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10 CFR 60 Regulatory Requirements 

Considered in Sealing Program 


60.112 	 Design a total system including seals to 
assure release of radioactive material is 
below EPA standard, which provides limits 
over a 10,000 year period 

60.113 (a) (1) Design of Engineered Barrier System to 
contain waste and limit future releases 

60.134 	 Design of seals for shafts and boreholes 
- General design criterion 
- Selection of materials and placement 

methods 
-	 Preferential pathways for radionuclide 

migration 
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Sealing Program Perspective 


• 	Work covers 8 - 10 year period of development, 
research and design 

• 	 Much of foundation work has been completed 

• 	 Remaining effort requires site characterization 
data, in situ, and laboratory tests 
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Candidate Features for Sealing 

• Exploratory boreholes 

• Shafts and ramps 

• D r i f t s  

• fractures, joints, and FaultS~,onesshear 

• Other water -produc ing zones 
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Design and Performance Related Issues 

Used Directly in Performance Allocation 


PRECL OSURE 	 POS TCL OSUFIE 

P E R F O R M A N C E  	 P E R F O R M A N C E  
A S S E S S M E N T  D E S I G N  	 D E S I G N  

A S S E S S M E N T  

I ISSUE 4.3 - WASTE PACKAGE 1 	 ISSUE 1.4 -
PRODUCTION TECHNOLOGIES WASTE

(8.3.4.4J PACKAGE 
CONTAINMENT

ISSUES t 18.3.5.91 
RADIOLOGICAL ISSUE 2.6 - WASTE PACKAGE ~ iSSUE i,iO - "~ 

EXPOSURES- CHARACTERISTICS IPRECLOSUREJ ~ WASTE PACKAGE • ISSUE 1.5 -


NORMAL 18.3.4.31 ~1  CHARACTERISTICS ENGINEERED 

IPOSTCLOSUREI - I  BARRIERCONDITIONS 	 L le.3.4.21 SYSTEM 

18.3.5.31:  RELEASE 
2 . 2 - WORKER l RATES 
RADIOLOGICAL I ISSUE 2.7 - ] _ 18.3 .5 . [01  )

SAFETY-NORMAL ~ REPOSITORY DESIGN / 
CONDITIONS ] I CRITERIA FOR / 

1B.3.5.4) ~--~P1 RADIOLOGICAL SAFETY ] 
2.3 - I I 1s.3.2.31 	 ]

PRECLOSURE I ~ }

ACCIDENTAL I ~' " '  • , l 


RELEASES / ~ I 


ISSUES 
/ ISSUE 4 .4  - E l . l l  - I , l  - TOTAL 

ISSUE 2.4 - ~ P R E C L O S U R E  DESIGN ~ C O N F I G U R A T I O N ~  SYSTEM PERFORMANCE 
WASTE I ~ AND T E C H N I C A L  ~ [ OF UNDERGROUND ] 18.3.5.I31: 

RETRIEVABILITY t ~ \  '.:'~" ̂  c'w,'~. I T V  ~ FACILITIES j ~" 1.2 - INDIVIDUAL 
18 3 5 21 " ~ ' ~ ' ~ " ~ " - ' ' "  8 3 2 PROTECTION 

lB.3.5.14l: 

!.3 - GROUND-WATER 


PROTECTION 

IO.Z.5.tSl: 


i .6 	- GROUND-WATER 
TRAVEL TIME '" / [ '  	 IB.3.5.t21: 

ISSUE 4 2 - E 1.8 - NRC SITING 
NON-RADIOL'OGICAL CHARACTERISTICS [ CRITERIA 18.3,5.17J 

HEALTH AND / t 1B.3.3.2, ) -
/ SAFETY / 
L 1e.3.2.4l ) 
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Seal Characteristics 

I D E N T I F Y  P O S T C L O S U R E  EVALUATE EXISTING 

R E G U L A T O R Y  R E Q U I R E M E N T S  DESIGN. ANALYSES, 
FOR S E A L I N G  & SITE DATA 

A 

_I_ 


IDENTIFY SEALING ]

COMPONENTS. 


