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The ITE task helps prioritize site-characterization "tests" 


Assist the Regulatory and Site Evaluation Division (RSED) 
Director in making budget allocation and planning decisions 

Produce a prioritized list of "tests" for FY93 

-	 "Tests" will be evaluated at the study plan, activity, or 
test-package level 
Prioritization will be based on site-suitability, regulatory, 
confidence-building, cost, and schedule criteria 

Incorporate the results of recent and and on-going studies 
(ESSE, TPT, CHRBA, ESFA, TSPA) 

Develop a systematic and pragmatic approach 
that can be applied iteratively 
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There are many interrelated reasons for testing 


Detect Demonstrate
unsuitable regulatory


site conditio ~ compliance 


Provide -'~ Build 

design I ! scientific


information confidence 


BuildSupport
other test, confidence 

A defensible testing program must satisfy these reasons for testing, 
account for external influences, and meet budget and other constraints 

NWTRB 11/4-6/92 3 



This influence diagram illustrates the five evaluation 
criteria considered in ITE 

f 
#1

Detectunsuitabil~dltloni~~ ~ompliance//~ ~onfidence~~_~J 

These criteria are related most directly to *Not evaluated 
site suitability in current model 

Each criterion is further broken down into other factors 
used to rank study plans. 
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The initial application of the framework demonstrated 
the evaluation method and produced insights 

• Considered 104 studies; quantitatively evaluated 56 studies 

• Applied all evaluation criteria except constituent confidence 

Assessed technical judyments from ten technical experts 
representing six participant organizations 

Produced an initial evaluation, associated insights, and set of 
recommendations 

Quantitative assessments were conducted following a 
formal procedure for eliciting expert judgment 
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"Tes ts"  are f irst eva lua ted  a c c o r d i n g  to each  cr i ter ion,  
then resul ts  are a g g r e g a t e d  to p r o d u c e  an overal l  rank ing  

1#5 Cost & Sched. ~ J Cost; Time

I StUdy~p~an I#.~ I #2 I #3 !~_4 #5  
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.......s t u a y  p i a n  ...........i~  i~2 i~3-i~4 i ~5 ~ I 

. . . . . . . . . . . . . . .  e 9 
ItIt ,61:6 1J#2 Reg. Confid. J Performance Objectives- I lJ ::6:-

11 .5 II.........S t  u d y p ' a "  ...........I ~ ' l ~ i " 3 i ~ i ~ ~ { : ~  	 ' 
.6-3-II-:9-1 
.#..1 	 U.nsu!.tabj.!.!t.y.. ........... Unsuitability Conditions 


S t u d y  P lan  


iiiiii iiili illi811111 iiiiii411111 	 Criteria :iiiii151111 Overall Evaluation 
.........St-u-d~-t--P|an- ..............# i  .......# 2  #3  ..... #4  ~ # 5  ;TOta l  

.3 .2 .5 .2 ,. . . . . . . . . . .  : ~ ' - ~  

. 9  •5 .8  .4  .4  ' . 5 3  

..... . 4  	 ...... 
. . . . . . . . .  .3 .! ...... .7 ..... .3 . . 6  : , 4 0  ..... 


................................................................2___...........:4_..........7 ._ -2  ..........,5 : . 4 0  


. 4  . . . . . . .  ! . 6  . 4  .5~ 
m 7  . . . . . . . . . . . . . . . . . . . . .  | . . . . . . . . . . . . . . . . . . .  


W e i g h t  	 .3 .2 .2 .1 . 2 ,  

NWTRB 11/4-6/92 6 



Here are the "top 20" studies based on 

Criteria #1, #2, and #3 


. Uns_ u ~ a b i l i t y  
Surface-based UZ percolation 

E SF UZpercolation 
UZ Hydrochemistry 

WP Environment Hy_dro!og Y 

Gaseous Radionuclide Transport 

UZ infiltration 

Site SZ Flow System 

..........
Postemplacement Environment Chan._~es 

Stratigraphic Units 

Structural Features 

SZ Hydrochemistry 

UZ Gaseous Movement 

Modern Regional Climate 

Mineralogy and Petrology 

Batch Sorption 

.Dissolved Species 

Water Movement Test 

Regional SZ Flow System 

R e ugg~.t.o..r..y.._C.o..mpl ia n ce 

Surface-based UZ percolation 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


