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Department of Energy 
Washington, DC 20585 

.- 

AUG 1 8 1989 

D r .  Peter 8. Myers 
S t a f f  D i rector  
Board on Radioactive Yaste Management 
National Academy o f  Sciences 
2101 Const i tu t ion Avenue, N.U. 
Washington. D.C. 20418 

Dear D r .  Myers: 

I n  June, a t  my request, you provided me w i th  the series o f  Academy 
reports t o  the Department o f  Energy containing recomnendations on 
the Waste I so la t i on  P i l o t  P lant  (UIPP). You also provided me w i t h  
the s ta tus o f  44 recommendations. I have asked the YIPP s t a f f  t o  
review the documents and prepare responses on each o f  the 
recommendations which was not  marked *complete". Enclosed are the 
responses f o r  each o f  the f i v e  reports.  These responses provide 
informat ion on how the recommendations were accomnodated. Y i t h  
respect t o  recommendations i n  the two most recent Academy repor ts  
(Enclosures 4 and S ) ,  we have c i t e d  spec i f i c  areas i n  the current  
plans f o r  the t e s t  phase where the relevant invest igat ions are 
described. 

It appears t h a t  i n  the past, the  Department o f  Energy addressed 
many o f  the  recomnendations through informal presentations t o  the 
YIPP panel .' I regre t  these were no t  be t te r  confirmed w i th  a more 
consistent documentation process. I would appreciate your 
suggestions as t o  the steps t h a t  could provide more con t i nu i t y  and 
r i g o r  t o  t h i s  process. I n  addi t ion,  could you and the UIPP panel 
review the  enclosures i n  order t o  i d e n t i f y  f o r  me any issues which 
need more a t ten t ion  a t  t h i s  time. I f  more informat ion i s  needed, 
perhaps i t  could be provided a t  your -ext  meeting i n  September. 

A f t e r  we have received comnents from the Environmental Protect ion 
Agency and the Environmental Evaluation Group, we w i l l  be rev i s i ng  
the Test Plan which was reviewed i n  the panel 's Ju l y  19, 1989, 
report .  I w i l l  keep you informed as t o  our plans as they develop. 

f o r  Coordination o f  
WE Waste Management 

5 Enclosures 



ENCLOSURE 1: RESPONSES TO RECOMMENDATIONS CONTAINED IN  DOE/NE/93023-3, - 
NATIONAL RESEARCH COUNCIL (1983) WIPP INTERIM REPORT FOR THE PERIOD JULY 1. 
1978 TO JULY, 1982. 

The fo l l ow ing  two repo r t s  are referenced below: DOE 89-011, d r a f t  
Manaaement p ian  f o r  ~e r fo rmance  Assessment and Ooerat ions Demonstration f o r  
t h e  Waste I s o l a t i o n  P i l o t  P lant ,  A p r i l ,  1989; and SAND89-0178, P re l im ina ry  
Plan f o r  Disoosal-Svstem Charac te r i za t i on  and Lona-Term Performance 
Eva lua t ion  o f  t h e  Waste I s o l a t i o n  P i l o t  P lan t .  Sandia Nat iona l  
Labora tor ies ,  5. G. Bertram-Howery and R. L. Hunter, e d i t o r s ,  A p r i l ,  1989. 

1. Evaluate t h e  p r a c t i c a l  e f f e c t s  o f  resource e x t r a c t i o n  i n  zone f o u r  t o  
assess whether such e x t r a c t i o n  poses s i g n i f i c a n t  t h r e a t  t o  t h e  s a f e t y  

' 
and i n t e g r i t y  o f  t h e  r e p o s i t o r y .  

