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FOREWORD 

The re fe rence design f o r  t h e  underground f a c i l i t i e s  a t  t h e  Waste 

I s o l a t i o n  P i l o t  P lan t  was developed us ing  t h e  b e s t  c r i t e r i a  a v a i l a b l e  

a t  i n i t i a t i o n  o f  t h e  d e t a i l e d  des ign  e f f o r t .  These des ign c r i t e r i a  a r e  

conta ined i n  t h e  U.S. Department o f  Energy document t i t l e d  Desiqn 

C r i t e r i a ,  Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) ,  Revised M iss ion  

Concept-IIA (RHC-IIAL. Rev. 4, dated February 1984. The v a l i d a t i o n  

process descr ibed i n  t h e  Design V a l i d a t i o n  F i n a l  Report has r e s u l t e d  i n  

v a l i d a t i o n  o f  t h e  re fe rence des ign  o f  t h e  underground openings based on 

these c r i t e r i a .  Future changes may necess i ta te  m o d i f i c a t i o n  o f  t h e  

Design C r i t e r i a  document and/or t h e  re fe rence design. V a l i d a t i o n  o f  

t h e  re fe rence design as presented i n  t h i s  r e p o r t  pe rm i t s  t h e  

cons ide ra t i on  o f  f u t u r e  des ign  o r  design' c r i t e r i a  m o d i f i c a t i o n s  

necess i ta ted  by these changes o r  by exper ience gained a t  t h e  W I P P .  Any 

f u t u r e  m o d i f i c a t i o n s  t o  t h e  des ign  c r i t e r i a  and/or t h e  re fe rence des ign  

1 w i l l  be governed by a DOE Standard Operat ion Procedure (SOP) cove r ing  

underground design changes. Th is  procedure w i l l  e x p l a i n  t h e  process t o  

be f o l l o w e d  i n  descr ib ing ,  e v a l u a t i n g  and approving t h e  change. 
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WASTE ISOLATION PILOT PLANT 
DESIGN VALIDATION 
EXECUTIVE SUMNARY 

i : ;  I! 
'\..~. ...., 

INTRODUCTION 

The Waste Isolation Pilot Plant (WIPP) is being developed by the U.S. 

Department of Energy (DOE) as a research and development facility to 
demonstrate the safe disposal of radioactive waste from U.S. defense 
programs. The facility is located in southeastern New Mexico. about 25 
miles east of the city of Carlsbad. Underground development is at a 
depth of  about 2,150 feet i n  thick deposits of bedded salt. The 
facility operation will include in situ experiments addressing 
technical issues for defense waste programs and storage of defense 
related contact-handled (CH) and remote-handled (RH) transuranic (TRU) 
waste. 

- 
In 1979. the DOE established a Site and Preliminary Design Validation 
(SPOV) Program to provide additional confidence in the siting and 
design of the WIPP facility. On July 1. 1981, the DOE entered into an 
agreement with the State of New Mexico whereby the DOE would perform 
certain work t o  validate th. reference design of the WIPP underground 
openings. The results of the site validation portion of the program 
are presented in the report titled Results of Site Validation 
ExDeriments, Volumes I and 11. TME document 3177, dated March 1983. 
The results of the preliminary design validation portion of the program 
are presented in the report titled Waste Isolation Pilot Plant 
Preliminarv Desiqn Validation Report, dated March 30, 1983. 

Design validation of the WIPP is defined as the process by which the 
reference design of the underground openings is confirmed by 
determining the compatibility of the design criteria, design bases and 
reference design configurations using site specific information. The 
design validation process consists of an assessment of the condition 
and behavior of shafts, drifts and a full-sized, four-room test panel 
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excavated d u r i n g  t h e  SPDV Program and f u l l  WIPP cons t ruc t i on .  Based on 

t h i s  assessment o f  these excavat ions.  and on p r e d i c t i o n s  o f  t h e i r  

f u t u r e  behavior.  any m o d i f i c a t i o n s  t o  t h e  des ign  c r i t e r i a ,  des ign bases 

o r  des ign  con f igu ra t i ons  requ i red  t o  ach ieve  a v a l i d a t e d  re fe rence 

des tgn  w i l l  be developed. I n  a d d i t i o n .  t h e  v a l i d a t e d  re fe rence des ign  

may be mod i f i ed  i n  the  f u t u r e  as s t i l l  more da ta  and exper ience a r e  

gained d u r i n g  a 5-year demonstrat ion p e r i o d  ( p e r i o d  d u r i n g  which a l l  
waste must be r e t r i e v a b l e )  and permanent s to rage operat ions.  

