrous lids and pintle is a standard industrial 
approach.  

B. The welder outer shell is assumed to have features for a redundant three-point vertical lift.  
Rationale: The features for a redundant lift are a standard hot cell practice, and considering 
the large size of the welder shell, the assumption of a three-point lift is reasonable for a 
stable vertical lift.  

C. The welding operation is remote. Rationale: The disposal container is not shielded.  

D. The welder support equipment, such as power supply, wire spools, controls, etc. is located 
outside the hot cell where it can be readily accessed for maintenance. Rationale: It is 
standard hot cell practice to locate equipment that needs frequent human attention outside 
the cell.  

E. The WHB uses dry hot cells for conducting shielded waste transfers. Rational: Dry 
transfer was selected over underwater waste transfers because a dry system minimizes the 
quantity of water remaining in the waste package.  

Performance Confirmation 

One waste package is retrieved every ten years for performance confirmation evaluation in the WHB.  
The waste package is opened, testing and sampling are conducted, the waste is repackaged and 
returned to the emplacement area. The waste package supports and welds are inspected for cracks 
and corrosion, deterioration is photographed and logged, and samples are taken for further 
examination. Waste package surface temperatures and radiation levels are also noted and compared 
to the measured in situ levels. If leakage is detected, the waste package is repaired or replaced..  
Rational: Surface testing is expected to provide data that cannot be collected through in situ testing.  
Testing frequency will be minimized. The requirements for retrieval frequency and laboratory 
testing have not been established. Ultimately, the waste packages may need to be opened only if 
non-destructive testing suggests that additional data is required.  

Assumptions on HVAC 

A. The carrier bay is a contamination free area. Rationale: This allows for the free movement 
of shipping casks, shipping cask carriers, and site prime movers into and out of the carrier 
bay.

BOOOOOOO-01717-5705-00027 REV 00 Vol. U 7-48 March 1996

-mw.



B. Disposal container welders are provided with ventilation hoods. Rationale: The welding 
fumes from the disposal container welders are directed to a separate bank of high
efficiency particulate air (HEPA) filters, for which reason a collection hood is necessary 
for each welder.  

7.2.2.2.3 Interface Ciiteria 

RDRD Interface Requiements 

This section lists the interface requirements for the WHB. This section also identifies the 
organizations within the CRWMS M&O that the WEB has primary interfaces with and depends on for design inputs. Only those interface requirements are reiterated from the RDRD (YMP 1994a) 
that are applicable to the WHB scope of work. The section of the RDRD (YMP 1994a) in which each interface requirement appears, is identified. Requirements that are marked TBD in the RDRD 
(YMP 1994a) are not reiterated.  

RDRD 3.2.3.1.2 REPOSITORY SEGMENT - WASTE ACCEPTANCE INTERFACES: 

This interface primarily involves reports and schedules communicated between the two 
entities. Waste acceptance provides schedules of acceptance and shipping and descriptions of 
the contents of each waste shipment to the MGDS.  

A. The Repository Segment shall be capable of receiving and handling standard, failed, and 
nonstandard SNF described in Paragraphs 1, 2, and 3 below, respectively.  

1. Standard SNF meeting the criteria specified in 10 CFR 961.11 Appendix E, Sections 
B. I through B.5.  

2. Failed SNF meeting the criteria specified in 10 CFR 961.11 Appendix E, Section 
B.6.  

3. Nonstandard SNF [TBD], which is any SNF that does not fall within the standard or 
failed SNF description in Paragraphs 1 or 2 above.  

B. The Repository Segment shall be capable of receiving and handling standard and 
nonstandard HLW described in Paragraphs 1 and 2 below, respectively.  

1. Standard canistered HLW, which is borosilicate glass sealed inside an austenitic 
stainless steel canister with a concentric neck and lifting flange which meets the 
following criteria: 

a) Total length will be 3.000 meters (+0.005, -0.020 in).  

b) Diameter will be 61.0 centimeters (+1.5, -1.0 cm).  

c) Weight will not exceed 2500 kilograms.
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d) Fill height will be equivalent to at least 80% of the volume of the empty canister.  

e) Total heat generation rate will not exceed 1500 watts per canister at the year of 
shipment.  

f) Waste temperature will not have exceeded 4000C during transit to ensure that the 
glass transition temperature was not exceeded.  

2. Nonstandard canistered HLW [TBD], which is any HLW that does not fall within 
the standard canistered HLW description in Paragraph 1.  

C. The Repository Segment shall be capable of handling standard canistered HLW using 
a grapple provided by the waste producer with the following capabilities.  

1. The grapple, when attached to the hoist and engaged with the flange, shall be capable 
of moving the canistered waste form in the vertical direction.  

2. The grapple shall be capable of being remotely engaged with and remotely 
disengaged from the HLW canister flange.  

3. The grapple shall be capable of being engaged or disengaged while remaining within 
the projected diameter of the waste form canister.  

4. The grapple shall include features that prevent inadvertent release of a suspended 
canistered waste form.  

D. The Repository Segment shall be capable of handling standard, failed, and nonstandard 
SNF, and nonstandard canistered HLW using grapples of its own design.  

E. The Repository Segment shall have the capability to inspect and verify the description 
of waste received. If the SNF or HLW is improperly described, the Repository Segment 
will notify WA for resolution of the waste description.  

RDRD 3.2.3.1.3 REPOSITORY SEGMENT - TRANSPORTATION INTERFACE: 

The Repository Segment and Transportation interface when SNF and HLW loaded in 
transportation casks are received for disposal at the Repository Segment and when unloaded 
casks are returned to the system. It includes all that is involved in interfacing and transferring 
the load cask systems from Transportation to the MGDS. It includes all the ancillary 
equipment and consumables needed for the task and then transferring the unloaded cask system 
from the MGDS to Transportation. The repository segment and the transportation element 
interface requirements shall be applicable for retrieval [TBD].  

A. Transportation provides the Repository Segment with all information needed to mate 
on-site equipment with the Cask/Transporter, off-load the cask from the transporter with 
the correct crane apparatus, prepare the cask for opening and ultimately open and mate
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the cask with the transfer cell so the waste constrained within can be unloaded.  
Transportation also relays information about the next waste shipment to be made so that 
the unloaded cask can be refitted at the CMF with the correct basket and ancillary 
equipment after being closed, cleaned, decontaminated, maintained, and repaired.  

B. The Repository Segment is responsible for inspecting and decontamination the cask 
using Transportation procedures. The Repository Segment also performs minor cask 
repairs using materials and instructions provided by Transportation.  

C. The Repository Segment shall be equipped with communications equipment to allow 
units operating in the vicinity of the Repository Segment to provide advance notice of 
their arrival.  

D. Access points for vehicles carrying transportation casks shall have an area for detaching 
and removing the Transportation prime mover from the site and attaching an on-site 
vehicle to the transporter.  

E. Provision shall be made for inspection of loaded transportation cask systems upon 
receipt. This inspection includes measurement of radiation levels external to the cask, 
levels of contamination on the cask surface, and the surface temperatures of the cask.  

Interface Design Data 

Inputs from Waste Acceptance and Transportation interfaces are listed below. Also, this section 
describes the inputs provided by two WHB interfaces, Repository Subsurface Design interface and 
the Waste Package Development interface, for which no specific requirements are listed in the 
RDRD (YMP 1994a).  

Waste Forms Physical Characteristics from Waste Acceptance Interface - Waste Acceptance 
interface provides the descriptions of waste forms shipped to the repository. Descriptions of only 
external physical characteristics of waste forms were requested from the Waste Acceptance interface.  

A. Bare SFAs Physical Characteristics - The enveloping external physical characteristics of 
bare SFAs as provided by the Waste Acceptance interface are shown in Table 7.2.2-3 (SNF 
Assembly Data [CRWMS M&O 1994j]). Current disposal container designs can only 
handle 14 feet 10-inches long SFAs. A design variation will be required to handle the 16 
feet 9-inches long SFAs.  

B. SFA canisters Physical Characteristics - The enveloping external physical characteristics 
of SFA canisters are shown in Table 7.2.2-4 (CRWMS M&O 1994j).  

C. DHLW Canister Physical Characteristics - The enveloping external physical characteristics 
of DHLW canisters are shown in Table 7.2.2-5 (Characteristics of Potential Repository 
Wastes [DOE 1992]).
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Table 7.2.2-3 Bare SFAs Physical Characteristics

Bare SFA 
(hametdsticsBa 

A 

PWR BWR 

Length (post-irradiation), feet-inches (millimeters) 

Maximum 16-9" (5,110) 14'-10" (4,520) 

Minimum 9'-5" (2,870) 7-1" (2,160) 

Cross-section, inches (millimeters) 

Maximum 8.6" (220) 6.6" (170) 

Minimum 6.3" (160) 4.3" (110) 

Weight (with integral control components and/or channels), pounds (kilograms) 

Maximum 1,920 (871) 699(317) 

Minimum 702 (318) 359 (163) 

Table 7.2.2-4 SFA Canister Physical Characteristics 

Charmtedstics Small Large 
Nominal length, feet-inches (millimeters) 16'-0" (4,880) 16'-2" (4,930) 

Nominal diameter, feet-inches (millimeters) 4'-2" (1,270) 5'-6" (1,680) 

Nominal loaded weight, pounds (kilograms) 49,350 (22,381) 76,550 (34,724) 

Maximum capacity for PWR SFAs 12 21 
Maximum capacity for- BWR SFAs 24 40

Table 7.2.2-5 DHLW Physical Characteristics 

asmrcteristfis DHILW Canisters 
Length, feet-inches (millimeters) 

Maximum 9'-10" (2997) 

Minimum 9'-9" (2972) 

Diameter, feet-inches (millimeters) 

Maximum 2'-0" (610) 

Minimum 2'-0" (610) 

Weight, pounds (kilograms) 

Maximum 5,690 (2,580) 

Minimum 4,740 (2,150)
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D. Non-standard SFAs - Standard SFAs are not expected to fail during transport to the 
repository. SFAs suspected of being failed at their origin will be properly overpacked prior 
to shipment to the repository.  

E. Thermal and radionuclide characteristics of the waste forms are found in Section 5 of 
Volume H. This data is consistent with the data provided in Characteristics of Potential 
Repository Wastes, DOE/RW-0184-R1.  

Input from Repository Subsurface Design Interface - The WHB interfaces with the repository 
subsurface when the WHB delivers a loaded, sealed, and clean waste package to the subsurface's 
waste package transporter. The waste package transporter shuttles only between the surface, from 
where it receives a loaded waste package from the W-B, to the subsurface repository for final 
emplacement. The Repository Subsurface Design interface provides the conceptual details of the 
waste package transporter in the report titled Emplacement Equipment'ConceptDevelopment Report 
(CRWMS M&O 1995q). Salient features of the subsurface waste package transporter obtained from 
the Repository Subsurface Design interface are as follows: 

A. The waste package transporter is shielded for radiation protection.  

B. The waste package transporter requires a docking platform approximately 4 feet above the 
top of the rail to receive a loaded waste package on a railcar.  

C. After the railcar is loaded with a waste package, it is then pushed by the waste package car 
loader up to three feet into the waste package transporter. Thereafter, the transporter push
pull mechanism pulls the railcar into the transporter.  

Input from Waste Package Developm.ent Interface - This section describes the input obtained from 
the Waste Package Development interface. The Waste Package Development interface has identified 
the input as TBV. The disposal container is the container into which waste forms unloaded from 
shipping casks are transferred in the WHB. The design of the disposal containers and the design of 
the equipment for performing the closure welding on the disposal containers are the responsibility 
of Waste Package Development. For conceptual design, only the external physical characteristics 
of the disposal containers were requested from the Waste Package Development interface.  

A. Disposal Containers Physical Characteristics - Several models of the disposal containers 
have been conceptualized. The physical characteristics of each model provided by the 
Waste Package Development interface are shown in Table 7.2.2-6. Additional disposal 
container characteristics are provided in Volume HI.  

B. Disposal Container Welder - Welder enveloping diameter is 2 meters (16 feet 7 inches) 
larger than the disposal container outer diameter (QAP-3-12 Request, Waste Package 
Closure Envelope Requirements and Cost Estimates [CRWMS M&O 1995r])
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Table 7.2.2-6 Disposal Container Physical Characteristics 

Characteristics Bare SPA SFA Canister DtLW 
21 PWR 44 BWR Small Large Canister 

Container Dimensions, feet-inches (mm) 
Height 17-6" (5,335) 17-6" (5,335) 18'-6" (5,647) 18--8" (5,682) 12'-6" (3,680) 
Diameter 5-4" (1,629) 5'-4" (1,629) 5'-0" (1,531) 5'-11" (,802) 5'-7" (1,709) 

Container Weights, pounds (kg) 

Container 65,528 (29,723) 66,300 (30,070) 52,706 (23,907) 64,044 (29,050) 26,678 (12,101) 
Inner lid 680 (308) 680(307) 585 (266) 860(390) 870 (393) 
Outer lid 3,000 (1,382) 3,000 (1,376) 2,650 (1,198) 3,800 (1,736) 2,200 (1,000) 
Contents, 36,120 (16,384) 32,117 (14,568) 49;341 (22,381) 76,553 (34,724) 19,240 (8,728) 
no filler 
Total, no 105,300 (47,797) 102,000 (46,325) 105,000 (47,752) 145,000 (65,900) 49,000 (22,222) 
filler 

Total with 139,000 (62,844) 133,000 (60,183) 137,000 (62,285) 190,000 (86,227) No filler 
filler 

Welding duration, 73 73 69 76 76 
hours 

" Welder enveloping height: disposal container height plus 1 meter (3 feet 3 inches) 
above the top edge of the disposal container plus 1.5 meters below the top edge of the 
disposal container (CRWMS M&O 1995r) 

"* Welding durations: as listed in Table 7.2.2-6 (CRWMS M&O 1995r) 

"* Note that input from the Waste Package Development interface on the heat and gaseous 
outputs from the welder is not yet known and is thus not considered in the conceptual 
design of the WIH.  

7.2.2.3 Summary of Suppouing Studies 

This section provides a summary of the studies listed below that directly impacted the WHB design.  
Each summary addresses the study scope, results, relationship to other studies, and applicability to 
the selected WHB design concept.  

A. Waste Handling Building Advanced Conceptual Design Study for 1995 (CRWMS 

M&O 1995x) 

B. Repository Surface Waste Handling Concept of Operations study (CRWMS M&O 1995s)
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C. Preliminary Dose A ssessmentfor the MGDS Surface Facility Waste Handling Operations 
study (CRWMS M&O 1995t) 

D. Waste Handling Building Preliminary Estimation of the internal Radiation Streaming for 
the MPC (CRWMS M&O 1995u) 

E. Waste Handling Building Selection of Optimum Cask-Cell and Disposal Container-Cell 
Interface Method study (CRWMS M&O 1995v) 

F. Spent Nuclear Fuel Operations Analysis Report (CRWMS M&O 1995w) 

Waste Handling Building Advanced Conceptual Design Study for 1995 (CRWMS M&O 1995x) 

The objective of this study was to describe the state of the WHB design as it stood at the end of the fiscal year 1995 reporting period. The scope of work for the WHB conceptual design included: identification of design requirements; description of the facility and major design features; block flow diagrams; mechanical flow diagrams; general arrangements; HVAC diagrams; and major equipment and specification list. The scope of work for this report is limited to the mechanical handling and HVAC concepts for waste emplacement operations on shipping casks, waste forms, 
and disposal containers.  

The report described design inputs including requirements, design criteria, design interfaces and assumptions. The design and interface requirements were extracted from the RDRD (YMP 1994a), the design criteria came from DOE Order 6430. 1A, the interface data was provided either through design input data transmittals or through documents published by or for the CRWMS. The assumptions provided for the conceptual design of the WHB fell under three categories: assumptions made where input from the WHB interfaces is not yet known; programmatic assumptions documented in the CDA Document (CRWMS M&O 1995a), and assumptions made to clarify a conflict or the relationship between a requirement and an input.  

The report summarized several supporting studies, which were undertaken to analyze various factors that influence the size and layout of the WHB. The studies were: Concept of Operations Study; Dose Assessment Study; MPC Radiation Streaming Analysis; Cask-Cell Interface Method Study; and Spent Fuel Operations Analysis. The WHB design concept reflected the results of these supporting 
studies.  

The report also summarized the results of the waste handling operations computer simulation, which was used to refine the above studies and analyses. The primary purpose for simulating the repository surface waste handling operations was to size the WHB. A by-product of the simulation was the further refinement of operations in areas where the operations originally flow charted were creating bottlenecks or points where the smooth flow of entities such as shipping casks, waste forms, and disposal containers was being impeded.  

The report described the WHB design concept. For the present waste form arrival scenarios, one WHB is proposed. The conceptual design of the WHB reported in this study handles bare SFAs, DHLW, and disposable canisters received at the repository by truck and rail. To keep worker
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exposure within the allowable limits and ALARA, most shipping cask operations are remote; all 

waste form and disposal container operations are remote. Bare SFAs, which are most likely to 

spread contamination during handling, are handled in areas separate from the areas that handle 

canistered waste. The WHB has primarily three hot cells: the disposal container cell, where 

canistered waste is handled; the bare SFA transfer cell, where bare SFAs are transferred from 

shipping casks to disposal containers; and the performance confirmation and filler cell, where SFA 

canisters are filled, and disposal containers pulled from the subsurface are evaluated for performance 

confirmation activities. Standard hot cell practices for non-reactor nuclear facilities are designed into 

the WHB. Motive equipment such as motors and gears for items inside the cell are located outside 

the cell to allow direct contact maintenance with minimum risk of worker exposure to radiation and 

contamination. Contamination is confined within areas that generate it. All exits from the primary 

confinement zone lead into decontamination rooms to prevent the spread of contamination beyond 

the primary confinement zone. Equipment that is routinely exposed to the primary confinement zone 

is kept within the primary confinement. Provisions are included for maintenance of remote 

equipment. Provisions are also made for operational recovery if a key piece of equipment such as 

a crane unexpectedly goes off line.  

The report concluded that the WHB design concept is consistent with the design requirements, the 

design criteria, the interface requirements, the design inputs, and the design assumptions. The 

conceptual design utilizes proven technology and dry nuclear hot cell experience. Some of the key 

pieces of equipment are, in fact, versions of those currently working in the industry. To make the 

WHB conceptual design a complete and definitive package, it was suggested that the scope of work 

be expanded to include electrical considerations, site safety analysis, design basis accidents and 

events, and fire protection and security and safeguards considerations. It was also recommended that 

the conceptual design of the WHB reported in this study be updated regularly to include additional 

inputs from interfaces as the inputs become available.  

Repository Swface Waste Handling Concept of Operations (M&O 1995s) Study 

The purpose of this study was to identify the operations that are performed on shipping casks, waste 

forms, and disposal containers. The study reports the operations in a flow chart format. The flow 

charts are organized as follows: 

• Loaded cask operations 
* Unloaded cask operations 
* Waste forms operations 
* Disposal container operations.  

The complete set of the operations flow charts includes over a hundred pages. The operations flow 

charts start with the receipt of a shipping cask at the gates of the repository and follow the shipping 

cask step by step through the operations for preparing the shipping cask for unloading, then 

unloading the shipping cask, then preparing the shipping cask for dispatch from the repository, and 

on through the site until the unloaded shipping cask exits the repository. The operations flow charts 

also trace step by step the operations performed on the waste forms from their retrieval from the 

shipping cask to their insertion into a disposal container. The operations flow charts then trace step 

by step the operations performed on the disposal container from the introduction of a new, empty 
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disposal container into the WHB to the loading of the disposal container and on through the WHB 
to the delivery of the loaded, cleaned disposal container to the subsurface waste package transporter.  

The operations flow charts show what happens to the entities handled in the WHB, where it happens, 
for how long it happens, and which crew of operators makes it happen. The operations flow charts 
show the operations that are performed in parallel and the operations that are performed in series.  
For each operation, the flow charts show the estimated mean time for performing the operation. The 
operations flow charts also show the decision points encountered during an operation and what the 
outcome possibilities are for each decision. In addition, the operations flow charts show the 
probability of occurrence of each outcome.  

All operations and information related to the operations--such as times and probabilities--are based 
on experience in the nuclear waste industry and data collected by the industry. For example, the 
operations flow charts show that the probability of a cask arriving at the repository with removable 
contamination on its exterior is eight percent. This information is based on historical cask shipment 
statistics compiled by Sandia National Laboratories (Transportation Cask Contamination Weeping: 
A Program Leading to Prevention [SNL 1993b]). Another example of the operations flow charts 
reflecting the experience of the nuclear industry is that the shipping cask handling operations are 
derived from the applicable shipping cask handling experience in utilities and also the operations 
recommended by the manufacturers of the shipping casks that are considered in this study.  

Preliminary Dose Assessment for the MGDS Swface Facility Waste Handling Operations 
(M&O 1995t) Study 

The purpose of this study was to determine the dose rates in millirem per hour at contact and out to 
twenty feet from the small SFA canister, large SFA canister, GA-4 and GA-9 truck shipping casks, 
and the rail shipping casks. The GA-4 and GA-9 truck shipping casks were modeled as rectangular 
volumes with side shields to determine the mid-plane and center line dose rates out to twenty feet 
from the shipping casks. The SFA canisters and SFA canister shipping casks were modeled as 
cylinders with side shields to determine the mid-plane dose rate out to twenty feet from the side of 
the canister or the shipping cask. The shipping casks were also modeled as cylinders with end 
shields to determine the centerline dose rate out to twenty feet from the cab and back end of the 
casks. The dose rates were then applied to the repository surface waste handling operations to 
determine the total exposure in millirem for each cask shipment.  

Waste Handling Building Prelimbuny Estimation of the Internal Radiation Streaming for the MPC 
(M&O 1995u) 

The purpose of this analysis was to aid in the selection of a strategy to reduce to within acceptable 
limits operator exposure to radiation originating from the SFA canister during the shipping cask 
opening operations in the WHB.  

An appreciable gap exists between the SFA canister and the shipping cask cavity. In the case of the 
large SFA canister shipping cask, the gap could be a maximum of 0.7 inches. For casks and 
canisters of the size in question, a gap this wide is to be expected.
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The lateral wall of the SFA canister is conceptualized as nominally one inch of stainless steel and 
is neither designed for nor intended to provide radiation attenuation in the radial direction. (This is 
the primary function of the lateral walls of the shipping casks.) High levels of radiation enter this 
internal radial gap from the SFA canister and stream upward. Although the gap is, geometrically, 
relatively small when compared with the overall diameter of the SFA canister, the gap width is quite 
significant in permitting high levels of radiation to stream past the end closure shielding plug in the 
SFA canister.  

The SFA canister streaming analysis resulted in the further refinement of the repository surface waste 
handling operations. For example, the conceptual design of the SFA canister has six threaded holes 
for screwing six lifting lugs into them for a redundant three-point lift. The operation of attaching 
the lifting lugs was at one time being considered as a manual operation with the workers protected 
by radiation shielding to attenuate the streaming from the gap between the SFA canister and shipping 
cask cavity.  

Waste Handling Building Selection of Optimum Cask-Cell & Disposal Container-Cell Interface 
Method (M&O 1995v) 

The purpose of this study was to suggest the most suitable method for mating a shipping cask to the 
cell cask port or a disposal container to the cell disposal container port for the transfer of waste forms 
likely to spread contamination during transfer. The waste forms most likely to spread contamination 
during transfer are bare SFAs. Cladding dust from the bare SFAs falls off during transfer operations.  
The contamination spreads into the cell and could also spread into the shipping cask and disposal 
container port rooms, where shipping casks and disposal containers mate with their respective cell 
ports. The interface study investigates the feasible methods by which the shipping casks or disposal 
containers are mated to their respective cell ports so that the spread of contamination into the port 
rooms is minimized if not altogether prevented.  

The interface study considered 27 different alternatives for mating casks and disposal containers to 
cell ports. The alternatives were evaluated using the Kepner-Tregoe decision analysis method. The 
alternative selected as the most suitable is shown in Figure 7.2.2-5. The selected alternative consists 
of a stainless steel funnel that is placed by the cell crane onto the shipping cask or the disposal 
container through the cell port. The funnel rests on the shipping cask. The tapered shape of the 
funnel and the location of the flange on which the funnel rests on the shipping cask ensures that the 
funnel is centered oh the cask and that it also protects the cask's polished seal surfaces. Between the 
top flange of the funnel and the cell floor is a gap for air flow from the port room into the cell. The 
funnel works the same way with disposal containers except that there are no seal surfaces to protect 
on the disposal containers.  

The funnel is used only on bare SFA shipping casks, which are only truck casks. The cell is 
equipped with a funnel sized for each bare SFA shipping cask to be handled in the WHB. The 
contamination that falls off a bare SFA during transfer is directed by the funnel back into the 
shipping cask, thus minimizing the spread of contamination into the port room. The continuous air 
flow between the funnel and the cell floor further ensures that the spread of contamination into the 
port room is minimized if not altogether prevented.
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The alternative thus selected is a simple device for controlling the spread of contamination. The 
device has no moving parts. It requires no set up in the shipping cask preparation area. It requires 
no parts to be installed in the preparation area, which means that after the shipping cask is unloaded, 
there are no parts that could carry contamination back to the preparation area. The funnel is installed 
from the cell and pulled back into the cell after it has served its function. The funnel is polished 
stainless steel with smooth surfaces that have no crud traps, which facilitates decontamination. The 
funnel is decontaminated prior to lifting it off the shipping cask or the disposal container after waste 
transfer.  

The results of the interface study were used to further refine the repository surface waste handling 
operations. The funnel also influenced the conceptual design of the WH-B cell and the port rooms 
associated with the transfer of bare SFAs.  

Spent Nuclear Fuel Openrtions Analysis Report (M&O 1995w) 

The purpose of this analysis was to determine the repository surface waste handling operations that 
were common among different surface facilities but could be performed in the WHB. The analysis 
identified 24 viable alternatives for repository surface facilities. The alternatives were evaluated 
using the Kepner-Tregoe decision analysis method. The alternative selected as the most suitable 
suggests the following arrangement for the WHB: 

A. Separate the bare SFA handling area from the canistered waste forms handling area in the 
WHB. This confines the area of high contamination in the WHB to only the bare SFA 
handling area.  

B. Merge the repository's performance confirmation surface operations into the bare SFA 
handling areas of the WHB, thus eliminating the need for a separate performance 
confirmation building.  

Performance confirmation involves pulling out of the subsurface an emplaced disposal container 
every few years and examining it. At this time it is anticipated that the examination will include the' 
cutting open of the disposal container to examine the waste forms inside the disposal container. The 
WHB must be equipped for cutting open SFA canisters. Although the size of a SFA canister is 
different from the size of a disposal container, the operations for opening both containers are like 
operations, for which reason the operations for cutting open both containers can be performed in a 
common area. Further, the opening of both containers carries the strong potential of spreading 
contamination. The bare SFA handling area of the WHB is already highly contaminated. Therefore, 
this analysis suggests that the operations for opening both the SFA canister and the disposal 
container be performed in a common area and that the common area be located in the bare SFA 
handling area of the WHB.  

The above conclusion offers the following advantages: 

"* The potential for worker exposure is reduced.  
"* The spread of contamination is confined within areas already contaminated.  
"* The area requiring decontamination is reduced.
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* Functions are shared, thus reducing equipment in remote areas.  
, The separate canistered waste handling area offers improved access for maintenance.  

The above conclusions of the analysis are reflected in the repository surface waste handling 
operations and in the conceptual design of the WHB reported in this study.  

7.2.2.4 Stnictuze Description 

The WHB is a five floor concrete structure with 320,800 square feet of gross floor area. The overall 
building is approximately 353 feet wide by 454 feet long. The south east corner office area will be 
constructed of a structural steel frame. Elevated floors and roof will be constructed of composite 
metal decking with concrete fill. The WHB, which is identified as facility 211, is located about 350 
feet east of the North Portal as shown on the site map, Figure 7.2.1-3.  

The building layout is shown in the following general arrangements in Appendix D: Plans (WHA
SK-100A through F), Sections (WHA-SK-100G and H), and Elevations (WHA-SK-l00I). The floor 
plans include a location key to identify building subareas. These location numbers are used 
throughout this description to help identify building areas. Figure 7.2.2-6 shows a schematic 
presentation of the first floor (El. 100+0).  

The structure description section contains a brief overview of WHB operations, followed by a 
detailed description of each major area, a description of the architectural features and the structural 
design considerations. The WHB operations are described in detail in the Section 7.2.2.5, Systems 
Description, and the major components are described in Section 7.2.2.6.  

WBB Operations Overview 

For the locations of areas called out in this section, see Sketch WHA-SK-1OOA through WHA-SK
100L WHB operations begin at the east end of the structure at the carrier bay (location 1). Here 
shipping casks from truck or rail carriers are unloaded. The casks are moved through airlock 1 
(location 2) and then prepared for opening at the loaded cask prep stations (location 3). The casks 
are then transferred to one of the two cask unloading port rooms (locations 9 and 10), where the cask 
lids are removed and the cask is positioned under the port for waste transfer. The south port is used 
to unload SFA canisters from rail casks-while the north port is used to remove bare SFAs from truck 
casks. For both cask types the port cover is retracted, and a crane above the unloading port extends 
downward to lift the waste through the port.  

For canistered waste, the SFA canister is lowered directly into a disposal container located in the 
disposal container cell (location 21). In this cell, the lid is welded on the disposal container and 
staged. The disposal container is next placed in a horizontal position and transferred into the 
underground waste package transporter with a gantry crane. The loaded transporter then leaves the 
WHB to take the loaded disposal container through the North Portal to the underground 
emplacement area.  

Note: After the disposal container is loaded with waste, welded closed and qualified through non
destructive testing, the configuration meets the 10 CFR 60 definition of a waste package. The waste
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package as defined in 10 CFR 60 would also include any shielding, packing, or absorbent material 
immediately surrounding the individual disposal container, but the ACD concept does not include 
such materials.  

A relatively small number of the SFA canisters may require the addition of filler material at the 
WHB prior to emplacement. For these units the loaded disposal containers are transferred from the 
disposal container cell to the performance confirmation and filler cell (location 19) before the 
disposal container is closed. In this cell the SFA canister is cut open with a laser, filled with filler 
material, then welded shut with the same laser.  

Uncanistered waste is unloaded from the truck cask through the north cask unloading port (location 
10). The SFAs are lifted one at a time from the cask and placed in a staging rack located above the 
equipment room in the bare SFA transfer cell (location 71). When the rack contains enough waste 
to fill a disposal container, the SFAs are individually transferred to a disposal container. Next, the 
disposal container is moved on a cart to the performance confirmation and filler cell to have the inner 
disposal container lid welded in place with a laser. The sealed disposal container then continues into 
the disposal container cell where the outer lid is welded in place and the container is staged. The 
loaded disposal container then leaves the WHB in the same manner described above for containers 
loaded with canistered waste.  

After waste unloading, the empty shipping casks are reclosed and moved by cart to the unloaded cask 
preparation stations, where the casks are prepared for off-site shipment. The prepared cask is loaded 
on a carrier in the carrier bay and transferred from the WHB with the on-site prime mover.  

All operations described above, except unloaded cask preparation, are performed remotely. This is 
because neither the waste forms nor the disposal container is shielded, for radiation protection, to 
levels which allow direct contact. The shipping casks are shielded, but exposure analyses show that 
due to the high frequency at which they arrive and are handled, the shielding in loaded shipping 
casks is less than adequate to maintain worker exposures at the repository below the required limits.  
For this reason cask manufacturers also recommend that loaded shipping casks be handled with 
remote automation when handled dry.  

The disposal container should be dry when sealed. As a result, all operations in the WHB are also 
performed dry in contrast to water pool operations that are used at most utilities, where spent fuel 
is stored in water.  

The hub of operations support in the WHB are the operating galleries for each transfer area 
(locations 25 and 28) and a main control room (location 90). All are strategically located to both the 
bare SFA transfer cell and SFA canister transfer room. The operating galleries are immediately 
adjacent to each transfer operation with shielded viewing ports to protect the operators.  

The WHB includes several other functional areas that serve as operational support including 
supervisory offices and personnel support areas, such as toilets, lockers, and change rooms; and the 
environmental, radiation protection, and chemistry laboratory. These cold support areas are located 
on the south end of the WHB on the first, third and fourth floors. The mechanical equipment areas 
for the HVAC system is located on the southeast comer of the WHB on the fourth floor. Several
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other support areas, such as the radwaste treatment and the contaminated machine shop, are shared 
operations with the CMF and WTB.  

Azea Descriptions 

The design of the major building areas are described below. The presentation order is consistent 
with the movement of waste from the carrier bay through canistered or uncanistered waste transfer 
to the underground transfer operation. Support areas are addressed at the end.  

Carrier Bay, Location I - The waste handling areas of the WHB start with the carrier bay. The 
carder bay is where loaded shipping casks enter the WHB and from where unloaded shipping casks 
leave the WHB. The carrier bay provides access to the WHB for both rail and truck shipping casks.  
The carrier bay provides two lanes of access to the WHB. Each lane is common to both rail and 
truck shipping casks. One lane is for the arrival of loaded shipping casks. The other lane is for the 
exit of unloaded shipping casks. Roll-up doors are provided at the exits of each lane. The carrier 
bay is sized to accommodate one cask at a time in each lane. The walls of the carrier bay are 30 
inches thick. The carrier bay is sized to accommodate the largest shipping cask riding on its carrier.  

A irlock 1, Location 2 - The purpose of the air lock is to confine the loaded cask preparation area as 
a tertiary confinement zone. The air lock accommodates one loaded shipping cask at a time.  

Loaded Cask Preparation Area, Location 3 - The loaded shipping cask preparation area is fully 
enclosed by 18 inch thick concrete walls. The north wall of the preparation area has four shielding 
viewing windows, one for each preparation station. The preparation area accommodates four loaded 
cask preparation stations. Each preparation station accommodates one loaded shipping cask, either 
rail or truck.  

Decon 1, Location 7 - Decon 1 is enclosed on the east and west sides by shielding concrete walls 
and doors. The east shielding door of decon 1 is 18 inch thick concrete. The west shielding door 
is five foot thick concrete because that side of the room could be exposed to the radiation of the 
disposal container cell through the canistered waste cask room. On the south side of decon 1 are 
swing doors that lead to a shipping cask yoke storage room. The room also functions as a 
maintenance area for the monorail cask lifting device that operates in decon 1.  

Canistered Waste Cask Room, Location 9 - The canistered waste cask room is enclosed by five foot 
thick shielding concrete walls and two five foot thick concrete shielding doors. The south wall has 
a shielding window. Since all canistered waste comes to the repository in rail casks, only rail casks 
enter the canistered waste cask room. The canistered waste cask room accommodates one rail cask 
at a time.  

Decon 2, Location 13 - Decon 2, which is similar to Decon 1, is enclosed on the north side by an 
18 inch thick shielding concrete wall; on the south side by swing doors that lead into the air lock 
identified as location 8 in sketch WHA-SK-100; on the west side by a five foot thick concrete 
shielding wall with an equally thick concrete shielding door, and on the east side by an 18 inch thick 
concrete shielding wall and an equally thick concrete shielding door opening into the unloaded cask 
preparation area.
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Bare SFA Cask Port Room, Location 10- The bare SFA cask port room is enclosed by five foot 
thick shielding concrete walls. The north wall has a shielding viewing window. Entry into the bare 
SFA cask port room is through a five foot thick concrete shielding door opening into decon 2. The 
bare SFA cask port room accommodates one truck cask at a time. In the ceiling of the bare SFA cask 
port room is a port opening into the bare SFA loading cell above.  

Bare SFA Transfer Cell, Location 71 - The SFA loading cell is a hot cell enclosed with five foot 
thick concrete shielding walls and port plugs and shielding viewing windows. The cell has two 
ports, one at east end and the second at the west end of the cell. The east port is where loaded truck 
shipping casks are positioned in the SFA cask port room below for unloading into the cell. The west 
port is where empty bare SFA disposal containers are positioned for loading of bare SFAs into the 
disposal containers. Between the two ports are the bare SFA staging areas, one for PWR SFAs and 
the other for BWR SFAs. Concrete shielding plugs are provided for each bare SFA staging area.  
Each shielding plug, whether for a port or for a bare SFA staging, is moved by motorized equipment 
that is located in equipment rooms outside the cell with shielding penetrations through the cell walls.  
A shielding door near the ceiling of the cell, on the east side, provides access to a maintenance bay 
that serves the cell.  

Bare SFA Disposal ContainerPon Room, Location 12 - The bare SFA disposal container port room 
is enclosed by five foot thick concrete shielding walls. The room has a port in the ceiling opening 
into the bare SFA transfer cell above. A five foot thick concrete shielding door at the west end of 
the port room leads to the performance confirmation and filler cell. The bare SFA disposal container 
port room accommodates one disposal container at a time riding on the SFA disposal container cart.  
The bare SFA disposal container port room is sized for all bare SFA disposal containers.  

Performance Confirmation & Filler Cell, Location 19 - The performance confirmation and filler 
cell is enclosed with five foot thick concrete shielding walls. A five foot thick split concrete 
shielding door is provided on the east side for access to the disposal contai.'ner port room. Another 
five foot thick split shielding door is provided on the west side for access to decon 3. This flexible 
cell includes equipment for adding filler material to SFA canisters, disassembling and evaluating 
waste packages for performance, welding the inner lid of a disposal container in place after 
uncanistered SFA loading, and cutting open disposal containers that fail a weld inspection.  

Decon 3, Location 20- Decon 3 is enclosed by five foot thick concrete shielding walls. Decon 3 
has shielding viewing windows on the north wall and five foot thick split concrete shielding doors 
in the west and east walls, the former door opening into the disposal container cell and the latter door 
leading into the performance confirmation and filler cell. Decon 3 accommodates one SFA canister 
or disposal container riding on the disposal container cart at a time.  

Disposal Container Cell, Location 21- The disposal container cell is enclosed by five foot thick 
concrete shielding walls. The disposal container cell has shielding viewing windows strategically 
located through out the cell for maximizing the operator viewing of the cell. A shielding door at the 
north end of the disposal container cell provides access to decon 3. A maintenance bay is provided 
along the east wall starting at elevation 130 feet. Access is provided from the disposal container cell 
to the canistered waste cask port room, decon 4, and air lock 2.
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Decon 4, Location 22 - Decon 4 is enclosed by five foot thick concrete shielding walls. Decon 4 
has a five foot thick concrete shielding door in the north wall that provides access to the disposal 
container cell. Access is provided through the west wall to the subsurface transfer gantry room.  
Decon 4 accommodates one disposal container at a time.  

Subswuface Transfer Gantry Room, Location 23-The subsurface transfer gantry room is enclosed 
by five foot thick concrete shielding walls. The room has a shielding viewing window on the south 
wall. The east wall has a five foot thick concrete shielding door that provides access into decon 4.  
The west wall has a five foot thick concrete shielding door that provides access to the subsurface 
transfer room, where the subsurface waste package transporter docks with the WHB.  

Subsurface Transfer Room, Location 24- The subsurface transfer room is enclosed by five foot thick concrete shielding walls. The room has a shielding viewing window on the south wall and five 
foot thick concrete shielding doors in both the east and west walls. The east door provides access 
to the subsurface transfer gantry room. The west door provides access to air lock 9.  

Operating Galleries, Locations 25, 28, 79, 82, 99, 118, 130, 164, 170 - All remote waste handling 
operations in the WHB are controlled by operators from operating galleries. The WHB has seven 
operating galleries. The operating galleries are shielded from the primary confinements of the WHB.  
The operating galleries are equipped with ten through-the-wall mechanical master-slave 
manipulators. Mechanical master-slave manipulators are commercially available handling tools that 
are used to perform operations that require separation of the operator from radioactive materials.  
Each operating gallery is sized to accommodate the dismantling of mechanical master-slave 
manipulators and transport them on a trolley to either of the mechanical master-slave manipulator 
repair shops at locations 80 and 128 in sketch WHA-SK-100A through WHA-SK-100I. The 
operating galleries also include 33 oil-filled shielding windows to provide direct viewing of 
equipment and operations in remote areas. The overall dimensions of the window unit for a typical 
five-foot thick concrete shielding wall is approximately two-feet high and three-feet wide on the cold 
side and three-feet high and four-feet wide on the hot side.  

Hot Support A reas - The hot support areas of the WHB are removed from the waste handling areas 
but support waste handling operations. Examples of hot support areas and their locations are as 
follows: 

"* Mechanical master-slave manipulator repair shops, locations 80 and 128 
"* Calibration lab for warm instruments, location 83 
"* Dosimetry lab, location 108 
"* Tool room/Cart repair, location 16 
"* Equipment decon, location 30 
"* Laser room, location 31 
"* Men's and women's change/shower rooms, locations 43 and 44 
"* Health physics I and 2, locations 144 and 177.  

Cold SupportA teas - The cold support areas of the WHB are areas that do not handle contaminated 
or potentially contaminated materials. Examples of cold support areas are administrative offices, 
warehouses, etc.
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The central administration and personnel support area is located so that personnel working in or visiting the WHB are routed directly from the protected area badge house. Personnel working in the WHB check in at the administration and personnel support area and then proceed to their appointed work place. If anti-contamination clothing is needed, personnel dress appropriately in the locker room before leaving the administration and personnel area. Administrative or maintenance personnel are directed as necessary from the single point personnel access through the administration and personnel area. Personnel exiting the transfer facility are checked for contamination.  
Change rooms, toilets, and office areas are strategically located in operation areas of the WHB to support specific operations and to limit the distance traveled by workers on a routine basis. For example, change rooms located near the exit of each transfer area limit the spread of contamination and provide for worker convenience. Some office space is also provided near each operating area.  These local support areas are small and limited in number in keeping with the overall philosophy of a centralized administration and personnel support area.  

Armhitectumj Components 

Construction materials and finishes for the various areas of the transfer facility will be selected to be durable, functional, and aesthetically pleasing. The operation and support areas are constructed within existing systems, and finishes will be low maintenance and adaptable to decontamination where appropriate. These finishes include painted masonry or concrete walls, sealed or painted concrete floors, or composition tile floors.  

Within the primary confinement zones (sketch numbers WHH-SK-103A through WHH-SK-103E), the surface of the floor slab is fully lined with stainless steel plate. The walls are partially lined with stainless steel plate except the decon rooms which have full stainless steel plate finish.  

Materials conform to applicable American National Standards Institute and Underwriters' Laboratory standards. The architectural design is in accordance with state and local building codes as well as directives contained in the RDRD (YMP 1994a) for the site selected. Handicapped design requirements apply to the design of the administration and personnel support area.  

Structual Design 

The structural design of the WHB is based on the assumption that the WHB is performance category 3 as defined in DOE-STD-1020-94. This assumption was selected because the WHB is a nuclear facility that is needed to continue emplacement operations.  
Concrete wall, floor and roof slab minimum thickness were determined by selecting the largest 
among the following requirements: 

A. Minimum thickness required by the ACI code.  

B. Minimum thickness required by radiation confinement.  

C. Recommended tornado missile barriers for Performance Category 3.  
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The structural design of the WHB complies with the applicable criteria in the RDRD (YMP 1994a).  

The MGDS ACD Report considered only seismic load and tornado generated missile impact which 

were judged to be the controlling design conditions. Extreme wind and other loading conditions will 

have to be considered in the final design. The concrete thickness within the primary confinement 

zones is on the order of 5 feet. For other areas outside of the primary confinement zone, the concrete 

thicknesses range from 2.5 feet to 8 inches depending on services and strength requirements.  

In the design of reinforced concrete, members were proportioned for adequate strength in accordance 

with the provisions of the ACI code, using load factors and strength reduction factors specified in 

the code. Structural steel members and their connections were designed in accordance with 

American Institute of Steel Construction American Structural Design manual, using the allowable 

stress design method. Metal decking and composite slab were designed using the manufacture's 

design manuals and allowable load data.  

The floor service loads are dependent on occupancy or use. The minimum live loads specified in 

Uniform Building Code were used as minimum design live loads. Actual loads will need to be 

verified in the future. It is anticipated that some equipment weights may exceed the minimum 

design live loads.  

The building is supported on reinforced concrete spread footings. The size of spread footing was 

determined by the foundation load in proportion to allowable soil bearing capacity.  

7.2.2.5 Systems Descriptions 

This section describes the systems associated with the WHB. An overview of the waste handling 

systems are shown on Figure 7.2.2-7. The major systems are listed in Table 7.2.2-7 along with a 

brief description, applicable flow diagrams, and locations that identify where the system is located 

within the WOB. These area references are identified on the general arrangement plan drawings 

WHB-SK-101A through F, which are provided in Appendix D. After the systems summary table, 

the system functions, system scope and operations are described for each major system. WHB 

support systems are also discussed. The WHB structure and areas within the WHB are described 

in Section 7.2.2.4 and the major waste handling components are described in Section 7.2.2.6.  

7.2.2.5.1 Cask Receiving and Preparation System 

Functions 

The Cask Receiving and Preparation System unloads a shipping cask from a truck or rail carrier, 

prepares the shipping cask for fuel unloading and moves the cask to an unloading point. The system 

also transfers shipping casks to the CMF for maintenance or from the CMF for fuel unloading 

preparation. The system supports the delivery of 638 shipments annually. The system is compatible 

with the following shipping configurations: rail shipping casks containing disposable canistered 

waste and truck shipping casks containing uncanistered SFAs.  

Figure 7.2.2-8 presents a conceptual illustration of this system.  
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Table 7.2.2-7. WHB System Summary

Name Descripion Sizing Flow Area 
Pammetem Diagmms Ref.  

Cask Shipping cask is moved into the WHB, 638 casks/yr Figure 7.2.2-9 1,2,3 
Receiving & unloaded from a carrier, prepared for lid peak rate, WHB-SK
Preparation removal and moved to either the canistered or 12,228 casks 1OIB 

uncanistered waste unloading points total 

Canistered • Shipping cask is moved through an airlock 623 DCs/yr peak Figure 7,9, 
Waste and the waste canister is transferred to DC rate 7.2.2-10 21 

Transfer a Empty.shipping cask is decontaminated 11,849 DCs WHB-SK
and removed total IOiC 

DC Welding • DC cover is welded closed and the DC is 634 DCs/yr peak Figure 21, 22, 
& Transfer positioned horizontally, decontaminated, rate 7.2.2-12 23, 24, 

and loaded into the emplacement railcar 12,073 DCs WHB-SK- 67 
- Railcar is loaded into the waste package total 101C&D 

transporter and moved underground 

Uncanistered * Shipping cask is decontaminated, bare fuel 72 casks/yr peak Figures 8, 13, 
Waste assemblies are unloaded, accumulated and rate 1,029 7.2.2-14&15 10, 12, 

Transfer then loaded into aDC casks/total WHB-SK- 71, 19, 
* DC is decontaminated and moved for IOE 20,21 

closing 14 DCs/yr peak 
* Empty shipping cask is decontaminated rate 

and removed 185 DCs total 

Canister • SFA canister top is cut open, filler material 5 Canisters/yr Figure 21, 20, 
Filler is added, the SFA canister is welded close average 7.2.2-16 19,31, 

Addition • SFA canister is decontaminated and loaded 117 Canisters WHB-SK
into a DC total 1O0E 

Cask Empty shipping cask is closed, loaded onto 638 casks/yr Figure 14, 15, 
Preparation & carrier and moved from the WHB peak rate, 7.2.2-18 1 

Shipping 12,228 casks WHB-SK
total IO1F 

Performance • Emplacement railcar is removed from the 1 DC/IO yrs Figure 67,24, 
Confirmation underground transfer cask. 7.2.2-19 23,22, 

- DC is unloaded from the railcar and the WHB-SK- 21,20, 
cover is cut off 101C, D&E 19,31 

* If necessary the canister is cut open 
- Performance confirmation tests are 

conducted and samples are taken and 
analyzed in a laboratory 

* DC is moved foreclosing and transfer to 
DC welding 

HVAC Heated or cooled air flows through the WHB 3 zones WHH-SK- 125, 
rooms to control ambient temperatures and 100, 101, 139, 
differential pressures between confinement 102A to K 192, 
zones 195
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Scope

The Cask Receiving and Preparation System receives loaded and unloaded shipping casks on truck 
or rail carriers from the on-site transportation system via the CSS or from the CMF on a transfer cart.  
The system delivers: 

A. Loaded shipping casks that are prepared for fuel removal to either the Canistered Waste 

Transfer System or the Uncanistered Waste Transfer System 

B. Loaded or unloaded shipping casks requiring decontamination to the CMF 

C. Unloaded shipping casks requiring maintenance to the CMF 

D. Empty rail and truck carriers for staging to the on-site transportation system.  

The system also requires interfaces with the electric power and industrial air systems to operate the 
components. The operations take place in the Carrier Bay, Airlock 1 and Loaded Cask Preparation 
Area of the WHB.  

Operations 

The Cask Receiving and Preparation System is shown on Figure 7.2.2-9 and the areas used to 
conduct these operations are shown on the mechanical flow diagram WHB-SK-101A.  

A shipping cask is unloaded from a truck or rail carrier and placed on a preparation cart as described 
below: 

A. A shipping cask is brought into the WHB at the carrier bay (location 1) through a roll up 
door by the on-site prime mover.  

B. A preparation cart is brought into the carrier bay. This cart may come from the loaded cask* 
preparation area (location 3) through air lock I (location 2); or from the CMF.  

C. In the carrier bay, the trunnion block bolter gantry servicing the entry lane is positioned at 
the cask. The trunnion block bolter remotely unbolts the trunnion blocks on the cask and 
removes the trunnion blocks. The carrier bay crane, with a yoke applicable to the shipping 
cask, engages the cask's lifting trunnions and lifts the cask off the carrier until the cask is 
hanging vertically from the crane. The carrier bay crane lowers the cask onto the waiting 
cask cart.  

The carrier that brought the cask to the WHB is transferred from the carrier bay by the on-site prime 
mover to the RCA parking area. The carrier is removed so that the loaded shipping cask access lane 
of the carrier bay is free to receive another loaded shipping cask.  

A shipping cask requiring maintenance or decontamination is transferred on a preparation cart to the 
CMF. After maintenance or decontamination the cask is returned to the carrier bay from the CMF.
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If the cask is empty, it is shipped from the carrier bay by the Cask Preparation & Shipping System 
described in Section 7.2.2.5.6.  

Loaded shipping casks are transferred to the loaded cask preparation area as follows: 

A. The carrier bay door of the air lock opens.  

B. The preparation cart with the loaded shipping cask enters the air lock.  

C. The carrier bay door of the air lock closes.  

D. The loaded cask preparation area shielding door of the air lock opens.  

E. The cart takes the loaded cask into the loaded cask preparation area.  

F. The loaded cask preparation area shielding door of the air lock closes.  

A loaded shipping cask is prepared for unloading in the loaded cask preparation area. To keep 
worker exposures to within the applicable requirements, the loaded cask preparation operations are 
performed remotely. The loaded cask preparation operations for, say, the GA-4 truck cask are 
described below. Operations for other types of casks are similar.  

A. Move the loaded shipping cask to a preparation station in the loaded cask preparation area. Aft 

B. Clean the cask top.  

C. Remove the cover of the cask's gas sample port.  

D. Back out the gas sample port until it hits the stop.  

E. Check the cask cavity pressure and gas for contamination by connecting to the gas sample 
port plug quick disconnect.  

F. Introduce a small negative gauge pressure into the cask cavity.  

Following cask preparation, the loaded shipping cask is unloaded by the Canistered Waste Transfer 
System or the Uncanistered Waste Transfer System. Note that two unloading points are serviced by 
the four preparation stations in the loaded shipping cask preparation area. Thus the ratio of 
preparation stations to unloading points is 2:1.  