Response: Dur ing t h e  WIPP S i t e  and P r e l i m i n a r y  Des ign  V a l i d a t i o n  (SPDV) 
e f f o r t ,  i t was determined t h a t  resource  e x t r a c t i o n  from w i t h i n  
Zone.4, especi a1 1  y  removal o f  hydrocarbon resources, would be 
acceptable. Therefore, Zone 4  was removed from cons idera t ion ,  
and t h e  l and  made a v a i l a b l e  f o r  d r i l l i n g  a c t i v i t i e s .  A t  
present,  t h e r e  i s  no DOE c o n t r o l  ou ts ide  t h e  " land-wi thdrawal  
boundary," i .e., ou ts ide  t h e  16-square-mi le area conta ined i n  
Zone 3. - 

2. ~ o c a t e  one o r  bo th  o f  t h e  ,remaining h y d r o l o g i c  t e s t  holes p laned t o  be 
d r i l l e d  i n  1983 i n  l imenants o r  f r a c t u r e  t r a c e s  i f  such fea tu res  are  
revea led  on s a t e l l i t e  images o r  h i g h  a l t i t u d e  area l  photographs. Tes t  
ho les  so l o c a t e d  w i  11 h e l p  determine f r a c t u r e  concentrat ions.  

Response: Since 1983, e i g h t  hyd ro log i c  e x p l o r a t i o n  ho les  have been d r i l l e d  
i n  t h e  s i t e  area (H-11, H-12, H-14, H-15, H-16, H-17, H-18, DOE- 
2).  Hole DOE-2 w a ~ s i t e d  (see i ssue  2, above) t o  address t h e  
issue o f  deep-seated evapor i t e  d i s s o l u t i o n ;  R u s t l e r  hyd ro log i c  
da ta  were secondary. O f  t h e  o t h e r  holes,  f o u r  (H-11, 12, 15, 
and 17) were d r i l l e d  s p e c i f i c a l l y  t o  d e f i n e  a  suspected h i g h  
t r a n s m i s s i v i t y  zone w i t h i n  t h e  Culebra i n  t h e  southeastern 
p o r t i o n  o f  t h e  WIPP s i t e .  I n  add i t i on ,  mu l t i pad  i n t e r f e r e n c e  
t e s t s  have been completed a t  t h e  H-3 and H-11 hydropads t o  
b e t t e r  d e f i n e  t h i s  zone (by agreement w i t h  t h e  S t a t e  o f  New 
Mexico). Completed r e p o r t s  t h a t  deal  s p e c i f i c a l l y  w i t h  t h e  
h y d r o l o g i c  r o l e  o f  f r a c t u r i n g  i n  t h e  Culebra i n c l u d e  Haug e t  
al., 1987, SAND86-7167 and LaVenue e t  al . ,  1988, SAND88-7002. 
Also, rada r  p r o f i l i n g  o f  t h e  su r face  area o f  t h e  s i t e  t o  
d e l i n e a t e  p o s s i b l e  l ineaments was completed i n  September 1987; 
none were i d e n t i f i e d .  

Th i s  t o p i c  was addressed i n  t h e  "Resul ts  o f  H-3 Mu l t i pad  Test"  

. 
b r i e f i n g  t o  t h e  NAS WIPP Panel by Beauheim and Tomasko on 

-... 5/12/86. It has a l s o  been d iscussed i n  t h e  Beauheim 



presentations in October 1983, May 1985, November 1985, and 
December 1986. 

3 .  Obtain in a timely manner operational experience with handling and 
placement of various types of waste packages at WIPP site. 

Response: The NAS c o m e n t  reflected their desire for WIPP to use few and 
less variety of waste package sizes and shapes to benefit 
operational smoothness. NAS proposed gaining operational 
experience with the various sizes and shapes available to select 
a few optimum sizes that would be best for YIPP Waste Handling 
Operations. Since then the project has progressed to the point 
where DOE has designed the TRUPACT I1 shipping container and 
committed to the state of New Mexico for its use to ship waste 
to WIPP. With the TRUPACT I1 shipping container, the vast 
majority of waste will be packaged as ?-packs of drums or in 
standard waste boxes. Only very small quantities of waste would 
be shipped in other than these two standard containers and would 
still be required to fit within the TRUPACT I1 shipping 
container (approximately 6 feet in diameter x 6 feet high). See 
DOE/WIPP 89-011, Chapter 3.0. 