ESF UZ percolation 

WP Environment Hydrology 

__P_ost emP!_a_c__em_e nt E_n_v_!_r 0_ n_ment__Ch an9 es 
Site SZ Flow System 

Man-made Materials 

UZ Hydrochemistry 

Site-specific subsurface info 

EBS Field Tests 

UZ infiltration 

UZ Fracture Flow 

SZ Hydrochemistry 

Dissolved Species 

_Qu_aternary Reg~na!__Hydr0!ogy 

Stratigraphic Units 

Structural Features 

Regional SZ Flow System 

WP Environment Mechanical Attributes 

Lake, Pla ay_~., and Marsh .............................................................. Water Movement Test 

Terrestrial Paleoecology Diffusion 

Italics= ESF test Bold= ESF test and SBT 

.S.cient i f ic_Con f iden  ce 
Surface-based UZ percolation 

ESF UZ. Dercolation 
Site SZ Flow System 

S!te-specific subsurface info 

EBS Field Tests 

Quaternary Regional Hydrology 

Site Area Faulting 

Faulting Near Facilities 

Demonstrate.App!!cab!lity 

Natural Resources 

Volcanic Features 

UZ infiltration 

UZ Fracture Flow 

Stratigraphic Units 

Structural Features 

Regional SZ Flow System 

Batch Sorption 

WP Environment Hydrology 

P.0_.stemp!acement Environ men_t__Change s 

Man-made Materials 
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Our basic product is an "evaluation matrix," 
which scores "tests" according to evaluation criteria 

Evaluation Criteria 
Detect 

Unsuitable Regulatory Scientific Constituent Cost & Overall 
"Tests"  (SCP study plans) Conditions Compliance Confidence Confidence Schedule Score 

(Computed) (Computed) (Computed) ($ million) 
Geohydrology/Hydrochemistry 
8.3.1.2.2.1 Unsaturated zone (UZ) Infiltration .001 .02 .40 1 -4' 0.2 
8.3.1.2.2.2 Water movement test .000 .01 .20 1 -6' 0.1 
8.3.1.2.2.3 Surface-based UZ percolation .004 .11 .35 1 -45' "0.1 
8.3.1.2.2.7 UZ hydrochemistry .003 .04 .20 1 -7', 0.1 
8.3.1.2.2.8 UZ fracture flow .000 .02 .40 1 -6',I 

I 
0.2 

Weights for combining columns 1.0 .2 .3 .2 .01' , 1.7 

The weights can be changed to reflect changing priorities 
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Integrated Test Evaluation Model 

8 ] 7 

- ~  EvaluationModel ~ - - Detect ~ Scientific 
. . . .  Confidence 

9/5/92 Conditions 

SCP # 

8.3.1.2.2.3 ~ t l o n .004 .13 .68 16 
8.3,1,2.3.1 ~ .000 ,06 ,65 
8.3.1.4,3.1 ~ s u r f a c e  info ,000 .04 .65 
8.3.4.2.4.4 _LEBSField Tests .000 .03 .65 11 
8.3.1,5,2.1 IQuatemarvReoionalHvdrolo(~' .000 .02 .65 
8.3.1.17.4.6 	 tSiteArea Faultin_=q_ H .000 H .01 H .65 
8.3.1,17.4.2 FaultinoNear Facilities .000 .01 .65 
83.1.9.2.11Natura, Resources ~ .000 ~ .00 ~ .65 
8.3.1.85.1 	 VolcanicFeatures .000 .00 .65 
8.3.1.3.7.2 	 Demonstrate AI)l)licabilitv .000 .00 .658"3"412"4"2~~WL'°v'~nm' '~ " ' ~  " ~ "=' 
8.3,1,2.2.1 	 UZ infiltration ,001 ,03 ,46 
8.3.1.2.2.8 	 UZ FractureFlow .000 .03 .46 
8.3.4.2.4.1 	 Postemplacement Env. C h s n ~  .000 .07 .27 
8.3.1.2.1.3 lional SZ FlowSystem .000 .02 .46 
8.3.1.4.2.2 	 IStructural Features I I .000 I I .02 1 I .46 
8.3.1.4.2.1 	 ~ , i t s  ~ ,000 ~ I  .02 ~ .46 
8.3.1.3.4.1 & .,~ 	 ,000 .01 .46 
8.3.4.2.4.x 	 Man-madeMaterials .000 .05 .27 
8.3.1.2.2.7 	 ~ e m i s t . _ ~ r y .  ~ .003 ~ .04 ~ .27 
8.3.1.2.3.2 	 , ~ s t t ~  ,000 .02 .27 
8.3.4.2.4.3 NP Environ. Mech. Attributes .O00 .02 .27 
8.3.1.3.5.1 & .:2.DissolvedSpecies ~ .000 I I .02 J_._L .27 
8.3.1.2.2.2 	 tWater Movement Test ~ .00O ~ .02 ~ .27 
8.3.13.62 	 Diffusion .000 .01 .27 
8.3.1.3.81 	 Gaseous RadionuclideTransport .003 .01 .27 
8 3.1.8.5.2 	 IlaneousintrusiveFeatures I I .000 .01 I I .27 
8.3.1.3.2.1 	 !Mineralogy and Petrology .J--L .ooo .01 I ] .27 
8.3.1.3.6.1 ,iD~namicTransport . ~  .000 .01 I I .27 
8.3,1.17.4.4 !NE t r e n d i n ~  ~ .000 .00 I I .27 