7.2.2.5.2 Canistenrd Waste TMansfer System 

Functions 

The Canistered Waste Transfer System removes a loaded SFA or DHLW canister from a rail 
shipping cask and places it in a special disposal container for the appropriate type of canistered 
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waste. It is the function of this system to transfer the shipping cask from a preparation cart to a 
-, transfer cart; move the shipping cask to the canistered waste cask room; unbolt and remove the canistered waste shipping cask lid; position the cask for unloading through the overhead cell port; remove the SFA canister or DHLW canisters from the shipping cask; place the canistered waste in the appropriate disposal container; service the shipping cask lid; replace the lid on the unloaded shipping cask; decontaminate the shipping cask, if necessary; and return the shipping cask to the preparation cart. This system transfers canistered waste from 623 waste shipments per year (peak rate). Figure 7.2.2-8 presents a conceptual illustration of this system.  

Scope 

The Canistered Waste Transfer System receives loaded shipping casks from the Cask Receiving and Preparation System and empty disposal containers for either SFA or DHLW canisters from the Disposal Container Welding and Transfer System. This system delivers empty shipping casks to the Cask Preparation and Shipping System, and loaded disposal containers to the Disposal Container 
Welding and Transfer System and the Canister Filler Addition System.  

The Canistered Waste Transfer System also requires interfaces with the electric power, recycled water, and industrial air systems to operate components. The system operations are performed in the following WHB locations: Decon 1, Canistered Waste Cask Room, Disposal Container Cell, and 
Disposal Container Cell Maintenance Bay.  

Operations 

The Canistered Waste Transfer System is shown on Figure 7.2.2-10 and the areas used to conduct 
these operations are shown on the mechanical flow diagram in sketch WHB-SK-1OIC.  
A rail shipping cask on a preparation cart enters decon 1 (location 7). from the loaded cask preparation area (location 3). Decon 1 is an airlock needed to operate the zoned HVAC confinement system described in Section 7.2.2.5.8. Decon I is also the first stop for any piece of equipment or cask coming out of the primary confinement zone of the canistered waste cask room. Anything coming out of the primary confinement zone of the canistered waste cask room can be 
decontaminated if necessary.  

In decon 1 the shipping cask is transferred from the preparation cart to a transfer cart and the cask 
is moved into the port room as described below: 

A. The monorail lifting device in decon I lifts the cask off the preparation cart.  

B. While the cask is suspended, the preparation cart returns to the loaded cask preparation area, where the cart is free to help in the preparation of another loaded shipping cask in parallel to the processing of the cask that the cart has just delivered to decon 1. If necessary, the preparation cart is decontaminated prior to leaving decon 1.  

_,_ C. In decon 1, the west side shielding door opens.  
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D. A transfer cart enters decon 1 and is positioned under the loaded cask suspended from the 
monorail lifting device.  

E. The monorail lifting device lowers the cask onto the transfer cart.  

F. The cask is secured to the transfer cart.  

G. The transfer cart takes the cask into the canistered waste cask room.  

H. The west shielding door of decon 1 closes.  

In the canistered waste cask room, the lid of a loaded rail shipping cask is removed from the cask 
as described below: 

A. The cask lid bolter positions itself above the cask.  

B. The cask lid bolter un-bolts the cask lid.  

C. The cask lid bolter moves out of the way from over the cask by sliding on the channels in 
the ceiling.  

D. The cask lid remover moves into position over the cask.  

E. The cask lid remover engages the lifting bolt holes in the cask lid and lifts the lid off the 
cask.  

F. The cask, riding on the transfer cart, is positioned under the transfer port for unloading.  
The cask lid, while suspended from the lid remover, is decontaminated in the canistered 
waste cask room using the dry ice method of localized decontamination.  

When the cask is positioned under the cell port, the SFA canister is lifted from the open rail cask, 
through the cask port and into the disposal container cell (location 21). In the disposal container cell, 
the cell crane places the SFA canister directly into a disposal container. The specific operations are 
described below: 

A. The cask port plug pneumatic seal is deflated.  

B. The cask port plug is moved aside to open the port.  

C. The crane lifts the SFA canister through the port and into the disposal container cell.  

D. The cask port plug is moved back over the cask port.  

E. The cask port pneumatic seal is inflated.
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Following removal of the SFA canister, the empty shipping cask returns to the canistered waste cask 
room on the transfer cart where the cask lid is reinstalled. After the lid is installed the empty 
shipping cask is transferred to the Cask Preparation and Shipping System as described below: 

A. After the cask is unloaded, the west shielding door opens again.  

B. The transfer cart brings the unloaded cask back into decon 1.  

C. The west shielding door closes.  

D. If necessary, the transfer cart and the unloaded cask are decontaminated.  

E. The monorail lifting device lifts the unloaded cask off the transfer cart.  

F. The west shielding door opens again.  

G. The transfer cart exits decon I back into the canistered waste cask room.  

H. The west shielding door closes.  

I. The monorail lifting device takes the cask to decon 2 (location 13). An unloaded cask 
preparation cart awaits the cask in decon 2.  

7.2.2.5.3 Disposal Container Welding and Transfer System 

Functions 

The Disposal Container Welding and Transfer System welds the lid of a loaded disposal container 
and transfers the sealed disposal container to the subsurface waste package transporter. It is the 
function of this system to position lids on loaded disposal containers; weld the disposal container 
lids; test the completed welds for integrity; repair faulty welds, if required; control the emissions 
from the welding process; store the sealed disposal container until ready for transfer to the subsurface 
waste package transporter, clean the sealed disposal container, transfer the sealed disposal container 
to the subsurface waste package transporter; and transfer a fresh, empty disposal container, with lid, 
into the WHB to replace the loaded container dispatched for emplacement. This system handles 634 
loaded disposal containers per year (peak rate). Figure 7.2.2-11 presents a conceptual illustration 
of this system.  

Scope 

The Disposal Container Welding and Transfer System receives unsealed, loaded disposal containers 
from the Uncanistered Waste Transfer System, Canistered Waste Transfer System, Canister Filler 
Addition System, and new, empty disposal containers from the on-site transportation system. The 
Disposal Container Welding and Transfer System delivers loaded and sealed disposal containers to 
the subsurface waste package transporter for underground emplacement.
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Operations

The Disposal Container Welding and Transfer System is shown on Figue 7.2.2-12 and the areas 
used to conduct these operations are shown on the mechanical flow diagram WHB-SK-1O1C and D.  

An open loaded disposal container is transferred to the disposal container cell (location 21) from one 
of the following systems: 

A. Uncanistered Waste Transfer System, where a disposal container loaded with bare SFA 
entered from decon 3.  

B. Canistered Waste Transfer System, where a disposal container loaded with a SFA canister 
entered from the canistered waste cask port room.  

C. Canister Filler Addition System, where a disposal container loaded with canister containing 
waste and filler material entered from decon 4.  

D. Performance Confirmation System, where an open or closed disposal container is returned 
after conducting tests and taking samples from decon 4.  

In the disposal container cell the, disposal container is closed with a welded lid, positioned 
horizontally and moved from the disposal cell as follows: 

A. If a disposal container welding station is available, the crane takes the disposal container 
to the welding station. If a welding station is not available, the crane takes the disposal 
container to a staging area in the cell, and when a welding station becomes available, the 
crane takes the disposal container to the welding station.  

B. The disposal container is welded and qualified through non-destructive testing at the 
welding station. The loaded disposal container now meets the 10 CFR 60 definition of a 
waste package.  

C. The cell crane takes the disposal container back to the staging area, where the disposal 
container awaits its transfer to the subsurface waste package tansporter.  

D. When the subsurface waste package transporter is docked at the WHB in air lock 9 
(location 67) the disposal container cell crane puts the disposal container in the 
horizontalizer.  

E. The horizontalizer rotates the disposal container to a horizontal repose.  

After leaving the disposal container cell, the loaded disposal container is delivered to the subsurface 
waste package transporter for underground emplacement in the repository as follows:.  

A. The disposal container transfer gantry picks up the disposal *container from the 
horizontalizer and takes the disposal container into decon 4 (location 22).
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B. The gantry puts the disposal container on the saddle in decon 4. The gantry retreats back 
into the disposal container cell. The shielding door connecting decon 4 to the disposal 
container cell closes. If necessary, the disposal container is decontaminated. After 
decontamination, the west shielding door of decon 4 opens, and the disposal container is 
ready to be put into the subsurface waste package transporter.  

C. The subsurfitoe transfer gantry picks up a loaded disposal container from decon 4 and puts 
it on the emplacement railcar waiting in the subsurface transfer room. The gantry then 
retreats back into the subsurface transfer gantry room.  

D. The shielding door to air lock 9 opens. The railcar loader pushes the railcar, supporting 
the disposal container, up to three feet into the =rsporter. Thereafter, the transporter 
push-pull mechanisms pull the railcar all the way into the transporter. The transporter 
closes. The disposal container is now ready to be taken underground for emplacement.  

7.2.2.S.4 Uncanlstered Waste ThtnsferSystem 

Functions 

The Uncanistered Waste Transfer System removes uncanistered SFAs from a truck shipping cask 
and provides for SFA placement in a special disposal container for the appropriate type (e.g., PWR 
or BWR) of uncanistered waste. It is the function of this system to transfer the shipping cask from 
a preparation cart to a transfer cart; move the shipping cask to the bare SFA cask port room; unbolt 
and remove the truck shipping cask lid; position the cask for unloading through the overhead SFA 
transfer cell port; remove the SFAs individually from the shipping cask; place the bare SFAs in the 
appropriate SFA staging rack; requisition an empty disposal container and position it below the 
disposal container port in the disposal container port room; transfer the SFAs from the staging rack 
into the empty disposal container; seal the disposal container inner lid; decontaminate the sealed 
disposal container, service the truck shipping cask lid; replace the lid on the unloaded shipping cask; 
decontaminat the shipping cask, If necessary; and return the shipping cask to the preparation cart.  
This system handles bare SFA waste from 72 shipping casks per year (peak rate). Figure 7.2.2-13 
presents a conceptual illustration of this system.  

Scope 

The Uncanistered Waste Transfer System receives loaded shipping casks from the Cask Receiving 
and Preparation System and empty disposal containers from the Disposal Container Welding and 
Transfer System. This system returns empty shipphng casks to the Cask Preparation and Shipping 
System, and loaded disposal containers to the Disposal Container Welding and Transfer System.  

The Uncanistered Waste Transfer System also requires interfaces with the electric power, recycled 
water, and industrial air systems to operate components. The system operations are performed in 
the following WHIB locations: Decon 2, Bare SFA Cask Port Room, Bare SFA Disposal Container 
Port Room, Bare SFA Transfer Cell, and Decon 3.
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Operations

The Uncanistered Waste Transfer System is shown on Figures 7.2.2-14 and 15, and the areas used 
to conduct these operations are shown on the mechanical flow diagram WHB-SK-101E.  

A truck shipping cask on a preparation cart enters decon I (location 7) from the loaded cask 
preparation area (location 3). A monorail cask lifting device moves the cask through airlock 3 
(location 8) and into decon 2 (location 13). In decon 2, the shipping cask is transferred from the 
preparation cart to a transfer cart and the cask is moved into the bare SFA cask port room (location 
10) in the same manner as casks containing canistered waste are moved from decon I to the 
canistered waste cask port room, as described in Section 7.2.2.5.2.  

In the uncanistered waste cask room, the lid of a loaded truck shipping cask is removed and the cask 
is moved under the cask port in the same manner as the loaded rail shipping cask is handled in the 
canistered waste cask room, as described in Section 7.2.2.5.2.  

Bare SFAs are lifted, one at a time, from the open truck cask, through the cask port and into the bare 
SFA transfer cell (location 71). In the bare SFA transfer cell, the cell crane places the SFA into one 
of the two staging racks. The specific operations are described below: 

A. The cask port plug pneumatic seal is deflated.  

B. The cask port plug is moved aside to open the port.  

C. The contamination control barrier is installed on the cask.  

D. The fuel transfer crane pulls one SFA out of the cask into the fuel transfer crane mast.  

E. The fuel transfer crane places the SFA in an assigned SFA staging rack position in the cell.  

F. Operations D and E are repeated until the shipping cask is empty.  

G. The inner surfaces of the contamination control barrier are cleaned with the dry ice 
decontamination method.  

H. The contamination control barrier is removed from the port.  

L The cask port plug is moved back over the cask port.  

J. The cask port pneumatic seal is inflated.  

The empty shipping cask returns to the uncanistered waste cask room on the transfer cart where the 
cask lid is reinstalled. After the lid is installed the empty shipping cask is transferred to the Cask 
Preparation and Shipping System in the same manner as the empty rail shipping casks, as described 
in Section 7.2.2.5.2.
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When a disposal container's worth of SFAs has collected in the SFA staging rack, a disposal 
container for that type of SFA is requisitioned and positioned under the disposal container port in 
the disposal container port room (location 12) below the cell. The cell operations for loading a 
disposal container are as follows: 

A. The disposal container port plug pneumatic seal is deflated.  

B. The disposal container port plug is moved aside to open the port.  

C. The contamination control barrier is installed on the disposal container.  

D. The fuel transfer crane pulls one SFA out of a designated staging rack position into the fuel 
transfer crane mast.  

E. The fuel transfer crane the SFA in the disposal container.  

F. Operations D and E are repeated until the disposal container is full.  

G. The inner surfaces of the contamination control barrier are cleaned with the dry ice 
decontamination method.  

H. The contamination control barrier is removed from the port.  

I. The disposal container port plug is moved back over the disposal container port.  

J. The disposal container port pneumatic seal is inflated.  

Both the cask and the disposal container ports are not opened at the same time. This method of 
operation accommodates a random bare SFA shipping schedule. By this method of operation, the 
duration for which a disposal container is attached to the disposal container port is only as long as 
it takes to continuously fill the disposal container from the bare SFA staging rack in the cell.  
Further, for reasons of safety, only one cell port, either the cask port or the disposal container port, 
is open at a time.  

After loading, the disposal containers' inner lid is welded on in the performance confirmation and 
filler cell (location 19), the container is decontaminated in decon 3 (location 20), and the container 
is moved into the disposal container cell (location 21). The specific operations are described below: 

A. The shielding door between the bare SFA disposal container port room and decon 3 is 
opened. The disposal container cart exits the port room, moves into the performance 
confirmation and filler cell and the shielding door is closed.  

B. In the performance confirmation and filler cell, the disposal container cart aligns the 
disposal container to the laser port.
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C. The performance confirmation and filler cell crane positions the disposal container inner lid for welding. The crane rotates the disposal container inner lid at the same rate at which the turntable on the cart rotates the disposal container. The laser directs a beam through 
the laser port and welds the disposal container inner lid to the disposal container. This weld is a shallow seal weld, designed to prevent the spread of contamination from inside 
the disposal container.  

D. After welding, the shielding door leading into decon 3 opens. The disposal container cart exits the performance confirmation and filler cell into decon 3 and the shielding door 
closes.  

E. In decon 3, the disposal container is decontaminated. This minimizes the spread of contamination by ensuring the disposal container is clean before it enters the lower 
contamination area of the disposal container cell.  

F. The shielding door between decon 3 and the disposal container cell opens and the cart is moved onto the turntable in the disposal container cell. Here the cart is rotated 90' and moved to where the container can be accessed by the disposal container cell crane.  

7.2.2.5.5 Canister Filler Addition System 

Functions 

The Canister Filler Addition System removes the lid from a sealed SFA canister, adds carbon steel shot to fill the voids between SFAs, and rewelds the lid back on the canister. The addition of filler material may be required for approximately 117 canisters as a criticality control measure. It is the function of this system to receive an SFA canister requiring filler material addition from the Canistered Waste Transfer System; cut and remove the top of the SFA canister; add filler material; replace the removed top; weld the canister top closed; decontaminate the sealed canister; and return the canister to the Disposal Container Welding and Transfer System. This system may fill 5 SFA canisters per year (average). Figure 7.2.2-13 presents a conceptual illustration of this system.  

Scope 

The Canister Filler Addition System receives loaded and sealed SFA canisters from the Canistered Waste Transfer System and filler material from the Warehousing System. This system returns sealed SFA canisters loaded with filler material to the Disposal Container Welding and Transfer System.  

The Uncanistered Waste Transfer System also requires interfaces with the electric power, recycled water, and industrial air systems to operate components. The system operations are performed in the following WHB locations: Performance Confirmation and Filler Cell, Decon 3, Laser Room, and 
Equipment Room 2.

BOOOOOOOO-01717.5705-00027 REV 00 Vol. If
March 19967-93



Operations 

The Canister Filler Addition System is shown on Figure 7.2.2-16, and the areas used to conduct these 

operations are shown on the mechanical flow diagram WHB-SK-101E.  

An SFA canister requiring filler is removed from an open disposal container and placed on a cart.  

The canister is moved from the disposal container cell (location 21), through decon.3 (location 20), 

and into the performance confirmation and filler cell (location 19). These operations are described 

below.  

A. The disposal container cell crane transfers the SFA canister from an open disposal 

container to a transfer cart.  

B. The transfer cart moves to the turntable and rotates 900. The two shielding doors between 

the disposal container cell and the performance confirmation and filler cell are opened.  

C. The SFA canister on the cart is moved from the disposal container cell, through decon 3 

and into the performance confirmation and filler cell. The two shield doors are closed.  

In the performance confirmation and filler cell, the top of the canister is cut and removed. The 

canister filler device swings into position. (The design of the canister filler device has not been 

conceptualized yet.) If necessary during filling, the turntable on the cart rotates the canister. After 

the filling operation, the canister top is replaced and the cart aligns the canister with the laser port.  

The laser then closes the canister through laser welding.  

After filling, the loaded SFA canister is returned to the disposal container cell in the same manner 

as described in Section 7.2.2.5.4 for disposal containers containing uncanistered SFAs.  

7.2.2.5.6 Cask Preparation and Shipping System 

Functions 

The Cask Preparation and Shipping System prepares empty shipping casks for off-site transfer and 

loads empty shipping casks on rail or truck carriers for on-site transfer to the CSS. The system also 

transfers empty shipping casks to the CMF for maintenance after waste unloading. The system 

supports the shipment of 638 casks per year (peak rate). The system is compatible with both rail and 

truck shipping casks. Figure 7.2.2-17 presents a conceptual illustration of this system.  

Scope 

The Cask Preparation and Shipping System receives unloaded shipping casks from the Uncanistered 

Waste Transfer System and the Canistered Waste Transfer System, maintained shipping casks from 

the CMF, and empty truck or rail carriers from.the CSS. This system delivers empty shipping casks 

to the CMF for maintenance and returns empty shipping casks loaded on truck or rail carriers to the Am 

CSS.  
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The Cask Preparation and Shipping System also requires interfaces with the electric power and industrial air systems to operate components. The system operations are performed in the following WIB locations: Unloaded Cask Prep Area, Airlock 4, and Carrier Bay.  

Operaions 

The Cask Preparation and Shipping System is shown on Figure 7.2.2-18 and the areas used to conduct these operations are shown on the mechanical flow diagram WHB-SK-101F.  

The Cask Preparation and Shipping System prepares a shipping cask for off-site transportation following waste unloading. The empty cask is delivered to the unloaded cask preparation area (location 14) by either the Uncanistered Waste Transfer System or the Canistered Waste Transfer System. The cask arrives closed and decontaminated. Cask preparation includes visual inspections, cask closure inspections, health physics inspections, and if necessary, purging of the cask cavity with an inert gas. These operations are safely conducted by direct contact because the casks do not 
contain waste materials 

A cask that has been prepared for shipment is taken by the cart on which it rides into the carrier bay (location 1) through air lock 4 (location 15) as follows: The unloaded cask preparation area shielding door at the air lock 4 opens. The cart takes the unloaded cask into the air lock. The air lock closes. The door between the air lock and the carrier bay opens. The cask enters the carrier 
bay. The air lock door closes.  

If the cask requires maintenance (e.g., recertification, repair or reconfiguration) it is transferred to the CMF on the preparation cart. Casks leaving the CMF are transferred to the WHB carrier bay on 
preparation carts.  

In the carrier bay, an empty shipping cask is lifted from the preparation cart and loaded on a truck 
or rail carrier as described below: 

A. A designated truck or rail carrier is moved to the carrier bay from the RCA parking area 
by the on-site prime mover.  

B. The trunnion block bolter gantry servicing the entry lane is positioned at the cask. The trunnion block bolter remotely unbolts the trunnion blocks on the cask and removes the trunnion blocks. The carrier bay crane, with a yoke applicable to the shipping cask, engages the cask's lifting tmunions and lifts the cask off the preparation cart and onto the carrier until the cask is laying horizontally. The yoke is disengaged and the crane is moved 
aside.  

C. The shipping cask leaves the WHB carrier bay through a roll-up door.  
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7.2.2.5.7 Performance Confirmation System

Functions 

The Performance Confirmation System: 

"* Receives disposal containers retrieved from underground emplacement 

"* Examines surface corrosion and samples surface films, if required 

"* Opens the disposal containers and internal waste canister, as required, to remove samples 
for laboratory analysis (e.g., SFA materials, disposal container materials, and internal 
gases) 

"* Performs evaluation measurements 

"* Repackages the disposal container 

". Replaces and seals the internal canister and/or disposal container lids 

"* Returns the disposal container to the waste package transporter for underground 
emplacement.  

9 ' It is assumed that the WHB will be required to process a disposal container for performance 
confirmation once every ten years. Figure 7.2.2-13 presents a conceptual illustration of this system.  

Scope 

The Performance Confirmation System receives loaded disposal containers from the underground 
emplacement area. This system delivers samples to the WHB analytical laboratory and returns 
loaded disposal containers to the Disposal Container Welding and Transfer System.  

The Performance Confirmation System also requires interfaces with the electric power and industrial 
air systems to operate components. The system operations are performed in the following WHB 
locations: Disposal Container Cell, Performance Confirmation and Filler Cell, Decon 3, and Laser 
Room.  

Operations 

The Performance Confirmation System is shown on Figure 7.2.2-19 and the areas used to conduct 
these operations are shown on the mechanical flow diagram WIB-SK-101C, D and E.
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A closed, loaded disposal container is unloaded from an underground waste package transporter 
- and transferred to the performance confirmation and filler cell (location 19) as described below: 

A. The shielding door to air lock 9 (location 67) opens. A waste package transporter enters 
the air lock. The outside air lock door closes and inside door opens.  

B. The transportexs own push-pull mechanisms pushes the waste package railcar, carrying the 
disposal container, partially out of the transporter and into the subsurface transfer room 
(location 24). The cart loader pulls the railcar completely into the subsurface transfer 
room. The door between air lock 9 and the subsurface transfer room door closes.  

C. The shielding door to the subsurface transfer gantry room opens. The subsurface transfer 
gantry lifts the disposal container from the waste package railcar and moves the container 
into the subsurface transfer gantry room (location 23). The shielding door closes.  

D. From the subsurface gantry room the disposal container is transferred through the east 

shielding door into the disposal container cell.  

E. After the disposal container enters the disposal container cell and is rotated to a vertical 
position, the cell crane transfers the disposal container to the cart that takes the disposal 
container into the performance confirmation and filler cell.  

F. The disposal container is next transferred to the performance confirmation and filler cell.  
The disposal container is put on a cart which takes the disposal container through decon 
3 into the performance confirmation and filler cell.  

In the performance confirmation and filler cell, operations take place to take evaluation 
measurements and remove samples for laboratory analysis. The specific testing and sampling 
requirements have not been determined. It is assumed that in some cases the disposal container and 
any internal waste canister would need to be opened to sample and test the waste materials (i.e., 

SFAs). In other cases less evasive testing will be adequate such as cutting a hole through the 
disposal container and taking an internal gas sample. The operations expected to be performed to 
conduct each of these options are described below.  

For removing SFA samples for laboratory testing the following operations are likely to be performed: 

A. The cart is positioned to make the lid of the disposal container accessible to the laser cutter.  
The laser cuts the lid off the container while the container is rotated by the cart it is riding 
on.  

B. If the disposal container contains a sealed SFA canister, the canister's lid is also cut by the 
laser.  

C. When access to the SFAs has been achieved, an SFA is lifted from the disposal container 
and samples are cut from the assembly by either the laser or another mechanism capable 
of making finer cuts. (The latter is not included in the present conceptual design of the
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WI-B.) The samples are packaged, cleaned, and safely removed from the cell through 

transfer drawers for subsequent analyses. Note that the samples can also be cut in the bare 

SFA transfer cell. No matter which cells the samples are cut in, the cut SFA is overpacked 

in an overpack canister and re-inserted into the disposal container.  

D. The remains of the SFA are re-inserted.  

E. If the disposal container contains a waste canister, the canister's lid is reinstalled by the 

laser.  

F. The open disposal container is transferred from the performance confirmation cell in the 

same manner as described in Section 7.2.2.5.4 for disposal containers containing 
uncanistered SFAs.  

For collecting a sample of the internal disposal container gas for laboratory testing the following 

operations are likely to be performed: 

A. If the disposal container contains a sealed SFA canister, the lid of the disposal container 

is removed as described above.  

B. A laser sampling device is positioned on the disposal container or waste canister lid. This 

device cuts a hole in the container, extracts a gas sample and reseals the hole. The gas 

sample is captured in a bottle located in an adjacent room.  

C. The disposal container is transferred from the performance confirmation cell in the same 

manner as described in Section 7.2.2.5.4 for disposal containers containing uncanistered 
SFAs.  

Non-destructive evaluation measurements will be taken at various stages of disassembly. These may 

include dimensional checks and dye penetrant tests.  

7.2.2.5.8 IIVAC System 

Funetions 

The HVAC system for the WHB provides proper environmental conditions for the equipment used 

in this facility as well as for the health, safety, and comfort of operating personnel. Details of the 

WHB HVAC system are presented on HVAC Flow Diagrams WHH-SK-100, 101, 102A through 

102L, and HVAC confinement drawings 103A through E in Appendix D.  

Confinement Zones 

The HVAC system is required to confine radioactive and hazardous materials within the WHB as 

close to the point of origin as practicable and also prevent uncontrolled releases to rooms and areas 

normally occupied by personnel. This confinement is accomplished by a series of successive
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confinement zones of varying pressures. Each successive confinement zone is at a lower pressure 
and has a higher potential for contamination.  

The Primary Confinement Zone is at the lowest pressure. In the WHB this zone includes the 
enclosures that perform functions of opening or sealing casks, or loading and unloading nuclear 
material into or from casks, or provide decontamination functions. Examples: cells, decon rooms, 
port rooms, and the associated HEPA-filtered final exhaust air system.  

The Secondary Confinement Zone includes enclosures and rooms that contain potentially 
contaminated process equipment, or rooms supporting primary confinement functions. Examples 
of areas that are classified as secondary confinement zones include the mechanical master-slave 
manipulator shops, warm maintenance enclosure, disposal container welding support enclosure, and 
associated HEPA-filtered final exhaust air system.  

The Tertiary Confinement Zone include enclosures and rooms that do not have contact with the 
primary confinement but may become contaminated accidentally. Examples of areas that are 
classified tertiary confinement zones include the operating galleries, corridors, health physics rooms, 
storage, prep stations, and associated HEPA-filtered final exhaust air system.  

The other areas of the facility are normally clean and do not have potential for contamination. These 
areas are designated Neutral Areas and are required to be maintained at a higher pressure than the 
adjacent tertiary confinement zone. Provisions are made to prevent these areas from becoming more 
negative than any adjacent tertiary confinement zone. Examples of neutral areas are the carrier bay, 
entry air locks, lobby, exit stairwells, vestibules, offices, administration, change rooms, break rooms, 
and spare parts room.  

Scope 

The HVAC system for the WHB includes the components necessary for continuous operation during.  
normal or off-normal conditions and is designed to maintain the WHB at the proper environmental 
conditions for the health, safety, and comfort of operating personnel as well as for the equipment 
used in the facility. The system is comprised of the components listed on the HVAC flow sketches 
WHH-SK-100, 101, 102A through 102L, and HVAC confinement drawings 103A through E in 
Appendix D including: tornado dampers, fans (supply, return and exhaust), air handling units, air 
curtains, exhaust HEPA filter units, flow measuring elements, isokinetic sampling system, control 
dampers, ductwork, and an exhaust stack.  

The system also requires interfaces with the following support systems: 

A. Normal, standby or emergency electric power to operate the components such as 
instruments, fans, and air heaters during normal and off-normal operation as confirmed by 
safety analysis 

B. Instrument air to operate instruments and pneumatic operators 

C. Chilled water to provide air cooling
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D. Fire protection fire panels, smoke and temperature detectors to activate the closure of fire 
dampers in the ductwork or initiate the HEPA protection deluge systems that are integral 
part of the ventilation system.  

E. WHB structure to house system components 

Operations 

The HVAC System is comprised of three separate, independent subsystems designed to operate 
continuously. The first is a subsystem that in conjunction with the cells, port rooms, and decon 
rooms comprises the primary confinement zone of the WHB. The second is a subsystem that serves 
the secondary and tertiary confinement zones of the WHB. The third is a subsystem that serves the 
shipping and receiving carrier bay area. The subsystems are shown on HVAC flow sketches 
contained in Appendix D. These sketches describe the rate and flow path of air through the system 
components.  

Primary Confinement Areas HVAC Subsystem 

The WHB Primary Confinement Areas HVAC Subsystem is a separate, independent, once-through, 
automatic ventilation subsystem designed to: operate continuously, maintain proper design 
conditions for the equipment; and provide contamination confinement. The subsystem serves the 
cells, port rooms, and decon rooms in the WHB. The subsystem is shown on HVAC flow sketches 
WI-IH-SK-102A, 102C, 1021, and 102K.  

The primary confinement zone is maintained at a negative pressure of -0.7" wg with respect to the 
secondary confinement.  

The subsystem consists of dedicated supply air handling units and associated supply air fans, 
exhaust is discharged to the outside environment by a dedicated final exhaust unit with two testable 
stages of HEPA filters, associated primary confinement final exhaust fans, and exhaust air stack.  
The primary confinement negative pressure is maintained by the final exhaust fans which modulate 
to compensate for variances due to the final HEPA filter loading. Corrosive vapors, noxious gases 
or vapors, and flammable (or combustible) gases are not anticipated from these exhausts.  

Secondary and Tertiary Confinement Areas HVAC Subsystem 

The WHB Secondary and Tertiary Confinement Areas HVAC Subsystem is a separate, independent, 
once-through, automatic ventilation subsystem designed to: operate continuously; maintain proper 
environmental conditions for the health, safety, and comfort of personnel; maintain proper design 
conditions for the equipment; and provide contamination confinement. The subsystem consists of 
dedicated supply air handling units and associated supply air fans, and final exhaust units with two 
testable stages of HEPA filters, associated final exhaust fans, and exhaust air stack.  

The negative pressure in secondary confinement areas is maintained at -0.3" wg and the tertiary 
confinement areas at -0.15" wg with respect to the outside atmosphere by modulating the supply air
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flow and providing constant exhaust. The final exhaust fans modulate to compensate for variances w due to final HEPA filter loading 
The subsystem is shown on HVAC flow sketches WHH-SK-102B, 102D through H, 102J, and 
102K.  

The WHB processing areas are equipped with Continuous Air Monitoring systems.  
The components of this subsystem along with the components of the primary confinement subsystem are located in a separate, dedicated equipment room. The components are of nuclear-grade quality comprised of air handling units, fans, pumps, air distribution equipment, and instrumentation. The exhaust is comprised of bag-out housings with two stages of HEPA filters and adequate provisions for testing, inspection, monitoring, maintenance, and repair operations. The HEPA filtration has a minimum start-up efficiency of 99.97 percent as tested in accordance with ANSI-N510. Electric heating is selected as the preheating and reheating media for estimate purposes in the absence of an energy conservation analysis (to be performed later). The ductwork is of welded carbon steel constructed in accordance with Sheet Metal and Air-conditioning Contractors National Association 

high-pressure standards.  

Neutral Areas HVAC Subsystem 

The Neutral Areas HVAC Subsystem provides the ventilation for various contamination free functional areas such as: 

A. Carrier Bay and equipment room : This functional area is of the recirculation type designed to operate normally with approximately 10 percent outside air ventilation, designed to, maintain space design conditions, and ensure proper indoor air quality. This ventilation concept is shown on HVAC flow sketch WHH-SK-l01.  

B. The offices and miscellaneous rooms HVAC subsystem is of the recirculation type designed to operate normally with approximately 10 percent outside air except that the change rooms are provided with once-through ventilation with a single stage of HEPA filters. This ventilation concept is shown on HVAC flow sketch WHH-SK-102L.  
The components for the neutral areas subsystem are of industrial-grade quality and are comprised of air handling units, fans, pumps, air distribution, and control instrumentation. The filters are 30 and 90 percent efficiency filters. The change rooms I{EPA filters have a minimum start-up efficiency of 99.97 percent as tested in accordance with ANSI-N510. Electric heating is selected as the preheating and reheating media for estimate purposes in the absence of an energy conservation analysis (to be performed later). The ductwork is of galvanized steel construction in accordance with Sheet Metal and Air-conditioning Contractors National Association low-pressure standards.  

7.2.2.5.9 Other Systems 

The operation of the WHB requires a number of additional systems that are listed and briefly 
described in this section.. The W1B support systems include building utilities, security, monitoring, 
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and control systems required to safely, and effectively maintain waste handling operations. These 

facility specific support systems'are listed below.  

A. Power Distribution System including 480/208/120 VAC and the safety bus.  

B. Water Distribution System for supplying fire water, potable water, chilled water, and 

recycled water from the WTB.  

C. Sanitary Waste Collection System for the removal of facility sanitary waste.  

D. Secondary Waste Collection System for the collection and containment of facility 

generated LLW and HW.  

E. Communications Systems including, telephone/public address, video, data, and secure 

networks.  

F. Facility Monitor and Control System to monitor and control building utilities and material 

handling 

G. Radiological Monitoring System for monitoring facility radiological performance and 

support to health physics activities 

H. Fire Protection and Detection System for manual and automatic initiation of fire 

suppression, and alarm equipment 

L Security Systems including the following subsystems: physical protection and safeguards, 

intrusion alarm system, communications, facility security station 

J. Office Systems for supporting administrative, planning, and engineering activities 

K. Decontamination Systems including water washing and dry carbon dioxide spraying 

L. Industrial Air System supporting pneumatic control equipment and industrial air stations.  

M. Material Handling System for controlling the electromechanical equipment dedicated to 

• handling and maintaining casks/furnishings, SNF, and waste package/furnishings.  

Each of the WHB support systems are briefly described below: 

Power Distribution System 

The Electrical Power System distributes power throughout the facility to support HVAC, material 

handling equipment, uninterruptible power supply, battery chargers, instrumentation systems, 

computer and office equipment, lighting, and general purpose users. Electrical equipment consists A*& 

of the 480/208/120 volt transformers,' facility grounding system, panel boards, cable and conduit, 
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unintermptible power supply systems, lighting and controls, power meters, termination panels and 
0 outlets, and a lightning protection system.  

Equipment important to maintaining safety is connected to the facility safety bus including, HVAC, 
fire detection, security, emergency lighting, communications, and public address equipment. The 
safety bus is automatically activated following a power failure, including operation of the Standby 
Generators. Certain material handling equipment may be connected to the bus or provided alternate 
power for short term recovery operations. Safety bus equipment is installed separately from the 
general electrical service, and tagged with a unique identifier.  

Battery powered uninterruptible power supply is provided for equipment that is adversely impacted 
by power brown-out, transients or short term interruptions. Security, fire detection, emergency 
lighting, Facility Monitor and Control System, and communications equipment are powered from 
the uninterruptible power supply.  

Water Distribution System 

The Water Distribution System supplies fire, potable, chilled, and recycled water to users throughout 
the facility. Each water service, which is described below, is independently piped, and tagged with 
a unique identifier: 

A. Fire water is valved and metered at the facility, and services the Fire Protection System, 
and industrial water user stations.  

B. Potable Water is valved and metered at the facility, and distributed throughout the building 
for servicing drinking, toilet, and sanitary water stations.  

C. Chilled Water is valved, and metered at the entry to the facility, and distributed to the 
facility HVAC systems. Chilled water flow, pressure, and valving are controlled and 
monitored by the Facility Monitor and Control System.  

D. Recycled Water is produced at the WTB by treating recyclable low level liquid waste. The 
recycled water is stored at the WTB collection and distributed to the WHB and other 
facilities.  

Sanitary Waste Collection System 

Sanitary waste is piped from the facility to the Sanitary Waste Collection System distributed 
throughout the site. The Sanitary Waste Collection System is comprised of a facility network of 
sanitary waste piping.  

Secondary Waste Collection Systems 

Recyclable and non-recyclable low-level liquid waste generated within the WHB is accumulated at 
the facility. The waste collection system includes the pumps and controls required to transfer the 
waste to the WTB for processing.
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Communications Systems

The Communications Systems includes: telephone, video, data, and public address/warning 
equipment, and networks as described below: 

A. Telephone stations are provided and connected to the facility communications network and 
to the site communications backbone connecting with the site telephone exchange.  

B. Video cameras are provided at security stations throughout each building. Video data is 
included on the Security System network, and can be viewed at the facility security control 
room, and to other security stations at the site. Video cameras are installed at certain waste 
handling stations to assist in waste handling, waste packaging, and equipment repair 
operations. Video display is supported at Facility Monitor and Control System and Material 
Handling System operator stations as required.  

C. Data networks are distributed throughout the facility to support the monitoring and control 
systems, and office systems. Dedicated, redundant networks are provided for fire detection, 
security, radiological monitoring, and Facility Monitor and Control System. Security and 
fire detection system networks are tamper proof, individually routed, and are not routed 
through other facility systems.  

D. The public address/warning equipment provides for automatic and security initiated 
warning tones, beacons, advisories, and announcements. Facility Speaker and Alarm 
Panels are installed throughout the operational areas and are bridged to the facility security 
and communications network. The equipment and network are powered by uninterruptible 
power supply.  

Facility Monitor and Control System 

The Facility Monitor and Control System provides central and local monitoring and control of 
facility support systems including, power, water, HVAC, and miscellaneous mechanical, and-support 
systems. Facility monitor and Control System equipment includes the instrumentation, controls, 
multiplexers, cable/cable trays, data network, local control stations, annunciators, computers/servers, 
operator workstations, and printers. The main control room and local control stations associated 
with this system are described below: 

A. The main control room centralizes and integrates the operational activities of the facility.  
The main control room equipment includes computers, servers, printers, data storage 
equipment, video displays, and operator workstations. The operator workstations provide 
supervisory control and monitoring of the Facility Monitor and Control System, material 
handling system, and radiological monitoring system, software program development, and 
operator training.  

B. Local Control Stations consisting of manual (hardwired) panels or industrial workstations 
are installed at process equipment stations. These panels support manual process control, 
emergency, and maintenance activities. Certain local maintenance stations may be
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supported with portable computers. When local control is selected, the central operator 
workstation is in a monitor only mode.  

Radiological Monitoring System 

The radiological monitoring system measures, alarms, trends, displays, and reports radiation levels 
throughout the facility. The radiological monitoring system also collects radiation data from the 
Facility Monitor and Control System and material handling systems, HVAC, and other site and plant effluent measurement instruments. Radiological monitoring system equipment includes the radiation 
instruments, audio/visual alarm panels, communications network, computer/servers, operator 
workstations, and printers. Radiation instruments include monitors for effluents, HVAC exhausts, 
areas, portals, hand and foot measurements, process measurements, and continuous air monitors.  
A vacuum system services the continuous air monitors and HVAC exhaust'monitors; however, the 
vacuum equipment may be integral to the analyzer package.  

The radiological monitoring system also encompasses the Health Physics (HP) operations that monitor the facility radiological environment, and coordinate HP activities with the central HP office, security, medical, and other occupational safety offices. HP acquires, displays, and records 
data from the radiological monitoring system, continuous air monitors, and dosimeters, and maintains that equipment HP equipment includes the laboratory/calibration instruments, calibration 
sources, computers, workstations, and printers. The computer is connected to the site network 
providing access to the HP data base, and meteorological data.  

Fire Protection and Detection System 

The Fire Protection and Detection system provides automatic and local manual initiation of fire 
suppression and, alarms. The major subsystems are described below: 

A. The fire protection subsystem is a wet pipe sprinkler and fire extinguisher system. The 
system includes the fire water distribution piping, control valves, sprinkler heads, 
strategically placed fire hose stations, and fire extinguishers. Fire actuated dampers may 
be provided near certain radiation areas to automatically close off the air supply when a fire 
is detected in that area.  

B. The fire detection subsystem is a dedicated caution and warning system distributed 
throughout the facility. The system consists of smoke detectors, thermal detectors, 
cable/conduit, pull boxes, fire alarm panels, water flow and pressure instruments, and the 
fire detection system communications network.  

C. The emergency response subsystem includes fire and smoke alarms, which are initiated at 
the local fire panels, fire alarm control center, security stations, and Facility Monitor and 
Control System stations.
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Security System 

The Security System prevents unauthorized personnel and vehicle access to the facility, protects from 

sabotage and theft, and supports safety operations. Security equipment includes the barriers, intrusion 

alarm system, video surveillance system, security panels, cable/conduit, central control room, 

communications network, security lighting, and backup power equipment. Security equipment is 

installed, and routed independent of the other facility equipment. Control room, instruments, signal, 

and termination equipment are tamper proof. The major subsystems are described below: 

A. Physical protection and safeguards subsystem - Physical barriers are installed at the 

facility to control and divert personnel and vehicles through designated security portals 

which are designed for effective identification and searches. Primary portals are controlled 

with electric locks initiated by card access or security personnel. Electric door locks 

include battery, uninterruptible power supply, or mechanical backup control. Visual 

searches are performed with the aid of portable detectors or instruments.  

B. Intrusion Alarm System - The Intrusion Alarm System provides automatic detection and 

alarm of unauthorized facility ingress and egress. Access portals are electrically monitored 

or controlled. Video cameras are located at strategic operating areas throughout the 

facility. Restricted or unfrequented areas are monitored with intrusion or motion detectors.  

C. Communications - Security equipment communicates with the facility and the site on 

dedicated networks. The network is bridged to the other facility networks for fire and 

radiological alarms, voice communications, and public address. It is bridged to the site 

network backbone, supporting data and voice interchange with central security, and to the 

emergency centers.  

D. Facility Security Station - The facility security station provides central monitoring of the 

intrusion alarm system and serious facility alarms. It is located in a protected room without 

windows, and is manned twenty four hours a day. The equipment includes, a computer 

workstation, printer, central alarm display, video displays and controls, public address 

equipment, and emergency communications.  

Office Systems 

The Office Systems support the administrative, planning, and engineering activities associated with 

operations specific tothe facility. The systems are connected to the site network and are configured 

to annex the primary activities performed at the Administrative Building. The office equipment 

consists of computers, servers, workstations, facsimile, printers, and copiers.  

Decontamination Systems 

There are a variety of Decontamination Systems under consideration for the WHB. Fire water and 

recycled water hoses and fittings are available at all decontamination stations to provide water 

washing capability. A dry carbon dioxide Decontamination System will be installed at various 

locations in the WHB.
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Industrial Air System

The Industrial Air system includes valves and meters at the facility, and a distribution network 
throughout the building for servicing pneumatic controls and industrial air user stations.  

Material Handling System 

The WHB material handling system controls the electromechanical equipment dedicated to handling 
and maintaining casks/furnishings, SNF, and waste package/furnishings. Electromechanical 
equipment includes the cranes, powered manipulators, tooling, shield door actuators, camera 
controls, decontamination equipment, welders and inspection instruments dedicated to removing, 
storing, and packaging the waste, and for remote maintenance. Operator stations are installed at 
material handling stations throughout the facility, and are customized for the equipment at each 
location. Operator station equipment includes a main panel/console, workstation, video displays, 
multiplexers, cable/conduit, data network, and printer.  

Main Control Room: The main control room centralizes and integrates the operational activities of 
the facility. The main control room equipment includes computers, servers, printers, data storage 
equipment, video displays, and operator workstations. The operator workstations provide 
supervisory control and monitoring of the Facility Monitor and Control System, material handling 
system, and radiological monitoring system, software program development, and operator training.  

Local Control Stations: Manual (hardwired) panels or industrial workstations are installed at major 
facility equipment stations. These panels support manual process control, emergency, and 
maintenance activities. Certain local maintenance stations may be supported with portable 
computers. When local control is selected, the central operator workstation is in a monitor only 
mode.  

7.2.2.6 Components Data 

The list for all major components associated with the WHB are provided in Table 7.2.2-8. This table 
includes the sketch number of the associated mechanical flow diagram, component location, 
equipment number, component description/capacity, Construction Specifications Institute 
specification number, and remarks codes. The remarks codes are defined as follows: 

AD Additional descriptions of the component are provided following the component table.  

CA The component is commercially available.  

MCA The component can be built by modifying commercially available equipment.  

ND The component is not available commercially (i.e., a new design is required) 

WP The component is to be designed by the Waste Package Development group.  
Mechanical and other interfaces with the WHB will be defined later.
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Considerations for component maintenance and recovery from failed component operations are 

described following the additional descriptions at the end of the component table.  

Additional Component Descriptions 

Expanded descriptions are provided below for many of the components listed in Table 7.2.2-8.  

Components with "AD" in the remarks column have such descriptions.  

HI-030, Carrier Bay Crane, Quantity 1. This is an overhead 125-ton capacity bridge crane with a 

25-ton auxiliary hook. The crane lifts loaded shipping casks off rail and truck carriers and lowers 

unloaded shipping casks onto rail and truck carriers.  

1If-035, Equipment Hoist, Quantity 1. For the maintenance of the carrier bay crane, a maintenance 

platform is provided in the carrier bay. The equipment hoist serves the function of lifting heavy parts 

and tools up to the maintenance platform during the maintenance of the carrier bay crane.  

HI-040, Trunnion Block Bolter Ganty, Quantity 2. This is a 2-ton gantry that spans across an access 

lane in the carrier bay. The gantry is wide and high enough to clear the largest shipping cask and its 

carrier. The purpose of the gantry is to carry the trunnion block bolter, which is described below.  

Two gantries are provided, one for each of the two access lanes in the WHB.  

-11-050, Disposal Container Crane, Quantity 1. The disposal container crane is an overhead bridge 

crane of 125 tons capacity with an auxiliary hook of 25 tons capacity. The crane spans the entire 

width of the disposal container cell. The crane serves the following functions: 1) Transfer SFA 

canisters from rail shipping casks to disposal containers, 2) Transfer canisters of DHLW from rail 

shipping casks to disposal containers, 3) Move loaded and unloaded disposal containers between 

various locations in the disposal container cell, 4) Lift cell equipment that needs repair into the 

maintenance bay serving the disposal container cell.  

HI-062, Welding Electromechanical Manipulator, Quantity 1. The purpose of the welding 

electromechanical manipulator is to assist with the disposal container welding activities in the 

disposal container cell. The remotely controlled welding electromechanical manipulator is mounted 

on a track which travels the length of the cell wall against which the welding stations are lined. The 

electromechanical manipulator can be positioned above any of the welding stations to provide 

welding support such as coupling and uncoupling hoses, power lines, and if necessary, weld filler 

metal supply tubes. In addition, the electromechanical manipulator assists the cell crane with the 

positioning of welders onto disposal containers.
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Table 7.2.2-8. WHB Major Component List

CSI 
Location Equip. Descripion- Capadty No. Spec. ReIuc 

(Ref.- Desc.) No. Units No.  

I-Carrier 1H-030 Carrier bay crane - 125 bridge, 25 ton 1 14630 AD, CA 
Bay auxiliary 

HM-035 Equipment hoist 1 14620 AD, CA 

HI-040 Trunnion block bolter gantry - 2 14640 AD, CA 
2 ton 

ME-018 Loaded cask preparation area recovery cart 1 14510 AD, MCA 

ME-019 Winch 1 14610 CA 

ME-020 Roll-up door 4 Not CA 
needed 

ME-021 Lifting yoke - large SFA canister cask 1 14600-1 CA 

ME-022 Lifting yoke - small SFA canister cask 1 14600-1 CA 

ME-023 Lifting yoke - truck cask 1 14600-1 CA 

ME-024 Trunnion block bolter 2 11500-1 ADMCA 

ME-025 Loaded cask preparation cart 4 14510 AD, MCA 

ME-030 Shield door 1 08315 AD, ND 

2- Air Lock ME-030 Shield door 1 08315 AD, ND 

3- Loaded ME-030 Shield door 1 08315 AD, ND 
Cask ME-035 Master-slave manipulator 8 14522 ND 

Preparation Prea ME-040 Shielding window 4 08570 CA 

ME-045 Preparation area glove box 2 13090 MCA 

ME-046 Vent & purge system 4 15480 MCA 

ME-047 Loaded cask preparation area recovery winch 4 14610 CA 

ME-048 Preparation area Automatic Guided Vehicle 1 14510 MCA 

7- Decon 1 ME-050 Decon device 1 15480 AD, MCA 

ME-055 Monorail cask lifting device 1 14620 AD, MCA 

ME-060 Lifting yoke - large SPA canister cask 1 14600-1 CA 

ME-061 Lifting yoke - small SFA canister cask 1 14600-1 CA 

ME-062 Lifting yoke - truck cask 1 14600-1 CA 

ME-065 Shield door 1 08315 ND 

9-Canistered ME-070 Transfer cart 1 14510 ND 
Waste Cask ME-075 Cask lid bolter 1 11500-1 AD, ND 

Room ME-076 Cask lid remover 1 11500-1 AD, ND 

ME-080 Decon device 1 15480 MCA 

ME-107 Shield door 1 08315 ND
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I
L~ocationi 

(Ref.- Dec.) 

142
Disposal 
Container 

Cell & 
Maintenance 

Bay 

5
Equipment 

Room 3 

22- Decon 4 

23

Subsurface 
Transfer 
Gantry 
Room 

24
Subsurface 

Transfer 
Room

Not AD,ND 
needed 

1 08315 ND 

1 15480 CA 

1 15480 AD, MCA 

2 08570 CA 

1 08315 ND 

1 08570 CA 

1 14640 AD, ND 

1 08315 ND 

1 14610 AD,MCA 

1 08570 CA 

1 08315 ND
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Table 7.2.2-8. WHB Major Component List (continued) 

N. CSI 

Equip. Descdpilon - Capacity Uts Spec. R 

No. 
No.  

HI-050 Disposal container crane 125 ton bridge, 25 1 4630 AD,CA 

ton auxiliary hoist 

Mi-060 Buddy crane - 25 ton bridge 1 14630 MCA 
19-062 -Electromechanical mnanipulator - welding I 14640 AD.CA 

ME-085 C02 pelletiZer 1 15480 - ND 

5F:9 e, ndvc 1 15480 AD, MCA 

ME-095 Disposal container buddy cart ---- 141_ C 

ME-0 Winch 1 14610 MCA 

ME-100 Shield door - maintenance bay 1 08315 ND 
ME-105 Crane retrn winch 1 14610 MCA 

ME- 110 Shielding window 9 08570 CA 

M&115-""- SFA canister ACGLF"- universal 1 14600-2 AD, ND 

-ME-117 Disposal container ACOLF - universal "--1 14600-2 AD, ND 

ME-120 Disposal container lid lifting fixture - 1 14600-2 ND 

universal 

ME-125 Welder lifting device 1 11500-2 ND 

ME-130 Welder 15 11500-3 AD,ND, WP 

1 14500 AD, ND 

ME-140 Horizontalizer 1 14500 AD,ND 

ME-145 Disposal container transfer gantry 1 14640 AD,ND 

ME-365 Shield door 1 08315 ND 

ME-370 Turntable 1 14700 MCA 

ME-135 Motor - horizontalizer 2 15170 CA

ME-150 Disposal container saddle 

ME-155 Shield door 

ME-160 CO2 PelleiIzer 

ME-165 Decon device 

ME-167 Shielding window 

ME- 170 Shield door 

ME-172 Shielding window 

ME-175 Subsurface transfer gantry 

MF,-176 Shield door 

ME-177 Disposal container railcar loader - pneumatic 

ME-178 Shielding window 

ME-180 Shield door



Table 7.2.2-8. WHB Major Component List (continued) 

Location Equip. No.  