1 

The W I P P  P re l im ina rv  Desiqn V a l i d a t i o n  ReDort was an i n t e r i m  r e p o r t  

prepared as p a r t  o f  t h e  o v e r a l l  v a l i d a t i o n  o f  t h e  W I P P  underground 

opening re fe rence design. The W I P P  Desiqn V a l i d a t i o n  F i n a l  ReDort 

con ta ins  a d d i t i o n a l  i n fo rma t ion  gathered a f t e r  complet ion o f  t h e  SPDV 
Program. Th is  i n fo rma t ion  has been analyzed and evaluated t o  complete 

t h e  des ign v a l i d a t i o n  process f o r  t h e  WIPP. 

Four types o f  i n fo rma t ion  were gathered f o r  t h e  W I P P  Desiqn V a l i d a t i o n  

F i n a l  ReDort: 

/&-. , ,>  

1 p. , . $\ 

' (1) observat ions o f  t h e  behav io r  o f  t h e  underground openings; 

( 2 )  d e s c r i p t i o n s  o f  t h e  geo log ic  c o n d i t i o n s  encountered d u r i n g  lC. '. ,j 
\.-. 

underground cons t ruc t i on ;  

(3 )  d e s c r i p t i o n s  o f  core  samples f rom ins t rumen ta t i on  and o t h e r  

,ho les  i n  t h e  roo f  and f l o o r  o f  t h e  underground openings; and 

( 4 )  da ta  f rom i n s t a l l e d  geomechanical ins t rumenta t ion .  

The des ign v a l i d a t i o n  process prov ides  f o r  t h e  c o l l e c t i o n ,  a n a l y s i s  and 

e v a l u a t i o n  o f  i n  s i t u  data.  Th is  process i s  designed t o  pe rm i t  

de te rm ina t ion  o f  t h e  need t o  mod i fy  elements o f  t h e  underground opening 

re fe rence  des ign so t h a t  c o n s t r u c t i o n  and opera t i on  o f  t h e  f u l l  
f a c i l i t y  can proceed i n  a t ime ly ,  safe,  env i ronmenta l l y  acceptable and 
c o s t  e f f e c t i v e  manner. Observat ion and ins t rumen ta t i on  da ta  have been 
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' 

collected and evaluated for each of the underground design elements. 
Tables I through V I  at the end of this sumnary present the evaluation 
results for the design criteria, design bases and design configurations 
of the shafts and horizontal openings. 

,.-~'.. i,,:. 3,': .#, "\i 
BACKGROUND OF UNDERGROUND DESIGN \, .. ,j 

x\./-, 

Geologic characterization of the site began with a literature review 
and continued with the collection of field data. Special emphasis was 
placed on correlating data obtained from seismic reflection and 
resistivity surveys and borehole drilling. Design information 
regarding site'stratigraphy from the ground surface to about 250 feet 
below the underground facility level was developed from geologic data 
obtained from drill holes ERDA-9. WIPP-12 and DOE-I, and from the SPDV 
exploratory and ventilation shafts. 

The engineering designs for the WIPP surface and underground facilities 
began with the conceptual design, initiated i n  1975 and completed i n  
1977. The conceptual design provided the basis for the development of 
the preliminary design of both the surface and underground facilities, 
which was completed in January 1980. The preliminary design 
incorporated the conventional room and pillar method for underground 
development. 

- 

Design of the WIPP provided for the access and storage openings to 
remain stable and provide minimum clearance for equipment during waste 
emplacement and the 5-year demonstration period. even though these 
openings will eventually close due to salt creep. Modeling techniques 
were used to estimate the geomechanical behavior and structural 
stability of the openings. The preliminary design included numerical 
modeling of the selected underground opening configurations. These 
models were used to predict opening closures and augmented other 
conventional mining industry methods of stability evaluation. 
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