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PA(3E-90 Flow and Transport Results 

• 	 One-Dimensional  Analys is  
-TOSPAC Nominal and Climate Change 
-TOSPAC Source Term Comparison 
-PACE versus COVE 
- Inverse Problem 

• 	Two-Dimensional  Analys is  
- S U M O  Nominal and Climate Change 
- SUMO Radionuclide Transport 

-HYDROCOIN 


• Travel Time Results 
• Important Issues Identif ied 
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TOSPAC 1291 Concentration (Ci/m 3) 
Moist-Continuous Source Terms 

h Reaction Rate High Fuel Alteration Rate 
1100 10,000 10,000 

100,000 yT IO0,OO0 yr 
A 

E 
~ 0  1000 

800 ' ' ' I I I I I I I 

-1 0 1 2 3 4 -0,2 0 0.2 0.6 1.0 1.6 

Concentration (10 -4 Ci/m 3) 

TOSPAC 1291 Concentration ~Ci/m 3) 
Flow-Through and Bathtub ~ource Terms 

Flow-Through Bathtub 
1100 

10,000 ylr 10,000 yr 

IO0,OO0 yr I00,000 yr 
A 

E 
" 1000 -

o y - -
t~ 
> 

~) 900 -

I.U 

I l I I800 I I I I 
-1 1 2 3 4 5-1 0 1 2 3 4 

Concentration (10 .4 Cllm 3) 



"~.E':',: ~,t,, ~i~ ~,, t "~: ~'~'::'~~ ~. ~ ,, ~,,.:,..,~ ~ .. . . .  ," "~ ~" . , . ' . ~ ~  

. ,: . : , .  .,".,: .:, ..~> 

::~:": "" ~' "::"::' :: :: ".~,....:i~ ":~" ~ ' ' ~  ' '~  "~ ~ ~" .! ~,.::':.::,.!" ,," ¢ ,.,:..' .::,.~ ~ ~. ;:.,.':. 


~:-"::: :i : . . . ,  : : :%:  .':..::': ::.- . ~ ~..,:: .~~ ..:::;..:.:.:,,.:::.:.i: ..'...':':,'.,":.. ~ i,-: ,:'.::::....":'..,::'.'., 

COVE (G-4) PACE (G-4) 

. . t l - - e - l @ o  1 I 

, , , o : ~  I t  "'°~ --. ,,oor  I t  ,oo,
,o,or ~ ~ ,o,ot I - 


~, ,0o0~ I I °°°t I 


"°l "}I 0,0~ ....,o01 
"°l ~ "°t 
7o~.~ 0.2 o.3 o.4 o.s o.$ o.? o.$ o.0 ~°~:3~o:4 :o:.s::Oi~ o~7::o:s:~0:9 ::~ 

S a t u r a t i o n  S a t u r a t i o n  . . . . .  

ii:ii~iii~,~:~:i:~~ :~;ii~ili]!:r..-;~:~,.~ii.~:'~!i.i£~ii-...:.. ii'ii~:~i~:!!~!i:si:~;~"~ Liii~:~i~ i~-~ ~:~:ili:1~,.~ 

"~':."" -':-: : :: :i :i:" .:Z.::~ ":~:" ~: i:" ~. :~ ~.": • " " . . . . . . . . . . .  : " " ~i"..;'.~:':'::.:::i : : ~ : ~  ~'~'.'-..~::"~'~:':'::. i":'. i'.~.'..: " : . ' : " .  :~ ..................... :~:
~,..---.--: e::.~:. "......~...,:..: v .  : . . :  . . . .  . , . . ,  . . . .  ... . . . . . . . . . . . .  . . . , . . :  . . . . .  ~,.::;!~ ~?::.:!:..Z;:~ i~ :(.:;F:i. 




\ I 
,t 

.~: .:;.,.~.::: $.:::-:.:~::..~ 

~ .  [" usc's~===ll Sample 
~ J  TOSPAC 

.:..;-. J ~  Simulation 
~-"~ 3~.i:.'~'!' 
:~ 

_ J,"] (1 of 300 
~ S I realizalons) 
:':: 

......+.
: :.,:.:,:.: 

"::..!'!,;';: 

:!!!!!i;: 
:i'L :~.~ ~'~'/~ ~'i:,.~.i; "! .~:: "i .-.: 


"~:'i .:: :, :: ::,: .: i: ~ .,.':.:: :: 


~ N O  R o w  T 
~ q = 0 . 0 1  m m / y l r  


- - ~ q  = 0 . 1  m m / y T  

~ q ,,  O.S n v n / y r  

] 
j S - - ~ I n - S ; t u  D a t a  

_ ( 3 0 0  r u n ~ l u x )  

, ::;,',. 
:::C. 
.....:. 