(Ref.- Dese.) No. Units Spec. Remad_ 
No.  

67- Air Lock M&-182 Shielding window 1 08570 CA 
9 ME-185 Roll-up door 1 Not CA 

needed 

13 - Decon 2 ME-065 Shield door 1 08315 ND 

M&-200 Decon device 1 15480 AD, MCA 

12- Bare ME-210 Decon device 1 15480 MCA 
SFA Cask ME-220 Transfer cart 1 14510 ND 
Port Room ME-225 Cask lid bolter 1 11500-1 AD,ND 

ME-226 Cask lid rrer 1 11500-1 AD, ND 

71 -Bare HI-065 Buddy crane - 10 ton 1 14630 MCA 
SFA H1-070 Fuel transfer crane- 5 ton 1 14630 ADMCA 

Transfer Cell 
Tn138- Bare HI-072 Equipment hoist - 10 ton 1 14620 AD,CA 

SFA Maint. HI-075 Grapple electromechanical mechanical 1 14630 MCA 
Bay manipulator 

-11-080 Decon electromechanical mechanical 1 14630 MCA 
manipulator 

ME-190 Crane return winch 1 14610 MCA 

ME-205 Decon device 1 15480 MCA 

ME-215 Contamination control barrier lifting device 1 14600-3 MCA 

ME-230 Contamination control barrier 2 13090 AD, ND 

ME-235 Port plug - bare SFA cask port room 1 08315 AD, ND 

ME-245 Shield door - maintenance bay 1 08315 ND 

ME-247 Grapple - BWR SFA 1 14600-4 MCA 

ME-248 Grapple - PWR SFA 1 14600-4 MCA 

M_-250 Overhead decon device 1 15480 MCA 

ME-252 Shielding window 3 08570 CA

ME-255 Bare SFA staging rack shield plug - PWR 1 08315 MCA 

ME-265 PWR SPA staging rack (28 positions) 1 10680 AD, ND 

ME-270 Bare SFA staging rack shield plug - BWR 1 08315 ND 

ME-280 BWR SFA staging rack (48 positions) 1 10680 AD, ND 

ME-290 Contamination control barrier 2 13090 ND 

ME-295 Port plug (bare SFA disposal container port 1 08315 AD, ND 
132- room) 

Equipment ME-195 CO, pelletizer - maintenance bay 1 15480 CA 
Room 1 ME-240 Motor- bare SFA cask port plug 1 15170 CA 

ME-260 Motor - bare SFA staging shield plug - PWR 1 15170 CA 

ME-275 Motor - bare SFA staging rack shield plug - 1 15170 CA 
BWR I I 

ME-300 Motor - bare SFA disposal container port 1 15170 MCA 
room shield plug
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Table 7.2.2-8. WHB Major Component List (continued) 

Location Equip. No. CSl 
(Ref.- Desc.) No. Descdption. Capacity Units Spe. Remarks 

No.  

ME-305 CO2 pelletizer - bare. SPA transfer cell 1 15480 CA 
12- Bare ME-253 Shielding window 2 08570 CA 

SFA 
Disposal 
Container ME-285 SFA disposal container cart 1 14510 AD, ND 
Port Room 

19- HI-085 PC & filler cell crane - 10 ton bridge 1 14630 ADMCA 
Performance HI-090 Electromechanical mechanical manipulator 1 14630 MCA Confirmation (PC)i t H-095 Buddy crane - 10 ton 1 14630 MCA 

Filler Cell ME-310 Shield door 1 08315 ND 
& 137- ME-315 Disposal container lid lifting device - 1 14500 ND 

Performance universal 
Confirmation ME-317 SFA canister lid lifting device - universal 1 14500 AD, ND 
Maint. Bay 

ME-321 Laser beam port 1 08570 ND 
ME-325 Filler loading device 1 14570 ND, WP 

ME-330 Shielding window 3 08570 CA 
ME-335 Shield door - maintenance bay 1 08315 ND 
ME-355 Decon device 1 15480 MCA 
ME-360 Crane return winch 1 14610 CA 

3 1- Laser ME-320 Laser welding & cutting machine 1 11500-4 AD, MCA 
Room 

133- ME-345 CO2 pelletizer 1 15480 CA 
Equipment 

Room 2 
20- Decon 3 HI-100 Electromechanical mechanical manipulator 1 14630 CA 

ME-340 Shield door 1 08315 ND 
ME-342 Shielding window 4 08570 CA 
ME-350 Decon device 1 15480 AD, MCA 

14- ME-030 Shield door 1 08315 ND 
Unloaded ME-380 Work platform 1 14800 CA 
Cask Prep ME-385 Cask cavity pressurization equipment 4 15480 MCA 

15- Air Lock ME-030 Shield door 1 08315 ND 
4 ME-390 Unloaded cask preparation area cart 4 14510 MCA

ACGLF = Automatic Center of Gravity Lift Fixture 
CSI = Construction Specifications Institute 
CO2 = Carbon dioxide
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HI-070, Fuel Transfer Crane, Quantity 1. The fuel transfer crane is a 5-ton overhead bridge crane 

g mounted with a telescoping mast, the cross section of which is sized to accommodate a bare SPA 

of the largest cross section. See sketch WHM-SK-101L The telescoping feature of the mast allows 

the bottom of the mast to be lowered through the port of the bare SFA cell down to as close as 

possible to the top of the truck shipping cask positioned in the bare SFA cask port room below the 

cell. Two closed circuit television cameras are mounted on the fuel transfer crane to aid in the 

accurate positioning for SFA transfer operations. HVAC equipment mounted on the bridge crane 

provides a slight negative pressure relative to the cell's ambient pressure inside the mast during SFA 

transfer so that the spread of the contamiiiation shed by the bare SPA is minimized. To further 

minimize the spread of contamination during bare SFA transfer, the bottom of the mast has a door 

that closes after a bare SFA has been pulled into it. The air drawn into the mast is ducted to the SFA 

cell's HEPA filtration systems. The fuel transfer crane conceptualized for the WHB is the equal of 

an existing technology called Fuel Master Fuel Handling System developed by PaR Systems, Inc.  

and operating at the Calvert Cliffs reactor since 1992.  

HI-072, Equipment Hoist, Quantity 1. Adjacent to the fuel transfer crane bridge is the 10 ton 

equipment hoist. The primary function of the hoist is to handle the contamination control barriers 

in the bare SFA transfer cell. The hoist utilizes a lifting device to mate with the contamination 

control barriers. When not in use the lifting device rests in a storage rack. A secondary function of 

the hoist is to lift cell equipment into the cell maintenance bay for maintenance.  

HI-085, Performance Confirmation & Filler Cell Crane, Quantity 1. This is a regular 10-ton 

overhead bridge crane adapted for hot cell applications.  

ME-018, Loaded Cask Preparation Area Recovery Cart, Quantity 1. It is possible that a cask cart 

fails in the loaded cask preparation area. The loaded cask preparation area is a radiation area due 

to the presence of loaded shipping casks. Human access to this area is not advised when loaded 

shipping casks are in the area, so a failed cart must be recovered remotely. The recovery cart 

recovers a failed cask cart remotely from the loaded cask preparation area by pulling the failed cart.  

out of the area. When not in use, the recovery cart is stored in the carrier bay.  

ME-024, Trunnion Block Bolter, Quantity 2. The trunnion block bolter is a remotely operated 

electromechanical manipulator mounted to a rigid telescoping mast for removing or installing 

shipping cask trunnion blocks, cask hold-down U bolts, or other similar features that hold a shipping 

cask to its carrier during movement. If needed, the trunnion block bolter can be equipped with 

instruments that remotely perform radiological surveys of shipping casks in the carrier bay. The 

electromechanical manipulator is the equal of a PaR Systems, Inc., design that is currently being used 

in existing facilities for heavy bolting and unbolting operations. The trunnion block bolter is 

equipped with closed circuit television cameras that assist in performing the trunnion block bolter 

operations remotely.  

ME-025, Loaded Cask Preparation Cart Quantity 4. See sketch WHM-SK-101A and B. The loaded 

shipping cask preparation cart is a four-wheeled electric cart riding on recessed rails and powered 

through bus bars on the floor. The cart holds the shipping cask upright on an A-frame from the 

O cask's upper trunnions. The cart has two sets of wheels, one at right angles to the other. By
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deploying the appropriate set of wheels, the cart can "turn" ninety degrees. Each cart adapts to 
different shipping casks by changing the cask supports at the top.  

ME-030, Shield Door, Quantity 2. The air lock is equipped with two concrete shield doors each two 
foot thick. The doors are interlocked so that both. doors cannot be open simultaneously. The doors 
are moved by pneumatic cable cylinders mounted on top. At the floor level, each door rides in a 
trench that prevents radiation from streaming out of the loaded cask preparation area west of the air 
lock. Each door rides on air bearings. The air bearings are installed for easy replacement. The cable 
cylinder and air bearings are design features common to all concrete shield doors in the WHB.  
These design features are the same as used in existing nuclear installations such as the DOE's Waste 
Isolation Pilot Plant, located in Carlsbad, New Mexico.  

ME-050, Decon Device, Quantity 1. Decontamination facilities in decon 1 include a high pressure 
water jet system and, for more localized decontamination needs, a dry ice decontamination device.  
The latter includes a dry ice pelletizer. The pelletizer consists of a CO2 pellet production system and 
a delivery system. The production system converts refrigerated liquid CO2 to-dry ice snow inside 
a pressurized chamber. The snow is then compressed into uniform pellets. The dry ice pellets are 
fed from a hopper to the blasting nozzle, where high-velocity compressed air delivers a high-velocity 
stream of solid CO2 or dry ice pellets for blast cleaning. Upon impact, the pellets sublime to CO 
gas which carries with it the contamination from the surface being cleaned. The contamination is 
collected by vacuum nozzles and ducted to HEPA filters.  

ME-055, Monorail Cask Lifting Device, Quantity 1. The monorail cask lifting device is a monorail 
crane with redundant hooks and a motorized trolley carrying the shipping cask lifting yoke. The 
monorail crane is rated at 125 tons. The crane is maintained in a room south of decon 1. The yoke 
storage room is identified as location 26 in sketch WHA-SK-100A. The crane's monorail extends 
from the yoke storage room, through decon 1, through an air lock identified as location 8 in sketch 
WHA-SK-100A, and to decon 2 identified as location 13 in sketch WHA-SK-100A.  

ME-075, Cask Lid Bolter, Quantity 1. See sketch WHM-SK-101C. The cask lid bolteris a remotely 
operated equipment that loosens or installs the lid bolts of a shipping cask. The bolter rides on 
channels mounted to the ceiling of the canistered waste cask room. The bolter has two pneumatic 
nut-runners on linear adjusters so that the nut-runners move in and out to adjust for different cask 
lid bolt locations. Redundant electric motors turn the nut-runners to access the bolts on different 
cask lid bolt patterns. The bolter can be pre-programmed for different cask lid bolt patterns. The 
nut-runners are off-the-shelf items sized to provide the torques necessary for installing the lid bolts 
for the shipping casks handled in the WHB.  

ME-076, Cask Lid Remover, Quantity 1. See sketch WHM-SK-101D. The cask lid remover is a 
remotely operated equipment that lifts a loosened cask lid off a loaded shipping cask or lowers a cask 
lid onto an unloaded shipping cask. The lid remover is mounted to the same channels as the cask 
lid bolter described in the previous paragraph. Like the cask lid bolter, the lid remover also uses 
pneumatic nut-runners that engage the lifting bolt holes on a shipping cask's lid. The lid remover 
can be pre-programmed for different cask lid bolt patterns. The nut-runners are off-the-shelf items.
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ME-090, Decontamination Device, Quantity 1. The decontamination device is an electromechanical 

manipulator which travels on the disposal container cell crane rails inside the cell's maintenance bay.  

The primary function of the decontamination device is to decontaminate cell equipment prior to the 

equipment's maintenance or replacement. The method of decontamination used is dry ice.  

ME-15, Universal SFA canisterAutomatic Center of Gravity Lift Fixture, Quantity 1. See sketch 

WHM-SK-lOlF. If an SFA canister is received at the WHB that is not loaded uniformly, then it is 

expected that the SFA canister will skew from the vertical during a lift. The SFA canister automatic 

center of gravity lift fixture adjusts the center of gravity of the SFA canister to eliminate the skew.  

The automatic center of gravity lift fixture has two rotating weights on top that rotate until the skew 
is eliminated. One automatic center of gravity lift fixture is provided to fit all SFA canisters. The 

automatic center of gravity lift fixture concept is adapted from the automatic center of gravity lift 

fixture in use at the Waste Isolation Pilot Plant, located in Carlsbad, New Mexico.  

ME-117, Universal Disposal ContainerAutomatic Center of Gravity Lift Fixture, Quantity 1. See 

sketch WHM-SK-101F. The disposal container automatic center of gravity lift fixture serves the 

same function and is of the same design as the Universal SFA canister automatic center of gravity 

lift fixture described above.  

ME-130, Welder, Quantity 15. The welder seals the inner and outer lids on the disposal containers.  

Fifteen welding stations are provided in the disposal container cell for welding disposal containers.  

Each welding station is sized to accommodate the largest disposal container that is handled in the 

WHB.  

ME-140, Horizontalizer, Quantity 1. See sketch WHM-SK-101G. The horizontalizer lowers loaded 

disposal containers from the upright position to a horizontal repose in preparation for the transfer 

of the disposal container to the subsurface waste package transporter. The horizontalizer also raises 

empty disposal containers brought into the WHB from a horizontal repose to the upright position for 

subsequent handling in the disposal container cell. For lowering a loaded disposal container to a 

horizontal repose, the disposal container cell crane places the disposal container on the 

horizontalizer. Two adjustable locking collars secure the disposal container to the horizontalizer.  

Two drive motors, located outside the cell for ease of maintenance and repair, drive the rack and 

pinion rotation mechanisms on the horizontalizer. Drive shafts penetrating the shielding wall of the 

cell connect the motors to the gear boxes on the horizontalizer. The horizontalizer slowly rotates 

the disposal container to a horizontal repose. The horizontalizer is recessed into the cell floor to 

minimize the height the disposal container has to be lifted above the cell floor by the disposal 

container transfer gantry described below. The horizontalizer is sized to accommodate all the 

disposal containers that are handled in the WHB.  

ME-145, Disposal Container Transfer Gantry, Quantity 1. See sketch WHM-SK-101H. The 

disposal container transfer gantry a low profile gantry that lifts the disposal container from its two 

ends with semi-circular hooks. The conceptual design of the gantry is adapted from a concept 

suggested for the repository subsurface operations. The disposal container transfer gantry is tall 

enough to clear the horizontalizer and wide enough for stability during motion. The gantry is 

remotely operated and does not leave the primary confinement of the disposal container cell. The
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gantry is maintained in decon 4 after it is decontaminated in decon 4. The disposal container transfer 
gantry is sized to carry all the disposal containers that are handled in the WHB.  

ME-]50, Disposal Container Saddle, Quantity 1. The disposal container saddle is two benches of 
thick metal on which the disposal container rests horizontally. The saddle minimizes the disposal 
container surface contact area so that the saddle does not interfere with the decontamination 
operations that are performed in decon 4. The saddle is low enough for the subsurface transfer 
gantry to drive over. The saddle is contoured to conform to the diameter of the largest disposal 
container.  

ME-165, Decon Device, Quantity 1. Decontamination facilities in decon 4 include a high pressure 
water jet system and, for more localized decontamination needs, a dry ice decontamination device 
same as provided in decon 3.  

ME-i 75, Subsurface Transfer Gantry, Quantity 1. The subsurface transfer gantry is the same as the 
disposal container transfer gantry. The subsurface transfer gantry never comes in contact with the 
primary confinements of the WHB. The gantry is maintained by direct contact in the subsurface 
transfer gantry room. The subsurface transfer gantry is sized to lift and move all disposal containers 
handled in the WHB.  

ME-177, Disposal Container Railcar Loader, Pneumatic, Quantity 1. The railcar loader consists of 
a floor mounted pneumatic cable cylinder to which is attached a tow hook. The cable cylinder 
pushes the emplacement railcar, with a loaded disposal container lying on it, up to three feet into the 
waste package transporter.  

ME-200, Decon Device, Quantity 1. Decontamination facilities in decon 2 include a high pressure 
water jet system and, for more localized decontamination needs, a dry ice decontamination device 
same as the decon device for decon 1.  

ME-225, Cask Lid Bolter, Quantity 1. Same as the lid bolter described elsewhere in this report but 
sized for truck shipping casks. The cask lid bolter is conceptualized to work on all truck shipping 
casks that come to the WHB.  

ME-226, Cask Lid Remover, Quantity 1. Same as the lid remover described elsewhere in this report 
but sized for truck shipping casks. The cask lid remover is conceptualized to work on all truck 
shipping casks that come to the WHB.  

ME-230, Contamination Control Barrier, Quantity 2. The contamination control barrier is a stainless 
steel funnel used to mate the two types of truck shipping casks to the bare SFA cell cask port in the 
bare SFA cask port room. The contamination control barrier is also used.to mate the two bare SFA 
disposal containers to the disposal container port. The contamination control barrier rests on the 
cask or disposal container. The tapered shape of the contamination control barrier and the location 
of the flange on which the contamination control barrier rests on the cask or disposal container 
ensures that the funnel is centered on the cask or disposal container. Between the top flange of the 
funnel and the cell floor is a gap for air flow from the cask port room or the disposal container port 
room into the cell. The air flow further ensures that contamination does not spread into either the 
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cask port room or the disposal container port room. The contamination control barrier is 

conceptualized to work on all truck shipping casks that come to the WHB.  

ME-235, Port Plug, Quantity 1. See sketch WHMI-SK-lOl0. The two ports (ME-235 and ME-295) 

in the SFA transfer cell, the cask port and the disposal container port, are provided with a plug when 

the ports are not in use. The port plugs are identical in design. Each port plug consists of a concrete 

block mounted on wheels which travel on recessed tracks. Floor mounted mechanical stops are 

provided at both ends of the plugs travel. Ball screw linear actuators are used to move the plugs.  

Each linear actuator is driven by a motor and reducing gears located in an equipment room outside 

the cell so that the equipment can be maintained by direct human contact and minimum risk of 

worker exposure. A drive shaft, which connects the linear actuator to the motor, penetrates the 

shielding wall through shielding penetrations. When in position over a port, a plug is mated to the 

floor with a floor-mounted pneumatic seal. The plug is sized such that when the plug is in place, 

radiation cannot stream out of the port to the port room below the cell. The cell ports are sized to 

accommodate all truck shipping casks that come to the WHB. A lift-and-place type of an alternative 

design of the port plug was considered for the bare SFA transfer cell. The lift-and-place plug 

required a much larger and expensive cell crane in addition to the fuel transfer crane. The larger 

crane increased the size of the cell. To minimize cell area and to minimize the number and size of 

the pieces of equipment in the cell, the port plugs described above were chosen. Another alternative 

design of the port plug considered was a nested multi-piece plug which could be moved one piece 

at a time by a smaller cell crane. This alternative still required an additional crane in the cell, and 

operating time increased due to the handling of more than one port plug piece, for which reasons this 

alternative was not adopted.  

ME-265, PWR SFA Staging, Rack Quantity 1. See sketch WHM-SK-OIM and N. SFA staging 

is an in-cell lag storage for bare SFAs that allows the unloading of shipping casks even if operations 

downstream of the bare SFA cell are temporarily interrupted. Separate bare SFA staging areas are 

provided for BWR and PWR SFAs (see ME-280 for BWR SFA Staging)..The PWR SFA staging 

contains a storage rack designed to hold 24 PWR SFAs. The staging rack is sized to accommodate 

the largest and longest SFAs. The racks are supported by a metal grating which allows cooling air 

to circulate throughout. Negative pressure is maintained in each staging rack for contamination 

control. Below each staging rack is an HVAC duct for removing airborne contamination to HEPA 

filters and for thermal cooling. The grating also prevents liquids from cell decontamination activities 

from accumulating in the staging rack. Liquids fall to the bottom of the staging rack and are drained 

through a drain located below the HVAC duct. The SFA staging rack is provided with a shield 

cover. The SFA staging rack shield cover is similar to the port plugs. The SFA staging shield cover 

is deployed when and if human entry into the cell becomes necessary and there are bare SFAs in 

staging. The SFA staging areas are sized for the shortest and tallest bare SFAs and for SFAs with 

the smallest and widest cross-sections.  

ME-280, BWR SFA Staging, Rack Quantity 1. See sketch WHM-SK-Io0M. SFA staging is an in

cell lag storage for bare SFAs that allows the unloading of shipping casks even if operations 

downstream of the bare SFA cell are temporarily interrupted. Separate bare SFA staging areas are 

provided for BWR and PWR SFAs (see ME-265 for PWR SFA Staging). The BWR SFA staging 

rack contains a storage rack designed to hold 48 BWR SFAs. The staging rack is sized to 

accommodate the largest and longest SFAs. The racks are supported by a metal grating which allows 
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cooling air to circulate throughout. Negative pressure is maintained in each staging rack for 
contamination control. Below each staging area is an HVAC duct for removing airborne 
contamination to HEPA filters and for thermal cooling. The grating also prevents liquids from cell 
decontamination activities from accumulating in the staging rack. Liquids fall to the bottom of the 
staging rack and are drained through a drain located below the HVAC duct. The SFA staging rack 
is provided with a shield cover. The SFA staging rack shield cover is similar to the port plugs. The 
SFA staging shield cover is deployed when and if human entry into the cell becomes necessary and 
there are bare SFAs in staging. The SFA staging areas are sized for the shortest and tallest bare 
SFAs and for SFAs with the smallest and widest cross sections.  

ME-285, SFA Disposal Container Cart Quantity 1. See sketch WHM-SK-101J. The SFA disposal 
container cart is a four-wheeled electric cart riding on recessed rails and powered through bus bars 
on the floor. The cart holds the bare SFA disposal container upright during the disposal container 
loading and subsequent operations in the performance confirmation and filler cell. The disposal 
container is held from the bottom by chucks. The SFA disposal container cart can also carry a SFA 
canister that needs filling. The chucks on the cart that hold a disposal container are adjustable to also 
hold a small or large SFA canister. To aid in performance confirmation and filling operations, the 
SFA disposal container cart is equipped with a turntable. The disposal container or the SFA canister 
rides on the turntable. The turntable tams the disposal container or the SFA canister to accomplish 
the performance confirmation or filling operations. For filling operations, for example, the turntable 
turns the SFA canister while a laser beam enters into the cell through a port hole and cuts open the 
SFA canister. The turntable also turns the SFA canister during filling, if necessary, and the turntable 
turns the SFA canister during re-welding. The SFA disposal container cart is sized for all SFA 
canisters and disposal containers that come to the WHB.  

ME-295, Port Plug, Quantity 1. See sketch WHM-SK-10 1K Same as ME-235.  

ME-317, SFA Canister LidLfting Device, Quantity 1. The SFA canister universal lid lifting device 
lifts a SFA canister lid that is cut off from a SFA canister to be filled. The same device may be used 
for both the small and large SFA canister lid. The SFA canister lid is engaged using lifting bolts that 
are turned by pneumatic nut-runners. The lifting device has twelve nut-runners. Six of the nut
runners are located to match the lifting bolt hole pattern of the small SFA canister. The other six 
nut-runners are located to match the lifting bolt hole pattern of the large SFA canister. The lifting 
device has the following features built into it.  

A. Remote viewing camera mounted on the bottom center of the device, aimed directly down.  

B. A rack and pinion arrangement that rotates the lifting device until the lifting points are 
aligned with the SFA canister lid.  

C. Linear electromechanical linear actuators for fine adjustments.  

ME-320, Laser Welding & Cutting Machine, Quantity 1. This equipment is located in an equipment 
room, location 31 in sketch WHA-SK-10OA. The laser is a 25 kW CO2 laser capable of precision 
cutting and welding of thick metals. The laser system selected for the WHB is the equal of a SM 
Series Industrial C02 laser manufactured by United Technologies Industrial Lasers, South Windsor,
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Connecticut. The laser is a modular design. A higher power module may be added later to boost 
the laser's power to 45 kW. For ease of maintenance without putting the workers at risk of exposure, 
the laser generator is located outside the performance confirmation and filler cell. The laser beam 
is directed into the performance confirmation and filler cell through a port. The port is designed such 
that there is no straight path for radiation to stream out of the cell. Gold-plated and water-cooled 
copper mirrors inside the cell focus the beam to the cutting or welding point. The laser beam 
remains focused on this welding point while the disposal container or SPA canister is rotated by the 
turntable on the SFA disposal container cart. The laser equipment is sized for penetrating the wall 
thicknesses of both SFA canisters and disposal containers.  

Several cutting and welding alternatives were considered before selecting the laser option. For 
example, a large vertical lathe or abrasive cutting machine inside the cell was considered for the 
disposal container and SFA canister cutting operations. Both options require frequent change of 
cutting tools and also require coolants and lubricants that produce mixed waste. The laser option 
does not require cutting tools, and it does not require coolants and lubricants inside the cell. Further, 
the laser generator can be located outside the cell, which facilitates direct contact maintenance with 
minimum risk of exposure to radiation and contamination.  

Another option considered was plasma arc cutting. The plasma arc system considered was the equal 
of a system designed by Daytona MIG, Daytona Beach, Florida. The system is designed for a remote 
cutting application being developed at DOE's Savannah River Site, Aiken, South Carolina. The 
plasma arc method was found feasible, but the laser was again preferred because of its flexibility of 
being able to work from outside the cell. Yet another option considered was electron beam welding.  
It was found that for the metal thicknesses in question, electron beam welding requires a heavy 
vacuum that may not be possible to generate considering the large cavity volumes of either the 
disposal container or the SFA canister.  

Finally, standard welding processes such as tungsten inert gas welding were considered. The 
tungsten inert gas welding process was found feasible for remote welding but not for remote cutting.  
Again, the laser was preferred because it can be used for both cutting and welding from outside the 
cell.  

ME-350, Decon Device, Quantity L Decontamination facilities in decon 3 include a high pressure 
water jet system and, for more localized decontamination needs, a dry ice decontamination device, 
that is a bridge mounted electromechanical manipulator is used. The decon device travels on 
overhead crane rails which provide X-Y motion in the room. The Z motion is provided by a 
telescoping mast which houses a dry ice spray nozzle, dry ice pellet delivery hose, compressed air 
hose, and a vacuum return hose. A close circuit television camera is attached to the mast above the 
spray nozzle.  

ME-370, Turntable, Quantity 1. The turntable rotates and re-directs the SFA disposal container cart 
that carries SFA canisters and disposal container into the area of the performance confirmation and 
filler cell. The turntable is adapted from a design existing at the Waste Isolation Pilot Plant, located 
in Carlsbad, New Mexico. The turntable lifts its load with an air bearing. The rotation is achieved 
through electric motors. The air bearings are redundant and are accessible for remote inspection and 
replacement through access openings in the top deck of the turntable. The turntable is sized to
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accommodate all the disposal containers that are handled in the WEB, with or without filler, 

including the weight and size of the SFA transfer cart.  

Component Maintenance Considerations 

Maintenance of WHB equipment involves two aspects: maintenance associated with radiation 

hazards, and maintenance not associated with radiation hazards. This section addresses the 

provisions in the conceptual design of the WHB reported in this study for maintenance associated 

with radiation hazards. Below are general descriptions* of the major provisions for the maintenance 

of equipment operating in radiation areas.  

A. DecontaminationL Decontamination capability is provided at each point an item or 

equipment is removed from the primary confinement enclosures as a normal part of WHB 

operations. Examples are the decontamination rooms for preparation enclosure carts and 

loaded disposal containers, the latter before the disposal containers are transferred to the 

subsurface equipment for disposal. Decontamination methods range from high pressure 

water jets to fixed or portable dry ice decontamination units.  

B. Cell Cnmes. Shielded crane maintenance bays are provided for each hot cell crane so that 

maintenance, scheduled proof-load testing, and inspection can be performed in a clean 

enclosure. Maintenance platforms that mate with the cell cranes and buddy crane 

platforms are provided which include stair access and equipment lift capabilities. Air lock 

entrances are provided for maintenance bay access.  

C. Carier Bay Cane. A maintenance access platform that spans the width of the crane bridge 

is provided at one end of the crane runway. This is the parking location for the crane when 

not in use. Stairs and a lifting hoist are provided for worker and equipment access to the 

platform. This end of the crane runway also has the equipment and provisions for periodic 

proof-load testing and inspection.  

D. Monorail Cask Lifting Device. The device is essentially a monorail crane. Maintenance 

access platforms are provided for it in location 26 in sketch WHA-SK-100A. Location 26 

is the cask yoke storage room, which also serves as a parking station for the lifter and for 

its proof-load testing and periodic inspection. Platform access stairs and an air lock are 

provided outside the room. Segments of the platform fold out of the way for monorail 

movement into and out of the room.  

E. Preparation Area Carts. Cart maintenance is performed in the entry and exit air locks, 

which are locations 2 and 15 in sketch WHA-SK-100A. High capacity jacks and hoists are 

available for handling the heavy components of the carts.  

F. Horizontalizer. The horizontalizer is located inside the disposal container cell. It is 

accessible during planned cell maintenance. The drive motor, power transmission, speed 

reducer, and controls for the horizontalizer-that is, items that require more frequent 

inspections and maintenance-are located outside the cell to facilitate contact maintenance.
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The drive system can be remotely disconnected from the horizontalizer so that the whole 
drive can be removed for repair without cell entry.  

G. Cell Carts. Cell carts, such as the SFA disposal container cart, are maintained in location 
22 in sketch WHA-SK-100A, where the carts may be decontaminated, if necessary, before 
work. Drive components on the carts, including electrical systems and other items that 
may need replacement will be specified for modular designs so that they can be replaced 
quickly and, if necessary, remotely.  

H. Shielding Windows. Shielding windows in the WHB are oil filled with nitrogen blankets.  
This type of window seldom needs replacement. If replacement does become necessary, 
the WHB is designed to allow the installation and removal of shielding cell windows from 
the cold side of the shielding wall. Heavy lift installation dollies supplied by the window 
manufacturers are used. The hot side protective glass is remotely replaceable using 
electromechanical manipulators. Routine maintenance of the shielding windows consists 
of oil replacement, nitrogen gas bottle inspection, and window cleaning on both sides.  

I. Mechanical Master-slave Mwiipulators. For ALARA exposure limits, mechanical master
slave manipulators in the WHB are fully sealed System 50 type. Mechanical master-slave 
manipulator arms on the hot side are removed remotely by cell cranes and 
electromechanical manipulators and transferred through the crane maintenance bays to the 
mechanical master-slave manipulator shops in the WHB. In the shop, the hot arm of the 
mechanical master-slave manipulator is worked on in a glove box, where it is either 
cleaned for further work or repaired. The System 50 allows immediate arm replacement 
so that work can continue while the damaged arm is repaired. The cold side arms are 
replaced using a dolly fixture supplied by the manufacturer and taken to the manipulator 
shop. Again, containment is not broken. A new arm is installed so that work in the cell 
can continue while the damaged arm is repaired. The through-wall section of the 
mechanical master-slave manipulators seldom needs removal, but if removal becomes 
necessary, a containment system is installed. The WV B operating corridors are sized to 
allow for such maintenance operations.  

J. Shielded Doors and Port Plugs. Shielded doors and port plugs are designed with as many 
maintenance points outside the cell as possible for contact maintenance. The drive motors 
and gear reducers for the port plugs are outside the cell. A shielded drive shaft passes 
through a removable shielded plug in the cell wall. The drive connections to the plugs are 
remotely removable so that the entire drive assembly can be removed for repair or 
replacement. Shielded doors are located on the cold or colder side of radiation enclosures 
for easier access.  

Recovery from Major Component Failme 

The term "failure" in the section title should not be construed to imply the mechanical or structural 
failure of an equipment. The term "failure" here implies an equipment that is still structurally sound 
but has unexpectedly gone off line. Redundant systems in every equipment in remote areas 
minimize the probability of an equipment going off line unexpectedly, but in case it happens, this
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section describes the features that have been-provided in the conceptual design of the WBB reported 
in this study to assist in recovering from such an event if it-happens with some of the major pieces 
of equipment located in remote areas.  

Cell Crane Failure: 

A hot'cell crane may fail while handling a load. High radiation in the cell prevents human excursion 
into the cell. Possible failures include loss of power, loss of control signal response, a mechanical 
or other failure that prevents lowering the load and returning the crane to the maintenance bay. The 
use of hydraulics in the cell is minimized, if not completely eliminated, in favor of the design goal 
of using pneumatics for remote equipment.  

The minimization of mechanical crane failures, such as the failure of drive motors and brakes, is 
accomplished by redundancy and the ability to disengage the failed component and engage the 
redundant component. For example, a failed motor can be disengaged through the use of clutches 
and the redundant motor engaged.  

To provide for recovery from cell crane failure, a "buddy" crane is provided in the maintenance bay 
of each cell. A buddy crane is a bridge using separate electrical power and control systems that runs 
on the same rails as the cell crane. When a cell crane fails, the buddy crane is powered out to the 
crane. The buddy crane latches itself to the cell crane. Through the latching connections, the buddy 
crane disengages the cell crane end-truck brakes and engages the cell crane's hoist to lower the load 
and raise the hook to allow retrieving the crane into the maintenance bay. The buddy crane is already 
attached to winch cables, the winches for which are in the cell maintenance bay. The winches then 
pull the buddy crane, which in turn pulls the cell crane, into the maintenance bay. Winches are used 
because the buddy crane, of light weight, cannot generate enough traction to drag the heavy cell 
crane. In the maintenance bay, the cell crane is repaired and put back into service.  

SFA Disposal Container Cart Failure: 

The WHB employs carts to move casks, disposal containers, and SFA canisters. The carts could fail 
with their loads on them. The concept of recovering from a failed cart is the same as for cell cranes, 
only for carts "buddy" carts are used, powered by separate electrical power and control systems.  
Each buddy cart is a mobile winch. Each cart has a retrievable hook with which it engages an 
opposite hook in the floor of the WHB 

The buddy cart for the SFA cell resides in the disposal container cell's maintenance bay. If the SFA 
disposal container cart fails, say in the disposal container port room, the disposal container crane 
retrieves the SFA disposal container cart's buddy cart from the bay and puts the cart on the tracks of 
the SFA disposal container cart. The buddy cart then passes through the decon room and the 
performance confirmation and filler cell into the disposal container port room. The doors of the 
rooms it passes do not all open at the same time. To prevent the spread of contamination from the 
bare SFA handling areas, the doors open one at a time and close after letting the buddy cart through.  

The buddy cart latches its winch cable to the SFA disposal container cart. The buddy cart withdraws 
into the filler cell. Its hook engages the hook in the cell floor. The buddy cart pulls the SFA disposal
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container cart into the filler cell. If necessary, a lid is installed on the disposal container. The buddy 
cart repeats its pulling routine to pull the SFA disposal container cart into decon 3. Note that the cell 
and decon 3 are sized to accommodate the buddy cart and the SFA disposal container cart together.  
In decon 3, both carts and the load on the SFA disposal container cart are decontaminated if 
necessary. Then the buddy cart repeats its pulling routine until the SFA disposal container cart is 
within the hook perimeter of the disposal container cell crane. The crane takes the buddy cart back 
into the disposal container cell's maintenance bay. The crane takes the load off the SFA disposal 
container cart. Finally, the crane takes the SFA disposal container cart into the maintenance bay for 
repair.  

Loaded Cask Prepdration -Cart Failure: 

The loaded cask preparation cart could also fail with a loaded cask on it. In this area, contamination 
is not expected, but radiation may still prevent human entry if there are other loaded casks present 
in the area.  

-Winches are attached to the wall opposite the loaded cask preparation, stations. If a cart fails at a 
preparation station, an automatic guided vehicle takes the cable of the winch for that preparation 
station and latches the cable to the winch. The-winch pulls the cart until it is on the track that leads 
out to the carrier bay.  

A buddy cart of the same design as that used for the SFA disposal container cart accesses the 
preparation cart through the bay air lock. The air lock doors do not both open at once. They open 
one at a time and close after letting the buddy cart through. The buddy cart latches its winch cable 
to the preparation cart. The buddy cart withdraws into the air lock. Its hook engages the hook in the 
floor. The buddy cart pulls the preparation cart into the air lock. Note that the air lock is sized to 
accommodate the buddy cart and the preparation cart together. The pulling routine is repeated until 
the preparation cart is in the bay. The bay crane takes the cask off the cart. The cart can now be 
taken away for repair.  

Dropped Items: 

An unlikely off-normal event in the hot cells of the WHB is the dropping of items such as tools or 
the dropping of a waste form during a crane lift. The impact of such an event is a function of the 
weight of the item dropped and the location of the drop in the cell. The weight of items handled in 
the cells of the WHB ranges from a few pounds to nearly a 100 tons. Recovery from dropping an 
item that weighs only a few pounds is less of a problem than if the item weighs 100 tons.  

Recovery is undertaken according to the situation at hand. Items of low usage, low weight, and 
items which are readily replaceable and fall where they do not hinder operations are best left where 
they fall or are pushed out of the way. They are recovered during cell down time for repair and 
maintenance.  

Dropped waste forms first require a study of the situation. A recovery is then designed based on the 

Io situation. An example is, say, a SFA canister that has been dropped and is lying on its side on the 
cell floor. One recovery from this event is to remotely weld lifting lugs on the sides of the SFA
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canister. The SFA canister is then taken to the performance confirmation and filler cell. The SFA 

canister is opened, its contents transferred to a bare SFA disposal container, and the empty SFA 

canister disposed off as site-generated low level waste.  

7.2.2.7 Operating Data 

This section describes the operating data available for the WHB. The following aspects are 

addressed: utility consumption, resource consumption, waste generation and staffing requirements.  

Utility Consumption 

The WHB and the operations performed in this building will consume chilled water, electric power, 

and sanitary water as discussed below. Estimates for peak and annual utility consumption are 

provided in Table 7.2.2-9. The annual data are based on operating during the emplacement phase 

only.  

A. Chilled water is used for HVAC cooling 

B. Electric power is used to operate process equipment such as carts, cranes, welders, cutters, 

HVAC equipment such as fans and heaters, facility lighting, and instruments and controls.  

The bulk of the use is for HVAC.  

C. Sanitary water is used for personnel support such as restrooms, change rooms, and facility 

maintenance.  

Table 7.2.2-9. WHB Utility Consumption 

Utility Peak Annual 

Chilled Water 23,500 gpm 123,000,000 gallons 

Electricity 8,600 kW 50,000,000 kWh 

Sanitary Water 7,300 gpd 1,900,000 gallons 

Resource Consumption 

The WHB and the operations performed in this building will consume a variety of materials and 

chemicals. These include laboratory supplies, dry CO2 and other chemicals for decontamination, 

welding supplies and materials for general facility and equipment maintenance. None of these 

materials are expected to be consumed in large quantities.  

Waste Generation 

The WHB and the operations performed in this building will generate low level waste, small 

amounts of HW and sanitary wastes as discussed below. The LLW is processed within the WTB.  

Rough estimates for the annual generation are provided in Table 7.2.2-10. MW is not included in
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this table as this material is not expected to be generated from normal operations. If generated from 

off-normal operations, the'quantities of MW would be extremely small.  

A. Aqueous and chemical liquid LLW is generated from area and equipment wash down and 

collected through floor drains. Solid LLW is generated from maintenance activities.  

B. Hazardous waste is generated from equipment and vehicle maintenance in the form of 

waste oils, contaminated rags and packaging materials.  

C. Sanitary waste water and solid industrial waste generated by personnel support functions 

such as restrooms, change rooms, facility maintenance and office work.  

Staffing Requirements 

The WHB normally operates five days per week, with two eight-hour shifts per day, 250 days per 

year, except for some utility and security systems which operate continuously. Surge capacity can 

be accommodated by operating multiple shifts. The number of individuals expected to routinely 

work in the WHB are estimated to be 185 (full time equivalents). Of these workers, 75 percent are 

line operators with the balance performing support functions such as supervision, administration and 

maintenance.  

Table 7.2.2-10. WHB Waste Generation Rates 

Annual Generation 
Waste Material Liquid (gallom) Solid (cubic feet) 

Low-Level 61,400 17,206 

Hazardous 486 .154

Sanitary/Industrial I 1,900,000 2,000
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7.2.3 Cask Maintenance Facility

7.2.3.1 Introduction 

This introduction to the CMF addresses the mission and the background of the CMF area prior to 
the conceptual design effort, the design methodology used for the conceptual design and the current 
status of the design.  

7.2.3.1.1 Mfission 

Casks, ancillary equipment (personnel barriers, impact limiters, etc.) and portions of the transport 
vehicles must be maintained in proper condition to retain system operational effectiveness and 
safety. The mission of the CMF function is to meet this requirement by performing the following 
tasks: 

* Testing 
* Routine maintenance 
• Repair 
* Modifications 
* Configuration control of all cask system elements 
* Preparation of cask system elements for decommissioning and disposal when a cask system 

element is deemed permanently unfit for use.  

Service and maintenance of transport vehicles is limited to those activities required to prevent above 
normal exposures to the general public.  

7.2.3.1.2 Background 

The SCP-CDR (SNL 1987) which was published in 1987, did not include a conceptual design for 
a CMF. However, the Draft 1988 Mission Plan Amendment (DOE 1988b) indicated that the Office 
of Civilian Radioactive Waste Management (OCRWM) shall have a "transport capability" and that 
a "fleet operational" condition shall occur. Based upon OCRWM plans of late 1989 (Report to 
Congress on Reassessment of the Civilian Radioactive Waste Management Program, DOE 1989), 
it was assumed that the cask maintenance capability would be available no later than September 
2000. Prior to this time, it was assumed that maintenance of cask systems supporting the capabilities 
to initiate transport/storage system operation and to ship with new casks would be accomplished 
using limited interim capabilities available through contracts with the Civilian Radioactive Waste 
Management System Management.  

In January of 1991, the Feasibility Study for a Trwasportation Operations System Cask Maintenance 
Facility (ORNL 1991 a) was published by Oak Ridge National Laboratory. This study was based 
upon the previous work of many organizations and individuals in the existing SNF transportation 
system. Two particularly important documents served as the foundation for this work. These 
include operational studies referenced to establish the functions and methods of cask maintenance 
used in the proposed facility design. They are: Cask Fleet Operations Study (NAC 1987), and A 
Cask Fleet Operations Study (ORNL 1988a). In addition, two U.S. Department of Energy (DOE)
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reports were used to establish many of the system and interface assumptions in this study (ORNL 

199 la). These reports are the Generic Requirements for Mined Geologic Disposal System Rev. 3 

dated 315/87, DOFMR W-(090, Appendix B-2 (DOE 1987c), and Analysis of Radiation Doses from 

Operation of Postulated Commercial Spent Fuel Transportation Systems (DOE 1987b).  

This feasibility study (ORNL 1991a) evaluated the requirements of the Transportation Operations 
System Cask Maintenance Facility: System Requirements and Description (ORNL 1988b) as to their 
impact on specific facility design areas and a series of "Significant Issue Papers" were written. Each 

issue paper addressed a single facility configuration question that required resolution prior to fully 
defining the facility. Conclusions were derived from each issue paper where possible, and a facility 
concept was synthesized in an iterative manner from the aggregate of all issue papers. This 
feasibility study documented the definition of areas where further study is needed, and delineated 
areas where the interfaces with other OCRWM components require resolution.  

In February of 1993, a Monitored Retrievable Storage Facility Cask Maintenance Facility Design 

Study Report Final Draft (CRWMS M&O 1993b) was prepared. The CMF collocated with an 

monitored retrievable storage (MRS) was included in Multi-Purpose Canister (MPC) Implementation 
Program Conceptual Design Phase Report, Volume H1. C - JMPC MRS Facility Conceptual Design 

Report: Final Draft (MRS CDR) (CRWMS M&O 1993i). The description, cost estimate, and 

schedule provided in the monitored retrievable storage MRS CDR were based on the feasibility study 

conducted by Oak Ridge National Laboratory, the results of which were published by Oak Ridge 

National Laboratory in January 1991. The ACD CMF design was based on the transfer facility 

developed for the MRS CDR reference concept, dry transfer and vertical concrete cask storage. The 
MRS CDR reference concept involves handling of bare SNF.  

In the July 1995 version of the Mined Geologic Disposal System Requirements Document Revision 
1, DCNO1 (DOE 1995b) subparagraph 3.1.5.F required that a CMF be collocated with the MGDS.  
In the past, the requirement for a CMF had been identified in conjunction with the development of 
an MRS. As a result, the MRS CMF design was reviewed and became the basis for the proposed 
conceptual design of an MGDS CMF. This proposed conceptual design varies from the MRS design 
in that the site waste treatment function has been removed, the HVAC system has been enhanced, 
and the administration facilities have been incorporated in other administrative areas within the site.  
In addition, a simulation model was developed to ensure the proper sizing of the facility for the cask 
receipt rate necessary to support the operations of the MGDS.  

7.2.3.1.3 Design Methodology 

The design methodology for the conceptual design of a CWF is described below: 

A. Identify regulations/requirements relevant to a CM[F.  

B. Identify available and applicable cask maintenance technologies based on the Monitored 
Retrievable Storage Cask Maintenance Facility Design Study Report Final Drat (CRWMS 
M&O 1993b).
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C. Establish preliminary capacities and capabilities based on MGDS and MRS cask receipt 
rates.  

D. Validate the facility size and configuration of the CMF using a simulation model using the 
computer codes "allCLEAR" (allCLEAR Users Guide, Clear 1993) and "SLAM II" 
(SLAM 1I Quick Reference Manual, Pritsker, 1992).  

E. Prepare the final documentation.  

7.2.3.1.4 Design Status 

The CMF located at the MGDS is in the early stages of design, therefore, limited information is 
available. The conceptual design documentation includes the following: 

A. Preliminary identification of design inputs including requirements, assumptions and data 

B. Draft general arrangement sketches for the CMF including plans, sections and elevations 

C. Preliminary description of the HVAC system including HVAC flow sketches and a 
narrative description 

D. A major component list including descriptions, capacities and Construction Specifications 
Institute specification references 

Other conceptual design considerations for the CMF (such as electrical, fire protection, pool cleanup) 
are planned future activities and are only briefly described in this report. Future design should also 
address the following issues: 

A. The RDRD (YMP 1994a) needs to be expanded further to establish a more relevant basis 

for design of the CMF.  

B. The probable radiological characteristics need to be established for: 

"* Interior of the cask prior to purging and vacuuming 
"* Pool water 
"* Pool purification system.  

C. Cleanliness criteria for internal cask surfaces needs to be established.  

D. The design of the radiological protection systems (i.e., shielding and dose assessments) 
need to be developed.  

E. The equipment for support systems (e.g., pool system and decontamination) needs to be 
sized and space allocation for this equipment needs to be verified.
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Note that this design is based on the design basis assumptions described in Section 7.2.3.2.2.  Significant assumptions, or strategies, that could have the greatest impact on the CMF design are 
discussed in Section 12, Development Tasks and Issues.  

7.2.3.2 Design Inhits 

This section provides the design input bases for the development of cask maintenance operations conceptual designs including: design requirements, design assumptions, and design data from other 
groups.  

7.2.3.2.1 Design Requirements 

Design requirements are categorized as either functional requirements or regulatory requirements and are extensions of the surface inputs defined in Sections 3, 4, and 7.1.2.1 that are specific to the 
cask maintenance operations.  

Functional Requirements 

The following functional requirements for the CMF were identified as part of an engineering analysis in coordination with the Transportation Segment. It is expected that future revisions of the RDRD (YMP 1994a) will include these requirements. The appropriate sections of the TSRD are shown in 
parenthesis.  

Maintain Transportation Fleet 

A. Comply with the terms and conditions of the certificates of compliance and the applicable 
requirements of 10 CFR 71, Subparts A, G, and H (TSRD 3.7.2.2.2.D).  

B. Provide adequate on-site facilities and capabilities to ensure that transportation cask subsystems are maintained to meet operational needs and certificate of compliance 
requirements (TSRD 3.7.2.2.2.A).  

C. Handle, maintain, and certify the transportation cask fleet and any supporting equipment.  As a minimum, this includes one visit per cask per year for annual certification and major 
maintenance (TSRD 3.7.2.2.2.N).  

Test and Record Status of Transportation Fleet 

A. Maintain access to the record system containing all cask subsystem documentation including shop fabrication and as-built drawings, certificates of compliance, safety analysis 
reports, and fabrication quality assurance records (TSRD 3.7.2.2.2.B).  

B. Create and update records of all tests and inspections for each cask subsystem (in accordance with 10 CFR 71, Subparts G and H) including special tools and fixtures, and ancillary equipment; all maintenance performed, including components replacement; all
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decontamination performed; all cask subsystem usage; and all cask reconfigurations 

(TSRD 3.72.2.2.E).  

Decontaminate Transportation Cask Subsystems 

A. Maintain the cask internals and components and the cask interiors at the level of internal 

contamination required by agreements with Purchasers (TSRD 3.7.2.2.2.F).  

B. Decontaminate cask subsystem components and cask external surfaces to levels required 

by regulations and as low as reasonably achievable requirements (TSRD 3.7.2.2.2.G. 1).  

C. Decontaminate external cask surfaces such that contamination at end of shipment does not 

exceed ten times the levels specified in 49 CFR 173.443 Table 10 (TSRD 3.7.2.2.2.G.2).  

D. Decontaminate transporter external surfaces such that each accessible surface dose rate is 

0.5 millirem/hour or less, and those surfaces are free of significant removable 

contamination as specified in 49 CFR 173.443 paragraph (a) (TSRD 3.7.2.2.2.G.3) 

E. Decontaminate ancillary equipment and tools and fixtures external surfaces such that they 

can be packaged as low specific activity material (TSRD 3.7.2.2.2.G.4) 

Handle Casks 

Move and lift the cask subsystem or components to the appropriate position in the CMF and onto 

transporters or other transfer equipment (TSRD 3.7.2.2.2.H).  

Test and Inspect Casks 

Test and inspection as required by regulation (10 CFR 71.93(b)) or Transportation system 

requirements for transportation cask subsystems. The tests or inspections may be performed on new 

or contaminated casks, components of casks, special tools and fixtures, ancillary equipment, and 

vehicles prior to release for shipping campaigns. The tests and inspections include (TSR]D 

3.7.2.2.2.1): 

A. Radiological inspection for fixed and removable contamination on external and internal 

surfaces of casks and on cask subsystem components.  

B. Visual inspection or other appropriate non-destructive examination for evidence of wear, 

corrosion, physical damage, or component failure of the: 

"* Cask body, interior and exterior and all components including seals 

"* Fuel assembly basket and all related fixtures and fittings 

"* Impact limiters including bolts, keys, and all fittings 
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"* Closure stud tensioner system including fittings 

* Transporter including skid, tie-down system, personnel barrier, deck, placard holders 

"* Threads of bolts and tapped holes 

"* Ancillary equipment 

"• Special tools and fixtures.  

C. Compliance tests and inspections pursuant to the requirements of the certificate of 
compliance, Safety Analysis Report, and the Transportation system requirements, including 
but not limited to: 

* Closure head seals: helium leak test and hydrostatic tests 

• Thermal test of casks for heat dissipation capability 

- Neutron absorber presence by radiation measurement of loaded casks 

- Trunnions: load test and liquid penetration, ultrasonic, and radiographic tests (all welds) 

• Lifting lugs: load test, and liquid penetration, ultrasonic, and radiographic tests (all 
welds) 

* Mechanical fit and clearance of all components 

• Moisture content of wood-filled impact limiters 

* Fusible plug seal integrity.  

