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ADE using total porosity ADE using effective porosity Dual-media mass transfer
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contain immobile water immobile water
Figure 1 Conceptual development of dual-media mass transfer approach to

contaminant transport modeling.
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Single-medium transport with o’ = 0.10 and A’ = 0 (no decay)
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Figure 2 Non-dimensional breakthrough curves for single-medium transport, no
decay and varying effective porosity.
Single-medium transport with ¢ = 0.556 / 6., = 0.25 and A’ = 0 (no decay)
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Figure 3 Non-dimensional breakthrough curves for single-medium transport, no

decay and varying dispersivity.
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Dual-medium transport with {' = 0.20 and A’ = 0 (no decay)
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Figure 4 Non-dimensional breakthrough curves for dual-media transport, no decay
and varying mobile volume fraction.
Dual-medium transport with ¢ =0.333/6,, = 0.15 and A’ = 0 (no decay)
2
o
=
2
c
S
<
£
3
c
o
@)
| | | | P -~ | | | |
0 1 2 3 4 5 6 8 9 10
time (unitless)
Figure5 Non-dimensional breakthrough curves for dual-media transport, no decay

and varying mass transfer coefficient.
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Single-medium transport with o, " = 0.10 and A’ = 0.50 (decay)
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Figure 6 Non-dimensional breakthrough curves for single-medium transport, first-
order decay and varying effective porosity.
Single-medium transport with ¢ = 0.556 / 8, = 0.25 and A’ = 0.50 (decay)
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Figure7 Non-dimensional breakthrough curves for single-medium transport, first-

order decay and varying dispersivity.
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Dual-medium transport with £’ = 1.00 and A’ = 0.50 (decay)
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Figure 8 Non-dimensional breakthrough curves for dual-media transport, first-order
decay and varying mobile volume fraction.
Dual-medium transport with ¢ = 0.333 /6, = 0.15 and A’ = 0.50 (decay)
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Figure9 Non-dimensional breakthrough curves for dual-media transport, first-order

decay and varying mass transfer coefficient.
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Comparison of typical single-medium and dual-media behavior
w/ no decay (A’ = 0)
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Figure 10 Comparison of single- and dual-media breakthrough with no decay and
nominal parameter settings.

Comparison of typical single-medium and dual-media behavior
w/ decay (A’ = 0.50)
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Figure 11 Comparison of single- and dual-media breakthrough with first-order decay
and nominal parameter settings.
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Savannah River Site
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Figure 12 Location of F- and H-area seepage basins.
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Radiological Surface Water
Sampling Location
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Figure 13 Environmental Protection Department surface water sampling locations,
reproduced from WSRC-TR-99-00299.
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Tritium activity fluxes (Ci/yr) in and out of the groundwater systems
associated with the F- and H-area seepage basins.
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F-area subsurface activity of tritium (Ci)
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Figure 15



72

WSRC-TR-2002-00291, Rev. 1, Dual-Media Contaminant Transport Models

Figure 16

(b)

Comparison of simulated hydraulic head in the F-area upper aquifer zone
(UAZ): a) Geotrans, b) current study.
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Figure 17 Comparison of simulated hydraulic head in the F-area lower agquifer zone
(LAZ): @) Geotrans, b) current study.
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Figure 18

(b)

Comparison of simulated hydraulic head in the F-area Gordon aquifer unit
(GAU): a) Geotrans, b) current study.
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Figure 19 Comparison of simulated hydraulic head in the H-area upper aquifer zone
(UAZ): a) Geotrans, b) current study.
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Figure 20 Comparison of ssimulated hydraulic head in the H-area lower aquifer zone
(LAZ): @) Geotrans, b) current study.
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Figure 21 Comparison of simulated hydraulic head in the H-area Gordon aquifer unit
(GAU): a) Geotrans, b) current study.
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Figure 22 Example plot comparing ssmulated and measured cumulative activities

and tritium fluxes; single-medium case FSO1.
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Case HS18
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Figure 23 Cdlibration summary for optimal H-area single-medium transport

simulation (HS-18).
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Figure 24 Calibration summary for optimal H-area dual-media transport simulation

(HD-30).
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Figure 25 Comparison of simulated H-area tritium plumes in 1998 for optimal
parameter settings; (a) single-medium, (b) dual-media.
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Figure 26 Cdlibration summary for optimal F-area single-medium transport

simulation (FS-13).
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Figure 27 Cdlibration summary for optimal F-area dual-media transport simulation

(FD-18).
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Figure 28 Comparison of simulated F-area tritium plumes in 1998 for optimal
parameter settings; (a) single-medium, (b) dual-media.



WSRC-TR-2002-00291, Rev. 1, Dual-Media Contaminant Transport Models 85

F-area

104 E T ‘ 1T ‘ T T ‘ | SO0 000N pog ‘ | 00! D% o0y | ‘ T ‘ T . | D00 JRON BONI ‘ T ‘ | J:
E B _
c L _
£ 10° -
(&) [ -
c E -
© B a
m - _
Q L _
£ 10° = -
> - .
o C |
LL L B
) L Monitoring |
< 11 S Single-media ,
R N Dual-media
>10F =
> C .
= B o
< i i

10° L i:““,'\,'{: N BRI BN R A S A S AT S AT A AR A A

1960 1970 1980 1990 2000 2010 2020 2030 2040
Jan 1 of indicated calendar year
H-area

104 = H
5 L _
S L _
< 108 =
(&) C .|
c E -
g r .
m - _
Q@ _
S i
> =
O _
LL B
e Monitoring i
< I Single-media
= m s Dual-media
> WEr
> R
3] i
< H N

10° N AT A AN N AN AN NN AN A AN NN A A NN AN AT ANN AN AN SNT NI ST A AT N A

1960 1970 1980 1990 2000 2010 2020 2030 2040
Jan 1 of indicated calendar year

Figure 29 Breakthrough curves for 5 best single- and dual-media simulations in F-
and H-area, extended to year 2050.
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Figure 30 Concept for estimating mobile and immobile volume fractions from
conductivity distribution using mean/effective conductivity cutoff.
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Mobile-simmobile volume fraction estimation based on effective
conductivity concept.





