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Inyo County Concerns

« Radioactive nuclide transport through the
LCA 1nto the Death Valley springs.

* Degradation of the upper gradient in the
LCA mmpact on Furnace Creek spring flows,
and on the potential of inducing radioactive
nuclide transport from Yucca Mountain.




Winograd/Thordarson Inter-basin
Flow Conceptual Model

CASE FOR INTER-BASIN FLOW

o Tertiary tuffs underlain by Massive
Sequence of Paleo-carbonate rock.

Paleo-carbonate rock represent a highly
permeable aquifer.

Paleo-carbonate aquifers have a
significant upward gradient.

Surface expressions of the Paleo-carbonate
aquifer manifested in major spring
systems.

EVIDENCE FOR INTER-BASIN FLOW =

intermediate. and regicnat systems

* Geochemistry of carbonate springs and
well waters.

----+-—Borehole and geophysical survey data.

+ Results of groundwater numerical models




Approach to Problem

* Inyo County’s Work Plan
— Exploratory Drilling
— Geochemical Analysis
— Numerical Modeling

» Specific Approach

— Isolate Paleo-carbonate in
USGS regional model

— Developed Simplified
Paleo-Carbonate Model of
Sub-Region

— Evaluate groundwater travel
times.




USGS Regional
Aquifer System
Analysis (RASA):

Carbonate Aquifer
Terrain Boundary
and Features

~ Prudic, et. al., 1995
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Abbrevistions

AF = Amargosa Farme
AWM = Ash Meadows
8B = Busted Butte
8M - Bare Mountam
CF = Crater flat
OVNP=Desth Valley
Nanonal Park
€M = Engls Mourtam
FC = Fluorspar Canyon
FW = Fortymds Wash

. ¥ , : :
’ 8 ; o GWR = Greenwates Rangs
: H = Tbax Hitls
3 g I JF = Jackass Flats
2 & MM = M1 Mantgomery,
< . Moutgomery Mountams
- ’ MP = Morman Point
87 4 3 % ) $d MAM 5 Mesquite Moumams
PV = Pahranagat Valley

SR = Resnng Spring Renge
RV = Rock Vallay

Boundaries of fli.o ¢ . il
NTS and Death

YM = Yuces Moontsin

Valley Regional
Models

60.000-metar grid based on Universal Transverse Mercalor grojection, Zone 11
Shaded-rehet hase from 1.250,000-scale Digital Elevation Medal, sun diumination from northwest at 30 degrees above harzan

EXPLANATION

mmmemen  Death Valley regional grousnd.-water flow —=——=  Underground Test Area ground-water flow
system moxdel boundary madet boundary (IT Corporauon, 1996a)
o s s Prepumping Death Valley reglonal ground-water
— e e o " T . flow systemn model beundary (2 Agnese and others, 2002)

—— vsne Yycea Mountain Project ground-water flow model Pesert boundary
e C er e a boundary (D'Agnese and others, 1997) Populated location
2 * *9

Nevada Fest Site baundary




USGS DV Regional Model
Section Through Southern Funeral Mt. Range

Northwestern part Spring
of the Spring Mts

Mountains
Southern part of the Northern part of

Funeral I\'Ioumins Amargosa Pahrump Valley
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Cross-section
Depicting
Relationship
of Geology to

DV Model
Layer Data

Sweetkind, et. al., 2004

undifferentiated
basin fill and
aftuvial deposits

Image s hls&cnlnr.compum tombming LANDSA 8 spectrai bands 2,5, end 710 RGE {Red-
Green-Buni space Indinidunf Sands wars pracessed to display they ful dynamic range

The mage was further pracessed in hus-saturation space to smphasue spaedic gasloge
festures

EXPLANATION

Mapped and Inferred faults
from surface geologic mapping
{from Potter. Sweetkind, and others, 20021

Strike-stp fault

= Normal fault

—A s fat

Mapped trace of
Gass Peak thrust

Cross section gelogy from Sweetkind,
Dickerson, and others (2001} section H-5
View is 1o the north GPT, Gass Peak thrust




Potentiometric
Surtace Map of
DV Regional

Flow System
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Evidence for Hydrualic
Connectivity Thru Paleo-
carbonates

* Vugular and brittle carbonate
rocks

» Large open spaces: Caverns
(Devil Holes)

e Joints & faults enlarged by
dissolution

» (Carbonate rocks against
__carbonates across faults
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Southern Nevada Water Authority (SNWA)
Transmissivity Spring Valley Model Analysis
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Southern Nevada Water Authority (SNWA)
Hydraulic Conductivity Spring Valley Model Analysis

* 85% chance a well can
be drilled into the
Paleo-carbonate
aquifer that will
penetrate 30 m of
permeable rock that
would produce over
100 gpm w/100 ft. of

drawdown.
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Developed Simplified Paleo-

Carbonate Model of Sub-Region

e One layer: Zero-order
carbonate model

Partial isolation-thus good

for contaminant flow only.

Model Input: RASA
Model for sub-region plus

hydrualic conductivity
data from SNWA.

EXPLANATION

and simulated discharge—Number s
harge in thousands of acre-fest per year
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Map of Computed Steady-State Hydraulic Heads
from Yucca Mt. To Death Valley in Carbonate

Simple Particle Travel Time
Calculation
v = K/g (oh/al)
— V=velocity

~ K= hydraulic conductivity
(Transmissivity 59m?/day)

— &= porosity, 0.1%
— (oh/ol)= gradient

Calculated Travel Time from
Yucca Mt. To Death Valley<
50 years.

R . s R Yellow: Spring
500 years if e= (UL N NICZI B Discharge Areas

Red: Particle Flow
Paths
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Spillway model, version 2: same as figure 4, except that this is a bounding case in which the
thickness of the aquifer at the spillways is maximized.

Steeply Dipping Fault Model
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Hydraulics of Paleo-carbonates

* Important upward
gradient-30 m at Well
U25pl. Barrier to

radionuclide transport at
Yucca Mt.

800,000 yr. Paleo-deposit
had 50 m higher head

— 1. Reverse of gradient,or
— 2. Tectonic: uplift rate of
0.25 to 0.3 m/100-yr.
Significant head change

from Devils Hole to
Nevares Sprmg n Death
“Valley.

HydraulicHead (m)

Distance (km)




What did we learn?

Paleo-carbonates represent a
significant aquifer/water supply
to the Yucca Mt.-Amargosa
Valley-Death Valley region.

Paleo-carbonates are connected
through the region with
thicknesses up to 5,000 m.

Paleo-carbonates are highly
permeability: brittle, faulted,
vugular, large cavities.

USGS RASA model a good
representation of Paleo-
carbonate aquifer system.

Hydrodynamics simplified Paleo-
carbonate model is a reasonable
tool to evaluate groundwater
travel time from Yucca Mt. To
Death Valley: 50 to 500 years.

Upward gradient in Paleo-
carbonates evident throughout
region: Barrier to radionuclide
transport.

Paleo-carbonate a good pathway
for radionuclide transport from
Yucca Mt.