Repair or Replace Transport System 

A. Perform the following component replacements, as a result of the inspections and tests 
identified in subpart I (TSRD 3.7.2.2.2.J): 

* Elastomeric or metal closure seal and retainer clip replacement 
* Threaded fasteners such as closure bolts or studs 
* Drain and fill and relief or vent valves and fittings 
* Valve box or cover plate O-rings 
* Fusible plugs 
* Threaded inserts 
* Trunnion and trunnion bolt replacement.  

B. Evaluate damaged or degraded casks or SNF canisters for continued operability, and to 
V, prepare the cask or SNF canister for decommissioning and disposal (TSRD 3.7.2.2.2.0).  
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Reconfigure Casks 

A. Remove and install fuel assembly baskets for those casks that have removable baskets 

(TSRD 3.7.2.2.2.L. 1).  

B. Remove and install fuel spacers in casks (TSRD 3.7.2.2.2.L.3).  

Store Tools and Spare Parts 

A.. Store contaminated fuel baskets reading in excess of 100 mR at a distance of 30 cm. (high 

radiation area) in a shielded area (TSRD 3.7.2.2.2.L.2).  

B. Store contaminated fuel spacers reading in excess of 100 mR at a distance of 30 cm. (high 

radiation area) in a shielded area (TSRD 3.7.2.2.2.L.4).  

C. Store empty SNF canisters (TSRD 3.7.2.2.2.L.5).  

D. Store tools and fixtures and ancillary equipment for transportation casks and. SNF canisters 

that have moderate amounts of removable contamination (TSRD 3.7.2.2.2.M. 1).  

E. Store spare parts and non-contaminated special tools and fixtures and ancillary equipment 

for transportation casks and SNF canisters (TSRD 3.7.2.2.2.M.2).  

F. Provide quality assurance-approved storage for safety-related spare parts for transportation 

casks and SNF canisters (TSRD 3.7.2.2.2.M.3): 

* Storage areas must control handling, storage, shipping, cleaning, and preservation of 

materials to be used in packaging to prevent damage or deterioration.  

- Storage areas must control handling, storage, shipping, cleaning, and preservation of 

equipment to be used in packaging to prevent damage or deterioration.  

- When necessary, storage areas must provide special protective environments (e.g., inert 

gas atmosphere, specific moisture content, temperature).  

Regulatory Requirements 

General Requirements and criteria for Repository Surface facilities, as defined in Sections 3.2 

through 3.7 of the RDRD (YMP 1994a), and discussed in section 7.1.2.1 of this report, are 

applicable to this facility. Additional performance criteria specific to the CMF from 49 CFR 

173.443 are provided below. These criteria were identified during engineering analysis and are 

anticipated to become design requirements.
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A. The level of non-fixed (removable) radioactive contamination on the external surface of 
each package offered for shipment shall be kept as low as practical. Removable external 
radioactive contamination limits are as shown below.

Source 
Beta-gamma emitting radionuclides 
All other alpha emitting radionuclides

10-1 ior

u2c2 
22 
2.2

B. A vehicle shall not be returned to service until the radiation dose rate at each accessible 
surface is 0.5 millirem or less per hour, and there is no significant removable (non-fixed) 
radioactive surface contamination.  

C. A survey of the interior surfaces of the empty vehicle shows that the radiation dose rate at 
any point does not exceed 10 millirem per hour at the surface or 2 millirem per hour at 1 m 
(3.3 feet) from the surface.  

7.2.3.2.2 Design Assumptions 

This section lists the assumptions applicable to the design of the CMF. Assumptions generally 
applicable to surface facilities are listed in section 7.1.2.2. There are two types of design 
assumptions: CDAs and non-controlled design assumptions.  

Controlled Design Assumptions 

The CDAs specific to the CMF are listed below.  

Idenfifier Subject Statement of Assumption 

Cask Maintenance CMFs may be integrated into related facilities rather than in a D Operations separate, stand-alone structure.  

Transportation Cask The cask fleet inventory is based on a sealed canister system 
DCS 015 (Multi-Purpose Canister or Dual Purpose) and consists of a Fleet Inventory maximum of 12 truck casks and 72 rail casks.  

Maintenance requirements for the transportation fleet (as 
identified in DCS 015) will be comparable to those for existing 
casks.  
T Each truck cask is serviced a maximum of three times per Transportation Cask year. During one visit the cask system Certificate of 

DCS 016 Fleet Maintenance Compliance inspection is performed.  
Frequency 

0 Each rail cask is serviced once per year during the 
Certificate of Compliance inspection.
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Non-Controlled Design Assumptions 

The non-controlled design assumption applicable to the CMF design is as follows: 

Eight percent of the loaded shipping casks received at the repository will require external 
surface decontamination prior to waste form unloading in the WHB.  

7.2.3.2.3 Intewface Criteria 

This section addresses the data defined by other design areas that are inputs to CMF design. General 
design data for the repository surface design is presented in Section 7.1.2.2 including: 

A. Physical characteristics for GA-4 and GA-9 truck casks.  

B. Physical characteristics for rail casks for shipping large spent fuel assembly (SFA) 
canisters and DHLW canisters.  

C. Transportation cask arrival schedule.  

7.2.3.3 Summary of Supporing Studies 

This section provides a summary of the studies listed below that directly impact the CMF design.  
Each summary addresses the study scope, results, relationship to other studies, and applicability to 
the CMF design concept.  

• Review of Designs and Requirementsfor Cask Operations (CRWMS M&O 1995y) 

a Simulation Model of the MGDS CMF 

0 Preliminary Dose Assessmentfor the MGDS Surface Facility Waste Handling Operations 
study (CRWMS M&O 1995t).  

Review of Designs and Requirements for Cask Openations (CRWMS M&O 19 9 5 y) 

The study, issued on September 26, 1995, presents the results of an effort directed at the following: 

A. A review of current industry experience and technology in cask maintenance, including 
past Monitored Retrievable Storage concepts.  

B. A compilation of applicable requirements and design criteria.  

C. The initiation of a cask throughput simulation model.  

'Tluybmhrh~d• x -ynx•ims. MtSI,%• ,tes~tqL fm-wts,., with_, an. ,-inqhas-s on- regylatorv, 

requirements and MRS facility experience. The primary contribution to the ACD from this report 

is in the area of regulatory requirements and a description of MRS facility experience.  
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Cask Throughput Sinmlation Results

A computer model was developed for equipment and areas within the CMF that are needed to 

perform cask maintenance activities. Cask maintenance operations were modeled using a computer 

program called SLAMSYSTEM, which incorporates the SLAM II (Simulation Language for 

Alternative Modeling) simulation language (Pitsker 1992).  

The simulation model requires definition of the quantities of various pieces of handling equipment, 

and the numbers of areas and spaces where casks and components will be worked on (known as 
"Bresources" in modeling terminology). The activities required to conduct cask maintenance 

operations are also defined, and a nominal duration is assigned to each activity. For this model, most 

of the various activities and the durations required for each were determined from (ORNL 1991 a; 

Estimated Times for Annual Cask Maintenance, ORNL 1991b; Cask Maintenance Operations, 

ORNL 1992). At various decision points, either a cask attribute is tested (e.g., is it a truck cask or 

a rail cask?), or a probability that an operation will be needed is assigned (e.g., does a component 

need repair, is reconfiguration required, or is exterior decontamination needed?).  

Cask arrival rates are defined, and as each cask arrives it is released into the maintenance model.  

As a cask moves through the model, the resources necessary for each operation are seized when 

needed and released when the operation is finished. If a particular resource is not available when 

needed, the cask must wait until the resource becomes available. Outgoing casks are given priority 

over incoming casks for all resources.  

The outputs of the simulation include how long each type of cask spent in the CMF (average, 

minimum and maximum durations), the average time that cask had to wait for each resource, the 

maximum number of casks that ever waited for the same resource at the same time (the "queue" 

length), and utilization and availability statistics for each resource. With these outputs, the 

bottlenecks in the CMF can be identified, and the ability of the CMF to process the required cask 

throughput in a timely manner can be evaluated.  

Equipment and areas modeled within the CMF included these items: 

A. One staging area crane, to lift casks from the railcar or truck trailer on which they arrive 

at the repository and lower them onto the CMF cask carrier.  

B. One cask carrier, to transport casks from the staging area to the interior of the CMF., 

C. One Test, Inspection, Maintenance and Repair area crane, to lift casks from the carrier, set 

them down in the test and repair area, and move them between the test and repair area, the 

preparation and decontamination pits, the pool shelf, and the deep pool space.  

D. Two preparation and decontamination pits, where casks are purged, filled with water and 

later emptied, lids are loosened, and cask exteriors are decontaminated.  

E. Two pool shelf spaces, where casks are set to remove closure fasteners and install crane 
lift adapters.
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F. Two deep pool spaces, where cask interiors are inspected and cleaned, and basket 
reconfiguration is done if required.  

G. Ten spacer storage areas, where fuel spacers are stored while casks are reconfigured.  

H. One basket cleaning space.  

I. Ten basket storage spaces, to hold old and replacement baskets.  

J. One pool crane, to remove baskets and spacers from casks and later reinstall them, and to 
move baskets and spacers between the casks in the deep pool and their respective storage 
spaces.  

Cask arrival rates for the CMF were developed for both a canistered based scenario and an all-bare
fuel scenario. The canistered scenario uses the following inputs: 

A. 72 Rail casks per year will be handled in the CMF for decontamination and/or Certificate 
of Compliance recertification activities.  

B. 36 Truck casks per year will be handled (a fleet of 12 casks, each with maintenance 
performed a maximum of three times per year) for decontamination, reconfiguration and/or 
Certificate of Compliance recertification activities.  

C. 47 Rail casks, in addition to the above scheduled casks, will be handled at the CMF 
because they arrived at the WHB weeping; i.e., with removable exterior contamination.  
This amounts to 8 percent of the maximum number of rail cask shipments expected in any 
one year. These casks will be decontaminated in the CMF before they are processed in the 
WHB.  

D. Five additional truck casks will be handled at the CMF because they arrived at the WHB 
weeping; i.e., with removable exterior contamination. This amounts to 8 percent of the 
maximum number of truck cask shipments expected in any one year. These casks will be 
decontaminated in the CMF before they are processed in the WHB.  

The all-bare-fuel scenario uses the following inputs: 

A. 150 Rail casks per year will be handled in the CMF (a fleet of 50 casks, each with 
maintenance performed a maximum of three times per year) for decontamination, 
reconfiguration and/or Certificate of Compliance recertification activities.  

B. 105 Truck casks per year will be handled (a fleet of 35 casks, each with maintenance 
performed a maximum of three times per year) for decontamination, reconfiguration and/or 
Certificate of Compliance recertification activities.  

C. 41 Rail casks, in addition to the above scheduled casks, will be handled at the CMF 
because they arrived at the WHB weeping; i.e., with removable exterior contamination.
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This amounts to 8 percent of the maximum number of rail cask shipments expected in any 

one year. These casks will be decontaminated in the CMF before they are processed in the 
WHB.  

D. 27 additional truck casks will be handled at the CMF because they arrived at the WHB 

weeping; i.e., with removable exterior contamination. This amounts to 8 percent of the 

maximum number of truck cask shipments expected in any one year. These casks will be 

decontaminated in the CMF before they are processed in the WHB.  

For simulation purposes, casks in each cask type were assumed to arrive on a uniform schedule 

throughout the year. One-shift and two-shift operations, both five days per week, were simulated 

to determine the throughput capability of the CMF. An allowance was made for the CMF to be 

unavailable 20 percent of the year for equipment maintenance.  

The simulation results are as follows: 

A. For the canister based scenario, two-shift operation, the system easily handles the required 

throughput of 160 casks per year. The average waiting time for any resource is 

approximately 20 minutes.  

B. For the canister based scenario, single-shift operation, the system still handles the required 

throughput of 160 casks per year, but the processing times increase as individual casks 

spend more time waiting for resources. The average waiting time for preparation and 

decontamination space is 3.5 hours.  

C. For the all-bare-fuel scenario, two-shift operation, the system still handles the required 

throughput of 323 casks per year, which is approximately double that of the canistered 

case. The average waiting time for preparation and decontamination space is nearly 8 

hours.  

D. For the all-bare-fuel scenario, single-shift operation, the program was unable to finish the 

simulation. Casks arrive so frequently that the preparation and decontamination space is 

overloaded and a bottleneck occurs. If preparation and decontamination space is arbitrarily 

increased, then the cask carrier becomes the bottleneck. Thus it appears that single-shift 

operation is not feasible for the all-bare-fuel scenario, unless the design of the CMF is 

modified.  

E. The average processing time for each cask is shown below. This data indicates that an 

average cask takes about a week to process, bare fuel casks take about 60 percent longer 

to process than casks for canisters, and adding a second shift shortens the cask turnaround 

time by about 25 percent.
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Average Thne Spent in the CMF (hourns) 
Cask Type Canistered Fuel Bae Fuel 

2 Sft 1 Shft 2 Shlts I Sbift 
Scheduled rail casks 44.2 55.2 60.7 NA 
Scheduled truck casks 34.3 47.3 58.5 NA 
Weeping rail casks 17.7 27.8 33.0 NA 
Weeping truck casks 21.0 27.7 34.3 NA 
All casks 33.3 44.5 54.2 NA 

Preliminary Dose Assessment for the MGDS Surface Facility Waste Handling Operations (M& O 
1995t) 

The purpose of this study was to determine the dose rates in millirem per hour at contact and out to 
twenty feet from the small SFA canister, large SFA canister, GA-4 and GA-9 truck shipping casks, 
and the rail shipping casks. The GA-4 and GA-9 truck shipping casks were modeled as rectangular 
volumes with side shields to determine the mid-plane and center line dose rates out to twenty feet 
from the shipping casks. The SFA canisters and SFA canister shipping casks were modeled as 
cylinders with side shields to determine the mid-plane dose rate out to twenty feet from the side of 
the canister or the shipping cask. The shipping casks were also modeled as cylinders with end 
shields to determine the centerline dose rate out to twenty feet from the cab and back end of the 
casks. The dose rates were then applied to the repository surface waste handling operations to 
determine the total exposure in millirem for each cask shipment.  

7.2.3.4 Structure Description 

The CMF is a three floor concrete and steel structure with approximately 116,000 square feet of 
gross floor area. The overall building footprint is approximately 360 feet by 226 feet. The CMF, 
identified as facility N213, is located about 30 feet east of the WHB as shown on the site map in 
Figure 7.2.1-3.  

The CMF layout is shown in the following general arrangements in Appendix D: Plans (CMA-SK
001 through SK-004), Section (CMA-SK-005) and Elevations (CMA-SK-006). The floor plans 
include a location key to identify building subareas. These location numbers are used throughout 
this description to help identify building areas. Figure 7.2.3-1 shows a plan view of the first floor 
(El. 100+0).  

This structure description section contains a brief overview of CMF operations, followed by a 
detailed description of each major area, a description of the architectural features and the structural 
design considerations. The CMF operations are described in detail in Section 7.2.3.5, Systems 
Description, and the major components are described in Section 7.2.3.6.
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Figure 7.2.3-1 CMF - (Floor Plan and Building Section) 
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CMF Operations Overview 

There are three functions for which a cask may be received into the CMF. These functions are: cask 

reconfiguration and recertification, external decontamination, and external repairs.  

The primary work scope within the CMF is cask reconfiguration and recertification. Any of these 

steps may be skipped or bypassed as required when a cask is received at the CMF for other activities.  

Incoming casks are received in the WHB shipping and receiving bay and transported to the CMF via 

a cask carrier through an air lock (location 37). Casks are removed from the carrier via the Test, 

Inspection, Maintenance and Repair 125-ton crane and placed in a preparation and decontamination 

pit (locations 50 and 52). As the cask is placed in the pit a shroud and bottom protector are installed 

to reduce exterior contamination when the cask is placed in the reconfiguration pool (location 5 1).  

The cask is filled with water and purged of interior gases. The head is loosened and the head 

removal adaptor is installed. The cask is then lifted into the reconfiguration pool (location 51) and 

placed on the pool shelf (location 51). The water level is approximately three feet above the top of 

the cask. The yoke extender is added to the yoke and crane hook in preparation of lowering the cask 

into the reconfiguration pool (location 51). When the cask is lowered to the bottom of the 

reconfiguration pool the yoke is disconnected and the yoke, head adaptor and the head are removed.  

The head is transferred to the decontamination pit (locations 50 & 52) for inspection, repair and 

decontamination as necessary. The interior of the cask is inspected and wet vacuumed clean. The 

spacers and baskets are removed by the pool bridge crane as necessary, and the interior of the cask 

is inspected and vacuumed again. The spacers and baskets are moved to the basket cleaning area 

(location 53) within the pool and cleaned prior to movement into the storage area (location 53) of 

the pool.  

Spacers and baskets are replaced as required, and the extended yoke is reattached to the cask. The 

cask is lifted to the pool shelf and the interior of the cask and any sealing surfaces are carefully 

inspected. The cask is lifted from the pool, and the shroud and bottom protector are removed as the 

cask is being placed in the preparation and decontamination pits (locations 50 & 52). The cask 

exterior is surveyed for contamination, and decontaminated as appropriate. The water level in the 

cask is lowered to allow access to any sealing surfaces. Repairs to seals, fasteners and any internal 

components are performed as required. The head is retrieved and installed prior to the water being 

removed from the cask. The cask is vacuum dried and then pressurized with an inert gas.  

The cask is then leak tested, if the cask passes the leak test it is transferred into the Test, Inspection, 

Maintenance, and Repair area (locations 40 and 41). Within the test, inspection, maintenance and 

repair area, the casks undergo dry test and repairs to external surfaces, mechanical welding, grinding 

and non-destructive examinations as required. After the casks complete their scheduled activities 

they are placed on the cask carrier for movement into the shipping and receiving bay in the WHB.  
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Area Descriptions

This two story CMF w/basement, contains primary operational areas in addition to functional support 
areas. The major areas within the CMF are described below.  

Test, Inspection, Maintenance, and Repair Area (location 41) 

The dry test and repair station accommodates tests or repairs to the external surfaces of a cask, or 
any test or operation to the internal cavity of the cask that can be achieved with the cask containment 
sealed. The 125-ton overhead crane enables movement of casks and equipment. A jib crane with 
a lifting capacity of 15 tons is located in the test and repair station. A horizontally and vertically 
mobile platform allows personnel direct access to the casks' external surfaces and components. The 
testing and repair station is ventilated by HVAC Zone II. The station may also be equipped with a 
local HVAC Zone II system capable of capturing and filteringpotentially contaminated particulates.  

Helium leak tests of the cask cavity, venting or sampling of the cask interior, and purging the interior 
with inert gas are performed at the test and repair station. In addition, the station is equipped to 
repair external discontinuities (e.g., gouges and galled or upset metal). Generally these repairs are 
made using hand or portable tools. Welding equipment is provided to make repairs as necessary.  
Nondestructive testing of weld repairs, existing welds and machined surfaces is performed as 
required. Ultrasonic and dye penetrant tests are the most common nondestructive testing methods.  
Threaded inserts on external surfaces or fasteners are inspected and replaced if necessary.  

Preparation and Decontamination Pits (locations 50 & 52) 

The preparation and decontamination areas have personnel platforms that are vertically and 
horizontally mobile. Manual spray apparatus, scrubbing tools, and radioactivity measurement 
instruments and survey supplies allow for cask external decontamination, wash down, and 
contamination measurement. Manifolds, controlled drains, equipment, and test apparatus provide 
for draining, venting, vacuuming, purging, and inert gas leak testing. Inert gas, compressed air tools, 
and supplies are provided at each preparation and decontamination pit for cask and closure repair 
handwork, and for repair and replacement of seals, connections, fasteners, valves, vents, drains, and 
fittings. Cask closure head support and handling stands provided in each pit enable inspection and 
seal replacement. Hydrostatic testing equipment, fluid measurement equipment, and replacement 
fluids are provided in the pits for servicing cask cooling and shielding systems, if required. Pit 
surfaces, work stands, and other fixtures in the preparation and decontamination areas are designed 
for wet decontamination. The pits are gravity drained into the CMF contaminated floor drains 
collection tank. Contaminated solutions are transferred via double walled piping to the waste 
treatment facility.  

Reconfiguration and Basket Storage Pool (locations 51 & 53) 

Cask reconfiguration and interior cleaning is performed in the reconfiguration pool, located adjacent 
to the preparation and decontamination area and the basket storage pool. The reconfiguration pool 
has two floor levels. A shelf level is deep enough for an upright cask. The deep part of the pool 
accommodates the cask height, plus the height of a cask basket, and additional water depth for basket
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handling and personnel shielding. The pool is equipped with underwater closed circuit television 
and lighting; manual remote mechanical tools for bolting, unbolting, and torquing; manual remote 
submersible cleanup vacuum equipment; and manual remote cleanup equipment. The pool bridge 
crane travels over the reconfiguration pool. Handling and lifting fixtures manipulate cask closure 
heads, baskets, and spacers. The pool is stainless steel lined.  

Truck and Railcar Cleaning Bay (location 42) 

Truck and railcar maintenance occurs in the enclosed truck and railcar cleaning bay. Structural 
components of either a truck or rail transporter are cleaned, inspected, and repaired as required.  
Maintenance is performed only on transporter components that are categorized as structural.  
Nonstructural transporter components such as tires, brakes, wheel bearings, hydraulic system parts, 

.railcar trucks, and other interfacing nonstructural components, are not serviced at the CMF. The 
truck and railcar cleaning bay is ventilated by a CMF Neutral Zone system. The following 
operations are performed in the truck and railcar cleaning bay.  

A. A radiation survey is performed on the entire surface of the transporter prior to any work 
being performed.  

B. Structural components and related welds are washed to remove road dirt and wiped down 
as required. Runoff from the wash down operation is routed to the radwaste facility for 
processing.  

C. Beadblasting limited to contained local applications, such as minor paint removal and 
preparation of welds for inspection, is performed as required. The beadblasting equipment 
is portable and self-contained. Waste particles created by beadblasting are retrieved by 
vacuuming and packaged for transfer to the WTB solid radwaste system.  

D. Any required weld repairs to the structural components are made in this area. Weld 
equipment for these operations is shared with other areas in the CMF. Nondestructive 
testing (e.g., dye penetrant, ultrasonic, and magnetic particle) of the transporter structural 
components and structural welds is performed.  

Clean Shop (location 21) 

The clean shop maintains equipment and components from the CMF. The clean shop area is an 
HVAC neutral zone. The shop is accessible from the CMF warehouse area and the CMF laydown 
area for movement of transfer facility equipment or components requiring maintenance. Minor 
machining operations, maintenance, inspection, and repair of special tooling and equipment, such 
as purging, filling, drying, and vacuuming equipment and apparatus, are performed in the shop area.  
The shop area equipment includes a milling machine, jib crane and hoist, bench lathe, enclosed parts 
cleaner, portable steam cleaner, portable welder, drill press, electric fork lift, arbor press, mobile 
gantry crane, horizontal metal cutter, miscellaneous measuring instruments, mechanics tools, and 
miscellaneous support tooling for major equipment.
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Tool Issue Room (location 26)

The tool issue room provides storage, inventory control, tools, and consumables for the operating 
areas in the CMF. The tool issue area is an HVAC neutral zone. Tools and consumables include 
machine tooling, hand tools (e.g., grinders, drill motors, and wrenches), consumable grinding 
materials, nondestructive testing consumables, and weld consumables. The tool issue area also 
stores common fasteners and hardware.  

Contaminated Shop (location 24) 

This shop is dedicated to work on contaminated components from cask systems, the CMF, the WHB 
and the WTB. The contaminated shop area is an HVAC Zone HI. Work in the area is limited to 
smaller items (e.g., valves, connections, and hand tools) that can be safely lifted by hand, 
approximately 50 lbs maximum. The shop is equipped with containment glove boxes and hoods to 
inspect, disassemble, assemble, repair or rebuild small items; an electropolishing tank with 
enclosure; stainless steel sinks for decontamination; and work benches. Decontamination systems 
are supplied by the decontamination makeup system. No machining is performed in this area.  
Contaminated items that require machining are decontaminated and then moved to the clean shop 
area. Liquid radwaste is collected by the CMF contaminated drains radwaste system and is routed 
to the liquid radwaste treatment system in the WTB for processing. Solid radwaste is packaged and 
transferred to the solid radwaste system in the WTB.  

Contaminated Tool Crib (location 28) 

The contaminated tool crib is a monitored, controlled, and segregated storage area for all tools that 
are not easily decontaminated. These tools, including tools used in the CMF and the transfer facility, 
are cleaned and packaged. The contaminated tool crib is an HVAC Zone II.  

Laydown Area (location 36) 

The laydown area provides storage, queuing, inspection, and repair areas for components such as 
personnel barriers, impact limiters, tiedowns, transporter structural components (i.e., shipping skids 
and saddles), intermodal lifting devices, lifting yokes, and ancillary equipment. Maintenance and 
repair is performed on those components that are not integral to the cask. The laydown area is 
ventilated by a HVAC Zone MI system. Access to the laydown area is through the cask staging area.  
A 125-ton laydown area overhead bridge crane services the laydown area.  

Equipment Testing Station (location 35) 

The equipment testing station provides load tests for lifting equipment and components, including 
trunnions, cask lifting yokes, intermodal lifting devices, slings, and adapters. The equipment testing 
station is part of an HVAC Zone MI system. Humidity checks on impact limiters may be performed 
in this area. No contaminated items are allowed in the equipment testing station. Valves that are 
nonintegral to the cask, special tools, and ancillary equipment that require leak or pressure testing 
are inspected and tested. Weld repairs and handwork are performed in this station. In addition, 
nondestructive testing is performed on welds.
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Equipment Cleaning Area (location 39)

The equipment cleaning area provides the controlled environment and apparatus for cleaning and 
decontaminating equipment and components, including items returned from purchasers as well as 
items in use at the CMF, the WHB and the WTB. The equipment cleaning area has two sections, 
the equipment preparation area and the equipment cleaning area. Both sections are ventilated by a 
HVAC Zone II system.  

Contaminated items initially arrive in sealed packages. After the preparation area door is closed, the 
items are unpackaged and checked for contamination. If required, contaminated items are moved 
into the closed equipment cleaning area for decontamination. The decontaminated items are returned 
to the equipment preparation area. All items below radiological contamination limits are repackaged 
and the units are moved to operation or storage areas.  

Decontamination solutions, tempered water, and spray equipment are supplied from the 
decontamination supply system. Liquid radwaste generated during the cleaning process is collected 
by the contaminated drains radwaste system, and is routed to the liquid radwaste treatment system 
in the WTB for processing. Solid radwaste is packaged and transferred to the solid radwaste system 
in the WTB for processing.  

Warehouse and Parts Storage Area (location 16) 

The CMF warehouse acts as the central location for storage and supply of spare parts, components, 
and campaign shipping boxes used to support operations of the transportation cask systems during 
shipping campaigns. The warehouse also supports the maintenance and repair of transportation 
casks at the CMF. Spare parts and equipment that return from a purchaser are considered to be 
contaminated. These items are cleaned, inventoried, and packaged in the equipment cleaning area 
before entering the warehouse for storage. The warehouse and parts storage area is ventilated by the 
HVAC neutral zone systems.  

The warehouse contains approximately 8,200 square feet, with 850 square feet for spare parts and 
office, 6,500 square feet for campaign boxes, and 850 square feet designated as a handling area. The 
handling area is used primarily for loading and unloading campaign boxes and spare parts. A truck 
dock is located at the southwest comer of the building. Rail access is provided through the CMF 
laydown area, where shipments are loaded and unloaded. A fork lift transports items between the 
warehouse and the rail loading and unloading area. The warehouse also serves as the central storage 
area for ancillary equipment, special tools, and fixtures when not in use during a shipping campaign.  

Calibration Lab (location 23) 

All inspection measuring equipment, pressure gauges, and tooling (e.g., torque wrenches, load test 
measuring instruments) that require scheduled calibration, certification, or repair are monitored and 
calibrated in this lab. All items must be free of uncontrolled contamination prior to entering this 
area. The calibration lab ventilation is included in an HVAC neutral zone system. Lab personnel 
store and issue all inspection measuring devices, such as micrometers, vernier calipers, and dial
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indicators that are used in daily operations of the CMF. Ultrasonic, magnetic particle, and dye 
penetrant inspection equipment is also stored in this area.  

Additional Support Areas 

In addition, the central administration and personnel support area is located so that personnel 
working in or visiting the CMF are routed directly from the protected area badge house. Personnel 
working in the CMF check in at the administration and personnel support area and then proceed to 
their appointed work place. If anti-contamination clothing is needed, personnel dress appropriately 
in the locker room before leaving the administration and personnel area. Administrative or 
maintenance personnel are directed as necessary from the single point personnel access through the 
administration and personnel area. Personnel exiting the facility are checked for contamination.  

The remaining support systems such as the cooling tower, plant air, and chilled water systems are 
located in a separate centralized utility building, servicing all repository surface facilities, including 
the CMF.  

Architectmrl Components 

Construction materials and finishes for the various areas of the CMF are selected to be durable, 
functional, and aesthetically pleasing. The operation and support areas are constructed within 
existing systems, and finishes are low maintenance and adaptable to decontamination where 
appropriate. These finishes include painted masonry or concrete walls, sealed or painted concrete 
floors, or composition tile floors.  

Materials will conform to applicable American National Standards Institute and Underwriter's 
Laboratory standards. The architectural design will be in accordance with state and local building 
codes as well as directives contained in the RDRD (YMP 1994a) for the site selected. Handicapped 
design requirements apply to the design of the administration and personnel support area.  

Structhml Design 

The structural design of the CMF building considered the service loads and the loads associated with 
natural phenomena hazards such as earthquakes, extreme winds, tornadoes, and flooding. The 
service live loads are dependent on occupancy or use. The minimum live loads specified in the 
Uniform Building Code were used as minimum design live loads. Actual loads will need to be 
verified in the future. It is anticipated that some equipment weights may exceed the minimum design 
live loads. The structural design of the CMF is based on the assumption that the CMF is 
performance category 3 as defined in DOE-STD-1020-94. This assumption is based on engineering 
judgement and will need to be verified by analysis in the future.  

The walls and floors of the preparation and decontamination area, cask reconfiguration pool, basket 
storage pool, pool purification equipment area, and spent resin handling area are constructed of 
reinforced concrete. Interior surfaces of the preparation and decontamination area, cask 
reconfiguration pool yoke and adapter storage area, equipment cleaning area, and basket storage pool
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are lined with approximately 20,000 square feet of 1/4-inch stainless steel plate to help control 
contamination.  

The pool purification equipment area and spent resin handling area consist of a concrete substructure and steel structural frame. Curbs contain the maximum liquid inventory in the event of a spill.  

The CMF laydown area consists of spread footings concrete slab on grade, and structural steel superstructure. The laydown area and the test inspection are both serviced by the 125-ton bridge 
crane supported by structural steel.  

The remainder of the facility consists of concrete spread footings, concretes slabs on grade, structural steel superstructure framing, masonry or concrete walls, and lightweight partitions.  

In the design of reinforced concrete, structural members were proportioned for adequate strength in accordance with the provisions of the American Concrete Institute Code using load factors and strength reduction factors specified in the code. Structural steel members and their connections were designed in accordance with the American Institute of Steel Construction American Structural Design manual, using the allowable stress design method. Metal decking and composite slab were designed using the manufacturer's design manual and allowable load data.  

Final structural design of the CMF will comply with the applicable criteria in the RDRD (YMP 1994a). The MGDS ACD Report considered only service loads, seismic load, and tornado generated missile impact load, which were judged to be the controlling design conditions. Extreme wind and other loading conditions will have to be considered in the final design.  

7.2.3.5 System Descriplions 

This section describes the major systems associated with the CMF. An overview of the major systems are shown in Figure 7.2.3-2. The CMF systems are also listed in Table 7.2.3-1 along with a brief description, key sizing parameters, and the area within the CMF where the operations take place. The area designations correspond to area descriptions shown on the cask maintenance general arrangement sketches. Following the table, the functional requirements, scope, and operations are described for each major system, and the other CMF support systems are listed.  

7.2.3.5.1 Cask Preparation System 

Functions 

The Cask Preparation System, shown in Figure 7.2.3-3, prepares the transportation cask for opening.  Transportation casks are lowered into the Prep/decon pits to accommodate the opening of casks. The shroud and bottom protector are installed, casks are filled with water, and the head is loosened. The casks are transferred into the Reconfiguration and Recertification system.
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Table 7.2.3-1 CMF Major System Summary

Name teserplon Sizing Operational NaeDesPmme Area 

Cask Transportation casks are lowered into the The cask receipt rate for Prep/Decon 
Preparation Prep/decon pits to accommodate the the canister based system Areas 

System opening of casks. The shroud and bottom is 160 casks per year. 1&2 
(Figure 7.2.3-3) protector are installed, casks are filled with 

water and the head is loosened.  
Cask Casks are placed in the cask The cask receipt rate for The Reconfig.  

Reconfiguration reconfiguration system to facilitate the the canister based system Pool.  
# and changeout of baskets, placement of spacers, is 160 casks per year.  

Recertification internal cleaning, maintenance, inspection, 
System test, repair, and replacement of all cask 

(Figure 7.2.3-4) components associated with closing and 
sealing the cask inner cavity.  

Decontaminatio The shroud and bottom protector are The cask receipt rate for Prep/econ 
n System removed if necessary. Radiation surveys the canister based system Areas 

(Figure 7.2.3-5) are performed and general area decon with is 160 casks per year. 1 & 2 
water or chemicals are performed as 
necessary. In addition, localized or spot 
decons are performed by this system.  

Cask Inspections, tests, repairs, and replacement The cask receipt rate for Prep/Decon 
Component of the cask closure and cask body sealing the canister based system Areas 
Repair and surfaces and components, closure fastening is 160 casks per year. 1 & 2 

Closure System components, drain and fill valves, vent 
(Figure 7.2.3-6) valves, caps, fittings, drain lines, seals, and 

other components interfacing with the cask 
cavity are performed. Installation of 
closure seals and closure testing using air, 
inert gas, or water are also performed 
within this system.  

Cask External Transportation casks are accepted into the The cask receipt rate for Cask Staging / 
Repair System CMF area via a cask carrier. Dry test and the canister based system Receiving Bay, 

(Figure 7.2.3-7) repair stations accommodate tests or is 160 casks per year. The Laydown 
repairs to the external surfaces of a cask or area, and the 
any test or operation to the internal cavity Test Inspection 
of the cask that can be achieved with the and Repair areas 
cask containment sealed.  

Pool The pool purification system contains Demineralizers and the Pool 
Purification equipment that removes particulate and pre and post filters have a Purification 

System radioactive materials from the cask design flow of 290 gpm. Equipment area 
(Figure 7.2.3-8) reconfiguration and basket storage pools. The pool volume is and the Spent 

In addition the system provides high approx. 675,000 gallons. Resin Handling 
quality makeup water to the pools. I area on El.80 

HVAC System The HVAC system conditions air as it 3 zones W At"
flows through the CMF area rooms to 
control environmental conditions and 
differential pressures between confinement 
zones. Process vents are collected, filtered 
and released from a stack.

Equipment 
Rooms 1 & 2 on 

EI.126 + 0

I A.
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Scope

The Cask Preparation system receives a cask from the Cask Receiving and Shipping System and 
prepares the cask for introduction into the Cask Reconfiguration and Recertification System. The 
system installs the shroud and bottom protector, samples and purges the internal gases, fills the cask 
with water, and loosens the head. The cask preparation system interfaces with the following 
systems: 

A. Electric power to operate instruments, platforms, welders, and cranes.  

B. Compressed air to operate instruments and pneumatic tools, and provide for 
testing/purging cask internals.  

C. HVAC systems to process cask venting activities.  

D. CMF structure to house system components and support the cranes, carriers, and casks.  

Operations 

To begin preparation operations, the test, inspection, maintenance, and repair crane moves the cask 
from the cask carrier to one of the preparation and decontamination area pits. As the cask is lowered 
into the pit, the cask exterior protection shroud and bottom protector are positioned and installed.  
With the cask in the pit, the work platform is positioned and test connections are made to vent and 
purge the cask cavity. The cask cavity is filled with water and the cavity space gas is vented through 
a duct system to the ventilation handling system. The fasteners for the cask head are loosened, 
however, the closures are not removed. Cask closure adapters or slings, used to remove the closures 
when the cask is in the reconfiguration pool, are installed. The 125-ton bridge crane and the cask 
lifting yoke move the cask out of the pit area and onto the shelf in the reconfiguration pool.  

7.2.3.5.2 Cask Reconfiguration and Recerlification System 

Functions 

The Cask Reconfiguration and Recertification System, shown in Figure 7.2.3-4, changes the internal 
components (i.e., baskets and spacers) of a cask as required for the cask to ship the next waste form 
(pressurized water reactor or boiling water reactor). The Cask Reconfiguration and Recertification 
system accepts a cask into the reconfiguration pool, cleans the interior of the cask as applicable, and 
changes the basket or spacer retainers within the cask. The level of cleanliness of the interior of a 
cask is dependant upon where it is to be transported (i.e., each utility may have different acceptance 
criteria). This system also contains provisions to service and store cask baskets and spacers. Cask 
Reconfiguration and Recertification System functions include: 

A. Installation and removal of cask lift adapters, basket handling and lifting fixtures, and cask 
fuel assembly spacers and standoff fittings.

B000000O0-01717-5705-00027 REV 00 Vol. i1 7-156 March 1996

-- wp



(

Figure 7.2.34 Cask Reconfiguration and Recertfcation System

(

,0 

.,.I 
-J

(



B. Cask wet vacuuming, interior cleaning, basket hydro-cleaning, and unidentified deposits 

(i.e., crud) captured from the cleaning operations.  

C. Inspection, release, and installation of basket and spacer retainers within casks 

D. Movement of baskets and spacers between the cask reconfiguration pools and the basket 
storage pool.  

Scope 

The Cask Reconfiguration and Recertification System receives the cask from the 125-ton crane, 
typically after it has been prepared by the Cask Preparation system. The casks are opened, spacers 
and baskets are removed, cleaned, stored and replaced. The cask reconfiguration pool is cleaned by 
the Pool Purification System. After reconfiguration, the casks are picked up by the crane and placed 
in the Decontamination System for decontamination and seal inspections. New or replacement 
spacers, baskets, yokes and other equipment are retrieved or sent to the laydown area for equipment 
inventory and control. The cask reconfiguration system also interfaces with the following systems: 

A. Electric power to operate instruments, cleanup equipment and cranes.  

B. Instrument air to operate instruments and pneumatic tools.  

C. Underwater closed circuit television system.  

D. Pool leak detection system.  

E. Demineralized water system to provide flushing, cleaning and makeup capabilities.  

F. Pool Purification System.  

G. Cask vacuum system.  

H. CMF structure to house system components and support the pool, cranes, and casks.  

Operations 

After completing the operations in the preparation and decontamination pits, the cask is moved onto 
the shelf in the reconfiguration pool. Cask reconfiguration and interior cleaning are performed in 
the reconfiguration pool, located adjacent to the preparation and decontamination pits and the basket 
storage pool. The reconfiguration pool has two floor levels. The shelf level and basket storage area 
is deep enough for an upright cask/empty basket. The deep part of the pool accommodates the cask 
height, plus the height of a cask basket or fuel assembly, and additional water depth for component 
handling and personnel shielding. The pool is equipped with underwater closed circuit television 
and lighting; manual remote mechanical tools for bolting, unbolting, and torquing; manual remote 
submersible cleanup vacuum equipment; and manual remote cleanup equipment. The pool bridge
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crane travels over the reconfiguration pool, the cask shelf and basket storage area. Handling and 
lifting fixtures manipulate cask closure heads, baskets, and spacers. The pool is stainless steel lined.  

The cask lift adapter is installed between the crane hook and the yoke. All remaining closure fasteners are removed. The cask is moved underwater from the pool shelf to the deep pool area. The 
yoke is remotely disconnected from the cask trunnions. As the yoke is lifted from the pool, the cask 
closure lifting fixture engages the closure. The yoke, lift adapter, and closure are removed from the reconfiguration pool and transferred to the preparation and decontamination area pit, where the 
closure is placed on the closure support stand. The yoke can be moved to the yoke and adapter 
storage rack, located along the side of the basket storage pool.  

The interior of the cask is inspected using underwater closed circuit television and lighting. Crud is wet-vacuumed from within the cask. Spacers to be changed are removed with the pool bridge 
crane, using remote tooling, and are placed in underwater storage racks. Casks requiring basket 
changeout are prepared for basket removal. Basket lifting fixtures are installed, mechanical retainers 
removed, and the basket lifted from the cask. The basket is moved underwater to the basket cleaning 
area of the deep pool. Cleanup of the cask interior is performed using the wet vacuum and 
submerged filtering unit. Cask interior walls, fuel channels, and other surfaces are cleaned using 
manual remote cleaning tools.  

Baskets moved to the basket cleaning area of the deep pool are placed at the bottom of the pool.  
Special water circulation aids in underwater capture and removal of crud. Hydro-cleaning wands 
clean off crud held within the basket structure. When clean, the basket is transferred underwater into 
the basket storage pool.  

For casks requiring basket change out, a reconfigured basket is transferred from the basket storage 
pool to the cask reconfiguration pool. The basket is placed in the cask and secured. Spacers may 
be installed at this point. The cask yoke with lift adapter is connected to the cask trunnions. The reconfigured cask is lifted from the deep pool using the 125-ton crane and is placed on the shelf, 
where the lift adapter is disconnected. Using the crane and yoke, the cask is lifted from the 
reconfiguration pool and moved back into a preparation and decontamination pit.  

The basket service area is a dedicated area of the basket storage pool. Basket service area operations 
include visual inspection of baskets, repair of surface and top side metal components, and removal 
and installation of spacers in baskets. Manual remote tools are provided for underwater repair.  
Underwater closed circuit television and lighting aid repair and inspection. Tools for removing and 
installing spacers are provided.  

The basket storage area in the pool accommodates the height of the baskets, with enough water depth 
for operations and personnel shielding. The basket storage pool provides storage in racks for baskets, spacers, and spacer handling tools. The basket storage pool is lined with stainless steel. The CMF pool purification system provides water circulation and cleanup. Underwater closed circuit 
television and lighting are also provided.
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Baskets and spacers are stored in racks in the storage pool. The basket handling fixture and pool 
bridge crane are used to transfer baskets between the reconfiguration area and the basket storage area 
of the pool.  

7.2.3.5.3 Decontamination System 

Functions 

.The Decontamination System, shown in Figure 7.2.3-5, provides cask external decontamination 
capabilities. In addition, this system provides for decontamination of large components (e.g., the 
cask head) and radiological inspections. The expected decontamination capabilities include the use 
of high pressure and temperature water and chemical solutions. The system also provides for 
localized decontamination as necessary.  

Scope 

The Decontamination System receives a cask from various systems including the Cask 
Reconfiguration and Recertification System, and decontaminates the external portion of the cask for 
introduction into the WHB or transportation to the next waste collection point (utility or DOE 
facility). The Decontamination System also interfaces with the following systems: 

A. Electric power to operate instruments, platforms, welders, and cranes.  

B. Compressed air to operate instruments and pneumatic tools.  

C. Demineralized water system to provide flushing and cleaning capabilities.  

D. Specialized decontamination systems for pressure, temperature or chemical cleaning 
solutions.  

E. Floor drain systems (chemical and aqueous).  

F. CMF structure to house system components and support the cranes, carriers, and cask.  

Operations 

Two stainless steel lined decontamination pits are located adjacent to the reconfiguration pool and 
the Test Inspection Maintenance and Repair area of the CMF. The decon operations include 
radiological inspection, water and chemical decontamination and cleanup of external components.  
Cask and or components are received from various systems. The two primary paths into the 
Decontamination System are from the Reconfiguration and Recertification system for external decon 
of an open cask and from the WHB shipping and receiving system for external decon of a sealed 
cask.
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After cask reconfiguration and cleaning operations are completed in the reconfiguration pool, the 
125-ton crane moves the cask into the decontamination pit. The exterior protection shroud and 
bottom protector are removed from the cask, and the cask exterior surfaces are surveyed for 
contamination. Decontamination solutions, tempered water, along with equipment and supplies 
provided in the work station are used to remove surface contamination. Radiation surveys are 
conducted periodically to ensure adequate decontamination has occurred and the excessive use of 
decon solutions is avoided.  

When the exterior decon is complete, the cask and or component is transferred to the component 
repair and closure system or to the cask receiving and shipping system.  

The preparation and decontamination areas have personnel platforms that are vertically and 
horizontally mobile. Manual spray apparatus, scrubbing tools, and radioactivity measurement 
instruments and survey supplies allow for cask external decontamination, wash down, and 
contamination measurement. Pit surfaces, work stands, and other fixtures in the preparation and 
decontamination areas are designed for wet decontamination. Decontamination solutions, 
demineralized water and spray equipment are supplied from the decontamination supply system. The 
pits are gravity drained into the CMF contaminated floor drain system collection tanks (chemical and 
aqueous). Contaminated solutions are pumped to the WTB.  

7.2.3.5.4 Cask Component Repair and Closure System 

Functions 

The Cask Component Repair and Closure system, shown in Figure 7.2.3-6, provides for test, 
inspection, repair, and replacement of cask components, the installation of closure seals and closure 
testing using air, inert gas, or water.  

Scope 

The Cask Component Repair and Closure system receives a cask from the Decontamination System, 
prepares the cask for introduction into the Cask External Repair System for introduction into the 
WHB or transportation system to the next waste collection point (utility or DOE facility). This 
system provides for the inspection, testing and replacement of cask components and the installation 
of seals. The Cask Component Repair and Closure system also interfaces with the following 
systems: 

A. Electric power to operate instruments, platforms, welders, and cranes.  

B. Compressed air to operate instruments and pneumatic tools, and provide for 
testing/purging cask internals.  

C. HVAC systems to process cask venting and vacuuming activities (including drying).

BOOOOOOOO-01717-5705-00027 REV 00 Vol. 11 7-162 March 1996

�-mp



(

-J 
IA 
-I a 

8 
0 

-J 

0�

System

Figure 7.2.3-6. Cask Component Repair and Closure System

( (

To 
Ext.nal 
Repair 
System



D. Inert gas systems for pressure testing and shipment.

E. CMF structure to house system components and support the cranes, carriers, and casks.  

Operations 

The cask component repair and closure operations include inspection, test, repair, and replacement 
of the cask closure and cask body sealing surfaces and components, closure fastening components, 
drain and fill valves, vent valves, caps, fittings, drain lines, seals, and other components interfacing 
with the cask cavity and the installation of closure seals and closure testing using air, inert gas, or 
water.  

Water within the cask is lowered to the level necessary to perform inspection and repair of the cask 
closure sealing surfaces and fasteners. A temporary shielding cover placed at the cask top surface 
provides personnel shielding during inspection and work operations and prevents foreign material 
from entering the cask during repair operations. Cask closure head and closure surfaces and seals are inspected and repaired as required. All components interfacing with the cask cavity, such as 
drain and fill connections, vent connections, caps, fittings, and drain lines and seals, are inspected, 
tested, repaired, or replaced as required. The cask closure heads are installed. Water within the cask 
is removed and routed to the reconfiguration pool, and the cask cavity is purged and vacuum dried.  
Cask closure seals, the cask cavity, and all components interfacing with the cavity are tested to meet 
leak tightness specifications.  

When all work is completed, the test, inspection, maintenance, and repair crane moves the cask from 
the preparation and decontamination area pit to the test and repair station if additional work is to be 
performed. Otherwise, the cask is placed on the cask carrier. The lifting yoke is disconnected and 
the yoke and 125-ton crane are moved away.  

7.2.3.5.5 Cask External Repair System 

Functions 

The Cask External Repair System, shown in Figure 7.2.3-7,.receives casks, performs external tests 
and repairs, and tests on the internal cavity of sealed casks.  

Scope 

The Cask External Repair System receives casks from the CMF cask carrier. In the event that an arriving cask is contaminated beyond acceptable levels for the WHB it will be brought into the CMF 
and placed in the Decontamination System for decon and then sent to the WHB for unloading.  
External tests and repairs, and tests on the internal cavity of a sealed cask, are performed by the Cask 
External Repair System. In addition, helium leak tests of the cask cavity, venting and sampling, and 
purging of the cask interior are performed at this station. Hand and portable tools and welding 
equipment are provided to repair external damage as required.
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Nondestructive testing, including ultrasonic and dye penetrant tests, of weld repairs, existing welds, 

and machined surfaces are performed. Threaded inserts on external surfaces and fasteners are 
inspected and replaced if necessary. The Cask External Repair System also interfaces with the 
following systems: 

A. Electric power to operate the components such as instruments, welding equipment, 

platforms, and cranes.  

B. Compressed air to operate instruments, pneumatic tools and perform pressure test.  

C. HVAC system to vent/purge and sampling the interior of the cask, as necessary.  

D. CMF structure to house system components and support the cranes, carriers, and casks.  

Operations 

Casks are received in the shipping and receiving area of the WHB, removed from their transporters, 
and placed on a carrier. A high-tonnage overhead bridge crane in the staging. area is used to move 
casks between transporters and carriers. If a cask is loaded, it is moved to the WHB for unloading, 
and then returned to the staging area for transfer to a CMF carrier before it is moved to the interior 
of the CMF. In the event that a cask is contaminated beyond acceptable levels for the WHB 

(assumed to be 8 percent of incoming casks), it will be moved from the transporter to the CMF 
carrier and brought into the CMF for decontamination and then sent to the WHB for unloading.  

Typically a cask is brought into the CMF and placed in the testing and repair station. This dry 
station is where external tests and repairs, and tests on the internal cavity of the sealed cask are 
performed. A high-tonnage overhead bridge crane (also known as the test, inspection, maintenance 
and repair crane) and a small-tonnage jib crane are located in the testing and repair area. A mobile 
platform in the testing and repair area of the CMF allows personnel access to the cask external 
surfaces and components.  

Helium leak tests of the cask cavity, venting and sampling, and purging of the cask interior are 
performed at this station. In addition, hand and portable tools and welding equipment are provided 

to repair external damage as required. Nondestructive testing, including ultrasonic and dye penetrant 
tests, of weld repairs, existing welds and machined surfaces are performed. Threaded inserts on 

external surfaces and fasteners are inspected and replaced if necessary. Cask certification will be 

done according to manufacturer and licensing requirements.
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7.2.3.5.6 Pool Pzification System

W Functions 

The CMF Pool Purification System, shown in Figure 7.2.3-8, primary function is to remove 
particulate and radioactive materials from the cask reconfiguration and basket storage pools, and 
provide high-quality makeup water to the pools.  

Scope 

The Pool Purification System receives water from the Cask Reconfiguration and Recertification 
System, filters and demineralizes the water before recycling the water back to the Cask Reconfiguration and Recertification System pools. This system transfers filters and spent resin to 
the WTB for processing as required. In addition, the Pool Purification System interfaces with the 
following systems: 

A. Electric power to operate instruments and equipment (pumps, valves, etc).  

B. Demineralized water system to provide makeup capabilities.  

C. Radiation protection and monitoring.  

D. WTB radwaste systems.  

E. Floor drain system.  

F. CMF structure to house system components.  

Operations 

The Pool Purification System contains equipment that removes particulate and radioactive materials 
from the cask reconfiguration and basket storage pools. In addition, the system provides high-quality 
makeup water to the pools.  

Cask wet vacuuming equipment, located in the deep section of the reconfiguration pool, consists of a liquid vacuum assembly with cartridge filters to capture radioactive particles. A hose and wand assembly is used to vacuum the internals of submerged casks and to clean the bottom of the pool to minimize the buildup of crud and particulate material. The cartridge filters are changed when 
differential pressure or contact dose rate readings exceed normal operating ranges. The used 
cartridges are transferred to the solid radwaste processing area.  

