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What follows is a listing of the topics to be discussed at the technical exchange 
meeting. A detailed agenda is being established by those who will give the 
presentations; it should be available early next week. 

The exact location for the meeting should be finalized by the close of business 
today. I will contact you immediately once it is confirmed. 

Purpose: To discuss the eight experimental programs being pursued as a result of 
the DOE's recent Systems Prioritization Method analyses, as well as the programs 
that are being terminated. General overviews of the programs (15-30 minutes 
each) will be provided. These overviews will include the purpose of the program, 
its objectives, the parameters being measured and how they fit into DOE's final 
performance assessment calculations, and the schedule for the generation of final 
data. A question and answer period will follow each presentation. 

Iopjcs• 

• Actinide Source Term Program 
• Disposal Room- Blowout releases 
• Non-Salado: Culebra dolomite· flow and transport 
• Non-Salado: Culebra dolomite- hydrological tracer tests 
• Non-Salado: Culebra dolomite- chemical retardation 
• Non-Salado: Culebra dolomite- colloid concentrations and transport 
• Rock Mechanics: Disturbed rock zone formation, creep and healing 
• Studies of Short and Long-Term Seals- Shaft sealing system design 

Terminated programs: 
• Gas Generation Program 
• Salado Hydrology Program 

The meetings will begin at 9 am each day. The first day will end at 4:30~ the 
... , ......... mill ••II •* 11 tM inint nf nnntnnt1 l11m1r M111 lf\nlil 11'-7'7n 

Wt ~~ ~ (1...-1..1..C>eL °i f'l;O.Ol'IA..b ..-t ~11011\,ft*. 
A.\c..t '\)oE\~..,ie.D ~". 

-~ 
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inactive WIPP experimental programs. 

ThP. various experimental programs being cond~cteQ by Sandia 
National Laboratories in their role as Scientific Advisor to DOE, 
are desi9ned to develup, "vct.luetLts e1.ml Vl:!L.i..C:y 1,;vuo.:.!epL1.i&.l l\\Odo!!:l8 fol.• 
tho n::i.tur:.i..l :met eng1naarai:t a1rat:am&1 at: the wi.ww. anfl rn rirrnri r1P t'hf" 
data needs for Performance Assessment (PA) • Under the Disposal 
Decision Plan (DDP) schedule, these programs are being designed to 
provide final data by March 1996. In March 1995 these WIPl? 
Experimental Programs were evaluated through a performance 
assessment process [System Prioritization Process (SPM) II] . The 
intent of SPM II was to evaluate the ongoing experimental 
activities, and to determine: 

o those activities in which the existing parameter values were 
either sufficiently well defined, or where the parameters did 
not effect repository performance, and 

o those activities for which additional experimentation wae 
necessary to define parameter values, and support the 
development of CCDF values which complied with the release 
limits prescribed by 40 CFR Part 191. 

SPM II avaluated the WIPP experimental activities by grouping like 
activities into 11 activity sets", and applying known and projected 
parameter values to determine their relative contribution to a 
compliant CCDF. The evaluation identified eight activity sets for 
which continued experimental effort was necessary, and two activity 
sets for which no additional work was needed. For the purposes of 
this summary report, these experimental activity sets are 
identified as active (currently being worked on) and inactive 
(where experimental work has either been discontinued o~ is being 
phased out and will by discontinued be September 1995). 

Actiya Activity Seti 

The Activity Sets which the SPM II process determined were 
necessary to be continued consisted of: 

Activity Set AST 1.2 Actinide Source Term (actinide 
solubility); 

Activity Set DR 2 Disposal Room (drill hole blow out and 
disposal room release); 

Activity Set NS e.1 Non-Salado (Culebra dolomite - flow and 
transport) 

Activity Set NS 7 Non-Salado (Culebra dolomite 
hydrological tracer teete) 
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Activity Set NS 4 Non-Salado (Culebra dolomite -chemical 
retardation) 