~.,"~ .~:: ...~. 

.v--" 

: : : : ' :~;.~ 



I 

! 

PACE-90 Flow and Transport Results 

• One-Dimensional Analysis 
-TOSPAC Nominal and Climate Change 
-TOSPAC Source Term Comparison 
-PACE versus COVE 
- Inverse Problem 

= • Two-Dimensional Analysis 
-SUMO Nominal and Climate Change 
-SUMO Radionuclide Release 
-HYDROCOIN 

• Travel Time Results 
• Important Issues Identified 
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SUMO Problem Setup 
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SUMO-Calculated Saturat ion 
Contours (infiltration = 0 .1 /mm yr) 
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t HYDROCOIN Water Flow 
Paths..(infi!_t_r_ation_.,.__O-5.m~ m_m~...r). 
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PACE-90 Flow and Transport Results 

• One-D imens iona l  Ana l ys i s  
-TOSPAC Nominal and Climate Change 
-TOSPAC Source Term Compar ison 
-PACE versus COVE 
- Inverse Problem 

• T w o - D i m e n s i o n a l  Ana l ys i s  
- S U M O  Nominal and Climate Change 
- SUMO Radionucl ide Transport  
- HYDROCOIN 

• Travel  T ime Resu l ts  
• Impor tan t  Issues Ident i f ied 



Def in i t ion 

T r a v e l  T i m e  ~ 1 / v  

Saturated Zone U n s a t u r a t e d  Zone  

V - .q. v = ..q.(.e) 
n e 

oO o  e ......~::::" 0 

V ...........:: ...... ? 

T T  ...........~:::~" ??  

E x a m p l e  

Particle 

Travel Time = 1.6 yr 

A d v e c t i v e  Ve loc i t y  

Travel Time = 1,000,000 yr 

(after Kaplan, Klavetter, and Peters 1989) 



Travel  T i m e  Resu l ts  

T O S P A C  ( l -D )  

Travel Time (yrs)
Well (0.01mm/yq 

(G-4) 4.2E6 
(G-l) 4.9E6 
(H-l) 4.6E6 

(UE-25a) 3.0E6 

S U M O  (2-D) 

Meters 
Travel Time (yra) 

(0.01 mm/yr) 
Travel Time (yrs) 

(0.1 mm/yr) 
0 3.8E6 4.4E5 

500 3.2E6 3.9E5 
1000 3.2E6 3.9E5 
1500 2.0E6 3.1 E5 
2000 1.5E6 4.7E5 

P A C E - 9 0  F low and Transpor t  Resu l ts  

• One-Dimensional Analysis 

- T O S P A C  Nominal  and Cl imate Change  

-TOSPAC Source Term Comparison 

-PACE versus COVE 

-Inverse Problem 


• Two-Dimensional Analysis 

-SUMO Nominal and Climate Change 

- S U M O  Radionucl ide  Transport  
- H Y D R O C O I N  

• Travel Time Results 
• Important Issues Identified 
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"When I use a word,"  Humpty Dumpty 
said in a rather scornful  tone, "it means 
just what I choose it to mean - - nothing 
more nor less." 

I s s u e  

What is the definit ion of 
ground water travel t ime? 



Important Issues ! 
Identified in PACE 

• Material propert ies 

-Matr ix 


• Radionuclide transport  
• Modeling arti facts 


-Geometry 

- Homogeneous zones 
- Boundary condi t ions 

• Incorporation of probabil i t ies 

Matrix Material Properties 

C o n s i d e r a t i o n s  

• S i m u l a t i o n  t ime  

• C o m p l e x i t y  

• Trave l  t ime  

• P rec i s i on  

Mu l t i p le  Layers  
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Transport of Radionuclides 

• Need to consider interaction of 

-entire EBS 


- near-field 

- far-field 

• Source term release mechanism 	must 
be consistent with far-field processes 

• Retardation/dispersion 	 must be 

consistent with transport models 


Geometry 

One- T w o - Three-
Dimensional Dimensional Dimensional 

I 
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Decrease in Travel Time 

1 	 64x 82x 
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Modeling Artifacts due to Homogeneous 
Zones and No-Flow Bou_nd_a.ry Conditions 

• Creates unrealistic ponding 

• Not consistent with observed data 

Need to Consider 

Pressure 
Dimensionality Heterogeneity Boundaries 

,.:,::~...1-D I~'~'~,, I . . . . . .  "~':¶'="" ***~,** L,.:~:.i.I 

2-D 

3-D 


Probabilities (Sampling) 

Parameter  I 

o 
O.  

Parameter  2 ;::::-::::.:::;::
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Parameter  3 

http:Bou_nd_a.ry
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