The water from the pools is continuously recirculated through a filtration system consisting of 
cartridge filters and demineralizers (resin beds). These filters remove particulate and radioactivematerials from the water, thereby maintaining the water activity levels ALARA. In addition, the filtration process maintains adequate visual clarity to allow observation of basket 
changes, maintenance, and identifiers while in their stored position. The resins are also changed out
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when differential pressure or contact dose rate readings are out of their normal operating ranges.  

Upon changeout, they are transferred to one of two locations, either resin holdup tanks to await batch 

processing, or directly to high integrity containers for dewatering and packaging.  

7.23.5.7 HVAC System 

Functions 

The HVAC system for the CMF provides proper environmental conditions for the equipment used 

in this facility as well as for the health, safety, and comfort of operating personnel. Details of the 

CMF HVAC system are presented on HVAC Flow Diagrams CMH-SK-10I, 102A, 102B, 103A 

through E, and HVAC confinement drawings 104A through C in Appendix D.  

Confinement Zones 

The HVAC system confines radioactive and hazardous materials within the CMF as close to the 

point of origin as practicable and also prevents uncontrolled releases to rooms and areas normally 

occupied by personnel. This confinement is accomplished by a series of successive confinement 

zones of varying pressures. Each successive confinement zone is at a lower pressure and has a 

higher potential for contamination.  

The primary confinement zone is at the lowest pressure. In the CMF this zone includes the process 

enclosures (e.g., glove boxes, fume hoods), and the associated high efficiency particulate air 

(HEPA)-filtered final exhaust air system.  

The secondary confinement zone includes enclosures and rooms that contain potentially 

contaminated process equipment, or rooms supporting primary confinement functions. Examples 

of areas that are classified as secondary confinement zones include the contaminated equipment 

shops, liquid radwaste equipment area, solid waste handling and staging, cask reconfiguration pool 

area, prep/decon area pits, test and repair stations, spent resin handling area, pool purification 

equipment area, and associated HEPA-filtered final exhaust air system.  

The tertiary confinement zone include enclosures and rooms that do not have contact with the 

primary confinement but may become contaminated accidentally. Examples of areas that are 

classified tertiary confinement zones include the equipment laydown area, equipment testing station, 

yoke storage area, and corridors adjoining secondary confinement areas.  

The other areas of the facility are normally clean and do not have potential for contamination. These 

areas are designated neutral areas and are required to be maintained at a higher pressure than the 

adjacent tertiary confinement zone. Provisions are made to prevent these areas from becoming more 

negative than any adjacent tertiary confinement zone. Examples of neutral areas are entry air locks, 

lobby, exit stairwells, vestibules, offices, electrical rooms, warehouse, administration, change rooms, 

break rooms, and spare parts room.
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Scope

The HVAC system for the CMF includes the components necessary for continuous operation during 
normal or off-normal conditions and is designed to maintain the CMF at the proper environmental 
conditions for the health, safety, and comfort of operating personnel as well as for the equipment 
used in the facility. The system also provides the final exhaust HEPA filtration for the gloveboxes 
and fume hoods. The system is comprised of the components listed on the HVAC Flow Diagrams 
CMH-SK-101, 102A, 102B, 103A through E, and the HVAC confinement drawings 104A through 
C in Appendix D including: tornado dampers, fans (supply, return and exhaust), air handling units, 
air curtains, exhaust HEPA filter units, flow measuring elements, isokinetic sampling system, control 
dampers, ductwork, and an exhaust stack.  

The system also requires interfaces with the following support systems: 

A. Normal, standby or emergency electric power to operate the components such as 
instruments, fans, and air heaters during normal and off-normal operation as confirmed by 
safety analysis.  

B. Instrument air to operate instruments and pneumatic operators.  

C. Chilled water to provide air cooling.  

D. Fire protection fire panels, smoke and temperature detectors to activate the closure of fire 
dampers in the ductwork or initiate the HEPA protection deluge systems that are integral 
part of the ventilation system.  

E. CMF structure to house system components.  

Operations 

The HVAC System is comprised of three separate, independent subsystems designed to operate 
continuously. The first is a HEPA filtered exhaust subsystem that in conjunction with the 
gloveboxes and fume hoods comprises primary confinement zone of the CMF. The second HVAC 
subsystem serves the secondary and tertiary confinement areas of the CMF. The third HVAC 
subsystem serves the shipping and receiving area and the neutral areas (offices, equipment room 
no. 1, and other miscellaneous rooms). The systems are shown on HVAC flow sketches contained 
in Appendix D. These sketches describe the rate and flow path of air through the system 
components.  

Primary Confinement Areas HVAC Subsystem 

The CMF Primary Confinement Areas HVAC Subsystem is a separate, independent, automatic 
ventilation subsystem designed to:-. operate continuously; maintain proper environmental conditions 
for the health, and safety of personnel; maintain design conditions for the equipment; and provide 
contamination confinement. The subsystem serves the gloveboxes and fume hoods in the CMF as
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well as providing the final HEPA filtered exhaust. The subsystem is shown on HVAC flow sketches 

CMH-SK-103B and D.  

The primary confinement zone is maintained at a negative pressure of -0.7 inches wg with respect 

to the secondary confinement.  

The exhaust is discharged to the outside environment by a dedicated final exhaust unit with two 

testable stages of HEPA filters, associated primary confinement final exhaust fans, and exhaust air 

stack. The primary confinement negative pressure is maintained by the final exhaust fans which 

modulate to compensate- for variances due to the final HEPA filter loading. Corrosive vapors, 

noxious gases or vapors, and flammable (or combustible) gases are not anticipated from these vents.  

Secondary and Tertiary Confinement Areas HVAC Subsystem 

The CUF Secondary and Tertiary Confinement Areas HVAC Subsystem is a once-through concept 

consisting of dedicated supply air handling units and associated supply air fans, and final exhaust 

units with two testable stages of HEPA fiters, associated final exhaust fans, and exhaust air stack.  

The negative pressure in these rooms/areas is maintained by modulating the supply air flow and 

providing constant exhaust. The final exhaust fans modulate to compensate for variances due to final 

HEPA filter loading 

The subsystem is shown on HVAC flow sketches CMH-SK-103A through E.  

The secondary confinement ventilation zone is maintained at a negative pressure of -0.3 inches wg 

and the tertiary at -0.15" wg with respect to the outside atmosphere. The CMF processing areas will 

be equipped with Continuous Air Monitoring systems.  

The components of this subsystem along with the components of the primary confinement subsystem 

are located in a separate, dedicated equipment room. The components are of nuclear-grade quality 

comprised of air handling units, fans, pumps, air distribution equipment, and instrumentation. The 

exhaust is comprised of bag-out housings with two stages of HEPA filters and adequate provisions 

for testing, inspection, monitoring, maintenance, and repair operations. The BEPA filtration has a 

minimum start-up efficiency of 99.97 percent as tested in accordance with ANSI-N510. Electric 

heating is selected as the preheating and reheating media for estimate purposes in the absence of an 

energy conservation analysis (to be performed later). The ductwork is of welded carbon steel 

constructed in accordance with Sheet Metal and Air-conditioning Contractors National Association 

high-pressure standards.  

Neutral Areas HVA C Subsystem 

The Neutral Areas HVAC Subsystem provides the ventilation for various contamination free 

functional areas such as: 

A. Truck and Railcar Cleaning Area: This area is provided with once-through ventilation 

designed to maintain space design conditions, and ensure proper indoor air quality. This 

ventilation concept has the capability to switch-over to a standby, single stage HEPA
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filtered exhaust upon detection of radiological contamination. This ventilation concept is 
shown on HVAC flow sketch CMH-SK-101.  

B. The offices and miscellaneous rooms HVAC subsystem is of the recirculation type 
designed to operate normally with approximately 10 percent outside air, except that the 
change rooms are provided with once-through ventilation with a single stage of HEPA 
filters. The subsystem is shown on HVAC flow sketch CMH-SK-102. The offices and 
other miscellaneous rooms HVAC Subsystem and associated/independent HVAC 
equipment room are not classified as confinement zones. This ventilation concept is 
shown on HVAC flow sketch CMH-SK-102A and B.  

The components for the neutral areas subsystem are of industrial-grade quality and are comprised 
of air handling units, fans, pumps, air distribution, and control instrumentation. The filters are 30 and 
90 percent efficiency filters. The change rooms HEPA filters have a minimum start-up efficiency 
of 99.97 percent as tested in accordance with ANSI-N510. Electric heating is selected as the 
preheating and reheating media for estimate purposes in the absence of an energy conservation 
analysis (to be performed later). The ductwork is of galvanized steel construction in accordance 
with Sheet Metal and Air-conditioning Contractors National Association low-pressure standards.  

7.2.3.5.8 Other Systems 

The operation of the CMF requires a number of other systems that are not described above. These 
systems. include: building utilities, security, and monitoring and control systems required to safely and effectively maintain casks and certification operations. These facility specific support systems 
are listed below: 

A. Power Distribution System including 480/208/120 VAC and the safety bus.  

B. Water Distribution System for supplying fire water, potable water, chilled water, and 
recycled water.  

C. Sanitary Waste Collection System for the removal of facility sanitary waste.  

D. Secondary Waste Collection System for the collection and containment of facility 
generated LLW and HW.  

E. Communications Systems including: telephone/public address, video and data networks.  

F. Facility Monitor and Control System to monitor and control, building utilities and material 
handling.  

G. Radiological Monitoring System to monitor radiological performance and support health 
physics activities.  

H. Fire Protection and Detection System for manual and automatic initiation of fire 
suppression and alarm equipment.
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I Security Systems including the following subsystems: physical protection and safeguards, 
intrusion alarm system, communications, and facility security station.  

J. Office Systems for supporting administrative, planning and engineering activities.  

K. Industrial Air System supporting pneumatic control equipment, and industrial air stations.  

L. Material handling system for controlling the electromechanical equipment dedicated to 
cask handling operations.  

M. Helium Supply System for leak testing shipping casks.  

N. Nitrogen Supply System for purging shipping casks.  

0. Cask Vacuum System for removing debris from the inside of the shipping casks, when the 
cask is in the reconfiguration pool.  

P. Cask Decontamination Support Systems for supplying steam, high pressure water and high 
pressure chemical solutions for cask decontamination.  

Q. Decontamination Systems for personnel and equipment decontamination.  

Systems listed in A through K above are the same as described for the WHB in Section 7.2.2.5.9.  
Other CMF support systems are described as follows: 

Material Handling System 

The CMF Material Handling System controls the electromechanical equipment dedicated to handling 
and maintaining the casks, cask carriers and associated furnishings. The electromechanical 
equipment controlled by this system includes: cranes, tooling, camera controls, cleaning controls, 
and inspection instruments dedicated to fitting, repairing, storing the casks, and for remote 
maintenance purposes. Local material handling system operator stations are installed at specific 
material handling stations throughout the CMF. Each station includes: controls, indicators, and 
annunciators customized for the equipment at that location. Typical local panel equipment includes: 
a main control panel, workstation, video display, multiplexer, cable/conduit, data network, and 
printer. The main control room and local control stations are as described in Section 7.2.2.5.9 for 
the WHB Material Handling System.  

Helium Supply System 

A Helium Supply System is provided at the CMF for cask leak testing. The system consists of 
helium bottles and an instrumented supply manifold.
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Nitrogen Supply System

A Nitrogen Supply System is provided at the CMF for cask purging. The system consists of the 
nitrogen tank, instruments and valves, facility distribution lines, and process fittings. The Facility 
Monitor and Control System monitors the status of the supply tank; local panels control nitrogen 
injection, and monitor the pressure and leakage.  

Cask Vacuum System 

The Cask Vacuum System is provided to remove debris from the inside of a shipping cask when the 
cask is in the reconfiguration pool. The system consists of the pumps, flexible tubing, piping, filters, 
local controls, instruments and valving. The system is manually operated with a reach tool 
connected to a suction head. The debris is sucked through the filters which are located in the pool 
and changed on high differential pressure or high radiation. The filtered water is returned to the pool 
via the pool Purification System. Local process control panels control the vacuum system.  

Decontamination Support Systems 

The Cask Decontamination Support Systems supplies steam, high pressure water and high pressure 
chemical solutions to the cask Decontamination System described in Section 7.2.3.5.3. The 
solutions are used to decontaminate the outside of shipping casks. The subsystems required to 
provide the decontamination solutions are described below: 

A. The steam supply subsystem consists of the boiler, steam vessel, instruments and valves, 
distribution lines, line insulation, and process fittings. The Facility Monitor and Control 
System monitors the status of the steam supply equipment; local panels control steam 
injection, and monitor the temperature, and pressure.  

B. The high pressure water subsystem consists of pumps, supply tank, instruments and piping.  
Recycled water from the WTB will generally provide the source of water. The Facility 
Monitor and Control System monitors the status of the equipment; local panels control the 
pumps.  

C. The high pressure chemical solution subsystem consists of pumps, supply tank, mix tanks, 
instruments and piping. Cleaning solutions are mixed from various chemical concentrates 
and recycled water from the WTB. The Facility Monitor and Control System monitors the 
status of the equipment; local panels control the pumps.  

Decontamination Systems 

The Decontamination Systems for personnel and equipment decontamination are as described for 
the WHB in Section 7.2.2.5.9, except a dry carbon dioxide system is not provided.
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7.2.3.6 Component Data

The list for all major components associated with the cask maintenance systems in the CMF are 
provided in Table 7.2.3-2. This table includes the component tag number, component description, 
component capacity, and the Construction Specifications Institute specification number. Where 
Construction Specifications Institute specification numbers do not exist for a component, a number 
is assigned and designated with "*" 

Pumps in radioactive service are provided with installed, 100 percent capacity spares. Whenever 
possible, failed equipment will be decontaminated, repaired, and returned to service. Items that 
cannot be repaired must be disassembled before disposal as LLW.  
The components associated with the HVAC System are not included in the table and are instead 
identified on HVAC flow sketches CMH-SK-101, 102A & B, and 103 A through E in Appendix D.  

7.2.3.7 Openting Data 

This section describes the operating data available for the CMF. The following aspects are 
addressed: utility consumption, resource consumption, waste generation and staffing requirements.  

Utility Consumption 

The CMF and the operations performed in this building will consume chilled water, electric power, 
and sanitary water as discussed below. Rough estimates for peak and annual utility consumption are 
provided in Table 7.2.3-3. The annual data is based on operating during the emplacement phase 
only.  

A. Chilled water is used for HVAC cooling.  

B. Electric power is used to operate process equipment such as cranes, pumps, HVAC 
equipment such as fans and heaters, compressors for the air systems, facility lighting, and 
instruments and controls.  

C. Sanitary water is used for personnel support such as restrooms, change rooms and facility 
maintenance.  

Resource Consumption 

The CMF and the operations performed in this building will consume a variety of materials and chemicals. These include chemicals for decontamination, helium, welding supplies and materials 
for general facility and equipment maintenance. None of these materials are expected to be 
consumed in large quantities.
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Table 7.2.3-2 CMF Systems Major Component List 

Tag No. Component Description Capacity Spe. No.  

Cask Staging, Testing and Repair Area 

CCR-101 Cask Carrier 125 Tons 14510 

MIS-101 A&_B Personnel Platform 6 people 14400 

CRN-101 Jib Crane 10 Tons 14650 

CRN-102 Bridge Crane 125 Tons 14630 

MIS-102 Lifting Yokes for cask fleet 40 Tons - 125 Tons 14600 

Cask Preparation and Decontamination Area 

MIS-103 A&B Personnel Platform 6 people 14400 

MIS-104 A&D Cask Shroud(s) Small Truck to Large SFA Canister 05580 

MIS-105 A&B Cask Bottom Protector (s) Small Truck to Large SFA Canister 05580 

Cask Reconfiguration Area 

MIS-106 A&B Basket Storage Rack 20 Baskets 05500 

MIS-107 A&B Spacer Storage Rack Spacers for 20 Baskets 05500 

P-101 Submersible cleanup vacuum 500 gpm 15480 

Pool Purification System_ 

P-102 A&B Pool Purification Pump 290 gpm 15160 

FLT-101 A&B Pool Purification Pre Filter 290 gpm 11361 * 

FLT-102 A&B Pool Purification Post Filter 290 gpm 11361* 

DMZ-101 A&B Pool Purification Demineralizer 290 gpm 11250 

TNK-101 Pool Surge Tank 1,000 gallons 13205 

P-103 A&B Resin Transfer Pump 5 HP 15160 

MIS-107 A&B Resin Fill Hopper 100 CF 13095* 

Miscellaneous 

MIS-108 A&B Underwater Closed Circuit TV 20 to I Zoom 16780 

Contaminated Floor Drains 10,000 gallons 13205 

TNK-102 Holdup Tank 

P-104 Floor Drain Tank Transfer Pump 500 gpm 15160 

MIS-109 A, B &C Area Radiation Monitors 0.lmR/Hrto 10 R/Hr 15980 

MIS-110A,B&C Liquid Process Radiation Ix10-
7 

pCi/cC 15980 

Monitors 

TNK-103A&B Pressurized Gas Storage Tanks 1OO CF 13205 

TNK-104 Pool Makeup Tank 1000 gallons 13205

CSI = Construction Specifications Institute
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Table 7.2.3-3. CMF Utility Consumption 

Utility Peak Annual 
Chilled Water 1,000 gpm 5,300,000 gallons 

Electricity 3,200 kW 20,000,000 kWh 
Sanitary Water 1,300 gpd 340,000 gallons 

Waste Generation 

The CMF and the operations performed in this building will generate LLW, a small amount of HW 
and sanitary wastes as discussed below. The LLW waste is processed within the WTB. Rough 
estimates for the annual generation are provided in Table 7.2.3-4. Mixed waste is not included in 
this table as this material is not expected to be generated from normal operations. If generated from 
off-normal operations the quantities of mixed waste would be extremely small.  

A. Aqueous and chemical liquid LLW is generated from area, equipment and cask wash down 
and collected through floor drains. Solid LLW is generated from maintenance activities, 
filtration activities, and by the ion exchange systems in the form of spent resin slurry.  

B. Sanitary waste water and solid industrial waste generated by personnel support functions 
such as restrooms, change rooms, facility maintenance and office work.  

Staffing Requirements 

The CMF normally operates five days per week, with one eight-hour shift per day, 250 days per year, 
except for some utility and security systems which operate continuously. 'Surge capacity can be 
accommodated by operating multiple shifts. The number of individuals expected to routinely work 
in the CMF are estimated to be 69. Of these workers, 73 percent are line operators with the balance 
performing support functions such as supervision, administration and maintenance.  

Table 7.2.3-4 CMF Waste Generation Rates 

Waste Material Annual Generation 
Liquid (gallons) Solid (cubic feet) 

Low-Level 70,500 17,413 
Hazardous 1.6 0.5 

Sanitary/Industrial 340,000 1000
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7.2.4 Waste Treatrnnt Building

7.2.4.1 Inroduction 

This introduction addresses the WTB mission, the background of the WTB design prior to the ACD 
effort, the design methodology used for the ACD and the current status of the design. A conceptual 
illustration of the WTB operations is presented in Figure 7.2.4-1.  

7.2.4.1.1 Mission 

The mission of the WTB is to process and/or package secondary wastes generated by normal and off

normal repository operations. Secondary wastes include solid and liquid LLW, HW, and MW.  
Wastes from both surface and subsurface operations are considered.  

The WTB primary functions are: 

A. Receive liquid LLW through a piped collection system and solid LLW in drums or boxes, 
treat the recyclable liquid LLW for reuse by the waste generators, and package and ship the 
remaining LLW for off-site disposal 

B. Receive and accumulate drums containing small quantities of solid and liquid MW 
generated from off-normal repository operations. Ship the untreated MW off-site for 
treatment and disposal.  

The selected ACD concept does not include the treatment of -W, as the small amount of HW 

generated at the repository is more cost effectively treated and disposed by off-site commercial 
facilities. As a result, treatment of -W is not a function of the WTB. The repository HW 

transferring system is described in this section because it is a waste operation.  

Sanitary liquid waste generated by the repository is processed by the Sanitary Waste Water System 

described in Section 7.2.8.2.  

7.2.4.1.2 Background 

The SCP-CDR (SNL 1987), published in 1987, included a conceptual design for a waste treatment 

facility. The design report provided general arrangement drawings, simplified process flow sketches 
and a brief facility description. The design of this facility appeared to be reasonable but could not 

be substantiated during ACD based on the report or the applicable references.  

The waste rates provided in the SCP-CDR (SNL 1987) could not be used for the ACD as the design 

of the waste generators has changed significantly. Waste rates calculated for the selected repository 

ACD concept are substantially lower than those estimated in the SCP-CDR (SNL 1987).
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Figure 7.2.4-1. Waste Treatment Operations
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The basic process selected for LLW treatment in the SCP-CDR (SNL 1987) was also selected in the ACD. However the ACD effort provided substantiation of the selection based on a design analysis.  
The waste treatment facility arrangement provided in the SCP-CDR (SNL 1987) appeared to be significantly undersized. The size of the WTB in the ACD design was based on actual equipment sizes and a facility layout that provides adequate space for maintenance. The size of the WTB increased about 50 percent despite the decrease in the waste processing rates.  

7.2.4.1.3 Design Methodology 

The design methodology for the advanced conceptual design of the WTB is described below: 

A. Regulations relevant to WTB operations were identified.  

B. Available and applicable waste processing technologies were identified based on the 
SCP-CDR (SNL 1987) waste rates.  

C. Waste rates were re-estimated based on an early ACD concept for both surface and 
subsurface operations.  

D. Six candidate configurations for -liquid LLW processing and another five candidate configurations for solid LLW processing were selected in a screening evaluation. These eleven cases were screened down to two cases each for solid and liquid LLW processing 
using a Kepner-Tregoe style decision analysis.  

E. A collection, packaging, and accumulation approach was selected for HW and MW. These materials will be transported off-site for treatment and disposal due to the small quantities 
generated at the repository.  

F. The waste generation rates were re-estimated to capture advances in facility design since completion of the previous estimate.  

G. The results of the previous evaluation for LLW technologies were reconfirmed for the new waste estimate. The four candidate LLW processing configurations were screened down to one final case each for solid and liquid LLW processing using life cycle cost analysis.  
H. Major components for the selected waste technologies were selected and sized, and the layout of the WTB was based on these facility requirements and the natural material and 

personnel movement.  

I. Final WTB ACD documentation was prepared including: design inputs, general arrangement sketches, waste treatment and HVAC system descriptions, annotated major component lists, and estimates of WTB utilities consumption, chemical consumption, 
waste generation and staffing.  
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7.2.4.1.4 Design Status 

An advanced conceptual design of the WTB has been developed including the solid and liquid LLW 

treatment systems, the HW and MW transfer systems, and the HVAC system. The ACD design 

documentation includes the following: 

A. Identification of design inputs including requirements, assumptions and data 

B. Repository waste generation rates and material balances 

C. Design analyses for selecting waste processing technologies 

D. Description of the facility and major design features 

E. General arrangement sketches for the WTB including plans, sections and elevations 

F. Descriptions of the waste treatment systems including block flow sketches, process flow 

sketches and narrative description 

G. Description of the HVAC system including HVAC flow sketches and a narrative 

description 

H. A major component list including descriptions, capacities and Construction Specifications 

Institute specification references 

The ACD is limited to the waste treatment and HVAC considerations. Other conceptual design 

considerations for the WTB, such as electrical and fire protection, are planned future activities and 

are only briefly described in this report. Future designs should also address the following 

recommendations: 

A. The RDRD (YMP 1994a) needs to be expanded further to establish a more relevant basis 

for design of the WTB. Information currently contained in the RDRD (YMP 1994a) is too 

general to adequately define WTB design requirements.  

B. Additional conceptual design development of the secondary waste-producing areas within 

the RCA, such as decontamination, waste collection and handling, are required to better 

define the LLW rates.  

C. A LLW disposal facility needs to be identified or designed.  

D. Packaging criteria for MW needs to be established.  

E. The probable radiological characteristics of the LLW and MW need to be characterized.  

F. The design of the radiological safety systems (i.e., shielding and dose assessments) need 

to be developed.
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Note that this design is based on the design basis assumptions described in Section 7.2.4.2.2.  
Significant assumptions, or strategies, that could have the greatest impact on the WTB design are 
discussed in Section 12, Development Tasks and Issues.  

7.2.4.2 Design Inpds 

This section provides a detailed list of inputs pertaining to the WTB design including: design 
requirements, design assumptions, and design data from other groups.  

7.2.4.2.1 Design Requirements 

The functional requirements and the regulatory requirements for the WTB are described below.  

Functional Requirements 

The functional requirements (i.e., objectives) for site generated waste treatment are provided in the 
RDRD (YMP 1994a) as follows: 

RDRD 3.7.3.9.A: 

Radioactive waste treatment facilities shall be designed to process any radioactive waste 
generated at the Geologic Repository Operations Area into a form suitable to permit safe 
disposal at the Geologic Repository Operations Area or to permit safe transportation and 
conversion to a form suitable for disposal at an alternative site, in accordance with any 
regulations that are applicable.  

RDRD 3.7.3.9.B: 

Facilities shall be provided to manage and dispose of site-generated solid and HW (excluding 
radioactive wastes) in accordance with requirements of the Clean Water Act, unless 
arrangements are made for off-site disposal.  

RDRD 3.7.3.9.E: 

Nonradioactive HW disposal facilities shall have sufficient capacity to process the quantities 
of HW anticipated throughout the operation of the repository [TBD]. Nonradioactive HW 
disposal facilities shall comply with DOE Orders 5480.3, Safety Requirements for the 
Packaging and Transportation of Hazardous Materials, Hazardous Substances, and Hazardous 
Wastes, and 5480.4, Environmental Protection, Safety, and Health Protection Standards.  

As secondary waste handling functions have not been defined beyond this high level, several 
assumed functional requirements have been developed and are described below in Section 7.2.4.2.2.  
In addition, process systems functions have been derived for the assumed waste streams descriptions.
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Regulatory Requirements

The general regulations, codes, and standards applicable to the design ofthe WTB and other 

repository surface facilities are defined in Sections 3.2 through 3.7 of the RDRD (YMP 1994a).  

These requirements are summarized in Section 7.1.2.1 of this report volume. The document requires 
compliance with DOE Order 6430. 1A and this order requires compliance with the following federal 
regulations, which are expected to impact the WTB design: 

A. 40 CFR Part 260, Hazardous Waste Management System: General.  

B. 40 CFR Part 264, Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities.  

C. 40 CFR Part 265, Interim Status for Operators of Hazardous Waste Treatment, Storage, 
and Disposal Facilities.  

During the WTB engineering analysis several other laws and regulations were identified, which are 

expected to impact the WTB design. Compliance with these laws and regulations, which are listed 

below, is expected to be required in future revisions of the RDRD (YMP 1994a).  

Additional Federal Laws and Regulations 

A. Low-Level Radioactive Waste Policy Amendments Act of 1985.  

B. Federal Facilities Compliance Act of 1992.  

C. 10 CFR 61, Licensing Requirements for Land Disposal of Radioactive Waste.  

D. 40 CFR 268, (Solid Wastes) Land Disposal Restrictions.  

E. 49 CFR 178, Specifications for (Hazardous Materials) Packagings.  

F. DOE Order 5820.2A, Radioactive Waste Management.  

Additional Nevada State Laws and Regulations 

A. Nevada Revised Statutes Title 40, Chapter 444, Public Health and Safety: Sanitation 1986, 

Standards for Solid Waste Disposal.  

B. Nevada Revised Statutes Title 40, Chapter 445, Public Health and Safety: Water Controls, 

Air Pollution, 1985, Standards for Air Quality.  

C. Nevada Revised Statutes Title 40, Chapter 459, Public Health and Safety: Hazardous 
Materials, Radioactive Waste, 1985, Standards for Hazardous and Radioactive Waste 

Management.
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D. Nevada Revised Statutes Title 45, Chapter 501, Wildlife; Administration and Enforcement, 
1985, Standards for Wildlife Protection.  

The RDRD (YMP 1994a) and the laws and regulations listed above were reviewed to identify WTB 
design constraints that are likely to be imposed as requirements in future issues of the document.  
These assumed requirements are summarized below.  

Low-level Radioactive Waste Treatment Design 

A. Liquid LLW must either be treated and packaged into a solid form or packed with materials 
capable of absorbing twice the amount of liquid.  

B. Free liquid or noncorrosive liquid in the solidified LLW must be removed to the extent 
reasonably achievable, but the remaining liquids must not exceed one percent of the waste 
volume.  

C. Packaged LLW must not contain, or be capable of generating, quantities of toxic gases, 
vapors, or fumes.  

D. LLW disposal containers may not be made of flammable material such as cardboard or 
fiberboard.  

E. Packaged LLW must not be capable of igniting. All combustible LLW must be reduced 
to noncombustible form unless it can be demonstrated that the LLW packages containing 
combustible material will not compromise the integrity of other waste packages, if ignited.  

F. LLW packages must exhibit structural stability under the expected disposal conditions such 
as the weight of overburden and compaction equipment, the .presence of moisture, 
microbial activity, and internal factors such as radiation effects and chemical changes.  

G. Void spaces within the LLW must be reduced to the maximum extent practicable.  

7.2.4.2.2 Design Assumnptons 

This section lists the assumptions applicable to the design of the WTB. Assumptions generally 
applicable to surface facilities are listed in section 7.1.2.2. There are two types of design 
assumptions: CDAs and non-controlled design assumptions.
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Contolled Design Assumptions

CDAs applicable to the WTB design are listed below.

Identifier Subject Statement of Assunmptlon 
Key 024 Site Generated, Secondary site-generated waste (low-level, hazardous, mixed, and 

LLW municipal) will be transported to government-approved off-site facilities 
for disposal. Temporary accumulations would be accommodated on-site to 
facilitate treatment of LLW, and packaging of all waste types prior to 
transport to designated facilities. Off-site disposal options are to be 
assessed.  

DCS 011 Underground Significant quantities of secondary mixed or LLWs will not be generated 
Waste by underground emplacement operations.  

Generation 

DCS 012 No HLW'in The WTB will not process secondary transuranic or HLW. If such waste 
WTB materials are generated, they will be packaged at the point of generation 

and disposed in the underground emplacement area via the WHB.  
DCS 013 Waste Waste quantities generated by the Performance Confirmation operations 

Generated by will be: 
Performance 
Confirmation Negligible during the Construction/Emplacement phase of the MGDS, 

Activities 
Less, during the Caretaker phase, than the waste quantities generated 
during the Construction/Emplacement phase normal and off-normal 
operations.  

MGDS = Mined Geologic Disposal System 

Non-Contblled Design Assumptions 

The non-controlled design assumptions applicable to the WTB design are listed below.  

A. A suitable binding agent, such as Portland cement, is available that, when mixed with 
liquid LLW, will produce a solid possessing satisfactory disposal characteristics, including.  
leachability and combustibility.  

B. Final LLW packages must meet leachability criteria.  

C. The WTB design is based on a single shift operation, with six effective working hours per 
operating day, 250 days per year.  

D. The WTB will be designed to handle the quantities of waste routinely generated by site operations. Any significant quantities of waste generated by off-normal operations will be 
handled by adding multiple shifts.  

E. Gaseous process waste and HVAC streams leaving either radioactive or potentially 
radioactive operations will be decontaminated by high-efficiency filtration before release 
to the atmosphere, and will be continuously monitored for radiological activity.
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F. The shipping and receiving area of the WTB will remain contamination-free eliminating 
the need for HVAC confinement.  

7.2.4.23 Design Data 

This section addresses the data defined by other design areas that are inputs to WTB design. General 
design data for the repository surface design is presented in Section 7.1.2.2.  

The design data specifically applicable to waste management are waste types and flow rates from 
the WHB, CMF, CSS, TMB, and facilities outside the RCA. These data are presented in Section 
7.2.4.5, which provides the system descriptions for handling solid and liquid LLW, HW, and MW.  
Within each system description, the waste type and flow rate from repository facilities are listed.  
These lists also include the source of the wastes (i.e., floor drains, cask washing, spent resin slurry).  

7.2.4.3 Summary of Supportling Studies 

This section provides a summary of the studies listed below that directly impacted the WTB design.  
Each summary addresses the study scope, results, relationship to other studies, and applicability to 
the selected WTB design concept.  

a Preliminary Investigation of Disposal and Treatment Options for Low-Level Radioactive 
Mixed and Conventional Hazardous Wastes (CRWMS M&O 1993j).  

0 • Low-Level Waste Treatment Analysis Report (CRWMS M&O 1995z).  

* Hazardous and Low-Level Mixed Wastes Treatment Analysis Report (CRWMS M&O 
1995aa).  

* Waste Treatment Building Interim Design Study for 1995 (CRWMS M&O 1995ab).  

Preliminary Investigation of Disposal and Treatment Options for Low-Level Radioactive Mixed 
and Conventional Hazardous Wastes (M&O 1993j) 

The report, issued on August 20, 1993, presents the results of a study effort directed at the following: 

A. Identification of the applicable regulations.  

B. Identification of potential low level, hazardous and mixed waste sources at the repository.  

C. Preliminary estimation of waste characteristics and quantities.  

D. Identification of applicable waste treatment technologies and possible waste disposal 
options.  

This study builds on the previous SCP-CDR (SNL 1987) waste treatment effort, with an emphasis 
on regulatory requirements. This is the first WTB report that addressed secondary waste regulatory
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requirements with any depth. The waste generation rates were based on the SCP-CDR (SNL 1987) 
with minor modifications.  

The primary contribution to the ACD from this report is in the area of regulatory requirements, 
description of available technology and disposal practices, and definition of typical composition of 
solid radioactive waste.  

Follow-on WTB reports, described below, included re-estimations of waste generation rates based 
on the actual ACD concepts, and design analyses to screen and select waste treatment technologies.  

Low-Level Waste Treatment Analysis Report (M&O 1995z) 

This report, issued on January 26, 1995, presents results of a study effort directed at the following: 

A. Estimation of LLW generation rates based on early ACD concepts for both surface and 
subsurface operations.  

B. Selection and description of six candidate configurations for liquid LLW processing and 
a Kepner-Tregoe style decision analysis for screening down to two alternatives.  

C. Selection and description of five candidate configurations for solid LLW processing and 
a Kepner-Tregoe style decision analysis for screening down to two alternatives.  

The final selection of liquid LLW technology for ACD was documented in the Waste Treatment 
Building Interim Design Study for 1995 (CRWMS M&O 1995ab) described later in this section.  
The waste rates estimated in the analysis report formed the foundation for the final ACD waste rates, 
which were also developed in the Waste Treatment Building Interim Design Study for 1995 
(CRWMS M&O 1995ab).  

Hazardous and Low-Level Mixed Waste Treatment Analysis Report (M&O 1995aa) 

This report, issued on January 26, 1995, presents results of a study effort directed at the following: 

A. Estimation of HW and MW waste generation rates based on early ACD concepts for both 
surface and subsurface operations.  

B. Selection and description of an approach for handling HW at the repository.  

C. Selection and description of an approach for handling MW at the repository.  

The waste rate estimate determined that the quantity of HW generated at the repository would be 
small, and MW would only be generated from off-normal operations and in very small quantities.  
It was determined that due to the low rates it would be cost effective to treat and dispose each type 
of waste off site. This study established a waste management approach that uses point of generation 
packaging and accumulation prior to shipment. The WTB was selected as the location to accumulate 
MW and it was determined that HW should be accumulated outside the WTB where most of this
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material is generated. An aggressive waste minimization program that includes a request for 
authorization process which requires each chemical to be evaluated for toxicity and approved prior 
to purchase, will assist in this process.  

The repository HW and MW handling approaches developed in this study were used as the final 
ACD concept. The waste rates estimated in this study formed the foundation for the final ACD 
waste rates estimate developed in the Waste Treatment Building Interim Design Study for 1995 
(CRW'MS M&O 1995ab) described below.  

Waste Treatment Building Intenim Design Study for 1995 (M&O 1995ab) 

This study, issued on September 31, 1995, presents the interim results of the conceptual design 
effort for the WTB. Preparation of the FY 1995 WTB conceptual design proceeded in two phases.  
The first phase was documented in the Hazardous and Low-Level Mixed Wastes Treatment Analysis 
Report and Low-Level Wastes Treatment Analysis Report (CRWMS M&O 1995aa), which are 
described above. This phase consisted of estimating secondary waste generation rates, preparing 
candidate LLW processing configurations, screening candidates down to two cases each for solid 
and liquid LLW processing, and selecting HW and MW handling approaches.  

The second phase, which was described in the Waste Treatment Building Interim Design Study for 
1995 (CRWMS M&O 1995ab), expanded the design analysis that began in the phase 1 work and 
developed a cohesive WTB conceptual design based on that analysis. This data is the primary source 
of information for the WTB design presented in this MGDS ACD Report. This effort included the 
following tasks: 

A. Reassessment of waste generation rates to capture advances in facility design since 
completion of the previous work.  

B. Screening of the previous four candidate LLW processing configurations down to one final 
case each for solid and LLW processing, using life cycle cost analysis 

C. Preparation of the conceptual design for the WTB based on the selected technologies - this 
conceptual design included flow diagrams, material balances, process descriptions, 
summary tables listing utility and operating requirements, a description of the arrangement 
of the WTB, and a component/specification listing.  

The results of the design analyses presented in the report are summarized below: 

A. Waste Estimates - The generation rates for solid and liquid LLW, HW, and MW were 
re-estimated based on the design concept in effect at the time the study was issued. The 
results of this estimate are included with the system descriptions later in this MGDS ACD 
Report.  

The report describes the methodology used to derive the estimates and the inherent 
uncertainty in the data because the design of the operations generating the waste is only 
conceptual. Since the waste rates were estimated, the size of the CMF has changed
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somewhat Although this change would have a small effect on the calculated waste rates, 
the rates and WTB design were not updated for the MGDS ACD Report.  

B. Liquid LLWs -A life cycle cost analysis was performed on the two LLW processing cases 
to select a liquid waste processing configuration. The selected configuration consisted of 
filtration, evaporation, and ion-exchange treatment of recyclable water. This configuration 
had a significantly lower life cycle cost analysis than the other process option which 
consisted of grouting of all LLW water. The cost savings increases with increased grouted 
waste disposal (burial) cost. Any LLW water which is judged or proven to be unsuitable 
for recycle is grouted, as is spent dewatered ion-exchange resin and evaporator bottoms.  
The conclusions reached are that: 

* Operating costs appear to be the primary driver of life cycle cost analysis 

• Processing options that reduce waste volume, without increasing operating costs, are 
recommended.  

C. Solid LLWs - The life cycle cost analysis of the two solid LLW processing options showed 
that a system consisting of shredding, compaction, and supercompaction steps presents a 
significant life cycle cost analysis savings over the competing system which does not 
include the supercompaction step. As was the case with the liquid LLW, the magnitude 
of the life cycle cost analysis savings increased with increased grouted waste disposal 
(burial) cost. As in the liquid.LLW analysis, the conclusions reached are that: 

"* Operating costs appear to be the primary driver of life cycle cost analysis 

"* Processing options that reduce waste volume, without increasing operating costs, are 
recommended.  

D. Mixed Waste - MW is not anticipated to be produced as a result of normal repository 
operations, due primarily to proper selection and segregation of materials used at the 
repository. The MW generation rate was estimated at about three drums per year by 
postulating a series of low probability events. Due to these small waste quantities, any 
MW generated at the repository will be shipped off-site for treatment and disposal. The 
exact on-site WTB requirements for packaging/shipping of this material remain to be 
determined, as the regulatory requirements for the processing of MW are unresolved. The 
WTB conceptual design includes a small accumulation area for MW. MW will not be 
treated at the WTB or at the repository.  

E. Hazarious Waste - Based on commercial practice, the quantity of HW estimated to be 
generated at the repository facilities appears to be too low to justify construction, and 
operation of an on-site Resource Conservation and Recovery Act (RCRA) treatment 
facility. Further, based on a DOE memorandum, it can be concluded that on-site disposal 
of RCRA HW, at the repository, is undesirable. For these reasons, off-site treatment and 
disposal of HW was selected.
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1HW, or waste materials likely to be classified as H(W in the future, are collected at the 
point of generation and accumulated in sheds located in the BOP and RCA areas of the 
North Portal Operations Area. Accumulation time in these sheds will be limited such that 
an RCRA permit will not be required, although the sheds will be designed to RCRA 
standards. The BOP shed is also used to accumulate HW generated by underground 
development operations. The WTB contains no provision for the processing of HW.  

7.2.4.4 Stmwch Desciiption 

The WTB will house the equipment and support systems required for the processing and 

accumulation of LLW and only accumulation of MW. General arrangement sketches (i.e., plans, 

sections and elevations) of the WTB are provided in Appendix D as sketches WTA-SK-001 through 

006. Figure 7.2.4-2 shows the plan view of the first floor (El.-100+0).  

The WTB, shown as facility 215-1 on the North Portal Operations Area site plan, Figure 7.2.1-3, is 

located in the RCA adjacent to the WHB. The WTB is a two-story, metal building with a gable roof.  

The overall building footprint is approximately 33,000 square feet. Concrete shielding walls are 

provided around the inner perimeter of the building as well as in the waste movement and 

accumulation areas as tornado missile barriers and for radiation shielding. The total enclosed work 

space, including the second-floor -IVAC area, is 46,400 square feet. The outer building dimensions 

are approximately 194 feet by 174 feet with a maximum eave height of 36 feet. This two-story 

structure will include area for solid and liquid LLW processing, MW accumulation, and for 

administrative offices and support. HVAC system equipment is housed on the second floor above 

the general administrative side of the building.  

The WTB area consists of 

* 15,800 square feet for recyclable and chemical liquid LLW processing 

* 8,930 square feet for solid LLW processing 

& 620 square feet for MW accumulation 

0 7,630 square feet for administrative offices, break room, men's and women's toilet/locker 
facilities, loading/unloading truck bay, and temporary/interim waste accumulation areas.  

The remaining support systems such as the cooling tower, plant air, and chilled water systems are 
located in a separate centralized utility building, serving all repository surface facilities, including 
the WTB.
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Each liquid and solid LLW processing area is sized to accommodate estimated functional space 
requirements. The liquid LLW processing area is further divided into two sections: a recyclable 
liquid JLLW processing area and a chemical waste processing area. A common 14-foot wide forklift 
aisle separates these areas. Pipe racks and HVAC ducts as well as vent gas filtration equipment are 
located above the forklift aisle. The solid LLW processing area is adjacent to the recyclable liquid 
LLW processing area and separated from it by a partition wall.  

The administration and support area is separated from the LLW processing area by a corridor and 
airlocks. The administration and support areas include: 

"* Administrative office 
"• General office 
"• Health physics room 
"* Breakroom 
"* Men's and women's toilet! locker facilities 
* Quality assurance office 
• Inventory control office 
* Temporary accumulation area 
* Truck loading/unloading bay.  

HVAC equipment occupies space above the administration area and a portion of the LLW processing 
area on the second floor.  

The recyclable liquid LLW processing area is 6,900 square feet which provides space for process 
tanks with a dike wall, as well as the other process equipment. The area also provides space for the 
system piping, pumps, pipeway, control panels, maintenance operations, and operating personnel.  
A 6,900 square foot area is also provided to house equipment to process chemical waste, which is 
not suitable for recycle, and interim drum accumulation. The drum accumulation area is sized to 
accommodate empty and solidified chemical waste drums for curing, inspection, and certification 
purposes. A forklift corridor of 2,000 square feet divides these two sections, and brings the total 
floor space occupied by these liquid LLW processing functions to 15,800 square feet.  

Solid LLW is packaged into 55-gallon drums and 100 cubic-foot boxes for on-site transfer at the 
point of generation and is transfenred to the WTB using site vehicles. Solid LLW drums and boxes 
are unloaded using the truck bay. A 6,900 square foot area will provide space for the equipment 
needed for sorting, shredding, compacting, and stabilizing the waste in cement grout. A forklift 
corridor of 2,000 square feet will also be provided for material movement. The packaged drums are 
sent for disposal using the same truck bay. An inventory control room will be provided adjacent to 
the truck bay.
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Architectumal Components

Construction materials are noncombustible, Type II in accordance with all applicable codes, 

standards, regulations, and architectural and engineering principles and practices specified in DOE 

Order 6430.1A-0109, and are of commercial quality and commonly available in the industry.  

Interior finish materials have a fire hazard classification flame spread index of 25 (maximum) and 

smoke developed index of 50 (maximum) when tested.  

Stnucmral Design 

The structural design of the WTB considered the service loads and the loads associated with natural 

phenomena hazards such as earthquakes, winds and flooding. The service live loads specified in 

the Uniform Building Code were used as minimum design live loads. Actual loads will need to be 

verified in the future. For the loads associated with natural phenomena hazards, DOE Order 5480.28 

establishes a graded approach in which natural phenomena hazards requirements are provided for 

various performance categories, each with a specified performance goal. The structural design of 

the WTB is based on the assumption that the WTB is performance category 2, as defined in DOE

STD-1020-94. This assumption was selected because the WTB is a nuclear facility that is needed 

to continue emplacement operations 

The building resistance to lateral loads is provided by moment-resisting steel frames at each bend 

and walls constructed with concrete masonry unit infill along the perimeter of the building. The 

masonry infill walls satisfy the requirements for tornado missile barriers. The interior bearing walls 

below the mechanical equipment rooms provide additional lateral load resistance to the lateral forces 

from the mechanical equipment on the second floor in the event of an earthquake.  

The building is supported on reinforced concrete spread footings. The size of the footing was 

determined by considering the foundation load and allowable soil bearing capacity. Major 

equipment at grade is supported by individual reinforced concrete footings that are isolated from the 

slab. Minor equipment at grade is supported on thickened slabs.  

In the design of reinforced concrete, members were sized to provide adequate strength in accordance 

with the provisions, load factors, and strength reduction factors specified by the American Concrete 

Institute Code. Structural steel members and their connections were designed in accordance with 

the American Institute of Steel Construction, American Structural Design manual, using the 

allowable stress design method. Metal decking and composite slabs were designed using the 

manuifacturer's design manual and allowable load data.  

The structural design of the WTB will comply with the applicable criteria in the RDRD (YMP 

1994a). The ACD included considerations for seismic loads and impacts from a tornado generated 

missile, which were judged to be the controlling design conditions. Extreme wind and other loading 

conditions will be considered in subsequent designs.
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7.2.4.5 Systems Deseriptions

This section describes the systems associated with the WTB. An overview of the major waste treatment systems are shown in Figure 7.2.4-3. The WTB systems are also listed in Table 7.2.4-1 along with a brief description, the key sizing parameters, a list of the applicable flow sketches, and the area within the WTB where the operations take place. The area designations correspond to area descriptions shown on the WTB general arrangement sketches provided in Appendix D. Following the table, the system functions, scope, and operations are described for each major system, and the other WTB support systems are listed. The WTB structure and areas within the WTB are described in Section 7.2.4.4 and the major waste treatment components are described in Section 7.2.4.6. The data provided in the operations sections of the system descriptions are taken from the Waste Treatment Building Interim Design Study performed in 1995 (CRWMS M&O 1995ab).  

7.2.4.5.1 Liquid LLW Processing System 

Functions 

The Liquid LLW Processing System converts aqueous and chemical low-level radioactive liquids generated from repository operations into a stable form suitable for disposal. In the selected process, 95 percent of the aqueous liquids are recycled to the waste generators as treated water for reuse. The system stabilizes and packages the residual LLW in drums suitable for off-site shipment to a LLW 
disposal site.  

Liquid LLW is generated as a result of SNF and DHLW handling operations, decontamination operations, housekeeping, and maintenance activities performed within the RCA. Table 7.2.4-2 lists the calculated annual volumes of both chemical and recyclable aqueous liquid wastes. These waste volumes are summarized by the three main areas of the RCA: WHB, CMF, and WTB. Due to the early stage of conceptual design development, some potential secondary waste producing facilities have been assumed to exist, and waste generation rates estimated for them. An example of this is the truck/rail washdown area, the need for which has yet to be determined. For this reason, the volume of wash liquid from this area is shown as a separate entry in the table. The stream numbers shown in the table are keyed to WTP-SK-001 through -011. Process stream flow rates and properties 
are provided in the material balance table shown on WTP-SK-020.  

The system is expected to annually produce 4,370 drums of solid LLW for off-site disposal and 71,350 gallons of treated waste water for reuse by the waste generators.
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Figure 7.2.4-3 Waste Treatment System Overview 
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Table 7.2.4-1. WTB Major System Summary

BOOOOOOOO-01717-5705-00027 REV 00 Vol. II

Name Decdption -Sizing Flow Opemfional 
Pwmneters Slotc~h Area 

Liquid LLW Aqueous LLW is processed with 75,100 gals aq. & WTP-SK- Recyclable 
Processing filtration, evaporation and ion exchange 29,800 gals chem. 001 to - and Chemical 
System to permit water reuse recv' d/yr, 011 & - Liquid LLW 
(Figures 7.2.4-4 4370 drums LLW & 020 
& 7.2.4-5) Non-recyclable chemical liquid LLW is 71,350 gals of 

immobilized with cement and packaged recycle water 
in drums for off-site disposal produced/yr 

Solid LLW Solid LLW is concentrated with 37,321 ft WTP-SK- Solid LLW 
Treatment compaction, pressing, cutting and received/yr, 012 to 
System shredding 2005 drums 020 
(Figure 7.2.4-6) produced/yr 

Spent resin slurry LLW is dewatered 

Concentrated and non-compactible solid 
LLW is packaged in drums with cement 
for off-site disposal 

Mixed Waste Drums of solid and liquid MW are 3 drums WTP-SK- Mixed Waste 
Transfer collected, packaged and accumulated transferred/yr 060 & - Interim 
System for transfer to off-site treatment and 061 Accumulation 
(Figure 7.2.4-7) disposal sites 

Hazardous Drums of solid and liquid HW are 12,600 gallons or WTP-SK- Not in WTB 
Waste Transfer collected, packaged and accumulated 233 drums of liquid, 050 to 
System for transfer to off-site treatment and 3,930 ft3 or 536 052 
(Figure 7.2.4-8) disposal sites drums solid 

transferred/yr 

HVAC Conditioned air flows through the WTB 3 systems WTH- Mechanical 
rooms to control environmental SK-101E Equipment 
conditions and differential pressures Rooms 
between confinement zones No. 1 & 2 

Process vent gases are collected, filtered 
and released from a stack

7-197 March 1996



Table 7.2.4-2. Liquid Low Level Radioactive Waste Generation Rates

Category Shmm 
Number
- 4 .4-

4- I.... L

Truck/Rail Carriage Wash Area Solution 107

I ,

Annual Rate (gallons)Source 
Facility RecydaWe 

a�einical
1 4.

Floor Drains
4. - 4

Waste Package Wash 105 1,600 

Small Equip./Tools Decontamination Water 113 - 6, 

Small Equip/Tools Decontamination 106 3,100 
Solution

,400 

,500 

,100 

,600

4.

104
.4 4------- 4

Total 34,900 4 4..

109 3,400 4-. .4
3,400 

3,400

Grand Total 75,100 65,400

Scope

1,100

Cask Decontamination Solution 112 21 

Floor Drains 102 21,100

Floor Drains

Cask Decontamination Water

Floor Drains

Floor Drains

Total

110

101
4.- 4.

14, 

35,

.4. .4

12,700

.4 .4

5,200

5,200

The Liquid LLW Processing System receives aqueous and chemical liquid LLW from a segregated 
piped LLW liquid collection system and delivers drums of LLW suitable to the on-site transportation 
system for off-site disposal. The system delivers treated LLW water for reuse by the process 
operations through a piped distribution system. The system also requires interfaces with the 
following support systems: 

A. Electric power to operate the components such as instruments, agitators, tank and vent 
heaters, vent blowers, pumps, conveyors, rotary feeders and mixers.  