4.  Keep the WIPP R&D program flexible to accomodate changes suggested by 
early WIPP results or other waste disposal technologies by other 
organizations. 

,- Response: The program's response to YIPP results as well as to lessons 
learned from other technologies is reflected in each annual. 
program plan. These changes are addressed in the summary 
reports for site characterization and techno1 ogy development, 
SAND88-0157 and SAND88-0844, respectively. The MAS WIPP Panel 
and staff officer received copies of these reports and were 
briefed on changes as they occurred. The program also benefited 
from the interactions with the comnercial salt repository 
program until its cancellation and from the interactions with 
the West German repository program as part of the FRG/US 
Bilateral Agreement. As reflected in the FOREWORD and the 
INTRODUCTION (p. 1-1) of SAND89-0178, the RLD program nil 1 remain 
flexible. As feedback is obtained from experiments and 
performance assessment, plans will be modified. 

5.  Include special safety precautions in the procedures for hand1 ing 
defense high-level waste in the experimental RLD areas. 

Response: Defense high-level waste experiments have been deleted from the 
YIPP Project effective September, 1988 per direction from DOE 
HQ - 

6. Supplement the tests on waste form, package, overpack, and backfill 
with above-ground laboratory test. 



Response: There has been a continuous laboratory test program addressing 
the salt/bentonite mixture properties of the backfill, brine 
sorption, nuclide sorption and solubilities, gas generation, 
effectiveness of backfill additives, and mechanical behavior of 
waste and backfill for modeling. These tests have guided and 
complimented the in situ tests being done at WIPP. The most 
recent presentation to the NAS WIPP Panel was in February, 1988. 
See DOE/UIPP 89-011, activities S.l.l.l through 5.1.1.5. 
S.1.2.6, and Appendix A. See SAND89-0178, activities 1.1.1 
through 1.1.6, 1.2.7, and App. A. 

7. Remedy existing deficiency in Safety Analysis Report procedures for 
fighting transient underground fires. 

Response: The UIPP Uaste Acceptance Criteria requires that all containers 
for emplacement at WIPP must be noncombustible. Any damaged 
containers will be overpacked before emplacement. This 
criterion is documented in WIPP/WE - 069, Revision 3. "TRU 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant". 
A study was completed in April of 1987 that indicated that the 
probability of a propagating or transient fire in the waste 
stacks was on the order of 3x10-8 per year. This probability is 
so low that this accident scenario can be eliminated from 
consideration in the FSAR as a non-credible event (based on 
DOE/AL Order 5481.1A). This study was presented to the NAS WIPP - 
Panel in 1987. 

8. Drop restrictions on permissible mass of organic materials per unft 
volume of waste from the gas generation criteria if relative humidity 
of the sealed enclosure at the repository is 60 percent or less. 

Response: The NAS WIPP Panel considers issues 11 and 13 to be resolved. 
Therefore, 12 is also resolved because it relates to the case 
where the relativehumidity is less than 60%. while the relative 
humidity is greater than 60X at the WIPP. Presentations were 
made on this subject in an Ad Hoc Brine Room Meeting with 
interested individuals from the the NAS UIPP Panel on 4/15/88 by 
D. Deal and J. Nowak ('Review of Ongoing Brine Inflow 
Studies"), on 12/6/88 by L. Brush ("Radioactive Waste 
Experiments - Laboratory Tests'), and on 6/7/89 by L. Brush 
("Gas Generation"). 

9. Define the waste acceptance criteria for the defense high-level waste 
to be used in the experimental program. 

Response: Defense high-level waste experiments have ben deleted from the 
WIPP Project effective September, 1988 per direction from DOE 
HQ . 

10. Establish explicit mechanism for the transfer of information from 
experiments and information gathered during construction and 
development to final design. 

*.- i % 



- Response: The mechanism used to transfer data from experiments and tests 
is the preparation and issue of formal reports. For example, 
the results of the SPDV program were published in a special 
report, and geologic data gathered since that time is published 
annually in the Geologic Field Data and Analysis Report. This 
data was used in final design and construction of the facility 
and is used to determine if modifications or changes are 
necessary. 

