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;:Overview 

~'ii-1''\'~i'I:IP 2 Year Program Plan ·. IL3J 1'"1' 1~, •• ~~~ . - . .. 

( 

,,.. ····. · .. Enip> :bas·is 
'f~~' ; ,:-~ ' ·. ';··,;<:.:: '". ' ' 

· .. · ·'·~~~;:i)~) fies~gn and Chemistry Aspects of 
'A ;.,,/ /,: ; •, ~-

:Proposed LANL Underground Test 
( 



.~:~P~k~-Year Program Plan: Overview 
i11j~;l~,~ · .... · ol Schedule 

;~,~~!anit;'7:yeJ!~,~,prograi8 plan is linked to the next two re­
~atio~ns:,, CRA 2014 and CRA-2019 

~"M:tinie'poinis in. the 2-Year Plan: 
'' ~' ' ->:: . 

· .... ~~IJ~~{(icy2011:. Write program plan and start new 
. ' . ,"'· >;t/l-· . /.' 

research activities 

·. ·. :i~b,:uary 2012: Decision point on the need for a peer 
• • v ,,,, 

• review 
'.·Y· ·: 

, September 2012: Conduct peer review, if needed 

. ::December 2012: Data cutoff for CRA-2014 

March 2013: Submit CRA-2014 
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-.... ~~try and Actinide Chemistry Issues 
:~Aft.Uifessed: 2-Y r Program Plan 

. . . . . .• -~ ~QQ SNL): 
... :·!•vj:\i;,~:~J?Strift,to;$E(:l36,,from FMT for actinide and brine chemistry 

·· · · •. ··'~t~1~~1ir.~:;,#~~he·r:m·a·Hynamic .calculations 
... · ,;·•Brin,e:i~hemistry modeling and experiments to shift to a variable brine 

··"'··· ..... ,.,. .. coJl'lposition mOdel from a "bracketing" approach 

·· .<· <·•Ritzer rnodel improvements: Fe, borate, organic solubilities, general 
. ~update§: Y . 

. :!~f~g(ls.geru~ration rates and phase formation 
•M)i:robial characterization and biodegradation 

Actinide·'¢hemistry (LANL): 
· •lihhtium (+4 actinide) solubilities across a broad pH range 
.~furtherPu(V/VI) and Am(VI) redox studies with Fe 

· ;·U(VI) solubility in carbonate-containing brines 
•Actinide colloid enhancement factor measurements (intrinsic, mineral, 
and bio) 
•Borate and organic complexant effects 

( 

( 



~.It Disposal Interaction (SOl) 
Tests 

· B~~rPetfbrm integrated thermal, 
' >', .: 

>}!~,.echarnilcal hydrologic and geochemical 
• ~jj"'~;i':> .. · ;, •.•. · "·~ ·.. . · .: . . .. I I 

.r; .. ~~~r"~~sts in.~a; newly excavated experimental 
.. ··:r~""i~atiOn· in ··the WIPP underground 
' ,' ', ' _, ~·-'~i!Zk~£~~ ~::;>,: ' . 

'A, • ,,,',;d'; "~~-

,.:~~:'/':~; 
.v .::-

r: ' ;; . . t h . p t t . .. JJ~:G(J·cus 1n · · 1s resen a ton: 
· _• Experimental Design 

····· · .... ··. • Geochemistry and Actinide Aspects 



II t·a., . 
. .. ··U -ield Test Look Like? 

rs placed irrthe back of the alcoves are used to simulate waste packages 

Q:pQJtlg ~iltprod4ce temperatures in excess of 160°C in the nearby 
· ... · .. ·· .. · :·s~rtF{.tenip~~~ture~well above other existing salt data and beyond 

pp~.rt~f~:r~s~·~chieved in .. the Drift Scale Heater Test at Yucca Mountain) 
> ..• :!" , .. ; ;'iT74Y;A . . . . . ··. 