B. Instrument air to operate instruments and pneumatic operators.  

C. Cooling water to operate tank coolers and condensers.
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D. HVAC system to receive the filtered process vent gas from the equipment processing 

radioactive materials.  

E. WTB structure to house system components.  

Operaions 

The Liquid LLW Processing System is shown on Figures 7.2.4-4 and 7.2.4-5. These block flow 
sketches provide an overview of the system flow. The numbers in the blocks (e.g., WTP-SK-001) 
refer to more detailed process flow diagrams provided in Appendix D. The process flow diagrams 
describe the flow of materials, identify the components required, and provide stream numbers for 
selected flow paths. Material balances for these flow paths are provided in sketch WTP-SK-020.  

Spent chemical and aqueous LLW is generated by operations conducted within the WTB and other 
surface facilities inside the RCA.  

These liquids are segregated and are routed to the Chemical Liquid LLW Collection Tank 
(TNK-101) and the Recyclable Liquid LLW Collection Tank (TNK-102), respectively.  

The nominal 10,000-gallon capacity of each tank equals approximately 30-days production of each 
type of waste at the average throughput rate. This permits each tank to be used as a surge volume 
to even out the throughput of downstream operations. Both tanks are located inside the WTB, and 
are vented to a system consisting of heaters, high efficiency particulate air (HEPA) filters, and blowers. The other process equipment items that handle liquid LLW and that require ventilation are 
also served by this same system.  

The WTB design is based on single-shift operation of equipment downstream from the Chemical 
Liquid Collection Tank (TNK-101) and the Recyclable Liquid LLW Collection Tank (TNK-102) 
for 235 days per year. For about one hour during each operating day, aqueous waste is withdrawn at a net forward rate of 5.4 gpm from the Recyclable Liquid LLW Collection Tank (TNK -102) by 
the top-mounted Recyclable Waste Feed Pump (P-102 A or B). This 320-gallon batch transfer 
passes first through the Cartridge Filter (FLT-101 A&B) before filling the Evaporator Feed Tank 
(TNK-103).  

The provision of two parallel, 100 percent capacity filters permits the diversion of the liquid stream 
to the second unit if the first filter becomes plugged with solids. The rejection of these solids is accomplished by removing the loaded filter element and discarding it to the compactible, solid LLW 
stream. This operation is performed after completion of the batch liquid transfer. In the unlikely 
event that both parallel filters become plugged during the course of a single transfer, the installed capability is provided to backflush the elements with solids-free water pumped from the Recyclable 
Water Storage Tanks (TNK-107 A&B). The solids-rich backflush stream is returned to the 
Recyclable Liquid LLW Collection Tank.
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The 480-gallon nominal capacity Evaporator Feed Tank (TNK- 103) is filled and emptied once each 
operating day. After the tank liquid rises to a minimum level, the top-mounted Evaporator Feed 
Pump (P-103 A&B) can initiate a controlled transfer to the Evaporator Package (EVP-101). This 
318-gallon batch transfer typically takes place over about three hours at an average rate of 1.6 gpm.  
The Evaporator Feed Tank (TNK-103) is located in the WTB and is also served by the vent system 
previously mentioned.  

The Evaporator Package (EVP-101) consists of a vertical, cylindrical tank with a bladed agitator and 
a transfer pump mounted on top of the tank, a submerged four element electric heater element rated 
at 125 kW, and a water-cooled cooling coil. The agitator blades, heating element, and cooling coil 
must be submerged when in operation. At the start of each daily operating cycle, the heating element 
warms the agitated bottoms liquid to near boiling. Shortly after commencement of the 318-gallon 
controlled transfer from the Evaporator Feed Tank (TNK-103), the heating element power output 
increases to initiate boiling. The boiling operation continues for approximately three hours, at a rate 
slightly less than that of the incoming feed liquid.  

Water vapor and possibly air or other noncondensibles pass overhead from the Evaporator Package 
(EVP- 101) and enter the shellside of the water-cooled Condenser (CND-10 1), which is rated at 1.085 
M Btu/hr. The newly-formed aqueous condensate gravity drains from the Condenser (CND-101) 
liquid outlet to the Condensate Collection Tank (TNK- 104) at an average rate of 1.4 gpm. A total 
of 303 gallons of condensate is typically produced from a 318-gallon batch of Evaporator Package 
(EVP-101) feed liquid. Water-saturated noncondensibles exit through the Condenser (CND-101) 
vapor outlet and are drawn by suction to the previously described vent system.  

The Evaporator Package (EVP-101) bottoms experience a net accumulation of 26 gallons over the 
course of a typical boil-off cycle. The daily purge of this excess is achieved at the end of the 
evaporation cycle by first turning off the heating element and then initiating water flow through the 
cooling coil. The top-mounted transfer pump may be activated as soon as the bottoms temperature 
falls low enough to avoid cavitation. The 26-gallon batch transfer is discharged to the pH 
Adjustment Tank (TNK-108) for further processing. The cooling coil can continue to operate until 
the remaining bottoms liquid falls to near ambient temperature.  

For about three hours during every operating day, the 480-gallon Condensate Collection Tank 
(TNK-104) receives aqueous condensate at an average rate of 1.4 gpm. After about 30 minutes, 
when the tank liquid rises to a minimum level, the top-mounted Ion-Exchange Unit Feed Pump (P
104 A&B) can initiate a controlled transfer to the Ion-Exchange Columns. This 303-gallon batch 
transfer typically takes place over about three hours at an average rate of 1.7 gpm. As is the case 
with the other process tanks, the Condensate Collection Tank (TNK-104) is served by the vent 
system previously described.  

The Ion-Exchange Unit (INX-101) contains three functionally interchangeable ion-exchange 
columns. For approximately three hours in each operating day, the unit receives a 1.7 gpm feed of 
aqueous condensate. Upon entering the lead column, this liquid flows downward through a bed of 
nonregenerable cation exchange resin. In the second column, the condensate flows downward 
through nonregenerable anion exchange resin. Leaving this second column, the now polished and 
decontaminated condensate proceeds to one of the two parallel Recyclable Water Storage Tanks
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(TNK-107 A&B). Meanwhile, the third (or standby) column may be undergoing resin changeout, 
as described below.  

The clean condensate from the Ion-Exchange Unit (INX-101) is continuously monitored to verify 
that it has been adequately decontaminated. An unacceptable radiation dose indicates the need for 
replacement of one or both of the resin beds. Immediately after the detection of unacceptable resin 
performance, the Ion-Exchange Unit (NX-101) feed stream must be stopped. If the standby column 
already contains a fresh charge of that same resin, then the unit valving can be quickly changed to 
permit the standby column to replace the spent column. Feed to the Ion-Exchange Unit (INX-101) 
may then be resumed.  

The spent column is placed in the standby mode; it must undergo resin change-out before being 
returned to service. The first step in this operation requires that the top outlet line be opened while 
a high flow of clean water from the Recyclable Water Storage Tank (TNK- 107 A&B) is admitted 
to the bottom of the column. As the water level rises through the column, it fluidizes the resin 
particles and carries them overhead to the 310-gallon Spent Resin Catch Tank (TNK-106) where a 
top-mounted agitator maintains the slurried resin in suspension.  

The Spent Resin Transfer Pumps (P-106 A&B) periodically move the slurried resin from the Spent 
Resin Catch Tank (TNK-106) to the Spent Resin Drum Filling Station (MIS-102). This Filling 
Station is expected to be a packaged unit consisting of an airtight chamber with an access door and 
internal components. Based on the preliminary design work performed thus far, it is anticipated that 
empty, open-topped 55-gallon drums will first be introduced to the Filling Station through the access 
door. These drums are designed with thick walls to provide radiation shielding against the 
contaminated resin.  

Inside the Filling Station, a hydraulic system positions a specially-designed lid over the open top of 
the drum. This lid is fitted with a fill connection that is joined to the Spent Resin Transfer Pump 
(P-106 A&B) discharge line by a flexible hose, as well as a separate vent connection. During resin 
transfer, the operating Spent Resin Transfer Pump (P-106 A&B) discharges the resin slurry through 
a recirculation line that empties back into the Spent Resin Catch Tank (TNK-106). A slipstream 
drawn from this recirculation loop is sent to the Spent Resin Drum Filling Station (MIS-102) where 
it passes through a volumetric metering device before emptying into the drum. The metering device 
automatically terminates the forward-flowing slipstream once the drum is filled. Air displaced from 
the drum exits through the top lid vent connection. This air may be filtered inside the Filling Station 
chamber before being routed to the same system that handles process tank vents.  

Following completion of the fill cycle, the hydraulic device inside the Filling Station retracts the 
specially-designed lid from the top of the drum. It is then necessary to secure a more conventional 
solid lid to the top of the drum. Depending on the automatic capabilities of the Filling Station, a 
plant operator fully suited in protective gear may be needed to secure a drum lid. Once the solid lid 
is firmly in place, the filled drum is removed from the Filling Station by a forklift and carried to the 
Drum Lifter (DPR-201). Working off the contents of a full Spent Resin Catch Tank (TNK-106) 
requires that several such drums be filled. The final dispositioning of spent resin is discussed in the 

%NO section on Solid LLW Processing.
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The next step in a standby column resin changeout is the addition of fresh resin. To prepare for this 
changeout, a measured volume of decontaminated water from the available Recycle Water Storage 
Tank (TNK-107 A&B) is first transferred to the 310-gallon Resin Feed Tank (TNK-105). A drum 
of fresh resin is then made accessible to the top of this tank by a forklift while the tank agitator is 
activated. Standing on a platform adjacent to the tank, a plant operator opens the tank loading hatch 
and manually adds the required amount of fresh resin from the drum. Resin transfer is accomplished 
by opening a top inlet line on the standby column and starting one of the double-diaphragm type 
Resin Transfer Pumps (P-105 A&B).  

Once inside the column, the slurried resin particles are retained by a porous support media to form 
a bed. The transfer water flows down through both the bed and the support media before exiting the 
bottom of the column and proceeding to the Recyclable Liquid LLW Collection Tank (TNK- 102).  
Upon completion of the resin transfer, the associated column inlet line is closed. The standby 
column is then ready to be returned to service.  

As previously noted, the 1.7 gpm intermittent stream of decontaminated aqueous condensate from 
the Ion-Exchange Unit (INX-101) is routed to one of the two Recyclable Water Storage Tanks 
(TNK-107 A&B). These 3,240-gallon tanks operate in parallel on staggered cycles, alternating 
between fill and delivery modes. At an average fill rate of 303 gallons per plant operating day, a 
single tank is completely filled in eight or nine operating days. At that point, the condensate feed 
stream must be diverted to the second tank. The liquid in a filled tank is immediately sampled and 
analyzed to confirm its acceptability for reuse. Unacceptable levels of contamination require that 
the tank contents be drained to the Floor Drain Collection Tank (TNK-109) and then reprocessed.  
Acceptable test results permit the tank to be placed in the delivery mode. It then acts as an "on
demand" source of clean recycle water for miscellaneous uses within the plant.  

With regard to the handling and treatment of chemical LLW, the 480-gallon pH Adjustment Tank 
(TNK-108) receives one batch transfer from the Chemical Liquid LLW Colection Tank (TNK-101) 
and a second batch transfer of aqueous bottoms liquid from the Evaporator Package (EVP- 101) each 
operating day. The volumes of these daily transfers are 278 gallons and 26 gallons respectively, for 
a total of 304 gallons. The liquid mixture in the filled pH Adjustment Tank (TNK-108) is 
homogenized by agitation before its pH is measured. In preparation for the downstream processing 
of this liquid into grout, its pH is then adjusted to an acceptable value by a metered addition from 
either the Caustic Injection Skid (MIS-105) or the Acid Injection Skid (MIS-106), as appropriate.  

The pH Adjustment Tank (TNK-108) is emptied each operating day by as many as 20, 16.4-gallon 
pumped batch transfers to the Chemical Waste Drum Filling Station (MIS-103). As with the Spent 
Resin Drum Filling Station described above, the Chemical Waste Drum Filling Station (MIS-103) 
is expected to be a packaged unit consisting of an airtight chamber with an access door and internal 
components.  

It is currently anticipated that empty, open-topped 55-gallon drums will first be introduced to the 
Filling Station through the access door where a hydraulic system positions a specially-designed lid 
over the top of the drum. This lid is fitted with a fill connection that is joined to the Treated 
Chemical Waste Transfer Pump (P-109 A&B) discharge line by a flexible hose, as well as a separate 
vent connection. During a batch transfer, the incoming chemical waste passes through a volumetric
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metering device that automatically stops the flow once the specified 16.4 gallons- has been delivered to the drum. Air displaced from the drum exits through the top lid vent connection. This air may be filtered inside the Filling Station before being routed to the same system that handles process tank 
vents.  

Following completion of the fill cycle, the hydraulic device inside the Filling Station retracts the specially-designed lid from the top of the drum. It is then necessary to secure a more conventional solid lid to the top of the drum. Depending on the automatic capabilities of the Filling Station, a plant operator fully suited in protective gear may be needed to secure the drum lid. Once the solid lid is firmly in place, the partially filled drum is removed from the Filling Station by a forklift and carried to the Cement Feeder Package (MIS-108). The metered addition of dry cement to these partially filled drums is performed by the combined operation of the Cement Storage Silo Package (MIS-107), the Rotary Feeder (FED-101), and the Cement Feeder Package (MIS-108). The vertical Cement Storage Silo Package is located outside, but immediately adjacent to, the WTB. It consists of a storage silo, a vent filter, and an exhaust blower discharging to the atmosphere. The 740 cubicfoot silo is refilled once every five operating days by pneumatic transfer from a delivery truck.  

The Cement Feeder Package (MIS-108) consists of a feed hopper located outside the WTB, a screw feeder that penetrates the WTB wall, and a chamber where dry grout formers are added to partially filled chemical waste drums. The drums enter this chamber individually through an access door.  Once inside, the solid drum lids must be removed. Dry grout formers are then transferred from the feed hopper to the open drum by the screw feeder. A load cell on the feed hopper automatically terminates this transfer upon delivery of the specified solid mass. Chamber vent gases are filtered before leaving the Cement Feeder Package (MIS-108) and before entering the previously described vent system. The variable speed Rotary Feeder (FED- 101) periodically refills the feed hopper from 
the storage silo by gravity flow.  

Once a drum is filled, its solid lid is reinstalled to permit its removal from the chamber by a forklift.  The current material balance calls for each filled drum to contain 143 pounds of chemical waste (originally in liquid form) plus 651 pounds of dry grout formers, for a total of 794 pounds. Based on this, and the total volume of chemical waste that must be processed, it is estimated that about 18 grout-filled drums will be produced every operating day. Assuming that the Cement Feeder Package (MIS- 108) operates for six hours per day, a filled drum must be produced once every 20 minutes.  
The filled chemical waste drums are transferred by forklift to the two, parallel operated Cement Mixing Stations (MIX-104). Most of the operating equipment associated with each station is housed inside an airtight chamber. An incoming drum enters the chamber through an access door and is placed on a roller conveyor. Following removal of the drum lid, the access door is closed and the conveyor moves the drum horizontally to a support platform. A hydraulic device then raises the support platform. This operation causes variable speed, fixed-in-place mixing blades mounted above to be submerged in the drum contents. It also causes a dust hood to seal off the open top of the drum. The mixing blades are rotated for as long as necessary to form a homogeneous grout paste, or slurry. Vent gases and entrained particulates from the drum are confined by the dust hood. This gas stream is filtered by the Cement Mixing Station (MIX-104) before being discharged to the 

-, previously described vent system for further treatment.  
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Following completion of the mixing step, the hydraulically-operated support platform lowers the 

filled drum. A drain pan must then be rotated into position to catch any grout slurry dripping from 

the mixing blades. At the end of each operating day the mixing blades are washed with clean 

recycled water. All recaptured drips and wash liquids drain to the Floor Drain Collection Tank 

(TNK-109), where they are periodically recycled to the Chemical Liquid LLW Collection Tank 

(TNK- 101), or possibly to the Recyclable Liquid LLW Collection Tank (TNK-102) for reprocessing.  

Each filled drum is moved along the roller conveyor to the chamber access door, where the solid 

drum lid is again fixed in place. This operation may require the assistance of a fully suited plant 

operator. Assuming that both Cement Mixing Stations (MIX-104) are in service for six hours out 

of each operating day, the time available to process each drum is estimated to be 40 minutes.  

Following closure the filled drums are moved by forklift to an interim accumulation area. After a 

specified curing period, the solidified grout is inspected and tested to verify its quality. Acceptable 

drums are packaged and moved to the disposal area.  

Floor drains from both the solid and the liquid LLW processing areas, as well as drips and spent 

wash liquids from the two Cement Mixing Stations (MIX-104), flow by gravity to the Floor Drain 

Collection Tank (TNK-109). This 2,070-gallon tank is located inside an underground sump and is 

used for collection. Following sampling and analysis, the tank contents are periodically pumped out 

to either the Chemical Liquid LLW Collection Tank (TNK-101) or the Recyclable Liquid LLW 

Collection Tank (TNK-102), as appropriate. Any leaks from the Floor Drain Collection Tank (TNK

109) or its top-mounted transfer pumps are captured by the 5,940-gallon Sump (SMP-101). From 

this sump these leaks are transferred to the Chemical Liquid LLW Collection Tank (TNK-10 1).  

As previously noted, a vent system is provided to decontaminate effluent gases from process 

equipment in the liquid LLW processing area. This vent system consists of a collection header 

feeding into two parallel, 100 percent capacity gas processing trains. Inside the operating train, the 

combined vent gases are fast warmed by a Heater (HTR-101 A or B) to prevent the downstream 

condensation of water vapor. The gases then successively pass through a Roughing Filter 

(FLT-102 A or B) and at least one HEPA filter (FLT-103 A or B) where entrained particulates are 

removed. The filtered gases are drawn by suction to the inlet of the Vent Blower (BLO-101 A or 

B) where they are discharged to the HVAC plenum.  

7.2.4.5.2 Solid LLW Treatment System 

Functions 

The Solid LLW Treatment System converts compactible, non-compactible, and oversized low-level 

radioactive solids generated from repository operations into a stable form suitable for disposal. The 

system compacts the waste where possible to reduce disposal cost, reduce the size of oversized 

materials to permit disposal in standard size drums, and immobilize the waste in cement.  

Solid LLW is generated from SNF and DHLW handling operations, decontamination operations, 

house-keeping activities, and maintenance activities conducted within the RCA. Table 7.2.4-3 lists 

the estimated annual volumes of both compactible and non-compactible wastes. The major sources 

of solid LLW are the WHB and the CMF, but solid LLW is also generated in the WTB and CSS.

7-206
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The WTB is not designed to receive any transuranic waste. The stream numbers shown in the table 

__ are keyed to WTP-SK-012 through -019.  

The system is expected to annually produce 2005 drums of compacted solid LLW for off-site 

disposal.  

Table 7.2.4-3. Solid LLW Generation Rates 

Source Facilties Category ShreamNumber A(cubic feet) 

Compactible 202 26,790 

WHB, CAF, Noncompactible 201 8,986 

WTB, 
CSS Spent Resin Slurry 203 1,545 

Total 37,321 

Scope 

The Solid LLW Treatment System receives compactible, non-compactible and oversized solid LLW 

in drums and boxes from the on-site transportation system. The system delivers the following to 

the on-site transportation system: drums of LLW suitable for off-site disposal and empty drums and 

boxes for refilling by the waste generators. The system also requires interfaces with the following 

support systems: 

A. Electric power to operate the components such as instruments, presses, cutters, shredders, 

compactors, vent blowers, pumps, conveyors, rotary feeders, and mixers.  

B. Instrument air to operate instruments and pneumatic operators.  

C. HVAC system to receive the filtered process vent gas from the equipment processing 

radioactive materials.  

D. WTB structure to house system components.  

Operations 

The Solid LLW Treatment System is shown on Figure 7.2.4-6. This block flow sketch provides an 

overview of the system flow. The numbers in the blocks (e.g., WTP-SK-012) refer to more detailed 

process flow diagrams provided in Appendix D. The process flow diagrams describe the flow of 

materials, identify the components required, and provide stream numbers for selected flow paths.  

Material balances for these flow paths are provided in sketch WTP-SK-20.
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Both compactible and noncompactible solid LLW is generated by the WTB and by other repository surface facilities inside the RCA. This unsorted waste is first loaded into specially-designed shielded drums at their points of generation. Once the drums are filled, they are sealed closed and delivered by forklift to an area near the Waste Type Sorting Station (MIS-201). The Waste Type Sorting Station (MIS-201), located inside the WTB, is an airtight chamber equipped with multiple access doors and gloveports, an internal sorting table, a barrel lifter with movable crane, and a HEPA filter and exhaust blower. The Waste Type Sorting Station (MIS-201) performs the function of separating compactible material from noncompactible material, and then reloading these wastes into separate drums.  

At the Waste Type Sorting Station (MIS-201), the top of an incoming filled drum is fitted with an adapting collar. The Waste Type Sorting Station (MIS-201) exterior containment door is then opened to reveal a containment collar that will later mate up to the drum adapting collar.  Meanwhile, the Sorting Station interior containment door remains closed to prevent the spread of contamination. The drum is next connected to the barrel lifter, which raises it vertically and swivels it into a horizontal position. This movement permits the drum adapting collar to be engaged to the containment collar.  

Working through the gloveports, operating personnel remove the interior containment door and the drum lid before unloading the drum contents. The gloveports and shielded viewing windows are then used to manually sort the solid waste, with compactible and noncompactible material being dropped through separate discharge ports in the floor of the Waste Type Sorting Station (MIS-201).  
A 55-gallon drum is securely mounted below each of these discharge ports to receive the waste.  Once the drums are filled, they are sealed closed before being disengaged from the Waste Type Sorting Station (MIS-201). Similarly, the empty waste delivery drums are sealed closed and removed from the Waste Type Sorting Station (MIS-201) for reuse.  

Confinement of contamination is aided by an exhaust blower that maintains a negative gauge pressure inside the Waste Type Sorting Station (MIS-201). The vent gases are filtered through a HEPA filter and are then discharged to the vent system serving the solid LLW process equipment.  
Over-sized solid waste items, such as possibly discarded HEPA filter elements, are enclosed inside shielded, 100 cubic-foot boxes and sent to the Mechanical Disassembly Station. The Mechanical Disassembly Station is a sealed room containing a press and a Cutter (CUT-201) and served by an exhaust blower and a HEPA filter. Working inside this room, an operator fully suited in protective gear opens the incoming boxes and removes the solid waste. The operator then uses a press and/or Cutter (CUT-201) to reduce the size of the waste items into pieces small enough to fit into 55-gallon drums. The operator also sorts these pieces by placing the compactible material and the noncompactible material into separate drums. At the end of this operation, the waste delivery box is sealed closed and made available for reuse. The filled waste drums are also sealed closed and removed from the Mechanical Disassembly Station.  

Drums of compactible solid LLW from the Waste Type Sorting Station (MIS-201) and the Mechanical Disassembly Station are delivered by forklift to the Waste Size Sorting Station (MIS-203). At this station the feed drums are opened and the contents are divided into undersized 
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and oversized streams before being loaded into separate product drums. This sorting and the 

subsequent shredding of oversized items improves the efficiency of downstream waste compaction.  

The Waste Size Sorting Station (MIS-203) is designed and operated in the same manner as the 

above-described Waste Type Sorting Station (MIS-201). The emptied waste feed drums can be 

recycled to an upstream point for reuse. Alternately, these drums can be used to receive the size

classified solid waste product streams discharged from the bottom of Waste Size Sorting Station 

(MIS-203).  

A Drum Handler (DHR-201 A&B) and a forklift are used to remove and transport the filled product 

drums from the Waste Size Sorting Station (MIS-203). The drums containing under-sized pieces 

of waste are sent directly to the In-Drum Compactor (MIS-205), while those drums filled with over

sized material are first processed through the Shredding Station (MIS-204). It is anticipated that the 

Shredding Station (MIS-204) will be a specially-designed, packaged unit. There, incoming drums 

are first loaded onto a drum lifter. Following removal of the drum lid, the drum lifter positions a 

funnel-shaped transition piece over the open top of the drum. The drum lifter then raises the drum, 

turns it upside down, and places the outlet of the drum transition piece over a compatible fitting on 

top of the shredder. The solid waste falls from the inverted drum at a controlled rate, enters the 

shredder, and is ripped into smaller pieces by cutting wheels attached to two, low-speed, counter

rotating shafts. The shredded material drops through a bottom discharge port and enters a 55-gallon 

product drum. Shredding Station (MIS-204) vent gases pass through a HEPA filter and an exhaust 

blower before being discharged for further cleanup downstream. Emptied feed drums can be 

recycled to an upstream point, or used to receive the shredded product material.  

The drummed waste from the Shredding Station (MIS-204) joins the under-sized material from the 

Waste Size Sorting Station (MIS-203) en route to the In-Drum Compactor (MIS-205), which is 

housed within an airtight chamber. Inside this chamber, the drum lids are again removed and the 

drums are positioned in the In-Drum Compactor (MIS-205) frame. After closure of the chamber 

door, the In-Drum Compactor (MIS-205) lowers a hydraulically-operated steel ram into the top of 

the open drum, causing compaction of the solid waste to an average density of approximately 40 

pounds/cubic foot. The bottom of the drum is supported from below by a solid, contoured plate 

during this operation. The drum lid is replaced following retraction of the hydraulic ram. Post

compaction drums containing more than a specified void space are returned to the Shredding Station.  

(MIS-204) or to the Waste Size Sorting Station (MJS-203) to receive additional waste. These drums 

undergo as many refill/compaction cycles as necessary to reduce the residual void space to an 

acceptable level. Once this objective has been achieved, the drums are again sealed closed before 

transfer to the Supercompactor (MIS-206). Vent gases from the In-Drum Compactor (MIS-205) pass 

through a HEPA filter and an exhaust blower upstream of the solid waste vent system.  

The Supercompactor (MIS-206) receives sealed drums filled with compacted, solid waste from the 

In-Drum Compactor (MIS-205). The incoming drums enter an airtight chamber and are mounted 

in the cylindrical, Supercompactor (MIS-206) drum mold. During compaction, a hydraulically

operated metal ram exerts very high force on the top of the drum, while the surrounding mold 

maintains its outer diameter. This causes the drum and its contents to deform into a short disk, 

measuring about 24 inches in diameter, 9 inches in height, and weighing approximately 284 pounds. f 

The density of this disk is estimated to be 127 pounds/cubic foot. If this crushing operation causes 

the drum wall to breach, some of the contents may escape and contaminate the inside of the
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Supercompactor (MIS-206). For this reason, recyclable water can be used to wash down the 
Supercompactor (MIS-206), as necessary. Spent wash water is then drained to the Floor Drain 
Collection Tank (TNK-109). Vent gases from the Supercompactor (MiS-206) pass through a HEPA 
filter and an exhaust blower upstream of the solid waste vent system.  

The high-density solid waste disks are lifted from the Supercompactor (MIS-206). These disks are 
then divided into groups of three disks each prior to being loading into 85-gallon disposal drums.  
The current design anticipates that empty disposal drums will first receive about 3 inches of grout 
slurry poured from the Drum Lifter (DPR-202). Following solidification of the grout, the pirtially 
filled disposal drums are carried to the Supercompactor (MIS-206) and loaded with three disks, 
stacked on top of each other. Each drum is then sealed closed and moved by forklift back to an area 
accessible to the Drum Lifter (DPR-202). After removal of the drum lid, the Drum Lifter (DPR-202) 
pours grout slurry into the drum to fill all of the remaining void space. The lid is replaced and the 
filled drum is moved to the Curing/Inspection/Packaging/Certification and Interim Accumulation 
Room. An alternate approach would be to place a spacer in the bottom of each disposal drum prior 
to loading of the disks. A single grout pour would then be needed to completely fill all of the 
internal void space, including the space below the bottom disk. This technique would reduce drum 
handling and minimize fissures in the solidified grout encasement.  

The preparation of fresh grout slurry is achieved by the combined operation of the Cement Storage 
Silo Package (MIS-207), the Rotary Feeder (FED-201), the Cement Feeder (MIS-208), and the Drum 
Mixing Station (MIX-201). The vertical Cement Storage Silo Package (MIS-207) is located outside, 
but immediately adjacent to, the WTB. This package consists of a storage silo, a vent filter, and an 
exhaust blower discharging to the atmosphere. The 330 cubic-foot silo is refilled once every five 
operating days by pneumatic transfer from a delivery truck. The Cement Feeder (MIS-208) consists 
of a feed hopper located outside the WTB and a screw feeder that penetrates the WTB wall and 
discharges into the Drum Mixing Station (MIX-201).  

Empty 55-gallon grout preparation drums are loaded, as necessary, into the Drum Mixing Station 
(MIS-201). A measured volume of clean recycled water is then added to each drum. Dry cement 
is then transferred to each drum by the Cement Feeder (MIS-209). A load cell on the feed hopper 
automatically terminates this transfer upon delivery of the specified solid mass. The variable speed 
Rotary Feeder (FED-201) periodically refills the feed hopper from the storage silo.  

The filled, open top drums are raised by a hydraulic device built into the Drum Mixing Station 
(MIX-201). Variable-speed, fixed-in-place mixing blades mounted above the station are submerged 
in the water and cement. A built-in hood also seals the top of the drum to prevent the spread of dust.  
After the mixing blades are rotated to produce a grout slurry having the desired consistency, the 
drum is lowered and removed from the Drum Mixing Station (MIX-201). The mixing blades can 
then be cleaned, as necessary, by a spray of recycle water. The resulting drain-off can be collected 
in another 55-gallon drum that will then be used to prepare the next batch of grout. These drips may 
alternately be drained to the Floor Drain Collection Tank (TNK-109).  

A forklift is used to move slurry-filled drums from the Drum Mixing Station (MIX-201) to the Drum 
**0 Lifter (DPR-202). The Drum Lifter then raises each drum and pours the grout to fill in the void 

space of a receiving, 85-gallon waste disposal drum. As described above, some of these disposal
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drums contain high-density disks of compacted waste from the Supercompactor (MIS-206). Other 

disposal drums contain the smaller, 55-gallon drums from the Waste Type Sorting Station (MIS-201) 
and the Mechanical Disassembly Station that are filled with solid, noncompactible LLW. Finally, 
other disposal drums contain smaller drums of de-watered, spent ion-exchange resin. The upstream 
handling of these drums and resin is described below.  

Shielded transport drums containing aqueous slurries of spent resin from either the Spent Resin 

Drum Filling Station (MIS-102) or from repository surface facilities outside the WTB are carried by 

forklift to the Drum Lifter (DPR-202). Following removal of its lid, each drum is mounted in the 
Drum Lifter (DPR-202), causing a built-in pour spout to clamp over the open top of the drum. The 

Drum Lifter (DPR-202) then raises and tilts the drum such that the pour spout discharges to a 

compatible connection on the airtight chamber housing the Gravity Filtration System (MIS-202).  
As the resin slurry pours from the drum at a controlled rate, it enters a horizontal filter feed trough.  
A continuous belt filter moves along the bottom of the trough, from side to side. The liquid phase 

drains by gravity through the belt filter and is accumulated in a bottom reservoir, where this 

contaminated water is periodically returned to the Recyclable Liquid LLW Collection Tank 
(TNK-102) by the externally-mounted Filtrate Transfer Pump (P-201 A&B). Meanwhile, the resin 

particles form a bed on top of the moving belt filter. Additional dewatering occurs as the belt rises 
out of the feed pool along a gradual incline. As the dewatered resin is released from the belt filter, 

it can fall either into a hopper or directly into a waiting 55-gallon drum. Once the drum is filled, this 
drum is sealed closed and moved by forklift to a suitable point for loading into an 85-gallon waste 

disposal drum. At the same time, the emptied shielded transport drums may be returned to their 
points of origin for reuse. Vent gases from the gravity filtration system pass through a HEPA filter 

and an exhaust filter before being discharged to the solid waste vent system.  

Filled waste disposal drums, containing solid LLW encased in freshly poured grout, are moved by 

forklift from the Drum Lifter (DPR-202) pouring area to the Curing/Inspection/Packaging/ 
Certification and Interim Accumulation Room. The yearly production of these drums, broken down 

by waste type, is estimated to be as follows: 

Waste Type Drms/year 

Noncompactible, solid LLW 1,528 

Compacted disks of solid LLW 381 

Spent ion-exchange resin 96 

Total 2,005 

The waste disposal drums remain in interim accumulation for about three days while the grout 

hardens and cures. If necessary, quality tests can then be performed on the solidified grout. The 

drums are then labeled and their lids are permanently secured in place. The sealed waste disposal 

drums are finally moved to the disposal area.  

Empty drums and boxes will be provided to the HW generators as needed. Waste movements will 

be supervised and tracked by on-site waste management personnel in order to ensure compliance 

with regulations and waste minimization efforts.
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A vent system is provided to decontaminate effluent gases from process equipment in the solid LLW 
processing area. This vent system consists of a collection header feeding into two parallel, 100 
percent capacity gas processing trains. Inside the operating train, the combined vent gases are first 
warmed by a Heater (HTR-201 A or B) to prevent the downstream condensation of water vapor. The 
gases then successively pass through a Roughing Filter (FLT-202 A or B) and at least one HEPA 
Filter (FLT-203 A or B) where entrained particulates are removed. The filtered gases are drawn by 
suction to the inlet of the Vent Blower (BLO-202 A or B) where they are discharged to the HVAC 
plenum.  

7.2.4.5.3 Mixed Waste Transfer System 

Functions 

The Mixed Waste Transfer System temporarily holds MW awaiting transportation to off-site 
treatment and disposal sites.  

MW is defined as waste material that exhibits the characteristics of both HW and LLW and is 
produced when HW is contaminated with radionuclides. MW is not anticipated to be generated at 
the repository as a result of normal operations, as it is expected that only non-hazardous materials 
will be selected for use in potentially contaminated areas. However, it is also anticipated that small 
amounts of MW may be infrequently generated due to off-normal operations. The assumed average 
generation rates for MW are as follows: 

A. Liquid MW - 32 gallons or one 55-gallon drum/per year.  

B. Solid MW - 11 cubic feet or less than two 55-gallon drums per year.  

Currently, regulations relating to treatment of MW are unresolved. Due to the low volume of MW 
anticipated to be generated at the repository, and the assumption that regulatory requirements will 
be resolved in the future, it is assumed that MW will be shipped to an off-site location for treatment 
and disposal. Packaging requirements for this material remain to be determined.  

Scope 

The Mixed Waste Transfer System receives solid and liquid MW in drums from the on-site 
transportation system. The system delivers these drums of untreated MW to the on-site 
transportation system for off-site shipment to permitted MW treatment and disposal sites. The 
system also requires interfaces with the following support systems: 

A. Electric power to operate components such as instruments and vent blowers.  

B. Instrument air to operate instruments and pneumatic operators.
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C. HVAC system to receive the filtered process vent gas from the equipment processing 
radioactive materials.  

D. WTB structure to house system components.  

Operaliol•s 

The Mixed Waste Transfer System is shown on Figure 7.2.4-7. This block flow sketch provides an 
overview of the system flow. A process flow sketch, WTP-SK-060 in Appendix D, describes the 
flow of materials, identifies the components required, and provides stream numbers for selected flow 
paths. Material balances for these flow paths are provided in sketch WTP-SK-061.  

The liquid MW is segregated into oil-based, water-based, or other hydrocarbon-based streams. This 
MW is collected at the point of generation, in shielded areas isolated from areas handling HW and 
LLW. Following collection, the liquid MW is packaged in drums (i.e., 55-gallon capacity) suitable 
for handling and accumulation of MW. The solid MW is also accumulated at the point of generation 
in storage containers, such as 55-gallon drums.  

The filled waste drums are then sealed closed, loaded, and moved to the WTB in trucks from the on
site transportation system. At the WTB the drums ame briefly held in a vented accumulation area 
then shipped to an off-site facility for treatment and disposal.  

Empty drums will be provided to the MW generators as needed. Waste movements will be 
supervised and tracked by on-site waste management personnel to ensure compliance with 
regulations and waste minimization efforts.  

A vent system is provided to decontaminate effluent gases from the MW transfer accumulation area.  
This vent system consists of a collection header feeding into two parallel,. 100 percent capacity gas 
processing trains. Inside the operating train, the vent gases successively pass through a Roughing 
Filter (FLT-701 A or B) and at least one HEPA Filter (FLT-702 A or B) where entrained particulates 
are removed. The filtered gases are drawn by suction to the inlet of the Vent Blower (BLO-701 A 
or B) where they are discharged to the HVAC plenum.  

7.2.4.5.4 Hazardous Waste Transfer System 

Functions 

The Hazardous Waste Transfer System temporarily holds solid and liquid HW awaiting 
transportation to permitted off-site commercial treatment and disposal facilities. Off-site treatment 
is cost effective due to the relatively small amounts of HW generated at the repository. This system 
is not located in the WTB as the selected design is based on locating the holding facilities where the 
bulk of the HW is generated, which is not the WTB. The holding facilities are to be adjacent to the 
TMB for HW generated within the RCA and adjacent to the Motor Pool facility for HW generated 
outside of the RCA.
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Liquid HW is collected and packaged at the point of generation. The liquid HW typically includes 
waste oil, antifreeze coolant, spent solvents, and medical waste. Waste oil includes hydrocarbon
based oils such as lubricating oil, shielding window oil, and hydraulic oil. The source of waste oils 
is generally site vehicles and other transport equipment. Antifreeze coolant and spent solvents are 
generated from regular maintenance of site vehicles.  

Table 7.2.4-4 presents the estimated annual volumes of liquid HW. This list is broken down by 
source facility and operations area. Although, in general, waste oils and antifreeze are not expected 
to be classified as HW, these streams are identified as HW for the purpose of this conceptual design.  

Solid HW is also collected and packaged at the point of generation. The solid HW typically includes 
solid waste such as rags, wipes, packaging materials, and residues contaminated with the liquid 
hazardous materials described above.  

Table 7.2.4-5 presents the estimated yearly volumes of solid HW from the RCA and the BOP. The 
total volumes from these two areas are 27 and 510 55-gallon drums per year, respectively.  

Scope 

The Hazardous Waste Transfer System receives solid and liquid HW in drums from the on-site 
transportation system for temporary accumulation. The system delivers these drums of HW to the 
on-site transportation system for off-site shipment to RCRA permitted treatment and disposal sites.  

Operations 

The Hazardous Waste Transfer System is shown on Figure 7.2.4-8. This block flow sketch provides 
an overview of the system flow. Process flow sketches, WTP-SK-050 and -051 in Appendix D, 
describe the flow of materials and provide stream numbers for selected flow paths. Material 
balances for these flow paths are provided in sketch WTP-SK-052.  

At the low generation rates of liquid and solid HW generation shown above, it is more economical" 
to prepare HW for treatment and disposal at off-site RCRA permitted facilities. This practice 
minimizes the burden of having to permit and operate a treatment facility at the repository. The HW 
from within and outside the RCA are handled separately to avoid the potential for exposing waste 
generated in the unrestricted area outside the RCA to radionuclide contamination.  

As shown on WTP-SK-050 and -051, liquid and solid HW are first collected in 55-gallon drums, or 
other suitable containers meeting DOT specifications, at or near their points of generation. Partially
filled waste containers will be accumulated in one of several satellite accumulation areas. The HW 
will be segregated, as needed, by type or characteristics to facilitate off-site treatment.
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Table 7.2.4-4. Liquid HW Generation Rates

Annna Rate 
Area Facility Steam No. Type of Waste AnulRt (gallons) 

WHB 501 Waste Oil 486 

CSS 502 Waste Oil 6.2 

CMF 503 Waste Oil 1.6 

RCA WTB 504 Waste Oil 13 

TMB 505 Waste Oil 8.7 

TMB 506 Antifreeze Coolant 4.8 

TMB 507 Spent Solvents 72 

Subtotal Within RCA 592 

Subsurface 508 Waste Oil 11,816 

Motor Pool 509 Waste Oil 34 

Outside Motor Pool 510 Antifreeze Coolant 27 

the RCA Motor Pool 511 Spent Solvents 72 

Medical Center 512 Medical Waste 12 

Subtotal Outside RCA 11,961 

Total Liquid Hazardous Waste 12,553 

Table 7.2.4-5. Solid Hazardous Waste Generation Rates 

Annua Rate 
Area Facility Strm No. (cubi ft 

(cubic feet) 

WHB 601 154 

CSS 602 2 

RCA CMF 603 0.5 

WTB 604 4 

TMB 605 27 

Subtotal Within RCA 187.5 

Subtotal BOP 606 3,743 

Total Solid Hazardous Waste 3,930.5
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Some preparation of solid HW may be performed at the point of generation. If necessary, a portable 
shearing unit may be used for reduction of oversized waste material prior to packaging. In addition, 
an absorbent material may be added to the bottom of the HW containers to absorb any free liquid 
which might be present.  

Once a drum contains at or near 55 gallons, the container will be sealed closed and transferred by 
site vehicles to one of two accumulation sheds. These sheds will be used to accumulate the filled 
drums for a limited time prior to shipment to an RCRA permitted treatment and disposal facility. The 
sheds do not require an RCRA permit or license. Each shed is equipped with a perimeter dike and 
a spill containment system, and is surrounded by a chain-link fence. One shed is located near the 
TMB to hold HW generated within the RCA. The other shed is located in the BOP area to hold 
waste generated outside of the RCA. Filled HW drums from the two accumulation sheds will be 
transferred off site, as needed, by commercial carriers.  

Empty drums and absorbents will be provided to the HW generators, as needed. Waste movements 
will be supervised and tracked by on-site waste management personnel in order to ensure compliance 
with regulations and waste minimization efforts.  

7.2.4.5.5 HVAC System 

Functions 

The HVAC system for the WTB provides proper environmental conditions for the equipment used 
in this facility as well as for the health, safety, and comfort of operating personnel. Details of the 
WTB HVAC system are presented on HVAC Flow Diagrams WTH-SK-10 1, 102 and 103A through 
E, and HVAC confinement drawings 104A and B in Appendix D.  

Confinement Zones 

The HVAC system confines radioactive and hazardous materials within the waste treatment area as 
close to the point of origin as practicable and also prevents uncontrolled releases to rooms and areas 
normally occupied by personnel. This confinement is accomplished by a series of successive 
confinement zones of varying pressures. Each successive confinement zone is at a lower pressure 
and has a higher potential for contamination.  

The primary confinement zone is at the lowest pressure. In the WTB this zone includes the process 
enclosures (e.g., tanks, drums, and other miscellaneous process items), process off-gas vent system 
as shown on drawings WTP-SK-01 1 and WTP-SK-019 in Appendix D, and the associated HEPA
filtered final exhaust air system.  

The secondary confinement zone includes enclosures and rooms that contain potentially 
contaminated process equipment, or rooms supporting primary confinement functions. Examples 
of areas that are classified as secondary confinement zones include: 

"* Chemical liquid LLW area 
"* Recyclable liquid LLW area
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• Solid LLW area 
* MW accumulation area 
* Forklift battery charger area 

* Temporary accumulation 
* Associated HEPA-filtered final exhaust air system.  

The other areas of the facility are normally clean and are required to be maintained at a higher 

pressure than the secondary zone.  

Scope 

The HVAC system for the WTB includes the components necessary for continuous operation during 

normal or off-normal conditions and is designed to maintain the WTB at the proper environmental 

conditions for the health, safety, and comfort of operating personnel as well as for the equipment 

used in the facility. The system also collects and provides the final exhaust HEPA filtration of the 

process vents from the waste treatment systems. The system is comprised of the components listed 

on the HVAC flow sketches WTH-SK-101, 102 and 103A through E in Appendix D, including: 

* Tornado dampers 
* Fans (supply, return, and exhaust) 
* Air handling units 
* Air curtains 
* Exhaust HEPA filter units 
* Flow measuring elements 
* Isokinetic sampling system 
* Control dampers 
* Ductwork 
* Exhaust stack.  

The system also requires interfaces with the following support systems: 

A. Normal, standby, or emergency electric power to operate the components such as 

instruments, fans, and air heaters during normal and off-normal operation as confirmed by 

safety analysis.  

B. Instrument air to operate instruments and pneumatic operators.  

C. Chilled water to provide air cooling.  

D. Fire protection fire panels, smoke and temperature detectors to activate the closure of fire 

dampers in the ductwork or initiate the HEPA protection deluge systems that are an 

integral part of the ventilation system.  

E. WTB structure to house system components.

March 1996
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Operations

The HVAC System is comprised of three separate, independent subsystems. The first is a HEPA 
filtered subsystem that mainly serves the primary and secondary confinement zones of the WTB.  
The second subsystem serves the shipping and receiving area. The third subsystem serves the offices 
and other miscellaneous rooms. The systems are shown on HVAC flow sketches contained in 
Appendix D. These sketches describe the rate and flow path of air through the system components.  

Primary Confinement Areas HVAC Subsystem 

The Primary Confinement Areas HVAC Subsystem provides the exhaust for the waste treatment 
process vent system. The exhaust is discharged to the outside environment by a dedicated final 
exhaust unit with two testable stages of HEPA filters, associated primary confinement final exhaust 
fans, and exhaust air stack. The process vents system negative pressure is maintained by the process 
vent local blowers. The process vents final exhaust to the outside atmosphere is constant. The final 
exhaust fans modulate to compensate for variances due to final HEPA filter loading. Corrosive 
vapors, noxious gases or vapors, and flammable (or combustible) gases are not anticipated from 
these vents.  

Secondary Confinement Areas HVAC Subsystem 

The WTB Secondary Confinement Areas HVAC Subsystem is a separate, independent, automatic 
ventilation subsystem designed to: operate continuously; maintain proper environmental conditions 
for the health, safety, and comfort of personnel; maintain design conditions for the equipment; and 
provide contamination confinement. The subsystem serves the areas/rooms of the WTB required 
to process waste as well as providing the final HEPA filtered exhaust for the process vents. The 
subsystem is shown on HVAC flow sketches WTH-SK-103A through E.  

The waste treatment area/rooms ventilation subsystem is a once-through concept consisting of 
dedicated supply air handling units and associated supply air fans, and final exhaust units with two 
testable stages of HBEPA filters, associated secondary confinement final exhaust fans, and an exhaust 
air stack. The negative pressure in these rooms/areas is maintained by modulating the supply air 
flow and providing constant exhaust. The final exhaust fans modulate to compensate for variances 
due to final HEPA filter loading 

The waste treatment area is classified as a secondary confinement ventilation zone and maintained 
at a negative pressure of -0. 15" wg with respect to the outside atmosphere. The WTB processing 
areas will be equipped with Continuous Air Monitoring systems.  

The HVAC components for the primary confinement as well as for the secondary subsystem are 
located in a separate, dedicated equipment room. The components are of nuclear-grade quality 
comprised of air handling units, fans, pumps, air distribution equipment, and instrumentation. The 
exhaust is comprised of bag-out housings with two stages of HEPA filters and adequate provisions 
for testing, inspection, monitoring, maintenance, and repair operations. The HEPA filtration has a 
minimum start-up efficiency of 99.97 percent as tested in accordance with ANSI-N5 10. Electric 
heating is selected as the preheating and reheating media for estimating purposes in the absence of
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an energy conservation analysis (to be performed later). The ductwork is of welded carbon steel 
constructed in accordance with Sheet Metal and Air-conditioning Contractors National Association 
high-pressure standards.  

Neutral Areas HVAC Subsystem 

The Neutral Areas HVAC Subsystem provides the ventilation for various contamination free areas: 

A. The Receiving and Shipping Room HVAC Subsystem is of the recirculation type designed 
to operate normally with approximately 10 percent outside air. The subsystem is also 
capable of operating once-through as required for removing diesel fumes discharged by 
truck exhaust. This subsystem consists of a supply air handling unit and a 
recirculation/exhaust fan. The truck door is provided with air curtains to prevent excessive 
inlet of dust or loss of treated air. The subsystem is shown on HVAC flow sketch WTH
SK-101.  

B. The Offices and Miscellaneous Rooms HVAC subsystem is of the recirculation type 
designed to operate normally with approximately 10 percent outside air except that the 
change rooms are provided with once-through ventilation with a single stage of HEPA 
filters. The subsystem is shown on HVAC flow sketch WTH-SK- 102.  

The components for the neutral areas subsystem are of industrial-grade quality and are comprised 
of air handling units, fans, pumps, air distribution, and control instrumentation. The filters are 30 
and 90 percent efficiency filters. The change rooms HEPA filters have a minimum start-up 
efficiency of 99.97 percent as tested in accordance with ANSI-N510. Electric heating is selected as 
the preheating and reheating media for estimate purposes in the absence of an energy conservation 
analysis (to be performed later). The ductwork is of galvanized steel construction in accordance with 
Sheet Metal and Air-conditioning Contractors National Association low-pressure standards.  

7.2.4.5.6 Other Systems 

The operation of the WTB requires a number of other systems that are not described above. These 
systems include building utilities, security, monitoring, and control systems required to safely and 
effectively maintain site generated waste processing and packaging operations. These facility 
specific support systems are listed below: 

A. Power Distribution System including 480/208/120 VAC and the safety bus.  

B. Sanitary Waste Collection System for the removal of facility sanitary liquids.  

C. Communications Systems including: telephone/public address, video, and data networks.  

D. Facility Monitor and Control System to monitor and control building utilities and process 
control systems.
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E. Radiological Monitoring System for monitoring facility radiological performance, and 
support to health physics activities.  

F. Fire Protection and Detection System.  

(. Security Systems including the following subsystems: physical protection and safeguards, 
intrusion alarm system, communications, facility security station.  

H. Office Systems for supporting administrative, planning, and engineering activities.  

I. Process Control System to provide central and local, monitoring and control of the site 
generated waste processing, packaging, and handling systems.  

J. Water Distribution System for supplying fire water, potable water, chilled water, and 
secondary cooling water to WTB users; and recycled water to users in the WTB and other 
facilities.  

K. Decontamination Systems for personnel, and equipment decontamination 

Systems A through H, listed above, are the same as described for the WHB in Section 7.2.2.5.9. The 
other WTB support systems are described below: 

Process Control System 

The WTB process control system provides central and local, monitoring and control of the site 
generated waste processing, packaging, and handling systems. The Facility Monitor and Control 
System and the process control system may be integrated as one system. The process control system 
batch program controls the processing of liquid LLW. The process control system material handling 
system monitors, and controls the transport and packaging of solid LLW containers, and the transport 
of MW containers. WTB material handling equipment includes: containers, transporters, and 
loading station cranes, and lifts. The Main control room and local control stations are as described 
in Section 7.2.2.5.9 for the WHB Material Handling System.  

Water Distribution System 

The water distribution system for supplying fire water, potable water and chilled water to WTB users 
is as described for the WHB in Section 7.2.2.5.9. In the WTB, this system also includes equipment 
and piping for recycled water distribution and WTB secondary cooling water supply as described 
below: 

A. Recycled Water is produced within the WTB by treating aqueous liquid LLW as described 
in Section 7.2.4.5.1. Piping is provided to distribute this water to users within the WTB 
(e.g., floor wash-down stations) and to supply recycled water to the site distribution system 
which supplies water to the WHB and CMF.
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B The WTB secondary cooling water system removes heat from the low level waste 
processing tanks. This closed loop system provides isolation between the cooling tower 
water system and LLW system to prevent radioactive contamination of the cooling tower 
water system. The secondary cooling water system includes a heat exchanger, water 
pumps, compression tank, piping, valving, and instrumentation. The system is controlled 
and monitored by the WTB Facility Monitor and Control System; Cooling tower water is 
valved and metered at the WTB and routed to and from the secondary cooling water heat 
exchanger.  

Decontamination Systems 

The Decontamination Systems for personnel and equipment decontamination are as described for 
the WHB in Section 7.2.2.5.9, except a dry carbon dioxide system is not expected to be required.  