Diffusion Tests 	 ~ .000 .00  I I 2 78.3.1.2.2.5 	 H "-" H 
8.3.1.15.1.8 	 In Situ Verification ii .000 i .O0 ,27 
8.3.1.17.4.3 	 ~ 1 0 0  km .000 .00 ! I .27 
8.3.I.,5.1.5 E ~ ~ t i o n s  	 ~ ooo .00 I I  .27 
8.3.1.15.1.7 	 ~In SituMechanical ~ .000 .00 I I  27 4 50000 	00 , 4 5O 
8.3.1.3.2.2 	 MineralAlteration .000 .01 .17 3 51 
8.3.1.3.4.2 	 ~ t i o n  ~ .O00 .00 ! I .17 3 51 
8.3.1.2.2.6 	 UZ GaseousMovement .000 .00 I I .07 51 
8.3.1.5.1.1 	 ~ i o n a l  Climate .000 .00 ; I .07 52 
8.3.1.5.1.2 Lake, Pla a, and Marsh .000 : .00 [ B .07 52 
8.3,1.3.3.2 Mineral EvolutionKinetics .000 .00 07 ° - - 52 
8.3.1.5.1.4 	 PaleoenvironmentalHisto .000 52.07 m 2_ i 
8.3,1,2.1.1 	 Meteorol for Re ional H drol .000 .00 .07 
8.3.15.1.3 	 ITerrestrial Paleoecology .000 .00 .07 
8.3.1.17.4.8 	 Stress Field .000 .00 .07 521 606 
8.3.1.15.2.1 	 Am~i~,tS,ress ~ .ooo ~ .oo 

-__+ 
.o7 0 52 

8.3.1.15.1.3 	 Rock Mechanical Properties .000 .00 I .07 6 53 613 
',DetachmentFaults ~ 000 ~ 00 .07 1 
tLab Thermal Expansion ' .000 ~ .00 .07 2 

8.3.1.15.1.1 	 1LabThermal Properties L~ .000 .00 .07 : 5 
8.3.1.15.1.4 	 ,1"FractureMechanical Properties :-~ .000 .00 .07 7 54! 627 
8.3.3.2.2.1 	 lSeal~Material Development I' .000 .00 i .07 1 58 
8.3.191 1 ~SurfaceMarkers ; .000 .00 .00 I 0 	 551 685,-
8.3 1.14.2 ~Soiland RockP r o ~ A I I  Surf. Char. 000 ~ .00 .00 1 	 55, 686 

r - ]  E S F  = Italic Type 

r - ]  SBT  & ESF = Bold Type 

http:8.3.1.3.81


This effort produced a decision framework 
for integrated test evaluation 

Evaluates the benefits of site-characterization studies based on 
their abil i ty to 

- Detect unsuitabi l i ty condi t ions 
- Demonstrate regulatory compliance 
- Build scienti f ic conf idence 
- Minimize cost 

Includes an evaluation model that can be used to 
- Record assessments of the effect iveness of studies 

- Evaluate studies 
- Test the sensit iv i ty of results to input assumpt ion 
-	 Determine how many studies can be conducted for a given 

budget 

Is designed to facil itate reassessment of studies, based on 
- Changing priorit ies 
- New information as site characterization progresses 
- Revised study plans 
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