Each formal report is distributed to public libraries located 
throughout the United States. All SNL reports are also sent to 
pub1 ic 1 ibraries, to technical personnel internal and external 
to the Project, and the NAS Panel members. 

Briefings are provided on a quarterly basis to the NAS UIPP 
Panel, the Environmental Evaluation Group, and to the New Mexico 
Environmental Improvement Division. 

11. Determine if displacement of salt in the far field occurring as a 
result of long-term closure of excavations significantly increases the 
permeabil i ty of the bulk of the salt. 

Response: There are three physical domains of interest surrounding the 
YIPP excavations: 

,- a) The near-field domain, in which dilation, dewatering, and/or 
fracturing have occurred. The permeabililty of this domain 
appears to be several orders of magnitude larger than that of 
the undisturbed far-field domain. (see Stormont et a1 ., 1987, 
SAND87-0176). 

b) The far-field domain, in which hydrologic properties are "not 
significantly affected" by mechanical deformation. Measurements 
to date in this region indicate a very low halite permeability 
of 1 to 10 nanodarcies (see, for example, Nowak et al., 1988, 
SAND88-0122; Deal and Case. 1987, DOE-YIPP-87-008). 

c) The far-field domain, as ultimately affected by subsidence. 
No measurements have been made to date in this region, since 
significant subsidence has not occurred. However, since 
deformation at these greater distances will be smaller than in 
areas already measured, no increase in permeabil i ties above 
values reported under (b) above are expected. 

In addition, as described in SAND89-0178 and Presented at the 
June, 1989 meeting with the YIPP NAS panel, there is an active 
ongoing program to investigate the variability of Salado 
permeability. See W)E/UIPP 89-011, activities S.3.1.x. S.3.2.x, 
and S.3.3.x. See SAND 89-0178 activities 3.1.x, 3.2.x. and 
3.3.x. 



1 2 .  Determine i f  sea l i ng  t h e  r e p o s i t o r y  i s  s u f f i c i e n t  t o  prec lude 
unacceptable increases i n  hyd ro log i c  c o n d u c t i v i t y  across t h e  r e p o s i t o r y  
horizon. 

Response: The sea l i ng  program was presented t o  the  MAS UIPP Panel on 8/85. 
11/85, 9/86, and 3/88. The r e s u l t s  of t h e  UIPP seal eva lua t i on  
have been documented i n  SAND87-3083 and SAND88-0844; b o t h  
documents were d i s t r i b u t e d  t o  t h e  panel members and t h e  s ta f f  
o f f i c e r .  The eva lua t i on  determined t h a t  no th ing  has been 
d iscovered t h a t  would prevent  t h e  e f f e c t i v e  sea l i ng  o f  WIPP. 

13. De l i nea te  t h e  through k a r s t - t y p e  f low i n  t h e  r u s t l e r  a q u i f e r  near  Nash 
Draw. 

Response: The P r o j e c t  recognizes t h e  p o t e n t i a l  f o r  k a r s t i c  processes near 
t h e  WIPP s i t e ,  as a t  t h e  unique s t r u c t u r e  a t  ho le  WIPP-33. I n  
a d d i t i o n ,  t h e  P r o j e c t  has i n v e s t i g a t e d  t h e  p o t e n t i a l  f o r  k a r s t i c  
s t r u c t u r e s  on t h e  sur face a t  t h e  UIPP s i t e  i t s e l f .  The 
conclus ions o f  these s tud ies  a r e  t h a t :  

a) S u r f i c i a l  depressions a t  and near  t h e  UIPP s i t e ,  w i t h  t h e  
except ion  o f  t h e  YIPP-33 s t ruc tu re ,  a re  n o t  due t o  k a r s t i c  
a c t i v i t y ,  b u t  a re  due t o  wind e r o s i o n  (Bachman, 1985, SAND84- 
7178). - 
b) W i t h i n  Nash Draw, evapor i t e  k a r s t  i s  expressed by  development 
o f  caverns i n  near -sur face gypsums and anhydr i tes  o f  t h e  
Rust le r ,  n o t  as caverns w i t h i n  t h e  R u s t l e r  dolomi tes (see 
Bachman, 1987, SAND86-7078). Therefore, we conclude t h a t  
k a r s t i c  f l o w  i s  r e a l  w i t h i n  Nash Draw, b u t  t h a t  i t  e f f e c t s  
p o r t i o n s  o f  t h e  R u s t l e r  o t h e r  than t h e  R u s t l e r  do lomi tes  t h a t  
dominate f l o w  i n  t h e  S i t e  area. 