7.2.4.6 Components Data 

The list for all major components associated with the waste handling systems in the WTB are 
provided in Table 7.2.4-6. This table includes the component tag number, component description, 
component.capacity, the associated process flow sketch number, and Construction Specifications 
Institute specification number.  

Equipment tag numbers shown in the equipment list are keyed to Flow Diagrams, WTP-SK-001 
through -061, contained in Appendix D. The process flow sketch numbers are preceded with WTP
SK-. Where Construction Specifications Institute specification numbers do not exist for a 
component, a number is assigned and designated with an *.  

Pumps in radioactive service are provided with installed 100 percent capacity spares. Whenever 
possible, failed equipment will be decontaminated, repaired, and returned to service. Items that 
cannot be repaired must be disassembled inside the WTB before disposal as solid LLW.  

The Hazardous Waste System does not have any major components. The components associated 
with the HVAC System are not included in the table and are instead identified on HVAC flow 
sketches WTH-SK-101, 102 and 103A through E in Appendix D.  

7.2.4.7 Operafng Data 

This section describes the operating data available for the WTB. The following aspects are 
addressed: utility consumption, resource consumption, waste generation, and staffing requirements.  

Utility Consumption - The WTB and the operations performed in this building will consume cooling 
water, chilled water, electric power, and sanitary water as discussed below. Rough- estimates for 
peak and annual utility consumption are provided in Table 7.2.4-7. The annual data is based on 
operating during the emplacement phase only.  

A. Cooling water is primarily used for process cooling of tanks and condensers via the WTB 
secondary cooling water system.
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Table 7.2.4-6. Waste Treatment Systems Component List 

g N. CSketch. CSI 
Tag No. Component DescrIption , No. Spec. No.  

UQUID LLW PROCESSING EQUhMF1T 
Pumps 
P-101A&B Chemical waste feed pumps -Mounted on TNK-101 20 gpm 01 15160 

submerged 

P-102A&B Recyclable waste feed pumps -Mounted on TNK-102 20 gpm 01 15160 

submerged 

P-103A&B Evaporator feed pumps - Mounted on TNK-103 10 gpm 02 15160 
submerged 

P-104A&B Ion-exchange unit feed pumps -Mounted on TNK-104 10 m 03 15160 
submerged 

P-105A&B Resin transfer pumps - Double diaphragm 20 gpm 04 15160 

P-106A&B Spent resin transfer pumps - Double diaphragm 20 gpm 04 15160 

P-107A&B Recycle water supply pumps -Centrifugal 100 gpm 05 15160 

P-108A&B Recycle water supply pumps - Centrifugal 100 gpm 05 15160 

P-109A&B Treated chemical waste transfer pumps - Mounted on 10 gpm 06 15160 
TNK-108 submerged 

P-11OA&B Floor drain transfer pumps - Mounted on TNK-109 lOgpm 10 15160 
submerged 

P-111 Sump pump - Double diaphragm 10 gpm 10 15160 

Tanks/Vessels 

TNK-101 Chemical liquid LLW collection tank - 30 days 10,100 gallons 01 13205 

TNK-102 Recyclable liquid LLW collection tank - 30 days 10,100 gallons 01 13205 

TNK-103 Evaporator feed tank - I Batch 480 gallons 02 13205 

TNK-104 Condensate collection tank - I Batch 480 gallons 03 13205 

TNK-105 Resin feed tank - I Batch 310 gallons 04 13205 

TNK-106 Spent resin catch tank - 1 Batch 310 gallons 04 13205 

TNK-107A&B Recyclable water storage tanks - 8 to 9 days per tank 3,240 gallons 05 13205 

"TNK-108 pH adjustment tank 480 gallons 06 13205 

"TNK-109 Floor drain collection tank 2,070 gallons 10 13205 

Heaters 

HTR-101A&B Heaters 68,260 Btu/hr 11 16881' 

Heat Exchangeis 

CND-101 Condenser 1.085 M Btu/hr 03 15755 

Miscellaneous Equipment 

BLO-101A&B Vent blowers 1,500 cfm 11 15860 

EVP-101 Evaporator Package 1.142 M Btu/hr 03 15756' 

FED-101 Rotary feeder- Located in Bottom of MIS-107 2.35 cfm 08 14570
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Table 7.2.4-6. Waste Treatment Systems Component List (Continued) 

Tag No. Componem Descdplion Capacity SkeNc.L SeN 
____ ___No. Spec. No.  

FLT-101A&B Cartridge filters 5.3 gpm 02 11361 
FLT-102A&B Roughing filters and HEPA fiters, respectively 
FLT-103A&B Enclosed in a common housing 1,500 cfm 11 15885 

INX-101 Ion exchange columns 3.5 gpm 04 11250 
MIS-102 Spent resin drum filling station 04 13095" 
MIS-103 Chemical waste drum filling station 07 13095" 
MIS-104A&B Cement mixing station 09 11220 
MIS-105 Caustic injection skid 2 gpm 06 11240 
MIS-106 Acid injection skid 2 gpm 06 11240 
MIS-107 Cement storage silo package 740ft3 08 11173 
MIS-108 Cement feeder package 1.38 cfm 08 14570 
MIX-101 TNK-101 mixer 50 HP 01 11220 
MIX-102 TNK-102 mixer 50 HP 01 11220 
MIX-103 TNK-105 mixer 5 HP 04 11220 
MIX-104 TNK-106 mixer 5 HP 04 11220 MIX-lO4 TNK- 106 mixer 53HP 06 11220 MIM-105 TNK-108 mixer 3 HBP 06" 11220 

MIX-106 TNK-109 mixer 10 HP 10 11220 
SMP-101 TNK-109 containment sump 5,940 gallons 10 13216" 

SOLD ILW TREATMENT EQUIPENT 

P-201A&B Filtrate transfer pumps 10 gpni1 15160 
Heatets 

HTR-201A&B Heaters 68,26OBtu/hr 1 6S 
Miscellaneous Equipment 

BLO-201 Blower 500"cfm 12 15860 
BLO-202A&B Vent blowers 2,000 cfm 19 15860 
DPR-201 Drum lifter 13 14610 
DPR-202 Drum lifter 17 14610 
FED-201 Rotary feeder 0.7 cfm 16 14570 
FLT-201 HEPA filter 500 cfm 12 15885 
FLT-202A&B Roughing filters and HEPA filters, respectively 
FLT-203A&B Enclosed in a common housing 2,000 cfm 19 15885 
MIS-201 Waste Type Sorting Station 9 dnms/hr 12 11181" 
MIS-202 Gravity Filtration System 13 11362' 
MIS-203 Waste size sorting station 6 drums/hr 14 11181" 
MIS-204 Shredding station 14 11182*
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Table 7.2.4-6. Waste Treatment Systems Component List (Continued) 

Sktetch. CSI Tag No. Component Desc)dplon C4)BCl No. Spec. No.  

MIS-205 In-drum compactor 88 psi 15 11172 
MIS-206 Supercompactor 10,000 psi 15 11172 
MIS-207 Cement storage silo package 330fts 16 11173 

MIS-208 Cement feeder 0.44 cfm 16 14570 
MIX-201 Drum mixing station 15 HP 17 11220 
CRN-201 Small portable crane 17 14680 
CUT-201 Press/Cutter -Inside a cell 12 14590* 
DHR-201A&B Drum handler - Portable, to move 55 gal /85 gal drums 14 14512" 

MIXED WASTE TRANSFER SYSTEM 

BLO-701A&B Vent blowers 1000 cfm 60 15860 

FLT-701A&B Roughing filters and HEPA filters, respectively - 60 15885 FLT-702A&B Enclosed in a common housing100fm 6155 

CSI = Construction Specifications Institute 

Table 7.2.4-7. WTB Utility Consumption 

Utility Peak Annual 

Cooling Water 350 gpm 9,870,000 gallons 

Chilled Water 440 gpm 2,300,000 gallons 

Electricity 2,100 kW 10,000,0b0 kWh 

Sanitary Water 1,000 gpd 260,000 gallons 

B. Chilled water is used for HVAC cooling.  

C. Electric power is used to operate process equipment such as pumps and mixers, HVAC 
equipment such as fans and heaters, compressors for the air systems, facility lighting, and 
instruments and controls. The bulk of the use is for process and HVAC.  

D. Sanitary water is used for personnel support such as restrooms, change rooms and facility 

maintenance.  

Resource Consumption 

The WTB and the operations performed in this building will consume a variety of materials and 
chemicals as discussed below. Estimates for the annual use of significant consumables are provided 
in Table 7.2.4-8.
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Table 7.2.4-8. WTB Resource Consumption

Consumable Annmal Comumption 

55-gallon drums 7,134 drums 

85-gallon drums 2,005 drums 

Cement, dry 3,668,000 pounds 

Ion Exchange Resin 400 cubic feet 

Acid (100% H2SO,) 18 gallons 

Caustic (25 wt% NaOH) 41 gallons

H2SO, = Sulfuric acid 
NaOH = Sodium hydroxide 

A. Empty 55-gallon drums are used to contain dewatered, spent ion-exchange resin and 
noncompactible solid LLW. These drums are also used to also receive compactible solid 
LLW before the material is pressed into disks by the supercompactor.  

B. Empty 85-gallon drums are used to overpack all 55-gallon drums and reduced-size disks.  

C. Cement is used to fill the void space inside drums and as a solidification agent for liquid 
LLW.  

D. Ion-exchange resin is used to remove trace quantities of dissolved radionuclides from 
overhead condensates generated by the evaporation of recyclable liquid LLW.  

E. Acid and caustic are used, as necessary, to adjust the pH of chemical liquid LLW upstream 

of grout formation.  

Waste Generation 

The WTB and the operations performed in this building will generate LLW, a small amount of HW, 
and sanitary wastes as discussed below. The 1LW is processed within the WTB. Rough estimates 
for the annual generation are provided in Table 7.2.4-9. MW is not included in this table as this 
material is not expected to be generated from normal operations. If generated from off-normal 
operations the quantities of MW would be extremely small.  

A. Aqueous and chemical liquid LLW is generated from area and equipment washdown and 
collected through floor drains. Solid LLW is generated from maintenance activities and 
by the ion exchange systems in the form of spent resin slurry.  

B. HW is generated from equipment and vehicle maintenance in the form of waste oils, 
contaminated rags, and packaging materials.
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Table 7.2.4-9. WTB Waste Generation Rates

C. Sanitary waste water and solid industrial waste are generated by personnel support 
functions such as restrooms, change rooms, facility maintenance, and office work.  

Staffing Requirments 

The WTB normally operates five days per week, with one eight-hour shift per day, 250 days per year, except for some utility and security systems which operate continuously. Surge capacity can be accommodated by operating multiple shifts. The number of operators expected to routinely work in the WTB are estimated to be 17. Of these workers, about 57 percent are line operators with the balance performing support functions such as supervision, administration, and maintenance.  

/ 
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7.2.5 Canier Staging Shed

7.2.5.1 Introduction 

7.2.5.1.1 Mission 

The mission of the CSS is to prepare a waste transportation cask for entering the WHB or the CMF 

or for leaving the repository. The primary functions performed in the CSS before entering the WHB 

or CMF include: 

A. Removing the personnel barriers from truck and rail carriers.  

B. Performing a radiological survey to determine if contamination on the transportation cask 

surface exceeds allowable limits.  

C. Removing or retracting the impact limiters.  

D. Staging the carrier until the WHB or CMF is ready to receive the transportation cask.  

The primary functions performed in the CSS before exiting the repository include: 

A. Reinstalling the impact limiters.  

B. Reinstalling the personnel barriers.  

C. Staging the carrier until it can be moved from the CSS to the truck/rail parking area.  

7.2.5.1.2 Background 

The first conceptual design of repository surface facilities from the SCP-CDR (SNL 1987), produced 

in 1987, included the CSS operational functions within the WHB shipping and receiving bay. For

a background description of the prior conceptual design for the WHB refer to Section 7.2.2 in this 

report volume. The ACD of the CSS was developed as a stand alone structure located approximately 

one-half mile north of the WHB. In the selected ACD concept, a separate building was designed to 

facilitate unimpeded access for four rail lines into the CSS operations bay and to improve the 

rail/truck carrier movements and overall site operational throughput.  

7.2.5.1.3 Design Methodology 

The CSS design methodology encompasses identification of requirements and/or assumptions, and 

the development of block flow diagrams that define the sequence of operations and task durations.  

This information was then used as input to a throughput simulation model that estimated equipment 

utilization and led to the determination of the CSS building size.
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7.2.5.1.4 Design StatWs 

An ACD of the CSS has been developed. The ACD design documentation includes the following: 

A. Identification of design inputs including requirements, assumptions, and data.  

B. Design analyses for selecting waste handling designs.  

C. Description of the facility and major design features.  

D. General arrangement sketches for the CSS including plans, sections, and elevations.  

E. Descriptions of the CSS including a block flow sketch and operations description.  

F. A major component list including descriptions, capacities, and Construction Specifications 
Institute specification references.  

G. CSS operating data including utilities consumption, resource consumption, waste 
generation, and staffing.  

The above scope of work is limited to the mechanical handling considerations. Other conceptual 

design considerations for the CSS (e.g., heating, ventilation, and air conditioning [HVAC], electrical, 
fire protection) are planned future activities and are only briefly described in this report.  

Note that this design is based on the design basis assumptions described in Section 7.2.5.2.2.  

Significant assumptions, or strategies, that could have the greatest impact on the CSS design are 

discussed in-Section 12, Development Tasks and Issues.  

7.2.5.2 Design Inputs 

This section provides the design inputs, such as functional and regulatory requirements, controlled 
and non-controlled design assumptions, and Transportation Segment interface criteria, that are 
pertinent to the CSS design.  

7.2.5.2.1 Design Requiremnents 

The functional requirements and the regulatory requirements for the CSS are described below.  

Functional Requirements 

Several functional requirements specific to the carrier staging operations are presented in Section 3 
of the RDRD (YMP 1994a) and are restated as follows:
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RDRD 3.2.3.1.3.E:

Provision shall be made for inspection of loaded transportation cask systems upon receipt.  
This inspection includes measurement of radiation levels external to the cask, levels of 
contamination on the cask surface, and the surface temperatures of the cask.  

RDRD 3.2.3.1.3.F: 

Area shall be provided for queuing transportation casks/transporters awaiting access to the 
Repository Segment cask handling facility as designated below.  

Thasportaion Cask/Ttaapoider Type Number of Trck Casks Number of Rail Casks 

Loaded From-Reactor [TBD] [TBD] 
Unloaded From-Reactor [TBD] [TBD] 

Loaded From-MRS N/A 8 

Unloaded From-MRS N/A 10 

RDRD 3.2.3.1.3.G: 

The Repository Segment shall provide queuing space sufficient to allow 20 feet separation 
between loaded transportation casks awaiting access to the cask handling facility.  

Other functional requirements of a general nature that apply to the CSS are addressed in Section 
7.1.2.1.1 in this report volume.  

Regulatory Requirements 

The federal regulations, codes, and standards applicable to the design of the CSS and other repository 
surface facilities are defined in Section 2.1 of the RDRD (YMP 1994a). These general requirements 
are summarized in Section 7.1.2.1.2 in this report volume. The following regulatory requirement 
was taken from Section 3.2.3.2.3.1.1.E of the Transportation System Requirement Document and 
is expected to be included in future revisions of the RDRD (YMP 1994a).  

Loaded and unloaded Transportation Cask Subsystems shall permit visual inspection and testing 
prior to shipment from the Repository Segment as necessary and appropriate to show compliance 
with 10 CFR 71 and DOE Order 5480.3, Section 10.d.  

7.2.5.2.2 Design Assumptions 

This section lists the assumptions applicable to the design of the CSS. Assumptions are required 
because the analyses needed to establish design requirements or qualified design solutions have not 
been completed. These assumptions are based on engineering judgement with the best available 
data.
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There are two types of design assumptions: CDAs and non-controlled design assumptions.  

Controlled Design Assumptlons 

As shown below, there is only one CDA applicable to the CSS design. This assumption is fully 
described in the CDA Document (CRWMS M&O 1995a).  

Identifier Subject Statement of Assumption 
Key 001 Cask Arrival The transportation cask arrival scenario at.the MGDS is as indicated in 

Scenario Table 7.1.2-2.  

Non-Controlled Design Assumptions 

The non-controlled design assumptions applicable to the CSS design are listed below: 

A. Shipments arrive at the repository around the clock but are prepared in the CSS during 
working hours only. CSS working hours are five days a week, two shifts a day.  

B. The rail cask personnel barriers are retractable and are stored on the railcar. The truck cask personnel barriers are tarpaulin type and are removed manually by the CSS crew. The 
truck cask personnel barriers are staged in the CSS.  

C. Rail and truck cask impact limiters are removed with their bolts retained and are stored on 
the rail cask car or truck cask trailer.  

7.2.5.2.3 Tmsportation Segment Interface Criteria 

This section addresses the interface criteria defined by other system elements that are inputs to CSS design. General design data for the repository surface design is presented in Section 7.1.2.2.  

RDRD 3.2.3.1.3.A: 

Transportation provides the Repository Segment with all information needed to mate on-site equipment with the cask/transporter, off-load the cask from the transporter with the correct crane apparatus, prepare the cask for opening, and ultimately open and mate the cask with the transfer cell so the waste constrained within can be unloaded. Transportation also relays information about the next waste shipment to be made so that the unloaded cask can be refitted at the CMF with the correct basket and ancillary equipment after being closed, cleaned, 
decontaminated, maintained, and repaired.  

RDRD 3.2.3.1.3B: 

The Repository Segment is responsible for inspecting and decontaminating the cask using transportation procedures. The Repository Segment also performs minor cask repairs using 
materials and instructions provided by transportation.  
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RDRD 3.2.3.1.3.D:

Access points for vehicles carrying transportation casks shall have an area for detaching and 
removing the transportation prime mover from the site and attaching an on-site vehicle to the 
transporter.  

RDRD 3.2.3.1.3.H: 

The Repository Segment shall be capable of handling Nuclear Regulatory 
Commission-certified transportation cask systems provided by Transportation.  

RDRD 3.2.3.1.3.K: 

The Repository Segment shall provide a queuing area sufficient to accommodate loaded cask 
storage or waiting times of 24 hours.  

7.2.5.3 Sunmary of Supporting Studies 

This section provides a summary of the supporting studies that directly impacted the CSS design.  
This study is titled Preliminary Dose Assessment for the MGDS Surface Facility Waste Handling 
Operations (CRWMS M&O 1995t). A general description of the purpose and results of this study 
was previously provided in Section 7.2.2.3 of this report volume. Dose rate calculations for rail and 
truck shipping casks were used as a basis for refining the repository CSS operations to reduce 
operator exposure. For example, exposure was reduced by modifying the operation time, distance 
from the shipping cask, or by reducing the total number of operators doing the operation. An 
example of an operation that was re-evaluated is that two health physics technicians were performing 
a radiation and contamination survey from within two feet of a shipping cask. As a result of the dose 
rate analysis, the radiation survey is now performed by a gantry-mounted remotely-operated robotic 
arm. The dose analysis also showed that the manual removal of impact limiters creates a radiation 
exposure problem for CSS personnel. The role of the gantry-mounted arm that does the radiation 
survey was then expanded to make the impact limiter removal process as remote as is feasible. The 
iterative process of developing a concept of operations, assessing the operator exposure based on the 
concept of operations, and refining the operations to reduce the exposure to ALARA is still 
continuing.  

7.2.5.4 Strcture Description 

The CSS will house the equipment and support systems required for receipt/dispatch of 
transportation casks, removal/installation of personnel barriers and impact limiters, inspection of 
transportation casks, and staging carriers awaiting transfer to other repository facilities or off-site.  
A general arrangement sketch illustrating the floor plan, elevation, and building section of the CSS 
is provided in Appendix D as sketch CSA-SK-100. Figure 7.2.5-1 shows the building floor plan and 
building section.  

The CSS, shown as facility 215-2 on the North Portal operations site plan Figure 7.2.1-3, is located 
in the RCA approximately one-half mile northeast of the WHB and one-third mile southwest of the
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RCA truck/rail portal (Security Station 3). The CSS is a single-story, metal building with a gable 
roof. The overall building footprint is approximately 19,550 square feet. The outer building 
dimensions of the main operations area are approximately 120 feet by 160 feet with a maximum eave 
height of 31 feet.  

A 350 square foot administrative support office area, including a restroom and a storage room, with 
a maximum eave height of 12 feet, is provided adjacent to the operations area. The CSS structure 
will include floor space for staging a maximum combination of eight truck or rail transportation 
carriers. The transportation carriers enter and/or exit the building through one of eight remote
controlled metal roll-up doors that are 14 feet wide and 18 feet high. The CSS operations area 
consists of four individual truck/rail transportation carrier lines, with each truck/rail line 
accommodating two transportation carriers.  

The configuration of the operations area is divided into two identical transportation carrier staging 
bays. Each carrier staging bay is comprised of two truck/rail lines separated by a dual function work 
platform and equipment laydown area. The work platform is constructed of metal grating and is 
approximately 4-feet high and 16-feet wide. A 10-ton overhead bridge crane provides service for 
lifting the impact limiters. A 2-ton gantry crane provides service for removing impact limiter bolts.  
All cranes will have hand-held push-button motion controllers. The administrative support office 
area is separated from the carrier staging bays by a doorway located in the southeast comer of the 
operations area. An artists conception of the CSS is shown in Figure 7.2.5-2.  

Architectmal Components 

The construction materials are noncombustible, Type Hl in accordance with all applicable codes, 
standards, regulations, and architectural and engineering principles and practices specified in DOE 
Order 6430.1A-0109, and are of commercial quality and commonly available in the industry.  
Interior finish materials have a fire hazard classification flame spread index of 25 (maximum) and 
smoke developed index of 50 (maximum) when tested.
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Structural Design

The structural design of the CSS considered the service loads and the loads associated with natural phenomena hazards such as earthquakes, winds, and flooding. The service live loads specified in the Uniform Building Code were used as minimum design live loads. Actual loads will need to be verified in the future. The structural design of the CSS is based on the assumption that the CSS is performance category 2 as defined in DOE-STD-1020-94. This assumption was selected because 
the CSS is not expected to require radiological confinement features.  

The minimum design wind load is based on Table 3-2 of DOE-STD-1020-94. Both seismic and wind design criteria will need to be verified in the future. The building resistance to lateral loads is provided by moment-resisting steel frames at each bend, and by braced steel frames.  

The building is supported on reinforced concrete spread footings. The size of the spread footing was determined by the foundation load in proportion to allowable soil bearing capacity. The rail tracks are supported on concrete pads isolated from the building foundations. The heavy railcar loads will 
not impose its loads on the building foundations.  

Reinforced concrete members were proportioned for adequate strength in accordance with the provisions of American Concrete Institute code, using loads factors and strength reduction factors specified in the code. Structural steel members and their connections were design in accordance with American Institute of Steel Construction, American Structural Design manual, using the allowable stress design method. Metal roofing and siding were designed using the manufacture's design 
manuals and allowable load data.  

7.2.5.5 Systems Descriptions 

This section describes the carrier staging system associated with repository operations. The CSS functions, system scope, and staging operations are described below. A block diagram of the carrier 
staging system is shown in Figure 7.2.5-3.  

7.2.5.5.1 Functions 

The carrier staging system performs the following key functions in support of the repository surface 
facilities.  

A. Inspect loaded transportation cask and carrier systems. Inspection activities include 
measurement of radiation levels external to the cask, levels of contamination on the cask surface, and the surface temperatures of the cask. The inspection function is a requirement 
provided in the RDRD (YMP 1994a), Section 3.2.3.1.3.E.  

B. Stage loaded transportation cask and carrier systems awaiting access to the WHB. The cask and carrier staging (or queuing) function is a requirement provided in the RDRD 
(YMP 1994a), Section 3.2.3.1.3.F.
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C. Stage unloaded transportation cask and carrier systems awaiting transfer to the RCA carrier 
parking area.  

D. Remove the loaded transportation cask personnel barriers upon receipt to the CSS.  
Reinstall the unloaded transportation cask personnel barriers prior to dispatch from the 
repository.  

E. Remove the loaded transportation cask impact limiters upon receipt at the CSS. Reinstall 
the unloaded transportation cask impact limiters prior to dispatch from the repository.  

7.2.5.5.2 Scope 

The Carrier Staging System receives loaded and unloaded transportation casks from off-site sources.  
Loaded and unloaded transportation casks may arrive by either truck or rail transport. Loaded 
transportation casks may contain canistered or uncanistered SFAs, canistered DHLW, or other DOE 
owned reactor waste that is destined for emplacement in the repository. The unloaded transportation 
casks are destined for the CMF for repair, maintenance, internal reconfiguration, or Certificate of 
Compliance inspection.  

The carrier staging system also requires interfaces with the following support systems: 

A. Electric power to operate the components such as cranes, instruments, monitors, power 
tools, evaporative cooler fan motors, radiative heaters, pumps, roll-up doors, lighting, and 
miscellaneous office equipment.  

B. Compressed air to operate instruments and pneumatic operators.  

C. Sanitary water to feed evaporative coolers.  

D. Communication system is required to provide coordination of operations with the WIB, 
CMF, Security Station 3, and the site prime mover.  

7.2.5.5.3 Operations 

The site prime mover connects to the carrier and delivers it from the RCA parking area to one of the 
eight staging positions within the CSS. In the CSS, a health physicist measures the radiation levels 
external to the cask to assess conformance to applicable regulatory requirements. The bridge crane 
lifts and removes the personnel barrier from around a truck cask and stores the personnel barrier on 

the laydown area. A rail carrier has self-powered retractable personnel barriers that do not require 
CSS equipment interface. Following removal of the personnel barriers, the health physicist repeats 

-the inspection for radiation contamination on the exposed external surfaces of the transportation 
cask. Due to the high radiation field expected for a loaded cask, the health physicist performs this 
operation remotely by using a gantry-mounted electromechanical manipulator holding the radiation 
monitoring instnrments. The carrier and external surfaces of the personnel barrier are also inspected 
at this time for indications of radioactive contamination. Temperature measurements of the external 
cask surface are also taken at this time.
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The final staging activity, before transfer to the WHB or the CMF, is the removal of the transportation cask impact limiters. The gantry-mounted electromechanical manipulator is used to loosen the impact limiter bolts. Before removing the bolts, a sling is set in place around the impact limiter and attached to the overhead bridge crane. The sling is lifted vertically, being careful to only lift the impact limiter load and not the cask itself. Once the impact limiter load is fully lifted, the bolts are removed and the bridge crane pulls the impact limiter away from the cask and sets it down on the carrier. The impact limiters remain on the carrier as it is moved on-site. The loaded transportation cask is now ready for transfer to the WHB for unloading.  

Unloaded transportation casks undergo the reverse of the loaded cask operations. When a space is available in the CSS, an unloaded cask is transferred from the WHB or the CMF to an open staging position, the impact limiters are reinstalled, a final radiation contamination inspection is performed, the personnel barrier is reinstalled, and the transportation cask is sent to the RCA parking area to 
await off-site transfer.  

7.2.5.5.4 Other Systems 

CSS support systems include building utilities; security, monitoring, and control systems required to safely and effectively maintain waste shipment surveys; and preparation for handling. Facility 
specific support systems are listed below: 

A. Power Distribution System including 480/208/120 VAC and the safety bus.  

0./ B. Water Distribution System for supplying fire water and potable water.  

C. Sanitary Waste Collection System for the removal of facility sanitary waste.  

D. Communications Systems including, telephone/public address, video, and data networks.  

E. Facility Monitor and Control System to monitor and control building utilities.  

F. Radiological Monitoring System for monitoring facility radiological performance, and 
support to health physics activities.  

G. Fire Protection and Detection System for manual, and automatic initiation of fire 
suppression, and alarm equipment.  

H. Security Systems including the following subsystems: physical protection and safeguards, 
intrusion alarm system, communications.  

I. Material Handling System to control the electromechanical equipment dedicated to 
preparing the transportation casks and carriers for receipt at the waste handling areas.  

J. HVAC System to provide the proper environmental conditions for the equipment used in 
this facility as well as for the health, safety, and comfort of operating personnel.  
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Systems discussed in A. through H. above, are the same as described for the WHB in Section 

7.2.2.5.9. The Facility Monitor and Control System, Water Distribution System, Radiological 
Monitoring System, and Security System are a minimum configuration of those described for the 
WHB in Section 7.2.2.5.9. Other CSS support systems are described as follows: 

Material Handling System 

The Material Handling System controls the electromechanical equipment dedicated to preparing the 

transportation casks, and carriers for receipt at the waste handling areas. Electromechanical 
equipment include the cranes, automated tooling, and inspection instruments dedicated to cask 

preparation. Crane operator stations are installed at cask receiving bays throughout the CSS. Local 

panel equipment includes a main control panel, video displays, and the controls, indicators, and 

annunciators customized for the equipment at that location.  

HVAC System 

The HVAC System for the CSS is designed as a once-through evaporative cooling system with 

heating provided by electric radiant heaters. The cooling for the CSS main operations area is 

provided by six modular evaporative cooling units with integral two-speed motors mounted on the 

roof above the high bays. The office area is cooled by a single evaporative cooling unit mounted 

above the office area roof. The toilet is provided with an exhaust fan. The office and toilet room 

are heated by electric baseboard or wall mounted radiant heaters. The carrier bays are heated by 

overhead suspended, radiant heating elements. The HVAC equipment is of industrial grade quality.  

7.2.5.6 Components Data 

The list for all major components associated with the carrier staging system in the CSS are provided 

in Table 7.2.5-1. This table includes the component tag number, component description, component 

capacity, the associated process flow sketch number, and Construction Specifications Institute 

specification number.  

7.2.5.7 Operating Data 

This section describes the operating data available for the CSS. The following aspects are addressed: 

utility consumption, resource consumption, waste generation and staffing requirements.
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Table 7.2.5-1 Carrier Staging System Component List

Tag No. ComponentDescdpdon Capakltytsize CSI 
Spec. No.  

HI-010A Overhead bridge crane 10 ton 14630 

HI-010B Overhead bridge crane 10 ton 14630 

H-1020A Gantry crane 2 ton 14640 

H[-020B Gantry crane 2 ton 14640 

HI-025A Electromechanical manipulator - gantry mounted 250 lb 14650 

-I-025B Electromechanical manipulator - gantry mounted 250 lb 14650 

M-005A Staging bay roll-up door 14"W x I 8'H N/A 

ME-005B Staging bay roll-up door 14W x 18ISE N/A 

ME-005C Staging bay roll-up door 14W x 1• B N/A 

ME-005D Staging bay roll-up door 4W x 18I-B N/A 

ME-005E Staging bay roll-up door 14'W x 18'I N/A 

ME-005F Staging bay roll-up door 14W x 1871 N/A 

ME-005G Staging bay roll-up door 14W x 181 N/A 

ME-005H Staging bay roll-up door 14V x I 8E N/A 

ME-OIOA Impact limiter sling and spreader bar 2 ton N/A 

ME-10B Impact limiter sling and spreader bar 2 ton N/A 

ME-015A Impact limiter bolter N/A N/A 

N/A f Not Applicable 

CSI f Construction Specifications Institute 

7.2.5.7.1 Utility Consumption 

The CSS and the operations performed in this building will consume plant water, electric power, 
compressed air and sanitary water as discussed below. Rough estimates for peak and annual utility 
flow rates are provided in Table 7.2.5-2.  

A. Sanitary water is primarily used for the evaporative coolers, restrooms, and miscellaneous 
housekeeping tasks in the operations area.  

B. Electric power is used to operate the components such as cranes, instruments, monitors, 
power tools, evaporative cooler fan motors, radiative heaters, pumps, roll-up doors, facility 
lighting, and miscellaneous office equipment.  

C. Compressed air is used to operate instruments and pneumatic operators.
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Table 7.2.5-2 CSS Utility Consumption

Utility Peak Annmal 

Compressed Air 10 cu.ft/day 2,350 cu.ft.  

Electricity 900 kW 4,900,000 kWh 

Sanitary Water 2000 gpd 240,000 gallons 

7.2.5.7.2 Resource Consumption 

The CSS operations are expected to consume minimal resource materials to perform cask staging 
activities. Further analysis of the operations during preliminary design phase may identify and 
quantify resource consumption estimates.  

7.2.5.7.3 Waste Genemtion 

The CSS and the operations performed in this building will generate sanitary wastes and solid 
industrial wastes as discussed below. There is a low probability that during the course of receiving 
all the shipments during the emplacement operations phase a transportation cask may arrive with 
small amounts of surface contamination. In this event the surface contamination will be removed 
as a LLW or fixated before transfer to the CMF for further decontamination. The LLW is transferred 
to the WTB for processing. Rough estimates for the annual generation rate are provided in Table 
7.2.5-3.  

A. Solid LLW is generated from equipment and vehicle decontamination in the form of 
contaminated rags.  

B. Liquid HW is generated in the form of the waste oils, cleaning solutions, and 
miscellaneous equipment lubricants. Solid HW is generated in the form of soiled rags and.  
absorbents.  

C. Sanitary waste water and solid industrial waste is truck/rail generated by personnel support 
functions such as restrooms, facility maintenance, and office work.  

Table 7.2.5-3 CSS Waste Generation Rates 

Annmal Generation 
Waste Matedal 

Lquid (gals) Solid (fte) 

Low-Level None 2 

Hazardous 6.2 2 

Sanitary/Industrial 150,000 275
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7.2.5.7.4 Staffing Requixements

The CSS normally operates five days per week, with two eight-hour shifts per day, 250 days per year, 
except for some utility and security systems which operate continuously. Extended operations can 
be accommodated by operating a third shift. Nine workers are expected to routinely work during a 
single shift in the CSS. Of these workers, six are cask staging operators, two are health physicists, 
and one is an operations supervisor.
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7.2.6 Transporter Maintenance Building

7.2.6.1 Introduction 

This section addresses the TMB mission, the background of the TMB design prior to the ACD effort, 
the design methodology used for the ACD, and the current status of the design.  

7.2.6.1.1 Mission 

The mission of the TNvB is to maintain, inspect, and repair the equipment that is used for 
underground rail haulage and equipment that is used to haul shipping cask carriers and empty 
disposal containers between surface locations.  

7.2.6.1.2 Background 

The SCP-CDR (SNL 1987), published in 1987, included a conceptual design for a Waste Operations 
Garage, which had the same mission as the TMB. The design report provided general arrangement 
drawings and a brief facility description. The design of this facility is not applicable to the ACD 
concept as the mix and types of transporters used for underground emplacement have changed 
significantly. In the SCP-CDR (SNL 1987) design, underground transportation was accomplished 
with rubber wheeled vehicles with about seven waste package emplacements per day. The ACD 
concept is based on a much larger and heavier waste package, uses a rail transportation system, and 
requires about three emplacements per day.  

7.2.6.1.3 Design Methodology 

The design methodology for the ACD of the TMB is described below.  

A. The transportation fleet characteristics were identified including number and types of 
vehicles.  

B. The number and types of maintenance bays and battery charging stations were estimated 
using engineering judgement based on the fleet characteristics.  

C. The sizes of storage and support areas were estimated.  

D. The TMB ACD documentation was prepared including general arrangement sketches and 
an annotated major component list.  

7.2.6.1.4 Design Status 

An ACD of the TMB includes the following documentation.  

A. Identification of design inputs including transporter fleet characteristics.  

B. Brief description of the facility and major design features.
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C. General arrangement sketches for the TMB including plans, sections, and elevations 
Figure 7.2.6-1 shows the floor plan and building section of the TMB.  

D. A major component list including descriptions and capacities.  

The ACD is limited to the vehicle maintenance operations. Other conceptual design considerations 
for the TMB, such as HVAC, electrical, and fire protection are planned future activities and are only 
briefly described in this report. Note that this design is based on the design basis assumptions 
described in Section 7.2.6.2.2.  

7.2.6.2 Design Inputs 

This section provides a list of inputs pertaining to the TMB design including design requirements, 
design assumptions, and design data from other groups.  

7.2.6.2.1 Design Requirements 

The functional requirement for a TMB is derived from the site surface and subsurface transport 
functions and the following general maintenance functional requirement.  

RDRD 3.7.4.4.G: 

Maintenance facilities, equipment, and tools shall be provided to support the maintenance 
VI concept of the Repository Segment to be developed based on the policy and criteria specified 

by DOE Order 4330.4A.  

The general regulations, codes, and standards applicable to the design of the TMB and other 
repository surface facilities are summarized in Sections 3,.4. and 7.1.2.1 of this report volume.  

7.2.6.2.2 Design Assumptions 

Assumptions identified specifically for the TMB are non-controlled assumptions and are listed 
below: 

A. Charging battery room will need a separate ventilation system.  

B. The TMB design is based on a single shift operation, with eight effective working hours 
per operating day, 250 days per year.
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7.2.6.23 Design Data

This section addresses the data defined by other design areas that are inputs to TMB design. The 
design data specifically applicable to the TMB includes the characteristics of the on-site 
transportation fleet The fleet characteristics are summarized in Table 7.2.6-1.  

7.2.6.3 Structure Description 

The TMB will house the equipment and support systems required for the maintenance of the rail 
transportation equipment required for underground and on-site surface emplacement operations.  
General arrangement sketches (i.e., plans, sections, and elevations) of the TMB are provided in 
Appendix D as sketches TMA-SK-001 through 003.  

The TMB, shown as facility 220-4C on the North Portal operations site plan, Figure 7.2.1-3, is 
located in the RCA adjacent to the North Portal. The metal building is single-story, with two 
mezzanines and a gable roof. The outer building dimensions are approximately 80 feet by 120 feet 
with a maximum eave height of 29 feet. This structure includes a transporter maintenance shop, 
battery charging rooms and various support rooms. The transporter maintenance shop requires 
7,200 square feet and includes the following operating areas: 

"* One pit bay 
"* Electronic/electric repair station 
"• Mechanical repair station 
"* Welding station 
"* Mechanical parts storeroom 
"* Electrical and electronic parts storeroom 
"* Lubricants storeroom 
"• Tool room.  

The mezzanine areas are located above the storage rooms and the battery charging areas. These areas 
house the HVAC equipment. A 1.44 m rail track with six spurs at a 450 angle provide transporter 
access to the service bays.  

The battery charging rooms require 1,450 square feet and include the following operating areas: 
battery charging stations with supports for charged and uncharged batteries, battery repair room and 
battery charging transformer room for low voltage systems. The battery areas, separated from the 
maintenance operations, are provided with an independent ventilation system to remove hydrogen 
gasses generated by charging operations. A 1.44 m rail track is provided adjacent to two raised 
platform battery charging stations. These platforms are the same height as the locomotives batteries 
to allow for easy transfer from locomotive to charging station and back.  

Support areas include residual water treatment, oil and grease storage, offices and restrooms. The 
operators performing transporter maintenance will also be responsible for responding as needed to 
underground transporter breakdowns.
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Table 7.2.6-1. On-site Emplacement Transportation Fleet

Vehicle Vehicle Description
No.  

Required

Transport 32 MT capacity electric trolley and battery powered locomotive to 3 
Locomotive haul the Waste Package Transporters to/from the emplacement 

drifts; or Materials Rail Carriers, Personnel Rail Carriers and Low
Boy Rail Carriers to/from the work areas (see Figure 8.6.4-2) 

Waste Package Shielded railcar used to transport a waste package on a railcar to the 3 
Transporter emplacement drifts (see Figure 8.6.4-1) 

Transfer Battery powered locomotive used to haul the Emplacement 3 
Locomotive Locomotive Carrier to/from the emplacement drifts, 10 MT 

capacity (see Figure 8.6.4-4) 

Emplacement Rail carrier, pulled by the Transfer Locomotive, used to transport 3 
Locomotive the Emplacement Locomotive to/from the emplacement drifts, 10 
Carrier MT capacity (see Figure 8.6.4-5) 

Emplacement Battery powered locomotive used to push emplacement rail/cars 3 
Battery into an emplacement drift, 10 MT capacity (see Figure 8.6.4-6) 
Locomotives 

Personnel Rail 10-12 seat railcar, pulled by the Transport Locomotive totransport 4 
Carrier personnel to/from the underground work areas 

Locomotive for 15 MT battery powered locomotive used to transport personnel and 3 
personnel, materials to/from underground work areas 
materials and 
inspection 

Materials Rail 10 to 15 MT capacity railcar, pulled by the Transport Locomotive 4 
Carrier to haul heavy materials to/from the underground work areas 

Low Boy Rail 20 to 30 MT capacity railcar, pulled by the Transport Locomotive 2 
Carrier to move heavy materials to/from the underground work areas

Empty Disposal 
Container 
Railcar

Site Prime 
Mover

Railcar to transport a waste package railcar and empty disposal 
container from the receiving shed to the WHB, pulled by the Site 
Prime Mover

1 4

Rubber tired diesel tractor with retractable rail guides for the on
site, above ground movement of shipping cask carriers

I

1

MT = Metric Tons
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Two Rail track spurs are provided outside the building to store rail vehicles that are not in use.  
Storage for up to 16 vehicles is provided. A covered area, meeting Resource Conservation Recovery 
Act of 1976 as Amended standards, is provided adjacent to the building for the interim accumulation 
of HW and waste oils.  

Transporters are not expected to become contaminated. Should a transporter become contaminated 
the equipment will be decontaminated in the CMF or at the point of detection prior to entering the 
TMB. The HVAC system for the TMB is not designed for radiological confinement.  

Architectural Components 

The construction materials throughout are noncombustible Type IH in accordance with all applicable 
codes, standards, regulations, and architectural and engineering principles and practices specified 
in DOE Order 6430. 1A-0109, and of commercial quality and commonly available in the industry.  
Interior finish materials have a fire hazard classification flame spread index of 25 (maximum) and 
smoke developed index of 50 (maximum), when tested.  

Structural Design 

The structural design of the TMB considered the service loads and the loads associated with natural 
phenomena hazards such as earthquakes, winds, and flooding. The service live loads specified in 
the Uniform Building code were used as minimum design live loads. Actual loads will need to be 
verified in the future. The structural design of the TMB is based on the assumption that the TMB 
is performance category 2, as defined in DOE-STD-1020-94. This assumption was selected because 
the TMB is a non-nuclear facility that may be needed to continue emplacement operations.  

The minimum design wind load is based on Table 3-2 of DOE-STD-1020-94. Both seismic and 
wind design criteria will need to be verified in the future. The building resistance to lateral loads is 
provided by moment-resisting steel frames at each bend, and by braced steel frames. The moment
resisting frame consists of four columns. The bridge crane is supported by the interior columns.  

The building is supported on reinforced concrete spread footings. The spread footings were sized 
so the foundation loa4 does not exceed the allowable soil bearing capacity.  

In the design of reinforced concrete, members were proportioned for adequate strength in accordance 
with the provisions of the American Concrete Institute code, using load factors and strength 
reduction factors specified in the code. Structural steel members and their connections were 
designed in accordance with American Institute of Steel construction, American Structural Design 
manual, using the allowable stress design method. Metal roofing and siding were designed using 
the manufacture's design manuals and allowable load data.
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7.2.6.4 Systems Description

The operation of the TMB requires a number of systems. These include transportation maintenance, 
battery charging and loading, building utilities, security, monitoring and control systems required 
to conduct TMB operations. Facility specific systems are listed below.  

A. Power Distribution System including 480/208/120 VAC and the safety bus.  

B. Water Distribution System for supplying fire and potable water.  

C. Sanitary Waste Collection System for the removal of facility sanitary waste.  

D. Communications Systems including telephone/public address, video, and data networks.  

E. Facility Monitor and Control System to monitor and control building utilities and material 
handling equipment.  

F. Fire Protection and Detection System for manual and automatic initiation of fire 
suppression and alarm equipment.  

G. Security Systems including the following subsystems: Physical protection, intrusion alarm 
system, and communications.  

H. Industrial Air System for supplying pneumatic control equipment and servicing industrial 
air stations.  

L Transporter Maintenance System to maintain rail transportation equipment supporting the 
underground emplacement operations and the site prime mover.  

J. Battery Support System to maintain and charge battery packs for battery powered 
locomotives.  

K. Material Handling System to control the electromechanical equipment dedicated to 
repairing and maintaining the locomotives, carriers, and associated furnishings.  

L. Oily Water Separation System for collecting waste water and separating and accumulating 
the oily waste products.  

M. HVAC to provide proper environmental conditions for the equipment used in this facility 
as well as for the health, safety, and comfort of operating personnel.  

Systems discussed in A. through H. above, are the same as described for the WHB in Section 
7.2.2.5.9. The Facility Monitor and Control System, Water Distribution System, and Security 
System are a minimum configuration of those described in WHB section 7.2.2.5.9. The other TMB 
support systems are described below.
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Transporter Maintenance System

Transporter Maintenance System to maintain, inspect, and repair rail transportation equipment and 
the site prime mover. Six service bays are provided for mechanical and electrical repair and welding.  

Battery Charging System 

Battery Support System to maintain and charge battery packs for battery powered locomotives. The 
system includes six charging/loading stations, battery charging equipment (e.g., transformers), and 
a battery maintenance area. A locomotive parks next to an empty charging/loading station, the 
battery pack is transferred with a sliding mechanism from the locomotive to the station. The 
locomotive is then moved to another station that has a fully charged battery, where this battery pack 
is transferred to the locomotive. Charging/loading stations are located at two levels to be compatible 
with locomotives of different heights. Battery charging stations are also provided underground.  

Material Handling System 

The Material Handling System controls the electromechanical equipment dedicated to repairing and 
maintaining the waste package transporter locomotives, carriers, and associated furnishings.  
Electromechanical equipment includes the cranes, automated tooling, battery chargers, and 
inspection instruments. The Material Handling System local operator stations are installed at 
specific material handling stations throughout the TMB, as required. Each local station includes a 
main control panel, annunciators, workstation, and television video displays, customized for the 
equipment at that location.  

Oily Water Separation System 

The Oily Water Separation System collects waste water from the maintenance and cleaning of waste 
package transporter locomotives, carriers, and parts. Oil and grease products are separated and 
accumulated for later packaging and off-site disposal as HW. Process water is piped or pumped to 
the waste water collection system. The process equipment is not determined at this time.  

Heating Ventilation and Air Conditioning 

The HVAC system for the TMB provides proper environmental conditions for the equipment used 
in this facility as well as for the health, safety, and comfort of operating personnel. The system 
consists of air handling units, dampers, heaters, fans, and ductwork. Chilled water is used for 
cooling and electricity is used for heating.  

7.2.6.5 Components Data 

The list for all major components associated with the transporter maintenance and battery charging 
systems in the TMB are provided in Table 7.2.6-2. This table includes the component tag number, 
component description, and Construction Specifications Institute specification number.
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Table 7.2.6-2. Transporter Maintenance Systems Component List

Tag No. Component Description CSI Spec. No.  

CRN-201 15 MT Overhead bridge crane for the service bay area 14630 
MIS-100 Battery charging/loading system with 6 charging/loading stations and 16630 

integral locomotive loading mechanisms 

MIS-I01 Portable Steam System 15555 

MIS- 102 Electric transformer for battery charging, 480V AC - 12V DC 16630 

PKG-101 Electronic diagnostic station 16910 

PKG-102 Welding Station 05050

DC = Direct current 
CSI = Construction Specifications Institute
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7.2.7 North Portal Support Structures

7.2.7.1 Introduction 

This section describes the North Portal support buildings. These structures are located in the RCA, 
BOP area, and just outside the BOP area. There are 14 stand-alone structures with a combined net 
floor space of about 260,000 square feet. The North Portal support structures provide direct 
operational support to the waste handling operations and provide general support for the repository 
and North Portal operations. The waste handling support structures are used to maintain the security 
and safety of the RCA, maintain and store waste handling vehicles, track the movement of off-site 
waste shipments, and conduct operations training and development. The general support structures 
are used to support personnel (e.g., medical administration, food service and general training), 
maintain structures and equipment, warehouse components and supplies, and support plant safety 
(e.g., fire protection, general security, operations monitoring, and health safety).  

This section addresses the background of the design prior to the ACD effort, the design methodology 
used for the ACD, and the current status of the design. Following the introduction the design inputs 
are presented and the individual structures are briefly described.  

Background 

The SCP-CDR (SNL 1987) included a conceptual design for almost all of the support structures.  
This design report provided general arrangement drawings and a brief structure description. These 
structures were not redesigned during the ACD effort. The SCP-CDR (SNL 1987) did not include 
the off-site transportation control.  

Design Methodology 

In general, the support structures are as designed in the SCP-CDR (SNL 1987) and were not 
redesigned during the ACD effort. The following structure modifications or additions were required: 

A. The size of Security Station 3 was developed by combining the following SCP-CDR (SNL 
1987) structures: Security Station 3 (220-3C) and Health Physics Building. Separate 
structures were required due to the existence of the Waste Receiving and Inspection Area.  
In the ACD this area was eliminated by providing adequate parking within the RCA and 
driving off-site prime movers onto the RCA.  

B. The off-site transportation control operations were folded into the Administration Building.  
The control center is required to maintain communications with the off-site shipping cask 
transportation network to manage inventories and support the security and safeguards 
requirements. The specific functional requirements and design for this building have not 
been developed. The space required to house the center is expected to be small, therefore 
the size of the Administration Building was not increased.
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Design Status

In general, the design of the support structures did not advance during the ACD and are based on the 

SCP-CDR (SNL 1987) design, which produced general arrangement drawings and brief structure 

descriptions. The facility designs will be impacted by the design of the primary waste handling 
operations, the availability of support infrastructure near the repository (e.g., Nevada Test Site at 
Area 25), and the repository staffing requirements. As these impacting features are not the same as 
in the SCP-CDR (SNL 1987) design, the design of the support structures will need to be redesigned 
in the future in order to provide a credible design with a reasonable cost estimate.  

7.2.7.2 Design Inputs 

Design inputs include design requirements, design assumptions, and design data from other groups.  
The design inputs specific to the support structures are provided below. Section 7.1.2 provides a 
detailed list of general inputs pertaining to all repository surface design structures.  

7.2.7.2.1 Design Requirements 

Design requirements are categorized as either functional requirements or regulatory requirements 
and are extensions of the surface inputs defined in Sections 3, 4, and 7.1.2.1 that are specific to the 
North Portal support operations.  

Functional Requirements 

RDRD (YMP 1994a) requirements that mandate support functions, capabilities, or facilities 
impacting repository support structures are provided below.  

Records Management Design Requirements 

RDRD 3.7.4.4.F. 1: 

Facilities and equipment shall be provided to preserve and maintain accident records in 
accordance with 29 USC 651.  

RDRD 3.7.4.4.F.4: 

Facilities and equipment shall be provided to collect store, and maintain quality assurance 
records in accordance with the requirements of the Quality Assurance Requirements and 
Description (DOE 1995c).  

RDRD 3.7.4.4.F.3: 

If a local records center is required and authorized, it shall be designed and outfitted to meet 
the requirements specified by DOE/RW-0194P, Records Management Policies and 
Requirements.
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RDRD 3.7.4.4.F.2:

Facilities and equipment shall be provided to preserve and maintain the records as required by 
DOE Order 1324.2A, Records Disposition.  

RDRD 3.7.4.4.F.5: 

Additional record storage facilities shall be provided as necessary to support the operation and 
management of the repository.  

Warehouse and Storage Design Requirements 

RDRD 3.5.3.1: 

Warehouse space shall be provided for the storage of all spare parts, consumable equipment, 
and replaceable equipment in an environment conducive to their safe-keeping and protection.  

RDRD 3.7.4.4.M: 

Provisions shall be made for the storage of private and DOE equipment (including test 
equipment and construction/drilling equipment).  

RDRD 3.7.4.4.1.3: 

Space for storage of emergency equipment shall be provided.  

Receiving and Shipping Facilities 

RDRD 3.5.3.2.A: 

A facility shall be provided for receipt of maintenance and repair materials and tools, and 
shipment and return receipt of items shipped off site for repair.  