·The;;;aJcoves.wiJl.be 
insfitirilent~Bito measure: 

:~·t~} ··~· '· ;..· .· . . . . 
*Uater rrlbvement 

. t t~.·.·~··(;.,··· . t : ·•··. .. i : empera ure 

•· ~•* Clefotmation 
• ~i'K:!'i : . .· •• • .·•·· 
·.,:~a lcove'cJos u re .. 
~ .;''C:rushe·cl:salt pressure 

-'ventilation conditions 

• Twq5yif~rS heating (planned) 

• ··Two Years coo ling 
/" "c, 

··. • Post-testforensics will 
~onfirm measureddata 

Instrumentation Holes 
(Illustrative Only) 

Canister Heat~r 
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;Will;tb· 
' ',' . '-· 

·• 'ld ,.. .t L · k·· L'k ? te < , es : . .. oo · ~ 1 e ,"· 
~~\i!\'·~~~igh~iis.modeled after a proof-of-principle layout and operational 

:.fAr a repositq~y·irfsalt 
-v~·_,· "'-' >< 

,.., ..... ~~~~n'consists ofa~·array of alcoves with access and ventilation drifts 
,, ';, . 

·· . ·· ·. ..,<''zi · · . . · . . . . . 

· ,it;.~grlehol~;~~~will be drilled to contain monitoring instrumentation 
-~>~:, _;~i~--:L. -~~::~·c:. · < 

. " .. 1;~~~- ~1¥ :·~ 

.. ! ·· ~Ff7?s and:{:t . 
:Ventilation Drifts 
t' '' ·; ·'!)\ --~? .• 
·' ,., 

.. ····;:~),~~.; 

. T~~tAicoves 
JS he:~ted1 2 ambient).----
t!~:, ... 

Instrumentation Holes 
(Illustrative Only) 
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Heater 

~ ----- Ccmiste.r 
- ~----\ 

Salt Backfill } ) 

· •· Side~\liew.)of Test.Aicove 

Alcove Roof to l 
' Floor Closure 

.& 

Expectations of the Field Test 
In this series of simple illustrations, a side view of a test 
alcove is shown. The heater is on the floor at the back of 
the alcove. The alcove is heated for at least two years. 

Heating Phase 

DRZ Persists, and 
Possibly Expands 

with Thermal Pulse 

""160°C Isotherm @ 
2. years heating 

/ - Vectors 

( 

Post test examination 
of core will look at: 
(5) deformation, and 
(6) inclusion migration 

Post Test ( 

. Post test forensics will confirm (1) alcove closure, (2) 
)p()rosity distribution, (3) extent of the dry halo, and (4) 
coupon· corrosion 

---,.___......__ -:::- - ---- ----ll ~ - 21. 4 I! llk 5:6 

~-.:.._-- - _........ ------'--- ....._...__ -~~ 
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·~ "'rlie,cf G~ochemistry Studies 

: ,~~p,e,~tea ~~.~:gatiO in. an ·HLW repository in salt is a "dry' environment . 
• 
1~~~hiedd\.ndation is·a low-probability event that addresses the range of 

... · .. ·j~'lf·;:•sc~l1!lrfos expectedto be needed to fulfill the regulatory requirements 
-<}:,,: : "·,;r,:'': 

L~~K~}},gCpcllemistcy'issues proposed for study (WIPP-related research also 
·:}A·;. ·.:.h I·.. ")··· .... :: app.Ies : · 
itb.ermal effects on brine chemistry (up to 200 C) 
• Acti~ide solubilities as f(temp) in brine 

· •Fission product chemistry in brine as f(temp) 
•Radiolysis effects on actinide solubility as f(temp) 
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tans.and 
: (early 2012) · 

"t.hrough .December 2012) 
· ~0:1:4 by March 2013 

' t• tree ··t ns 

· · peVelo.Rlandif~view th~detailed field test plan 
... ,,~.n rtfibingtl'i~.underground access drifts (EPA approval expected in the next month 

.. ,,,.1~~:;;,:' /~;:~-,~~~~:' _:':,:>:-/~: 

: ·~~~{{r;Prbcy~~ltest'~Huipmeht and instrumentation 
· ·;.~c:ompi~te miff(O,g of the.underground access drifts 

', ' ,; ___ ' ·::' ,. ';(':>\·:' ' 

inethe test tied 
f.t •. ·.. niti~\¢?~upporting chemistry studies 

)?'*:~;;s:FY14tis · q •• •• • • • 

'lnst()ll instruments, and initiated Heater tests (2-year durations proposed) 

··· .. Outyears 
~BeginCqol down period in FY17 /18 
.Pbst~testforensics, mine-back and post-test coring in FY 19 and FY 20 

·.· ·. ~Omplete the final test and data reports 
Develop calibrated, couoled TM-:model 

( 

( 


