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The Yucca Mountain Project

A scientifically defensible model of flow and transport in the saturated zone is
required to assess the ability of the natural system to retard the migration of
radionuclides escaping the engineered system and reaching the groundwater. Travel
timeﬁonﬁmd/ concentrations under specified water-use scenarios must be predicted.
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*Update the Saturated Zone Site-Scale Flow
Model Analysis and Model Report (2004)

*This model develops flow fields in the
saturated zone that can be used to estimate
specific discharge

Purpose

*This model provides direct input to the
Saturated Zone Site-Scale Transport and
Saturated Zone Flow and Transport Model
Abstraction Model Analysis and Model Reéort
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Model Advances

* HFM2006 (27 HGUs to match 2004 DVRES)

* Refined grid, 500%500 m? with 67 layers
(used to be 250%250 m? with 39 layers)

* Model ranges from —4,000 to 2,200 m
(used to be —2,750 to 1,200 m )

* 956,345 total nodes (used to be 142,853)
* Improved fault representation (from USGS)

* Infiltration and boundary condition flux targets
from the 2004 DVRES

* New water-level data
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F e ature

1 Fortymile Wash Fault
] Bare Mountain Fault
[ Crater Flat Fault

I Highway 95 Fault

1 sever Wash Fault

[ solitario Canyon Fault
I Stagecoach Fault

I Windy Wash Fault

I Anisotropic Zone

O Lower Fortymile Wash

tered Zone
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Fortymile Wash Fault
Bare Mountain Fault
Crater Flat Fault
Highway 95 Fault
Sever Wash Fault
Solitario Canyon Fault
Stagecoach Fault
Windy Wash Fault
Anisotropic Zone
Lower Fortymile Wash
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Three sources of mass
flow:

*The first stress period of the 2004
DVREFS model (61.3 kg/s)

*The bottom boundary of the 2003
UZ site-scale flow model (5.6 kg/s)
Infiltration through Fortymile Wash

(2.0 kg/s)
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UTM Northing (m)
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Heads along the model
boundaries are extracted
from the best estimate of
the potentiomettric
surface, which is an
update of previous
potentiometric surfaces
that now uses water-level
altitudes measured

through 2005
(INC=EWDP wells)
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Northing (m)

Well Locations
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O DOE Saturated Zone Borehole
O Nye County Early Warning Drilling Program Borehole
.. Other Public and Private Saturated Zone Wells
+*"*+* Saturated Zone Site-Scale Flow Model Boundary
Map Projection: Uni Tr , Zone 11

A

1012 3 4 5 Kilometers
I el

1 2 3 4 5 Mies

Total number of
calibration head
measurements: 166

(used to be 113)

Total number of

wells: 136

Nye County wells: 33
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* (Parameter Estimation) PEST v5.5 used to run
(Finite Element Heat and Mass) FEHM v2.24

* Initial guesses for unit permeabilities are based
upon site data

Calibration

* 23 unique hydrogeologic units (15 additional
permeability multipliers for the altered northern
region)

* 8 fault permeabilities

*1 permeability for the Lower Fortymile Wash
alluvium
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Flat Response Surface
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Lithology at the Water Table

Easting (m)
533340 (116°30'00") ¢ (116°22'30") 563340 Legend

[ valley-fill aquifer

[:‘ Valley-fill confining unit

) |:| Lava-flow aquifer

. Upper volcanic aquifer
. Upper volcanic confining unit
Lower volcanic aquifer

Prow Pass Tuff

Lower volcanic aquifer
Bullfrog Tuff

Lower volcanic aquifer
Tram Tuff

(36"52‘30")1‘*

Lower volcanic confining unit
ﬂ Undifferentiated valley-fill

Jackass Granite confining unit
Flats < . g

bot

I:] Upper clastic confining unit

o - Lower carbonate aquifer

Northing (m)

N . Lower clastic confining unit
(36°45'00") \ ;
w_w? \

— - Nevada Test Site boundary

—— Major structural features,
including faults

Di, N (R

(363730 “

|4

A

4046782 b 23

J>wusslsssnsunnnnnnnn

00346DC_084a.ai

=]
N
»
o
©

10 KILOMETERS

T T - T T
o 2 4 6 8 10 MILES

Volcanics: red

Alluvium:

Sandia
National
Laboratories



NP e

|
\Wi%}?@" A SRIY NV 4 ]
4090000 THF7>4 PP KL 7)) R 4090000 Ly
WH '#' . I 7 ® 20 to -5 ST e

-5 to -2
‘, 77 Y ; 7, ®2t?2
408500048 A — £ 4085000 4 2 to 5
— @5 to 20

@ 20 to 120

4080000 /2 | 2 e e LT gt 4080000
4075000 7 |’ VL Er ‘ 4075000
4070000

4065000

UTM Northing (m)

40650008

E
o
£
=
t
o
Z
=
-
-

4060000~ St ; 4060000 -

NC-EWDP-19D ®
NC-EWDP-19IM1 NC-EWDP-2D

NC-EWDP-19IM2 NC-EWDP-2DR PW-
NC-EWDP-19P DOT_Wel

4055000 £ A 4055000 w2 Al pw.s%irpon_vv.e‘g\,'f -

4050000

00487DC108.ai

I I I I I I
535000 540000 545000 550000 555000 560000
UTM Easting (m) UTM Easting (m)



UTM Northing (m)
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