Activity Set NS 2 

Activity Set RM l 

Activity Set SL 4 

%naetiye Agtiyity Sat1 

Non-Salado (Culebra dolomite - colloid 
concentrations and transport) ; 

Rock Mechanics (Disturbed rock zone 
formation, creep and healing) 

Studies of Short and long term Seals 
Components (Shaft Sealing System Design) 

A number of activity sets were found to be non-critical in the SPM-
2 analysis. These included several specific activity sets within 
the Actinide Source Term, Disposal Room and Non-Salado programs. 
Il'I. m.il.&i.•i.en i.t:. ,,.ae •••e1n1i.11.ali •Ji.u.u t~1,10 p21og:riomo woro non.oritioal 
Th&111u~ were: 

Activity ::;et:. I.NJ. Gas Generation Program 

Activity Sr::L SAL 8d.la.Jv HyJLvl.:,gy P1"og1"am 
SAL2, SAL3, SAL 4.1-4.3 

••••••••1111 111 •• l.1111.11 1.01c•.TI111U om111a 

The tollowing is a brief descr!ptlu11 of l:'li1uli ur !.ln::1 SPM II i:ii:iti..:al 
activity sets: 

AwLlvlL¥ lwL AIZ i.I. AwLl414+ a~ug~• ,,,. Caa~t"tAe aaluktli•?l• 

This activity set is comprised of the R&D activities needed to 
J.wLwi.m.iuw Ll~• M..:.lubili~y ~.f 11.~~inidi'!-.-t ~"" t-kfll k; 171'1 ; m1i n nt."l('nngtb 
brines from che ~alado and Casti~e !ormation~. A~LlvlLl~~ luvvlv~d 
in thiA aet include: 

o development of thermodynamic models which represent the 
maximum dissolved concentrations of the five actinides 
(americium, plutonium, thorium, uranium, neptunium) present in 
the TRU waste to be received for disposal at the WIPP. These 
models are being developed for each potential oxidation state 
(up to four) of the various actinides. 

o Developm&nt of a predictive model of i:tr.t.inide solubility, 
using the oxidation state thermodynamic models. 

o Development of a "look-up" table using the predictive model. 
This table will include the data on actinide concentrations 
for various brines compositions, co~ concentrations, brine pH 
concentrations, and presence (or absence) of chelators, and 
will be used as a fundamental data base for PA. 
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o Additional R&D activities associated with this activity set 
include speciation studies to determine actinide oxidation 
state distribution, and experimental activities to challenge 
the Pitzer model used in developing the thermodynamic models. 

The majority of the R&D activities have been ongoing over the past 
six years and the final data (in the form of "look-up tables) will 
be available to performance assessment (PA} on March 1996. 
Additional confirmatory R&D, as well as the development of back-up 
documentation, is currently scheduled to continue through at least 
September of 1997. 

AC!tivJ.ty Sot DR 21 Diapo•al Room Cdfill hole blow out and_di1po1al 
room rel••1•>1 

This activity set includes the R&D activities associated with 
predicting the potential for radioactive release from the 
repository disposal room through a drill hole which waa 
inadvertently intersected the repository. These activities 
include: 

o development of release models which predict cuttings release 
from the drill hole, and spall induced release of TRU waste 
from the disposal room; 

o laboratory studies to evaluate gas induced spall releases of 
degraded TRU waste. These laboratory data will be used to 
confirm the conceptual and numerical models, and to provide 
basic data on the parameters controlling epallation. 

R&D work associated with this activity set has been ongoing since 
1990. The "Cuttings" model and cuttings database have been 
completed. The spallation laboratory database is scheduled for 
completion by September, 1995 and is scheduled to be used to 
validate against the model by November of 1995. 