ENCLOSURE 2 : RESPONSES TO RECOMMENDATIONS CONTAINED IN 3/27/87 LETTER, 
FRANK L. PARKER, CHAIRMAN, MAS BOARD ON RADIOACTIVE WASTE MANAGEMENT, TO 
THOMAS ANDERSON, DOE. 

1. This letter from the Board on Radioactive Waste Management forwarded 
the results of its review of "The Defense Waste Uanagement Plan for. 
Buried Transuranic Waste, Transuranic-Contaminate Soil, and Difficult 
to Certify Transuranic Waste." 

Response: Attached is a copy of the response provided to the MAS 
originally. The DOE be1 ieves these recomnendations were addressed in the 
revised Plan. 
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ENCLOSURE 3: RESPONSES TO RECOMMENDATIONS CONTAINED IN 4/16/87 LETTER, 
KONRAD 8. KRAUSKOPF, CHAIRMAN, NAS UIPP PANEL TO JOHN HATHUR, DOE. 

The followinu two reoorts are referenced below: DOE 89-011. draft 
Manaaement ~ i a n  for ~erformance Assessment and Ooerations r em on strati on for 
the Waste Isolation Pilot Plant, April, 1989; and SAND89-0178, Preliminary 

- -  

Plan for Di s~osal -Svstem Characterization and Lono-Term Performance 
Evaluation of the Waste Isolation Pilot Plant, Sandia National 
Laboratories, S. G. Bertram-Howery and R. L. Hunter, editors, April, 1989. 

1. Determine by calculations, the probable rate of release to the 
accessible environment of the important radionuclides in TRU waste on 
the assumption of no retardation due to sorption. 

Response: Such calculations are explicitly'included in a detailed 
sensitivity study of radionuclide transport within the Culebra 
(Reeves et al., 1987 SAND87-7105). In addition, both flow and 
transport properties within the Culebra were "degraded" from 
"expected" values as part of transport studies included in the 
DSEIS (see Lappin et at., 1989, SAND89-0462). 

The ~onclusion, based on calculations contained in SAND89-0462, 
is that, while WIPP performance appears quite reliable if 
"expected" properties are controlling, it is possible for WIPP 
to not comply, if "degraded" properties are control1 ing, 
including both flow properties and greatly reduced sorption - 
within the Culebra (Kds near zero). The probabilities of 
property degradations must be factored into the probabilistic 
compliance measure before projections of compliance (or non- 
compliance) can be made. 

2. Select drillholes for injection and recovery for which the history 
since drilling is well known with respect to the composition of the 
drilling fluid. - 

Response: This test has been c,ancelled, for a combination of budgetary and 
technical reasons. Technically, the conclusion was reached by 
Sandia and comnunicated to the NAS panel in September, 1987, 
that greater reliability could be gained by a combination of 
laboratory experiments and additional hydrologic work than could 
be gained by operation of a single sorbing-tracer experiment. 
From a budget point of view, funding was simply not available to 
perform both the sorbing-tracer test and the desirable 
addi tional hydrologic studies. 

Detailed agreement was reached with the State of New Mexico 
(EEG) concerning "studies in lieu of the sorbing- tracer test." 
This agreement is documented as part of the Appendix to the 
Agreement for Cooperation and Consultation between US DOE and 
the State of New Nexico. The agreed studies, including the 
completion of a multipad interference test at the H-11 hydropad 
have 1 argel y been completed. 