IDENTIFY FUNCTIONAL REQUIREMENTS 

t 

SHAFT UNDERGROUND 
RAMP FACILITY 

SEALING SEALING SEALING 
FUNCTIONS FUNCTIONS FUNCTIONS 

_ _ - a  

IDENTIFY SITE 
I G TESTG DATATEST DATA1 1  I NEEDED ISITE 

SET DESIGN & I I IDENTIFY I DATA REQUEST TO 
IDENTIFY PERFORMANCE PARAMETERS, I I CHARACTERIZATION 

PERFORMANCE GOALS SET GOALS ~ .  PROGRAM)
MEASURES INDICATIONS ¢ INDICATIONS 

OF CONFIDENCE OF CONFIDENCE 
] E ] O_EyEL_OP_S_T'~f

PLANS, OBTAIN 
DATA. PLACE
DATA IN RIB 

i 
I 

PERFORMANCE DEVELOP ] IDENTIFY INPUT 1GOALS DESIGN ITEHS NEEDED FROMSET BY ISSUE Lt  CRITERIA DESIGN PACKAGE& CONSTRAINTS G 

I
REALLOCATE l 


. . . .  ~ | TRANSM T DESIGN /

~-J ~;~i" L_ REQ_UI~.EMENTS/ .  I 
F1 D~SIGN r ,b%="~'=T% ' ; %  r
I ' Issue l . .  / 

CONDUCT& FIELDLABORATORYI 
INVESTIGATIONSI.~ .". . . . . . . . . . . . . . . . . . . . . . . . . . .  ° ° ° : 
I i" • . . . .  • I J OBTAINz INTEGRATE SEAL : I 

, ~ DES GN & upoAT~ : , Pa'~'~'-~E 1::: [ _ i REFERENCE ~ ,J DESIGN SUBSET 
o y - : POSTCLOSURE : 1 FROH ISSUE ! L !  _I CONDUCT DESIGN

/ % .  i REPOSITORY DESIGN ! 1 ~ SITE DATA FI=IOM - & PERFORNANCE
I ANALYSES 

: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 


y / CAN \ h II' /  PERFORMANCE ~ N
J ALLOCATION OR " ~ . - . . 1 1  NOT FEASIBLE II 
" ~  DESIGN BE / 71 TO PROCEED IIii II + 

N ~ Y  J-ICDMPLIANC~
I 

T u e s d a y  
a . m .  

T u e s d a y  
p . m .  

W e d n e s d a y  
a . m .  
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Anticipated Sequencing of Sealing Activities 

Submit 
License Seal 

Application Installation 

License 
Preliminary Initial Appllcstlon Design Goals License ~ 

Performance Performance Design Licensing for License Amendment .....
Analysis Goals Goals Analysis Amendment Analysis 

Performance I
Assessment Seal System and Component Performance Analysis 


Repository

Concepts SCP-CDR ACDR LADR FPCD 

Repository and Seal Design ] 
Seal Dealgn for SealO.,,gn { i [I i 

Performance Testing FPCD 

• NSeal Design and Verification 

/ / / / ,~,  

Repository IConstructionl 
N 
1 1 1 1 1Construction 
f i l l /
/ / / / /and Operation 

I Operati°n I 
/ / / f /  

Caretaker I . . . . .  

I Closure 
Determination of 

Sealing
Environment ~/////, 

i ......

Testing J / 1 / / / /  

I II j . . . . . .  

V V 

Laboratory Evaluation Seal Component and ;~////~
of Materials Placement Method 

Evaluation 

SCP-CDR- Slte Characterization Plan - Conceptual Design Report 
ACDR- Advanced Conceptual Deslgn Report 

LADR- Llcense Application Design Report 

FPCD- Final Procurement and Construction Design 
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Major Activities of Sealing Program 

• 	 Requirements and performance analyses 
-	 Performance goals and design requirements 
-	 Performance evaluation at each stage in the design 

process 

• 	 Design 
- Sealing concepts, definition 
-	 Conceptual designs for sealing components 
-	 License application design 

• 	 Testing 
- Materials evaluation 
- Seal environment determination 
-	 Performance evaluation 

• 	 Closure operations 
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Sealing Organization Chart 


Department 
of Energy 

Sandia National 
Laboratories 


Technical Integration, 

Implementation and 


Program Development 


I I 
IT Corporation J.RT, Agapito & Assoc. Inc. 

Supporting Organization Supporting Organization 
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Structure of Presentation 


• Seal ing Concepts  
• Design Ph i losophy  
• Histor ical  Work 

Current  and Planned Work 
• Geochemica l  
• Strategies 

- E x p l o r a t o r y  B o r e h o l e s  
- Back f i l l  a n d  Sea l i ng  

• Field Test ing 
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