Aatiyity S•t NS B .1; Non-Sala4o Cculabra dolOll\it• - flow and 
tr•a•:port). and 
Agtiyit~ Set NS 7; Non-Sa;Lado (Cule])ra dolomite • ,b,;vdrologigal 
tragar taata) 

These activity sets are comprised of those R&D activities necessary 
to establish the flow and transport characteristics of the Culebra 
dolomite. Activities involved in this activity set include; 

• running eooping calculation tc datermine the cr.mrPpt11;;l mnnRl 
which best defines the flow and transport characteristics of 
the Culebra; 

• drilling (and coring the culebra member) a set of seven holes 
in which to conduct flow and transport studies. These studies 
will .include: 
• a ilingle well "r:;lua 1TijP.r.tinn" t.RAt. t.o qualitatively 

determine matrix diffuaion in the Culebra; 
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preliminary tracer studies to determine the flow 
characteristics of the Culebra; 
hydraulic tests in the new seven drill hole configuration 
to determine relative flow of the sub-members of the 
Culebra; 
detailed non-sorbing tracer tests to determine anisotropy 
(or heterogeneity) and quantify the extent of matrix 
diffusion in the Culebra; 

• conducting hydraulic tests in the newly drilled WIPP 
environmental monitoring wells to determine relative flow of 
thP. sub-members of the Culebra and provide additional data to 
validate the zone of high tranemissibility, and; 

• reducing and analyzing data to evaluate specifically those 
Culebra sub-member(a) which dominate flow, and to provide a 
quantification (in terms of "specific area") of matrix 
diffusion. 

R&D activities in the Culebra dolomite have been ongoing since the 
mid 1980s. The current activities are a direct result of 
ambiguous results of the previous tracer testing program. 
Confirmation of the previous results may permit the use of this 
data further confirming the existence of matrix diffusion and the 
potential for physical retardation in the culebra dolomite. The 
current activities associated with these "activity sets" will 
result in data on matrix diffusion which will be available to 
performance assessment (PA) on March 1996. Additional confirmatory 
R&D as well as the development of back-up documentation is 
currently scheduled to continue through at least September of 1997. 

Agtiyity Sat NS ta Non-Salado CCulabra dolmnit• -chem,igal 
;•t•rdationl 

Thie activity set includes the R&D activities needed to determine, 
and quantify, the mechanisms for sorption of actinides in the 
Culebra dolomite. ~hese include the determination of retardation 
factors (Kds) of the various actinide species on minerals in the 
Culebra dolomite, in particular on clay (corrensite) minerals, as 
well 1u1 mal'.:'hani&tic litudieFl ri1mfl'ci rir imnRrF1t.Anil111g t:hP. important 
sorption mechanisms. Data from these studies will then be used to 
develop a chemical retardation model for prediction of the 
retardation of the relevant actinides (amez:·icium, pluto1·lium, 
thorium, uranium, neptunium) in the Culebra. Chemical r@tardation 
(core column) tests on Culebra core will be used to confirm the 
predictive capability of the model. 

These R&D activities have been ongoing over the past four to six 
years, and the final data (in the form of Kds for each of the 
actinides in their various oxidation states) will be available to 
performance a~aessment (PA) in March 1996. Additional confirmatory 
R&D, ae well as the development of back--u.p documentation, ie 
currently scheduled to continue through at least September of 1997. 
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Actiyity Set NS a I Non-Salado (Culel):ca dolomite colloid 
c:onc:optrations and trapspor~)I 

This activity set is comprised of the R&D activitie~. associated 
with the determination of the formation and stability of actinide 
carrier colloids in the Culebra environment. If it is determined 
that intrinsic and carrier species of colloids are stable in the 
high ionic strength WIPP brines, the concentration and transport of 
these colloids in the Culebra will be determined through scoping 
stuaies and confirming dat:a trom t:he lii:.erat:ure. Activities 
involved in this set include: 

o a determination of the formation of intrinsic colloids (i.e. 
actinide polymers) and their stability in the WIPP brines, and 

o a characterization of carrier colloids (mineral chips, humic 
materials, and microbiological organisms), and their ~bility 
te ea~ry &e~ifti~e aftd s~nbility in WIDD brinco. 