- 1- 



3 .  Recommend a d d i t i o n a l  research i n  t h e  study o f  t h e  Culebra hydro logy i n  
d i f f e r e n t  p a r t s  o f  t h e  Y I P P  s i t e  t o  determine what phases are  a c t i v e  
sorbents f o r  t ransuran ic  elements. 

Response: Th i s  work i s  ongoing, as agreed t o  w i t h  t h e  S ta te  o f  Hew Mexico 
as an a c t i v i t y  ' in l i e u  o f  t h e  sorb ing- t racer  tes t . "  and as 
documented i n  SAND89-0178. The l e v e l  o f  e f f o r t  has been 
somewhat impacted by t h e  e f f o r t  requ i red  i n  complet ion o f  a 
hydrochemical fac ies  r e p o r t  (Siege1 e t  al . ,  i n  press, SANDBE- 
0196). 

4 .  NAS urges us ing  rad ionuc l i des  r a t h e r  than analog elements as sorb ing  
t r a c e r s .  

Response: See response t o  i t e m  2. 

5. Conduct t e s t s  a t  more than one hydro pad t o  g i v e  some sense o f  the  
p o s s i b l e  v a r i a b i l i t y  o f  t h e  fo rmat ion  i n  o rder  t o  o b t a i n  s t a t i s t i c a l l y  
s i g n i f i c a n t  r e s u l t s .  

Response: See response t o  i t e m  2. 

6. Conduct a f i e l d  t e s t  accompanied by l a b o r a t o r y  determinat ions o f  Kd 
us ing  chunks o f  do lom i te  from d r i l l  cores w i t h  t h e i r  sur faces and 
f r a c t u r e s  kept  i n  a s t a t e  as c l o s e  as poss ib le  t o  n a t u r a l  cond i t i ons .  - 

Response: Concerning ope ra t i on  o f  a f i e l d  so rb ing - t race r  t e s t ,  see 
response t o  i t e m  2. Flow t e s t s  us ing  bo th  i n t a c t  and f r a c t u r e d  
co re  are  inc luded i n  present  planning, as descr ibed i n  SAND89- 
0178. 



ENCLOSURE 4: RESPONSES TO COWENTS AND RECOMMENDATIONS CONTAINED IN 3/3/88 
LETTER, FRANK PRESS, CHAIRMAN, NATIONAL RESEARCH COUNCIL, TO JOHN S. 
HERRINGTON, DOE. 

The fol lowing two reports are referenced below: DOE 89-011, d r a f t  
1 
the Waste I so la t i on  P i l o t  Plant, Apr i l ,  1989; and SAND89-0178, Prel iminary 
Plan f o r  Disoosal-System Characterization and Lono-Term Performance 
Evaluation o f  the Waste I so la t i on  P i l o t  Plant, Sandia National 
Laboratories, S.  G. Bertram-Howery and R. L. Hunter, edi tors,  A p r i l ,  1989. 

1. Establ ish a wel l  conceived experimental program t o  reduce remaining 
uncer ta in t ies  as a bases f o r  conservative performance assessment. 

2. Establ ish a comprehensive systematic experimental program t o  reduce 
uncer ta in t ies  and support performance assessment as required by EPA. 

3. Bet ter  def ine the planned experimental program f o r  f i v e  years. 

Response: Over the past two years the YIPP Performance 
Assessment Group has been refocusing the  experimental program t o  
supply the needs of the Performance Assessment program. This PA 
program has been designed on the same basis as t ha t  used by EPA 
i n  developing the Standard promulgated i n  40 CFR Par t  191 and 
appears t o  be the methodology described i n  the Guidance 
(Appendix B) t o  Subpart B o f  40 CFR Par t  191. A management plan 
descr ib ing t h i s  program has been published and was presented t o  
the NAS on June 6, 1989. The management p lan i s  based on a 
de ta i led  p lan  prepared by Sandia National Laboratories. (See 
sect ion 2.6,  o f  WE/YIPP 89-011 and a l l  o f  SAND89-0178). 

4. Only when the experimental work has reduced uncer ta in t ies  about b r i ne  
accumulation should addi t ional  waste containers be emplaced. 