RDRD 3.5.3.2.B: 

The facility shall be designed with door openings, halls, and aisles adequate for movement of 
items to be shipped into and out of the facility.  

RDRD 3.2.2.7: 

The Repository Segment shall be provided with the capability to comply with the requirements 
for packaging and transporting radioactive materials contained in 10 CFR 71 and 49 CFR 173 
when shipping licensed radioactive material from the MGDS.
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Visitors' Center

RDRD 3.7.4.4.0: 

A visitors' center that includes adequate space for displays and presentations shall be provided 
to serve as an information center for visitors to the repository. An overlook area shall be 
provided at the visitors' center or elsewhere on the site to provide a visitor view of the 
repository surface area.  

Training Facility Requirements 

RDRD 3.7.4.4.C: 

The Repository Segment design shall provide facilities, equipment, manuals, and training aids 
to support training programs required by 10CFR 60.161; 29 CFR 1910; 29 CFR 1926; 29 CFR 
1960, Subpart H; 30 CFR 48; 30 CFR 57; 49 CFR 172, Subpart H; the QARD; and DOE 
Orders 3790.1A, 4330.4A and 5000.3A.  

Maintenance Facility Requirements 

RDRD 3.7.4.4.G: 

Maintenance facilities, equipment, and tools shall be provided to support the maintenance 
concept of the Repository Segment to be developed based on the policy and criteria specified 
by DOE Order 4330.4A.  

RDRD 3.7.4.4.H: 

Test and Maintenance Facility Requirements. The Repository Segment shall include facilities 
to test and maintain intrusion alarms, emergency alarms, communications equipment, physical 
barriers, and other security-related devices or equipment utilized pursuant to 10 CFR 60." 
[TBV] 

Change Rooms 

RDRD 3.7.4.4.A: 

Change facilities shall be provided to comply with DOE Order 6430.1A, 1300-6.8.  

Health Physics Facility 

RDRD 3.7.4A.N: 

Health physics facilities shall be provided to incorporate the features necessary to ensure _A_ 

compliance with 10 CFR 20.
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Licensing Support System Facility

RDRD 3.5.3.4: 

The repository design shall include facilities and equipment to support the Licensing Support 
System as described in 10 CFR 2.1011(b)(1).  

Medical Facility Requirements 

RDRD 3.7.4.4.D: 

The Repository Segment shall include facilities to support the medical services required by 
DOE Order 3790. 1A, Chapter VIII.  

RDRD 3.7.7.B: 

Occupational health facilities shall be designed in accordance with DOE Order 6430.1A, 
Division 1.  

Office Requirements 

RDRD 3.7.4.4.E. 1: 

Office spaces shall be based on a minimum of 100 square feet per office and a maximum per 
the Federal Property Management Regulations.  

RDRD 3.7.4.4.E.2: 

The Repository Segment shall include, within the Geologic Repository Operations Area, 
unfurnished office space dedicated for the use of NRC inspection personnel. The office space 
shall be equipped with heating, ventilation and air-conditioning, lighting, electrical outlets, 
visual and acoustic privacy provisions, full access to the repository, and a minimum of 250 
square feet of floor area. The office space that is provided will be subject to the approval of 
the Director, Office of Nuclear Material Safety and Safeguards.  

RDRD 3.7.4.4.E.3: 

Office space including a clearly marked mining office shall be provided as necessary to support 
the management and operation of the repository, and to support MSHA, OSHA, and other 
oversight agencies.
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Other Facility Requirements

RDRD 3.5.3.5: 

Facilities and equipment shall be provided to implement support functions, such as 
administration (security, visitor center, etc.) and logistics (maintenance, utilities, etc.) not 
specified above.  

RDRD 3.5.1.1.2.B: 

Facilities, tools, and parts for shop repairable items shall be provided at the repository.  

RDRD 3.7.4.4.K: 

Facilities shall be provided to support the working staff at the Repository Segment to include 
vehicle access, parking, food service, restrooms, sleeping accommodations as required, and 
others as determined by analysis of the concept of operations.  

Regulatory Requirements 

The general regulations, codes, and standards applicable to the design of the repository surface 
support facilities are defined in Sections 3.2 through 3.7 of the RDRD (YMP 1994a). These 
requirements are summarized in Section 7.1.2.1 of this report volume. The RDRD (YMP 1994a) 
requires compliance with DOE Order 6430.1A which covers most of the criteria for the design of 
the support facilities.  

7.2.7.2.2 Design Assumptions 

This section lists the assumptions applicable to the design of the support structures. Assumptions 
generally applicable to surface structures are listed in section 7.1.2.2. There are two types of design 
assumptions: CDAs and non-controlled design assumptions.  

Controlled Design Assumptions 

There are no CDAs specific to the North Portal support structures. The CDAs noted in Section 
7.2.7.2.3 are described in the Table 7.1.2-1.  

Non-Controlled Design Assumptions 

This section describes the non-controlled design assumptions that were made to develop the North 
Portal surface facility site layout. These assumptions were selected in order to establish a reasonable 
preliminary site layout within the budget and schedule constraints.  

A. The size and arrangement of the North Portal surface support structures will be as 
described in the SCP-CDR (SNL 1987).
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B. Nuclear structures will not be located within the maximum probable flood zone.  

C. The North Portal surface structures will include the personnel support facilities (e.g., 
showers and offices) for about 15 subsurface workers.  

D. Underground development operations (i.e., excavation and construction) will only be 

conducted from the south portal development area after start-up of the repository.  

7.2.7.2.3 Input Data 

This section summarizes the site conditions that impact the support structures design. The 

conditions include: 

"* Site topography 
"* Soil conditions 
"* Weather conditions 
"* Existing structures at the start of repository construction 
"• Characteristics of off-site transportation and utility systems.  

The site is described in more detail in Section 6.  

A. The site topography will be as shown in Figure 7.2.1-2 and is relatively flat (e.g., about 2 
percent slope) where facilities are to be constructed. The topographical data are based on 
CDA TDS-002.  

B. The North Portal. support structures will be constructed on gently sloping alluvial fans that 
are composed of a mixture of fine sand, gravel, and boulders. The soil conditions are 
based on CDA TDS-003.  

C. The late quaternary faults in the area of the North Portal are shown in Figure 7.2.1-2.  
Faults in this area run north-south. The fault locations were extracted from the Existing 
and Planned Boreholes with Geological Structure (YMP 1995e), which is consistent with 
CDA TDS-001.  

D. The North Portal site is adjacent to Midway Valley Wash. The maximum depth of water 
in this wash was estimated based on a probable maximum flood. The probable maximum 
flood zone is shown on Figure 7.2.1-2. The design basis flood data for the probable 
maximum flood 500 year storm and 100 year storm is provided in CDA TDS-008.  

E. The North Portal area experiences diurnal wind reversals with wind from the south in the 
daytime and wind from the north at nighttime. Wind direction also changes seasonally 
with wind from the south during the summer and wind from the north during the winter.
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The wind rose for the North Portal is shown in Figure 7.2.1-2. This data was from the 
Yucca Mountain Site Characterization Project Meteorological Monitoring Program 
Summary Report January 1992 Through December 1992 (SAIC 1993). The data are 
consistent with, but more specific than, the data identified in CDA TDS-00'. This 
assumption is based on historic weather data gathered from 1962 to 1978 at a location 
26 miles northeast of Yucca Mountain.  

F. The North Portal site has an arid climate, which exhibits a wide variation in daily and seasonal temperatures. Summer maximum and winter minimum temperatures are about 
108°F and -14°F, respectively. Annual precipitation, which normally occurs as rainfall, 
averages less than 7 inches. Annual snowfall amounts to less than 9 inches. The North 
Portal's weather conditions are provided in CDA TDS-004. As described above, TDS-004 
is based on historic weather at a location remote from the North Portal. North Portal weather data for calendar year 1992 is provided in the Yucca Mountain Site 
Characterization Project Meteorological Monitoring Program Summary Report January 
1992 Through December 1992 (SAIC 1993).  

G. The ESF structures that are expected to be constructed and available when repository 
construction begins are described in Table 7.2.7-1. This table includes a site map 
reference, structure name, a list of the functional areas, type of construction, principle 
structure dimensions, and gross floor space. The facility information was developed from 
current construction drawings and various design analyses.  

In general, the ESF structures are designed as non-qualified, non-permanent, non-nuclear 
structures with a 25-year maintainable life. It is expected that these structures could be used for non-nuclear operations at the repository. These structures could likely comply with the repository surface structure design life. Extending the life would require 
periodically replacing limited life components (e.g., heating, ventilation, and air conditioning equipment, computer equipment, steel siding) and conducting routine 
structure maintenance.
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Table 7.2.7-1. ESF Surface Structures at the North Portal

Principal Floor 

Site Structure Functional Areas Type of Construction Dimensions Space 
Map Name (square 
Ref. (feet) feet) 

Single-story, pre
Switchgear Electrical switchgear, control fabricated steel frame 

5010 Building with room, mechanical room, office, with insulated metal 60 x 140 8,400 
Transformer restrooms, external transformer siding with concrete 

pad for transformer 

Locker rooms, showers, Single-story with a 
oer firo stad, shwetirs, mezzanine, pre

5008 Change House restrooms, first aid, safety/fire fabricated steel frame 110 x 127 14,200 
control, garage, bullpen and with insulated metal 
I asiding 

7.2.7.3 Structures Descriptions 

The North Portal support structures for the repository are described in Table 7.2.7-2. This table 

includes the following data for each structure: site map reference, structure name, list, of primary and 

support functional areas, construction type, principle structure dimensions, and gross floor area. This 

table also includes the five non-support structures: WHB, WTB, CMF, CSS, and TMB for 

comparison purposes. Where available, the general arrangement drawings for support structures are 

included in Appendix D.

wfpf
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Table 7.2.7-2. North Portal Surface Structures

Site Map St rmaasSPrincipal Floor SieL Map amte PiayFncnlAm Support Area Type of Consrutin~ Dimenslonx Spae 

RCA Structures 
211 WH8 Carrier bay, airlock, cask preparation area, Mechanical equipment moms, High-bay, reinforced concrete 353 x 454 320.800 

consolidation cell, cask port zoom. waste control room, change room, receiving and shipping area; transfer cell, disposal container welding, laboratories, health physics, multilevel, reinforced-concrete 
performance conformation cell, operating area, offices, and rest rooms hot cells; a steel frame, metal 
gallery, remote maintenance cell and decking with concrete fill disposal container stafina Iersonnel annex 

N213 CMF Peparation/decootamination areas basket Mechanical rooms, pool Steel frames with concrete 360 x 226 116,700 
storage pool; cask reconfiguration pool, purification equipment area, masonry unit infill walls for the testing, inspection maintenance & repair health physics, lockers and cask handling area and two
stations; contaminated shops; laydown ea, showes laundry, training story support area; below-grade warehouse and storage areas rooms, lunchroom, document reinforced-concrete pools and 

control, calibration lab, offices preparation/ decontamination 
areas.  

N214 Disposal Staging for emplacement railc= and empty None Single-story structural steel 100 x 225 22,5W0 Container disposal containers frame with open sides 
Receiving 
Shed 

215-1 WTB Liquid radioactive waste treatment area, Mechanical equipment moms, Steel frames with concrete 174 x 194 46,800 
waste solidification area, solid radioactive control room. laundry, health masonry unit infill walls 
waste treatment area and loading and physics area, change rooms.  unloading area, mixed waste &a=umulation offices and rest rooms 

215-2 CSS Staging/cask preparation area C.e.,impact Office, restrooms Single-story structural steel 140 x 160 22,400 
limiter removal•installation and radiological frame metal building.  
inspection) 

220-4C TUB Maintenance service bays. Battery charging Lockers and showers, offices. Single-story structural steel 60 x 120 7.200 
and maintenance rooms, pars and materials restrooms frame metal building storage, tooling storage, HW accumulation In_ 

5008 Change House Locker rooms, showers, restrooms, first aid, Bullpen and training area Single-story with a mezzanine, 110 x 127 14.200 (Existing) safety/fire control, garage (repository use pre-fabricated steel frame with has not been established) insulated metal siding 
510 Switchgear Electrical switchgear. integrated data Mechanical room, office, Single-story, pre-fabricated 60 x 140 8,400 Building with control system control room, external restrooms steel frame with insulated metal Transformer transformer siding wit. o'St.p f-, 

I(existing) . transformer
r� 

los 
I
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Table 7.2.7-2. North Portal Surface Structures (Continued)

-J 

0

Site Map Structure Prlndpal Floor 
ReL Name Prinary Functional Areas Support Area Type of Construction Dimensions Space 

BOP Area Structures 
220-3A Securty Waitng roo, badge disnibut. Oces, lockersandasowes Two-toa ectua-te 50xSO 8,000 

Station I communications center, records storage, frame with insulated meta 

(Main BOP security dmiigrationf siding 

220-3B Security Security check station, health physics None Single-story, archit -stee 65 x 80 3,000 
Station 2 office frame with insulated-metal 
RCA/lOP siding 

22o-3C Security Storage for contamination equipment. None Single-story, architectural-steet 40 x 70 2,800 
Station 3 (RCA security check station, health physics frame with insulated metal 
truck/rail offices siding 

220-5A Administration Offices, laboratories, training rooms, off- Mechanical areas Two-storym architecturalsteel 100 x 220 44,000 

Building site transportation control facilities frame with insulated metal 

frms i thin suae e 
220-5B Food Service Kitche n, lunchroom , s eving aea, Rest roms Single-storarchitectua-steel 60x180 11,000 

Facility foodlsupplies storage frame with insulated metal 

220-SC Training Auditorium None Sinaje-story, a -seel 25 x 40 1,00 

Auditorium frame with insulated metal 50 seat 

220-lB Medical Cent Examinatin room s, X-ray, medical labs, Mechanical rooms, offices Single-sory, architectural-steel 40 x 175 8,200 
waiting morn, ambulance garage frame with insulated metal 

220.2 ire SationsidingI 
220-2 F~re Station Apparatus room, communications room, Offices, lunchroom, lockers Single-story, architecural-steel 85 x 100 7,600 

equipment storage, firemen's quarters and showers frame with insulated metal 

202 Coptr Cmueromsiding220-22 Computer Com ter rom Mechmnical equipment areas, Single-story, reinforced- 60 x 65 4,000 
Center" offices concrete structure -7 

220-7 Central Storage space, receiving and shipping dock Offices. lunchroom, lockers Single-story, (clear height 23 200 x 285 57,00 
iWarehouse and showers feet) architectural-steel frame 

with insulated metal siding



Table 7.2.7-2. North Portal Surface Structures (Continued)

-5 
U, 

-5 i 
S 
0 

Yr 
I

Support Areas 

Offices. lunchroom, first aid.  
lockers

Type of Constructlon 

Single-story. architecturad-steel 
frame with insulated metal 
siding

Structure 
Name 

Central Shops 

Motor Pool 
and Facility 
Service Station 

Mockup 
Building 

Utility

Principal 
Dimensions 

120 x 240
Site Map Re.  

220-4A 

220-B 

220-6 

N221-2

Building up -esarent, plant and instrument air esurs I with.in sulated..  

Site Servics5 Area 

N221-3 Visitors Center Theater, meeting/confelesce rooms, Mechanical room, storage Two-story, architectural-steel 160 x 145 19,800 

reception/display area, food service. offices, frame with glass 

Irestrooms 

I )uln

.7

Primary Functional Areas 

Craft shops (electrical, mehnical, 
plumbing, welding. automotive, 
machining), central covered work wea (not 

inclded• in floor area) 

Dispatch office, carwash, fuel storage, light 

maintenance, parking (heavy maintenance 
is off-site) 

High-bay mockup room, classrooms 

Water chillers, cooling tower water make-

None Single-stosy, architectural-steel 
frame with insulated metal 

sidink 

Offices Single-story. architecturl-steel 
flame with insulated metal 
ridingl 

Mechanical room, office., Singlestory. architecturl-steel

Floor 
Space 

28,800

9,800 

5,500

72x 136 

SOx 110

30 x40 11,7M0



7.2.8 North Portal Site Support Systems

"-" 7.2.8.1 Introduction 

The North Portal site support systems are located in the vicinity of the North Portal Operations Area 

and include utility systems, communication systems, monitoring and control systems, and site 

management systems such as security, administration, transportation, maintenance, and engineering.  

Some systems are designed to support North Portal operations while others support operations in 

other repository areas.  

This section addresses the background of the design prior to the ACD effort, the design methodology 

used for the ACD, and the current status of the design. Following the introduction, the design inputs 

are presented and individual systems are described.  

Background 

The SCP-CDR (SNL 1987), published in 1987, included a conceptual design concept for water and 

power systems. This design report provided brief descriptions. These systems were re-evaluated 

for the ACD design to incorporate existing infirtructure.  

Design Methodology 

In general, the support systems were not designed in the ACD. An attempt was made to identify the 

needed systems and provide descriptions based on engineering judgement, a general knowledge of 

nuclear storage support requirements, and specific inputs from the facilities that have been designed.  

Design Status 

The North Portal site support systems are listed and described. Descriptions are general, as key data 

to establish the system designs are not yet available (e.g., utility consumptions, utility balances, 

vehicle inventories). The design of the support systems will need to be developed in the future to 

provide a credible design with a reasonable cost estimate.  

7.2.8.1.1 Design Inputs 

Design inputs include design requirements and design assumptions. The design inputs specific to 

the support systems are provided below. Section 7.1.2 provides a detailed list of general inputs 

pertaining to all repository surface systems.  

7.2.8.1.2 Design Requirements 

The general regulations, codes, and standards applicable to the design of the support systems and 

repository surface facilities are summarized in Sections 3, 4, and 7.1.2.1 of this report volume.

March 1996
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7.2.8.1.3 Assumptions

This section lists the assumptions applicable to the design of the support systems. Assumptions generally applicable to surface facilities are listed in section 7.1.2.2. There are two types of design assumptions: CDAs and non-controlled design assumptions. CDAs are recorded in the CDA Document (CRWMS M&O 1995a) and non-controlled design assumptions were derived as necessary for the individual engineering analyses. No non-controlled design assumptions have been 
identified at this time.  

Controlled Design Assumptions 

CDAs specific to the support systems are listed below:

CDA 

RDRD 3.2.1.6.D

RDRD 3.2.3.4.B 

RDRD 3.2.3.4.D

Title Assumption 
Facilities shall be provided to support active institutional controls at 

Physical Barriers the repository site, including physical barriers to human intrusion.  
Facilities to maintain the institutional controls and physical barriers 
shall also be provided.  

Non-Potable Water The Repository Segment will connect with the existing Nevada Test Site water supply system.  

Telephone The Repository Segment shall connect to the existing Nevada Test Communications Site telephone system.

7.2.8.2 Systems Descriptions 

The North Portal site support systems are listed and described below. The system purpose, components, and interfaces are described. Systems associated with other operations areas (e.g., South Portal Development Operations Area) are described in the sections addressing those areas.  Systems dedicated to, and associated with, the WHB, CMF, WTB, CSS, and TMB structures are described in Sections 7.2.2 through 7.2.6, respectively.

Utility Systems 

* Water Systems 
* Electric Power Systems 
* Liquid Fuel Systems 
* Air Systems 
* Sanitary Waste Water Systems.  

Communications Systems 

* Communications Backbone 
* Radio Frequency 
* Telephone 
• Public Address 
* Teleconferencing.  

BOOOOOOOO-01717-5705-00027 REV 00 Vol. 11 7-268 March 1996



Monitoring and Control Systems

"• Utility Monitor and Control System 
"* Facility Monitoring and Control System 
"* Emergency Control System 
"* Material Control and Accountability System 
"* Radiation Monitoring System 
"* Site Effluent Monitoring System 
"* Off-site Transportation Monitoring and Control System.  

Site Management Systems 

"* Administration and Planning 
"* Engineering and Analysis 
"* Training and Certification 
"• Emergency Response 
"* Physical Security 
"* On-Site Transportation 
"* Site Maintenance 
"* Warehousing 
"• Secondary Waste Management.  

Utility Systems 

Water Systems 

The Water Systems provide the following types of water to user systems in the North Portal 
Operations Area: well/fire water, potable water, cooling tower water, and chilled water. The Water 
Systems are shown on Figure 7.2.8-1. The systems include pumps, tanks, distribution piping, and 
metering stations.  

Unconditioned (well) water is provided by the existing J-13 pump station located approximately 
3-1/2 miles southeast from the North Portal. This station includes a well pump, storage tank, and 
booster pumps. Water is piped to an existing booster pump station about one-quarter mile south of 
the North Portal. The booster station includes two storage tanks and three dedicated pumps, one for 
each of the following areas: North Portal Operations Area, South Portal Development Operations 
Area, and Emplacement Shaft Surface Operations Area.
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Figure 7.2.8-1. North Portal Water Systems
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Water for the North Portal is pumped to two existing storage tanks on Exile Hill. Water gravity 
flows to users in the North Portal Operations Area. One tank and piping system provides potable 
(chlorinated) water treated by a packaged chlorination unit. Potable water is used for sanitary water 
purposes (such as drinking, food preparation, showers, laundry, and restrooms). The other tank 
provides untreated well water for process, fire, and facility industrial water purposes. Water will be 
metered at the wells, booster pump station, reservoirs, and the North Portal to support maintenance 
and leak detection. The water system components will be upgraded andfor expanded as required to 
meet capacity, reliability, and regulatory requirements for repository operations.  

A cooling tower, associated pumps, and make-up water treatment equipment is provided to supply 
cooling water for removing heat from the chilled water system and secondary cooling water systems 
in the WTB. The water treatment equipment is located in the Utility Building.  

Water chillers, pumps, and compression tanks are provided to supply chilled water to North Portal 
facility HVAC air handling units. The chilled water equipment is located in the Utility Building.  

Recycled water is produced in the WTB by treating aqueous LLW. The site water distribution 
system provides this water to the WHB and CMF for decontamination, floor washdown, and pool 
make-up.  

Electric Power System 

The Electric Power System receives power from an off-site transmission line, generates standby 
I power, and distributes electrical power to users at the North Portal. The system includes step-down 

transformers, associated switchgear, grounding systems, control/distribution panels, cable/conduit, 
duct banks/cable trays, and electrical panels required to support each user. The users include surface 
facilities, utilities, and various site systems (e.g., security, safety, lighting, and surface 
transportation). The electrical distribution and standby power systems are supported by the Utility 
Monitor and Control System.  

Normal electrical power is supplied from a 69 kV power line to an existing electrical substation at 
the North Portal. The substation transformers produce 480 V and 12.5 kV power. The Emplacement 
Shaft Surface Operations Area is provided 12.5 kV power for underground ventilation equipment.  
The North Portal surface facilities receive 480 V power. The existing electrical components will be 
upgraded and/or expanded as required to meet capacity, reliability, and regulatory requirements for 
repository operations.  

Standby Power is provided from diesel generators located near the North Portal. The generators 
automatically start, synchronize, and switch power to the safety bus if the main power fails. The 
major standby power loads are expected in the nuclear facilities' HVAC systems.  

Liquid Fuel Systems 

The Liquid Fuel Systems include the generator fuel supply system, transportation diesel fuel supply 
system, and the transportation gasoline supply system. These systems are supported by the Utility 
Monitor and Control System. The fuel tanks are filled from trucks.
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The generator fuel supply system receives, stores, and dispenses the diesel fuel to the standby 
generators. The system is located near the standby generators and consists of an underground diesel 
storage tank with temperature control, leak detection instruments, fuel pumps, fuel filters, fuel 
distribution lines, heat tracing, and a fuel supply controller. Diesel fuel is automatically pumped to 
the generator day tanks. Fuel level, flow metering, cleanliness, and temperature are automatically 
monitored and maintained. Tank capacity is sized to sustain standby generator operation over the 
required period, and under maximum equipment loads. The fuel tanks are filled from trucks.  

The transportation diesel fuel supply system receives, stores, and dispenses the diesel fuel to on-site 
vehicles. The system is located convenient to the Motor Pool and Facility Service Station and 
includes underground fuel tanks, fuel pumps, metering, leak detection, and vapor control systems.  
The transportation gasoline supply system is similar to the above.  

Air Systems 

The North Portal air systems include an Industrial Air System and Breathing Air Systems.  
Standalone instrument air systems will be provided as needed at selected facilities to support 
pneumatic instrumentation.  

The Industrial Air System includes a central air plant located in the Utility Building and the piping 
to distribute the air to surface facilities at the North Portal. The air plant operates automatically and 
includes multiple electrical compressors, a backup diesel compressor, compressor controller, and the 
required after-coolers, moisture separators, filters, and air receivers. The primary air users are 
pneumatic tooling and door operators associated with waste handling activities. The air plant is 
supported by the Utility Monitor and Control System.  
The Breathing Air Systems will provide breathing air from portable or bottled containers located at 

the facilities where emergency and hazardous maintenance operations are planned or anticipated.  

Sanitary Waste Water Systems 

The Sanitary Waste Water Systems collect and process sanitary sewage, water collected from the 
underground emplacement sump, and treated waste water from the transporter maintenance 
operations.  

Sanitary sewage is piped from North Portal surface facilities with a gravity collection system to an 
existing septic system and leach field. The existing components will be upgraded and/or expanded 
as required to meet capacity and regulatory requirements for repository operations. Consideration 
will be given to replacing the septic system with a water treatment plant capable of providing 
reclaimed water for use in irrigation and cooling tower make-up.
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Subsurface waste water and water from transporter maintenance operations is pumped to an 00, evaporation pond near the North Portal. The pond residue will be surveyed for HW content and disposed of by the site waste disposal system as required. Flow to the evaporation pond is monitored 
by the Utility Monitor and Control System.  

Communications Systems 

The Communications System supports data, voice, and video signals throughout the repository, 
Nevada Test Site, and off site. The system consists of fiberoptic communications networks, a backup microwave or cellular communication system, and a satellite earth station. An overview of the 
communications systems is shown in Figure 7.2.8-2.  

Communications Backbone 

The communications backbone is an assemblage of industry standard networks that are routed throughout the repository and Nevada Test Site. The backbone consists of fiberoptic bundles, wiring 
closets, network bridges, repeaters, and a communications center with computers and servers.  
Networks supporting related systems are installed in a redundant, automatic fail-over configuration.  
The network branches to subnetworks as required to integrate equipment operation throughout the site. Subnetworks are provided to support security, Utility Monitor and Control System, Facility 
Monitor and Control System, telephone, hazardous and radiological monitoring, transportation, 
engineering, video, and office systems.  

AO' Radio Frequency 

The Radio Frequency System provides a reliable back-up for the off-site fiber communications line.  
If the site has access to a cellular communications system, this backup system will use cellular 
technology, otherwise a microwave tower will be provided. A satellite. earth station will also be 
provided to support a continental U.S. transportation communications system required for the off-site 
transportation control room. Refer to Off-Site Transportation Monitoring and Control System.  

Telephone 

The Telephone System connects the site private telephone exchanges to the central telephone facility 
via the site-wide network backbone. The need for hand-held radio transceivers will diminish if a cellular system is available. Subsurface telephone systems will be connected to the site network.  

Public Address 

The Public Address System provides voice message and audible alarm warnings throughout the 
surface operations areas, facilities, and emergency centers. Surface and subsurface Public Address 
Systems will be connected into the site network.
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Teleconferencing

A Teleconferencing System is provided in the Administration Building, and is supported by the land
or earth station-based systems.  

Monitoring and Control Systems 

Utility Monitor and Control System 

The Utility Monitor and Control System is a Supervisory Control/Data Acquisition system that 
monitors and controls utility systems such as electric power, water, air, fuel, and sanitary waste 
water. Remote Terminal Units, which are located at the utility equipment, communicate with the 
utility central control station via the communications backbone.  

Facility Monitoring and Control System 

Facility Monitor and Control System is a supervisory control/data acquisition system located in each 
major facility to monitor the process control, material handling, HVAC, and power systems 
associated with the facility. The dedicated Facility Monitor and Control System for the WHB, CMF, 
WTB, and CSS is managed from a dedicated local control room along with data from the facility 
Radiological Monitoring, Fire Protection and Detection, Security, and Administration systems. The 
facility networks are bridged to the communication backbone and include multiple levels of 
password access. The Facility Monitor and Control System for other facilities includes local 
multiplexers and Facility Monitor and Control System workstations, which communicate to the site
wide network and the Utility Monitor and Control System.  

Emergency Control System 

Emergency Control Systems provide fault tolerant monitoring and control of safety systems. The 
safety systems are expected to include: 

* Backup power generators 
• Critical HVAC and support equipment 
* Critical material handling and transportation systems 
* Powered radiological confinement systems 
* Emergency communications 
* Alarm and warning systems 
* Security systems 
• Fire protection systems 
* Safety and emergency lighting systems.  

Systems important to public and occupational safety are installed using redundant and fault-tolerant 
equipment architectures to satisfy single and common mode failure criteria.
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Material Control and Accountability System

The Material Control and Accountability System monitors, controls, and records the location and 
movement of SNF and defense HW at the repository. The Facility Monitor and Control Systems for 
the transportation, material handling, and emplacement systems maintain Material Control and 
Accountability records. The off-site transportation control automatically acquires accountability data 
from the Facility Monitor and Control Systems and maintains the site archives which are maintained 
on non-volatile memory such as compact disk, write only, or optical disc. Access to accountability 
data and data entry is password protected. Data entry will be by manual keyboard and bar code 
readers. Accountability of the waste form is verified by review of the records, visually, and with the 
aid of remotely operated video systems, as required.  

Radiological Monitoring System 

The Radiological Monitoring System includes site, surface, and subsurface facility radiological 
monitoring, and the health physics subsystems. Each subsystem includes the required radiation 
instruments, alarm panels, networks, data processors, and workstations for the area or facility.  
Radiological operations are mentioned for safe limits using portal, operating area, exhaust, and in
cell radiation instruments and analyzers.  

Site Effluent Monitoring System 

Surface and subsurface ventilation exhausts are. monitored, alarmed, and recorded by the radiological 
and hazardous monitoring and warning systems. Air quality analyzers and groundwater monitors 
are provided at strategic site locations. These monitors provide tagged data and alarms to the site
wide network. Soil, water, waste water, vegetation, and spill samples are collected, stored, and 
analyzed.  

Off-Site Transportation Monitoring and Control System 

The Off-Site Transportation Monitoring and Control System supports central off-site transportation 
planning, dispatch, and communications activities. The operational equipment includes the central 
computer, transportation communications center, operator and dispatch workstations, staff support 
systems, and a satellite earth station. The system will be operated from a control center which is 
located in the Administration Building. This system is bridged to the site data network for non
satellite communications with the transportation carriers, escorts, support/emergency facilities, state 
authorities, and the repository operations center.  

Site Management Systems 

Administration and Planning 

The Administration and Planning System includes contractor/government management and staff 
management, automated data processing, video conferencing, payroll, accounting, purchasing, visitor
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management, and food service. Administration and engineering computers and workstations 
communicate on the site network backbone. The central facilities and equipment are primarily 
located in the Administration Building.  

Engineering and'Analysis 

The Engineering and Analysis System includes responsibilities associated with performance 
confirmation, health physics, emplacement/transportation planning, simulation, design, engineering 
and environmental analysis, energy conservation, and other related activities.  

These activities are coordinated on the site network, which supports a true distributed processing 
architecture with the computers in various facilities. The main engineering workforce is housed in 
the Administration Building.  

Training and Certification 

The Training System utilizes classrooms, audio visual aids, mock up facilities, and field and on-the
job training. Personnel are certified and re-certified, as required, and the records are maintained in 
the Administration Building central computer. The facilities and associated training systems will 
be located at various facilities throughout the site including the Administration Building, Training 
Auditorium, and Mock-up Building.  

Emergency Response 

The Emergency Response System responds to and mitigates the consequences from off-normal 
events at the repository. The system consists of the facilities, systems, and trained personnel required 
to respond to off-normal conditions. The primary site facilities are the fire station, emergency 
response centers, and medical facility. The emergency response centers include a variety of special 
on-site and off-site capabilities to respond to subsurface, radiological, environmental, medical, 
security, and natural events. Emergency response support systems are coordinated through existing 
site safety systems including communications/public address, fire protection/detection, security, 
radiological and hazardous monitoring, medical, and weather systems. The data networks for these 
systems are bridged to site and off-site communications. Automatic and manually entered hazardous 
alarms are time tagged, identified, and prioritized. Alarm data are automatically routed to the 
appropriate control room, annunciator station, fire station, medical facility, emergency response 
center, and law enforcement agency.  

Physical Security 

The Security System maintains authorized access for personnel and equipment at the repository. The 
system consists of trained security and emergency response personnel, fences, barriers, guard houses, 
control rooms, offices, and equipment. The equipment includes the vehicles, weapons, and the 
control and monitoring systems required to maintain security.
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The control and monitoring systems include sitelemergency communications, badge/vehicle access 
and accounting, automated data processing systems, video and electronic detection equipment, 
central monitor and control, and alarm systems. A secure site network with assigned priority to the 
emergency response system integrates surface facility, subsurface facility, and site security stations.  

On-Site Transportation 

The On-site Transportation System directs and coordinates the on-site movement and maintenance 
of the shipping cask transportation vehicles. The system includes the installed rail and road 
equipment, transporters, and associated instrumentation, communications, safety equipment, and 
central control facilities. The control stations may be collocated with the off-site transportation 
monitoring and control system control stations.  

Site Maintenance 

The Site Maintenance System maintains repository facilities, systems, equipment, instruments, and 
vehicles. The system will schedule and perform the maintenance, maintain records of failures and 
repairs, manage spares inventories, report on failure histories and trends, and issue advisories for 
preventive maintenance procedures. The Facility Monitor and Control System and site Supervisory 
Control/Data Acquisition systems provide on-line data and records of the failure and maintenance 
histories. Certain failures will be logged automatically. Most equipment failures and the associated 
repair data will be recorded by manual input on in-place or portable workstations.  

Maintenance workstations are provided for all repair activities associated with primary equipment 
and facilities. The Administration Building central computing facility will acquire maintenance data 
from the site Supervisory Control/Data Acquisition, Facility Monitor and Control System, and the 
local workstations.  

The major maintenance facilities include the CMF, TMB, Motor Pool and Facility Service Station, 

and Central Shops.  

Warehousing 

The Warehouse System maintains the inventory and records for general-purpose site equipment and 
materials. The system consists of warehouse space, material handling and packaging equipment, and 
inventory systems. The materials are stored at the Central Warehouse. The Administration Building 
automated data processing maintains the central records for all site inventories. Inventory records 
are also maintained at the Central Warehouse, WHB, and CMF for special equipment associated 
with maintaining the cask fleet and material handling equipment. The Administration Building staff 
maintains the central inventory and maintenance records, and manages the purchasing activities.
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Secondary Waste Management

The Secondary Waste Management System handles all on-site generated wastes, maintains waste 
generation records, issues empty containers, coordinates waste minimization and recycling activities, 
and provides compliance reports. Site generated wastes include LLW, mixed waste, HW, and 
sanitary wastes. Section 7.2.4 on the WTB provides descriptions on waste handling systems.  
Administrative waste management functions are conducted in the Administration Building and 
records are maintained on the WTB automated data processing.
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7.3 SOUTH PORTAL DEVELOPMENT OPERATIONS

The South Portal Development Operations Area covers 320 in x 225 in, approximately 12 acres, and 
is located adjacent to the South Portal. The area includes eight. structures and various support areas.  
Facilities are provided to support subsurface development, and for operation of the development 
side ventilation intake fans (CDA Document, CRWMS M&O 1995a, Key 010, and DCSS 005).  
The South Portal Operations Area will function independently of the emplacement side support area 
at the North Portal, and will include facilities for personnel support, equipment maintenance, 
warehousing, material staging, security, and transportation of materials to the subsurface 
development area. From this operations area, excavated muck from repository development will be 
transported by overland conveyor to the muck pile.  

On completion of repository development, the South Portal Operations Area will be modified to 
support the caretaker operations and for possible waste package retrieval should this occur.  

7.3.1 Previous Work 

Previous work relating to the South Portal Operations Area is discussed in Section 7.1.  

7.3.2 Design Inputs 

Design inputs for the South Portal Operations Area are contained in Section 7.1.  

7.3.3 Site Description 

The layout of the South Portal facility is shown in Figure 7.3-1. Figure 7.3-2 depicts a proposed 
route for the overland conveyor from the South Portal, and three potential areas for storage of 
excavated muck. Individual structures and components are described below.  

A. Covered Laydown & Storage Area (warehouse) - is a steel structure (100 m x 40 m) 
with concrete floor. The two rail tracks (1.44 m gauge) are embedded in a concrete 
floor to facilitate loading and unloading of rubber tired equipment. Items to be stored 
in this area include rails, pipes, rockbolts, steelsets, welded wire fabric, ventilation duct, 
fans, conveyor parts and belt, electric cables, disc cutters and spare parts for the tunnel 
boring machine, roadheader parts,. and steel inverts. The building will have large doors 
to facilitate access for portable cranes. The warehouse will have a fire water line with 
an automatic sprinkler system, warehouse office, heating and cooling systems, and 
electrical power.  

B. Locomotive and Railcar Repair Shop including Battery Charger Station - is a steel 
structure with similar construction to that designed for the North Portal. The battery 
charger area, however, will be larger to accommodate 10 to 14 battery charging bays.
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C. Tranrsformer Yard - is an open fenced area, 20 m x 20 m, where the 69 kV utility line 
extended from the North Portal to the South Portal terminates. A transformer will 
reduce the utility line voltage from 69 kV to 12.47 kV. Two 12.47 kV lines will supply 
power to the South Portal operations. One line, routed through the South Ramp, will 
supply the subsurface development operations, and the other the development side 
exhaust shaft surface facilities.  

D. Switchgear & Standby Diesel Generator Building - is a steel frame building, 20 m x 10 
m, with a concrete floor. The building will be located next to the transformer yard, and 
will house-a standby diesel generator. In the case grid electric power is cut off, the 
standby generator will power the intake fan (1250 HP) at the South Portal entrance, the 
emergency hoist at the development exhaust shaft (400 HP), and secondary face 
ventilation for the subsurface development headings.  

E. Air Compressor Building -is a steel frame building, 20 m x 5 n.4 with a concrete floor.  
The air compressor building will be located adjacent to the switchgear and generator 

building, and will house three electrocompressors, each of 43 m3/min capacity and one 
diesel standby unit. The building will be equipped with a fire line with automatic 
sprinklers and a ventilation system.  

F. Intake Ventilation Fans and Duct - two ventilationfans, each with 94.4 to 236.0 m3/sec 
capacity and 1250 HP electric motors (note: one unit is on standby status), will be 
installed for intake air at the South Portal entrance. To operate these main fans, a 
transformer station, 12.47 kV/4.16 kV, and a switchgear unit will be required. All 
instrumentation monitoring data will be transmitted directly to the dispatch office. Fire 
protection equipment will also be included.  

G. Portal Airlock - an airlock structure will be required for effective operation of the 
intake air fans which are located at the portal where the muck conveyor and the rail 
haulage equipment travel between surface and underground. The airlock structure will 
be approximately 10 m x 10 m and will have double doors on both sides for pedestriad 
traffic, and a 20 m x 7 m airlock with double doors for rail traffic. These airlocks should 
be solid, tightly sealed, and easy to maintain. See Figure 8.7.9-2 for the South Ramp 
portal arrangement.  

H. Change House for the Development Crews - is a steel frame building, 30 m x 25 m, 
with concrete floor, located adjacent to the portal site offices. The change house will 
have hot water boilers, cold water lines, showers, lockers for street clothes, and facilities 
to dry damp work clothes. Separate facilities will be provided for men and women.  
Facilities will be included for checking any radiation contamination of work clothes.  
Waste water from these facilities will be treated before pumping to the evaporation 
pond.  

I Portal Site Offices - is a concrete block building, 30 m x 25 m, with a concrete and 
linoleum floor. This building will house the technical and subsurface development 
supervisory personnel. In the same building, a dispatch room will track, on each shift,
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the development activity, materials traffic, and will maintain permanent contact with 
W the underground safety inspector in the event of an emergency.  

J. Surface Space for an Optional Tuff Crushing and Screening Plant for Emplacement 
Drrft or Inverts Backfjlling - this will require an area of 40 m x 40 m, for the crushing 
and screening plant and where trucks can dump excavated muck from underground 
development. The tuff will be crushed, sorted, and transported to the subsurface 
operations in special railcars. If emplacement drifts will be backfilled, crushed material 
can be transported underground by conveyor. The area will be provided with water and 
480 V electrical power utilities. The waste water will be collected in a sump before 
pumping to the evaporation pond.  

K. Aggregate Storage with Optional Feed Conveyor - will cover an area of 40 m x 20 in, 
which is enough space for three segregated stockpiles that will be separated by 
partitions.  

L. Concrete Batch Plant - will occupy an area 30 m x 30 m, and will include concrete 
mixers, cement silos, and space for fabricating and curing the tunnel inverts. The area 
will have a rail track and facilities for loading railcars, a concrete lab, water supply, and 
480 V electric power supply.  

M. Concrete Car Cleanout Shed - this facility will occupy a pad 12 m x 5 m, and will be 
provided with a spur rail track and high pressure water to wash the concrete cars that 
travel between the batch plant and tunnel invert fabrication plant. The waste water will 
be collected in a sump and treated before discharge to the evaporation pond.  

N. Diesel Fuel Storage Tank with Containment Sump - the area occupied by this tank will 
be approximately 20 m x 15 m, with a dirt dike capable of containing the diesel fuel if 
the storage tank ruptures. Diesel fuel will be required for the diesel-powered generator, 
standby air compressor, and surface rubber tired equipment. There will be a 5 m x 5 mn 
fuel pump house with concrete floor that will be equipped with an automatic fire 
extinguishing system.  

0. Water Chiller Building - this facility (if required by the retrieval ventilation system) 
will occupy a 15 m x 10 m area, and will have a pump station, water tanks, and 
refrigeration equipment. Chilled water will be circulated through coils at the main 
intake fan to cool the air before it is sent underground. The chilled water will be 
contained in a closed circuit system.  

P. Water Storage Tanks - to satisfy the Standard Review Plan presented in NUREG-0800, 
the fire water supply will be sized for both the surface and subsurface facilities.  
Accordingly, two 1,135,500 liter tanks will be installed near the South Portal at an 
elevation of 1180 m. This gravity water feed system will satisfy the fire protection needs 
of the surface buildings and facilities. By means of a parallel line, the water storage 
tanks will fill a smaller tank (227,100 to 378,500 liter capacity) located on the pad. This
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tank, in tandem with a water pump housed in a 5 m x 5 m building, will feed the 152 
mm diameter subsurface water line.  

Q. Discharge Water Evaporation Pond - the evaporation pond area will be approximately 
75 m x 30 m in area, and will include a 5 m x 5 m pump house. All residual water 
accumulated from the surface facilities or underground development will be stored in 

the evaporation pond. This pond will be lined with heavy plastic sheets to prevent 
ground contamination. Sludge residue will be removed for permanent storage or 
disposal.  

R. Security Station - there will be two security stations at the South Portal area, at the main 
gate where traffic is checked in and out, and at the South Portal entrance, to check 
access to the subsurface. The security buildings will be 5 m x 5 m concrete bricks 
structures with concrete floors and heat and air conditioning systems. Security 
personnel will be able to monitor activities throughout the site, and will be familiar with 
emergency procedures.  

S. Truck Unloading Area - this area will be located adjacent to the covered laydown and 
storage area for trucks to unload materials and supplies, including equipment parts and 
construction materials. Portable cranes, forklifts, and rubber tired transporters will 
transport materials to the warehouse and storage areas.  

T. Surface Rail Parking Area for Locomotives, Personnel, and Materials Railcars - two 
rail tracks will be constructed in the South Portal and the subsurface service main.  
Outside the portal entrance, the main rail tracks will split on different spurs to access 
the various buildings and facilities such as the covered laydown and storage area, the 
maintenance and battery charging shops, the concrete car cleanout area, and the batch 
plant. Spurs will be provided for the standby locomotives, and personnel and material 
cars. A minimum 30 m curve radius will be needed for the tracks.
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7.4 EMPLACEMENT SHAFT SURFACE OPERATIONS

On the emplacement side, a single 6.1 m diameter concrete lined shaft will function as the only 
exhaust airway to the surface while the North Ramp will provide the intake air (see Figure 7.1.1-1).  
The shaft will be excavated to the depth of the lower emplacement block and located on the side of 
a ridge between the Drill Hole and Teacup Washes. Subsurface operations will be divided into two 
distinct functions: waste emplacement and subsurface development. Each functional area requires 
separate and complete ventilation systems so that air from the emplacement side cannot enter the 
development side. Refer to Subsurface Layout, Section 8.3, for a description of the shaft; and to 
Subsurface Ventilation, Section 8.7, for a more complete description of the ventilation system. The 
shaft will be under negative pressure, using exhaust fans on the surface to draw air through the 
subsurface emplacement area and accesses. Air flowing to the surface is directed through a sub
collar structure leading to HEPA filter units and main exhaust fans. The sub-collar structure makes 
a smooth transition from the vertical shaft to horizontal ducting which emerges on the surface and 
interfaces with the filter unit structure. The main exhaust fans are in line with the filter units, and 
will exhaust air in an upward direction to avoid interference and/or damage to personnel, equipment, 
and the environment.  

74.1 Previous Work 

Previous work relating to this section is discussed in Section 7.1 

7.4.2 Design Inputs 

Design inputs for this section are contained in Section 7.1 

7.4.3 Surface Facilities 

The emplacement shaft surface site will occupy an area approximately 90 m x 60 m, and will have 
fencing, security lights, warning devices, and monitored entry at a guard station. Sufficient yard 
space will be provided for operation of rubber tired equipment and a minimal storage area for 
maintenance supplies. Normally, the site will be unmanned; personnel and materials will be 
dispatched, as needed, from the North Portal operations area for inspections and maintenance.  

A building will house the electric-powered inspection hoist and the shaft monitoring systems, and 
cover the shaft collar. A small four- to five-man conveyance running on a single guide attached to 
the shaft wall will be provided for inspections and emergency egress. Doors over the collar will 
prevent leakage and recirculation of the exhaust air. There will be two ventilation fans with steel 
duct work connecting to the shaft elbow and to the HEPA filters. Each fan will be fitted with an 
evase to diffuse exhaust air as it leaves the fan. The HEPA filter unit and fans do not require 
buildings for protection from the elements. See Figure 7.4-1 for a schematic of the emplacement 
side exhaust shaft fans, HEPA filters, and headframe structure.
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Hot air and the potential for airborne radioactive particles and gasses in the emplacement exhaust 
shaft make it an undesirable travelway. For this reason entry into this shaft will be limited to 
inspection and maintenance, and, in extreme cases only, for personnel evacuation if no other means 
is available. Inspections can be carried out by remote controlled equipment, such as a video camera, 
placed in the shaft conveyance. The concrete lining will require very little maintenance over the life 
of the repository, but if maintenance is required it would necessitate personnel entering the shaft.  
For human entry, the exhaust air temperature will be lowered by closing off or diluting hot air from 
the emplacement drifts and bypassing fresh air from the North Ramp directly into the exhaust shaft.  

The emplacement exhaust shaft surface area will include the following facilities: 

A. Main Exhaust Fans - Two 3.4 m diameter axial fans each with a capacity of 94.4 to 283.2 
m3/sec, and driven by a 1250 horsepower electric motor. One fan will be in continual 
operation and the other on standby. The fans are installed in 3.4 m diameter ducts which 
transition to 6.1 m duct connecting the shaft to the HEPA filter structure. Fan discharge 
is through an upcast stack, approximately 7.62 m in diameter and 12.2 m in height.  

B. HEPA Air Filter Structure - The structure contains two sets of HEPA filter units, only one 
of which will be brought on-line if radiation exceeds a predetermined limit in the airstream.  
The filters will be by-passed in the normal operating mode, while an off-normal mode will 
redirect the airstream through the filters.  

C. Transformer Station and Switchgear - This unit will be of 12.47/4.16/480 V capacity and 
N fed from the North Portal area. The transformer will be located in an open, controlled 

fenced area.  

D. Monitoring Instrunentation - Instrumentation will be provided for automatic monitoring 
of airstream conditions for radiation, air temperature, and particulate/gas content. Other 
instruments will monitor fan performance, bearing temperature, vibration, motor voltage, 
current drawn (amperage), and lubrication oil temperature. All instruments will be housed 
in a building within the shaft compound fenced area.  

Future design activities will include specific shaft siting studies to investigate the geologic 
conditions, as well as the radiation safety and isolation aspects of a candidate site. These studies will 
also examine the need for back up power and means for providing it if required. Future work will 
also examine various shaft sizes and power costs to optimize the diameter.
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7.5 DEVELOPMENT SHAFT SURFACE OPERATIONS

For repository development, a single 6.1 m diameter concrete-lined shaft will function as the 
development exhaust air shaft, and the South Ramp will provide the fresh air intake. The shaft will 
also serve as an emergency escapeway if needed for this purpose. Refer to Section 8.7 for the 
subsurface ventilation description. The shaft will be excavated to the depth of the lower block 
horizon.  

The development shaft surface operations site will require a small half-acre site, which will include 
one main structure, and will be located as shown on the repository surface site map, see Figure 
7.1.1-1. The surface area includes a fenced compound of approximately 60 m x 40 m, with sufficient 
yard space for operation of mobile equipment and with minimal storage for maintenance supplies.  
A guard station will control access to the shaft area. Refer to Figure 7:5-1 for a site plan and Figure 
7.5-2 for shaft collar, head frame, and air duct.  

During the repository development and emplacement phases, ventilation fans at the shaft collar are 
not required because the fans at the South Portal will provide the airflow. Exhaust air from the 
development operations will exhaust directly to the atmosphere. There will be no provisions made 
for high efficiency particulate air filters because the ventilation system design precludes radioactive 
particulates entering the ventilation air in the development operations.  

Hoisting in this shaft will be limited to inspection and maintenance, and only in extreme cases for 
emergency personnel evacuation if no other means are available. In the event of an underground fire, 
emergency egress via an exhaust air shaft should be avoided because of the danger from smoke 
inhalation. Maintenance work is unlikely in both the emplacement and development shaft, but if 
maintenance is needed the necessary equipment (including a multi-stage sinking deck, winches, and 
a larger hoisting system) would be provided by a contractor.  

7.5.1 Previous Work 

Previous work relating to the shaft area is discussed in Section 7.1.  

7.5.2 Design Inputs 

Design inputs for this section are discussed in Section 7. 1.  

7.5.3 Site Description 

The development shaft surface area will include the following facilities: 

A. A head frame and electric-powered emergency hoist capable of carrying four to five 
workers per trip. This equipment will be housed in a corrugated steel head frame building 
12 m x 12 m x 17 m. This building will contain the shaft conveyance and the monitoring 
equipment for the shaft.
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B. The shaft collar will be concrete lined and 6.1 m internal diameter, below the collar a 
ventilation elbow, also 6.0 m in diameter, will be constructed at 450 to the shaft axis to 
create a streamlined pathway for the exhaust air. The ventilation elbow will facilitate entry 
into the shaft by eliminating duct work at the collar. The shaft collar will be covered with 
doors to eliminate air leakage. The doors will be opened when the shaft cage is in use for 
inspections and in an emergency situation such as hoisting personnel from the 
underground.  

C. Monitoring Instrumentation - Instrumentation will be provided for monitoring airstream 
conditions such as airflow volume and dust particulate.  

D. A small building at the site will house the electrical equipment, and will include a high
voltage disconnect switch to shut off incoming power to the site, a transformer to reduce 
redundant subsurface power feed from the incoming surface voltage to a desired 
underground feed voltage, a small transformer to provide power for site and building 
lighting, and switchgear for site and building lighting.  

/
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