R&D activities associated with the formation, stability, transport 
and retardation of colloids have been ongoing over the past three 
years. The final data (in the form of colloid concentrations and 
pl~~lcal retardation factor in the Culehra) will be available to 
performance assessment (PA} in ~arch 1996. Additional confirmatory 
R~D as well as the development of back-up documentation is 
•u••an•l~· aahodulod to ~ontinua throucrh •t laiat iaptamh&r nf 1~~7 

Agtiyity let UC 11 loak M1chanic1 CDiatnrh•d rock znnA formation. 
or•tm and healing). •n4 
Aotivit¥ Set SL 4; Studies 2f Shgrt and long t•rm Sa•l• Components 
CRh•it S1aling System Daaignl. 

These activity sets include the R&D and engineering design 
activities necessary to demonstrate that the WIPP shafts can be 
effectively sealed using current technology. Effectiveness is 
defined in terms of the permeability values needed to prevent the 
Salado overburden (Rustler and Dewey ~ake Red Beds) 8round water 
from entering the Salado shaft seal components (10- m2), and to 
p:revent gas and brine from migrating from the repository {10-19m2

) • 

Activities involved in "Activity Set RM l" include: 

o development of a model for the prediction of a disturbed rock 
zone (DRZ) around the shaft wall, the permeability of the DRZ, 
and t.l:le closure of t:.he JJ.l<.ti (healing) caused by o:z:-c;:e.LJ t.:lu1:1u.r.t: 
against rigid seal components. 

o determination of the parameters for predictive model 
[Multimechanism Deformation Coupled Fracture (MDCF) model] 
through the development of a laboratory based database, and 
validation of the model against field measurements. 

o use of the predictive model in the development of the design 
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for the shaft seals. 

Activities involved in "Activity Set SL 4 11 include; 

• the development of "Shaft Sealing System" conceptual models, 
and identification of shaft seal components which will meet 
(or exceed) the system performance requirements; 

• identification (or development) of appropriate construction 
methodologies; and 

• identification of uncertainties associated with the natural 
and engineered systems and construction methodologies and 
evaluation of how these uncertainties will be mitigated in the 
shaft seal engineered design. 

R&D activities associated with the development of the predictive 
model and design of the shaft seal system have been ongoing for the 
past ten - twelve years. The final data and documentation of the 
shaft seals program will be in the form of: 

l. A WIPP Disposal Decision Plan (DDP) publication milestone 
"Sealing Systems Design Report " in October, 1995; 

2. Permeability data delivered to PA in March, 1996; and 
3. The Final "Sealing Systems Regulatory Compliance Design 

Report" supporting the Compliance Certification Package, to be 
published in October 1996. 

Additional confirmatory R&D as well as the development of back-up 
documentation is currently scheduled to ~ontinua through at least 
September of 1997. 

Confirmatory Aatiyitie1 

Certain additional activities are being conducted in order to 
provide confidence in the data being developed by the SPM II 
identified critical activity sets. 

Actinide Souro• Term Te•t Program (STTP) 

This activity is part of the WIPP Enhanced Laboratory Program, 
which was developed to provide data on actinide solubility under 
conditions which approximate actual repository conditions. The 
r:-ont,..ai:-t tn l"'nnrhirt- t-hi,. AYpPrimPnt 111i=itii1 ri111rirnf'ln tn T1nf'I 1\1 nmnA 
National Laboratory (LANL) and work was commenced in February, 1995 
with the first sampling conducted in March 1995. The laboratory 
experiments consist of 39 three liter vessels and 15-210 liter 
(drum scale) vessels which are loaded with a prescribed mix of TRU 

mixed waste and WIPP brines (Salado and Castile) . The objective of 
the experiments is to determine the point at which the dissolution 
of actinides in the vessel reach "steady state" under varying 
chemical conditions and to determine the actinide concentrations at 
steady etate. In addition to periodic brine eampling, gaees are 
sampled to determine the concentratione and species of gas 
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generated, and possible effects on actinide solubility. The 
contaminated brines are also analyzed to determine actinide 
speciation. 