Response: The Performance Assessment process i s  i t e r a t i v e .  During the  
l a s t  two years, estimates have been made o f  the  impacts o f  b r ine  
i n  the rooms a t  YIPP dur ing and a f t e r  closure. Addi t ional  i n  
s i t u  permeabi l i ty  measurements have been and are being made and 
mathematical models o f  b r i n e  i n f l ow  are being improved. The 
r e s u l t s  are t h a t  the Pro ject  i s  r e l a t i v e l y  ce r ta in  tha t  t h a t  the 
very low permeabi l i t ies  t h a t  have been measured i n  s i t u  w i l l  
a l low very l i t t l e  b r i ne  t o  f low i n t o  the  room before i t  creeps 
closed. However, these very low permeabi 1 i t i e s  suggest t h a t  the 
gases tha t  w i l l  evolve from the wastes over time may no t  
d iss ipa te  through the host rock. The r e s u l t  i s  a poss ib le  gas 
problem f o r  the  YIPP. Experiments are planned t o  be conducted 
i n  the  laboratory,  i n  binsunderground, and i n  room-scale 
alcoves underground t o  help quant i f y  the gas problem. The 
uncer ta in t ies  i n  b r ine  i n f l ow  have been d r a s t i c a l l y  reduced. 
The b r i ne  room experiment w i l l  provide observations i n  s i t u  t o  
t e s t  the current  hypothesis. This subject  was discussed w i th  



i the NAS UIPP Panel 2/18/88. See DOE/UIPP 89-011, activities % 

S.3.3.6, s.3.3.7, 5.3.3.8, and 5.3.3.9; and SAN089-0178, 
activities 3.3.5, 3.3.6, 3.3.7, and 3.3.8. 

5. Experiments should be designed to lessen uncertainties not to verify 
preconceived ideas about probable results. 

Response: The WIPP experimental program has shifted from one that 
identifies the important processes operating at and on the 
repository to one that develops the modeling tools and data 
needed for completing a performance assessment and evaluating 
compliance with 40 CFR Part 191. In the process, those 
experiments designed to test hypotheses have been modified to 
address hypotheses pertinent to the PA. Models and data are 
still needed for design and testing of the individual components 
of the system (e.g.. panel seals). These models do attempt to 
develop the best designs based on preconceived ideas. See 
DOE/UIPP 89-011. section 2.6 and all of SAND89-0178. 

6. Continually refine performance assessment calculations as experimental 
results are obtained to test confidence in achieving compliance with 
EPA standards. 

Response: Performance Assessment is an iterative process. As new 
experimental results are acquired, the impacts on compliance 
with the EPA Standard are assessed. An example of this process 
for the YIPP program is given in the response to issue 4, above. 
As new calculations are completed, they will be reported to the 
MAS, NM EEG, and the scientific conrnunity via presentations, 
memoranda, and technical reports. Prel iminary scopi ng 
calculations done by the Performance Assessment team were 
presented to the NAS YIPP Panel in September 1987. The second 
iteration of calculations was presented to the Panel in February 
1988. - 

7. Develop multiphase models to describe behav.ior of complex fluids that 
may form as brine enters repository and gas is generated from waste. 

Response: Consideration of the need for two-phase flow is a recent 
development and was discussed i n  a preliminary manner in SAND89- 
0178 (p. 2.24 and activity 3.2.6) and in DOE/WIPP 89-011 (p.2-15 
and actlvity S.3.2.5) Preliminary two-phase calculations should 
be available near the end of FY89. 

8. Investigate feasibility of possible technical "fixes" if the problem of 
fluids in the repository is serious. 

Response: The review of the brine inflow concerns in 2/88 and subsequent 
tests have provided data that has consistently shown that brine 
inflow is not a major problem. SAND88-0112 and SAND89-0462 
document these results. The brine inflow problem is continually 
being investigated as a significant input to the PA for UIPP. 



