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Repository Operations Areas
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Receipt

Representative Waste Form Data
Received Transferred Emplaced

| | | |

Rail Truck SNF PWR BWR DOE DHLW SNF DHLW
Cask Cask Canister Assy Assy SNF Canister DC DC 5

AssemblyAssembly
Loaded
Weight (tons) 106 25 3N 0.9 0.4 20 11 53 39
Peak Units
per Year 420 140 460 4900 8,300 103 800 370 160
BWR Boiling Water Reactor DHLW Defense High-Level Waste
DC Disposal Container PWR Pressurized Water Reactor

DC 5 5 Pack DOE Center SNF Spent Nuclear Fuel
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Base Repository Operations

OPERATION PHASE

SITE - —_—
CHARACTERIZATION o
PHASE & : )
CONSTRUCTION - !

PHASE

Waste CARETAKER CLOSURE PHASE

&
Emplased ; POSTCLOSURE PHASE
Retrieval (if reqUired) MGDSPHAZ.CDR 125/6-3-97
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Typical Ventilation Balance
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| 5.gm .
(typ.)

. o .
Partial Repository Section

Waste Package
on Pedestal (typ.)

Invert

Emplacement Drift

28 m (typ.)
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Design Options for Waste Isolation

Drift Liner
* Normal Concrete

Air Gap
¢ * (Capillary Barrier)

Waste Package
Corrosion Allowance Material
Corrosion Resistant Material
Galvanic Protection

Large
% In-drift Emplacement

|

Robust WP
Limit Mobilizati

> o0

Radionuclide Concentration Reduction

(Reference Case)

A Layout of Emplacement Drift

Sloped A Invert

¢ -« Pedestal

N

061997 1200 pm
Passox:  AAL/DATA/MAC/EOORFaGED
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® Engineered Barr?er System (EBS)

e What must the EBS do?

— Work in concert with the natural barriers so the
repository meets performance requirements

— Be configured to provide “Defense-in-Depth”

— Be explainable and defendable by analysis and test for
NRC licensing
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¢ Engineered Bar”er System (EBS) ®

(Continued)

e What is the strategy for developing the EBS?

— Develop a set of operating and bounding conditions
which are expected over the life of the Repository (e.qg.,
water quantities and flow conditions in the mountain)

— lIdentify, and characterize, a family of EBS design
features that could be employed in the repository

— Use Performance Assessment (PA) sensitivity studies to
perform evaluations of the overall performance of the
repository (using combinations of the EBS features)
against the performance requirements
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® Engineered Barﬁer System (EBS) ¢

(Continued)

 Evaluate percolation flux -- current considerations
— Percolation flux (1 -15 mm/yr; 6 £ mm/yr average)

— Climate changes (30 mm/yr)

— Variability in percolation flux distribution; focused flows
— Episodic behavior
 Evaluate seepage into emplacement drifts

 Develop EBS features and evaluate performance/cost

— Includes interactions between site, PA, and design, and is
an iterative process
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Design Options for Waste Isolation
(Design Features)

/ \
. o Y Thermal Design
® * Areal Mass Load (High)
Drift Liner ¢ % WP Spacing (Point)
* Normal Concrete SNF Assembly Blending
*

To meet 18 kW limit
To meet criticality limit
WP Sequencing
* 4-Drifts Open

Backfill
* Rock Fall Protection

Air Gap
¢ * (Capillary Barrier)
@® Cladding Credit
Drip Shield
Waste Package 4 *  Supported by WP
Corrosion Allowance Material
Corrosion Resistant Material
Galvanic Protection

In-drift
N Ny, -~ N
# Limit WP Environment
® Robust WP A Zceolites
& Limit Mobilization —~—
062497 am

A Radionuclide Concentration Reduction

1000
Passos  ARL/DATA/MEOVELSCGED
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® EBS Performaﬂce Over Time ¢

Other (non-CRWMS) test and empirical data
Natural analogs

Effective use of test programs

Laboratory Materials Tests

Drift Scale Test (In-Drift; Near Field)

Performance Confirmation program data
— Emplacement Drift Liner

— Waste Package/EBS

— In-Drift Environment

— Near-Field Environment

— Far-Field Environment
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