The purpose of the experiment is to empirically determine the 
effectiveness of the actinide thermodynamic solubility model, 
developed under Activity Set AST 1. 2, in predicting actinide 
solubility concentrations under repository conditions. Insofar as 
the determination of "steady state 11 actinide concentrations can 
only be determined empirically (therefore the duration of tests on 
each vessel is unknown) and that the results of STTP are to verify 
that the actinide concentrations predicted by the thermodynamic 
actinide solubility model are conservative (i.e., a greater 
actinide concentration than that anticipated in the repository) the 
rfllr1t.1nnAh1D hftt,Wf':fm t.hiA rir,t,ivit,y ;rnn Ar.tivity .9Pt i'\,91 1,7, iR fnr 
U I I I I I I 1111 I I II I I I II I I I I I I I I 1111 I 11111 I II I I II I I .D 

Activities associated with the STTP are current envisioned to he 
conducted for 3-5 additional years depending on the time it takes 
to reach steady state. 

The following is a brief description of the major activity sets, 
associated with complete programs, for which it was determined that 
existing parameter values were either sufficiently well defined, or 
did not effect repository performance, i.e. defined parameter 

"'"' "' I • I I I 
i..he L-~~i;tt1:1e 11mli..1:5 IJL"t=1:ti:.:L·lved by -tu 1.,.:.t<~ t"eu:i.. .L~.t.. 

Ga• Generation Program1 

Activities associated with the gas generation program have been 
eft~ein~ ~e~ eke paee 10 l~__yea~e. ~Aeee aeeiYieiee kave ~eeuleu~ 
lu l.l."" .J .... v,,,.l"".t''"""H\.. ..... 1 l..nv ::!"''"' ::1"'••¥•""1,..L..,...~ JY~..,..Jl..,.\..lv..,. ,.,.,..J...,..L- lLl.-
AVerage Stoichiometry and the Reaction Path gas generation models) 
and supporting databases. Work being conducted during FY95 
11m1i •••• 111 ,11111i ii•• 11ilihh•1l li1u 1111 i•i••••i~ •• m'11 
l .... ._ .. Mlll-:7'- DL....,...:. ..... l .. .:.....,"'-L-z ... ,.,.J-l .:.. ......... L. _ _..:, .... r--J.:. .... ~_:." ._ •n ...... J.._..l ..L-'11.,._Jl JlJ..1..1 
not have the mitigating, more conservative, characteristics of the 
Reaction Path model. Both models have been incorporated (either 
directly or indirectly) into the primary performance assessment 
11.111al (DIUOilLO) . 

It wae found in the analysis of the SPM2 results that this program 
was sufficiently well developed, and that any additional activity 
wou10 not intiuence tne an1~1ty ot tne WIPP to meet comp.Liance. AB 
a result, all activities associated with contributing to the gas 
generation databu1a ha'U'a bean or will ba diacnntinued b1r the l"'nr:i nf 
FY95. Funding will be continued during FY96 & 97 to provide 
mnriAl i nG Fnmnnrt, t,n 'P~, t.hr. f i nfll r.r.nr r.11lrrn.J.at;i.mu1 :i.n ~1-gtc:nnQ~;r; 
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1996 and to document activities associated with the gas generation 
program. 

Salado Hydrology Programs 

Activities associated with the Salado hydrology program have been 
ongoing for the past 12-14 years. These activities have included 
studies associated with determining the origin and quantities of 
ground water flow into the repository, near and far field 
permeability of the salt and anhydrite associated with the "marker 
beds", porosity, and potential for two phase (brine and gas) out of 
the repository. 

The recent SPM II realizations considered various iterations 
involving brine inflow, single and two phase flow as well as other 
scenarios involving Salado hydrology and determined that they were 
not significant to release from the repository. As a result, all 
experimental activities associated with Salado Hydrology have or 
will be discontinued by the end of FY95. Funding will be continued 
during FY96 & 97 to provide modeling support to PA, the final CCDF 
calculations in September 1996 and to document activities 
associated with this program. 
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