See WE/UIPP 89-011. activities 5.1.1.1. S.12.1 5.1.1.2, and 
5.1.2.3; also see SAND89-0178, activities 1.1.1, 1.1.2, 1.1.4, 
1.2.1, 1.2.3, and 1.3.1. 

A much higher priority and a significantly greater effort will 
be directed toward the investigation of possible engineering 
enhancements. A special task force of selected technical 
experts will conduct this investigation. 



ENCLOSURE 5: RESPONSES TO RECOnnENDATlONS CONTAINED IN i2/30/88 LETTER. 
KONRAD B. KWUSKOPF, CHAIRMAN, NAS WIPP PANEL, TO CRITZ GEORGE, DOE. TO 
CRITZ GEORGE, DOE. 

The following two reports are referenced below: W E  89-011, draft 
Hanaaement Plan for Performance Assessment and Ooeratlons Demonstration for 
the Waste Isolation Pilot Plant, April, 1989; and SAND89-0178, Preliminary 
Plan for Disoosal-Svstem Characterization and Lona-Term Performance 
Evaluation of the Waste Isolation Pilot Plant, Sandia National 
Laboratories, S. G. Bertram-Howery and R .  L. Hunter, editors. April, 1989. 

Recommend a limited number of in-situ tests to observe closure rates 
around horizontal circular excavations. 

Investigate the possible effect of differences in scale and geometry by 
experiment. 

Determine closure around a 36-inch diameter hole to provide data on a 
scale intermediate between 1 aboratory scale and full scale. 

Undertake tests to observe time dependent.deformations around holes to 
compare against numerical model. 

Response: The WIPP Project is designing the intermediate-scale borehole 
test and developing a test plan. The preliminary plan was presented to - the NAS YIPP Panel in 1988. See DOE/YIPP 89-011, activity 5.3.3.2 and 
SAND89-0178, activity 3.3.1. 
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u. s. mputment  of t n a r w  
Washington DC 20585 

Thmk you f o r  your letter dated A u g u s t  18, 1989 containing t h e  notes by 
DOE s t a f f  aoncerning actionm taken on past reoocpmendations by t h e  WIPP Panel. 
Your letter m d  tly notar ware provided t o  t h e  Panel during its September 18- 
19, 1969 ol..ting i n  Albuquerque. 

It is c laar  t h a t  the  l i s t a d  reccsaendatlons by t h a  Panel cover a rang. of 
issuaa t h a t  have ammumod greater  o r  learner importanca oince they ware submitted 
t o m .  Tha remponrar, mimilarly, u e  r u l e d  i n  d e t a i l  and ourrent r ign i f icmce .  - 

I n  mvera l  i n r t ~ n c e s ,  t h e  reaponsea r e fe r  t o  praaentations t o  t h e  Paael - by DOE and i t m  contractorr muboequent t o  t h e  recomwndationar i n  muiy of these 
can08 it is not c h a r  what react ion t h e  WIPP Panel had t o  these  presmtrtionm. 

m t h ~  t h u ,  oommnt tn &tail on r p c i f i c  raconmundrtLonr from t h e  part ,  
t h e  Panol bell-r it is more productive t o  note t h e  grea t  imgtovamant i n  elhat. 
of dialogue and unatsal responrivanera t h a t  no* eximtr batwean DOS and it1 
contzactorm Md the WIPP Panel, aa dimplayad during t h e  6ept.abPr 18-19 mating. 
An maberm r t a t ed  during thm me t ing ,  t h e  Panal wam imgterred by the pranpt, 
mubmtmtial and, t o  a l u g e - d m g r u ,  e f f e c t i a  aationm ta lun  on t h e  
raoaarmndationr made i n  tho July 16, 1989 letter report. Your conaern fo r  frank, 
profawmional diroumaioa of isauas during tha  m a t i n g  wan obvioum and much 
a p p r ~ i a t e d .  The Panel lwka forward to  continuation and fur ther  devalopmnt 
of thim productive intorchange of information. 

your. aincarely,  

ccr Charlea Pairhurst ,  WIPP Qairirun 
Frank L. Park.r, BRWn Chai-n 


