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Plan
EWDP Phase 11 Progress

Drill, Sample, Measure
Drilling

Aquifer Testing
Water Chemistry Sampling Process, Metadata, Disseminate

Preliminary Findings

Water levels Analyze, Evaluate
Water chemistry

Stratigraphy
Structures Think, Discuss, Rethink

Plan Some More
Pathway Definition

Rethink Again Define compartment boundaries
Environment of deposition

Post-deposition deformation

Discuss More Prioritize Compartments

Proximity to Yucca Mountain
Evaluate More Magnitude of fluxes

_N~ Proximity to areas of concern

Get Told You're Wrong 4.
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EWDP Phase 2 Progress

Ten wells/six sites alluvial, volcanic, paleospring & carbonate
Conductors casings at three more sites for deeper drilling

Six first water samples from four site
Sampling underway now

One pump spinner test and one 48-hour pumping test
Alluvial Tracer Complex

Completed Wells and Piezometers

Completed

NC-EWDP-2DB

NC-EWDP-4PA,B

NC-EWDP-5SB
NC-EWDP-7S

NC-EWDP-12PA,B,C

NC-EWDP-19D, 19P

NC-EWDP-3DB
NC-EWDP-7SC

NC-EWDP-12D
NC-EWDP-15D

3075' well with open completion
at Tertiary/Paleozoic contact
500' and 800' piezometers in
alluvium and uppermost Tertiary(?)
500' piezometer in alluvium
53' piezometer in paleospring
deposits
390', 400', and 250' for test well
observation
1438' ATC Test Well and 500'
piezometer

In Progress

505' conductor
778' borehole to be completed as
multiple completion shallow well.
68' conductor for test well
607' conductor
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PHASE 2 EWDP PRELIMINARY FINDINGS

WATER LEVELS ARE LOOKING UP

DEPTH TO GROUNDWATER
SHALLOWER THAN EXPECTED

UPWARD GRADIENTS

WELL
DEPTH

DERTH
TO WATER

LOCATION

NC-EWDP-7S

NC-EWDP-1 2

NC-EWDP-1 5P

DEPTH TO WATER (FT)
EXPECTED ACTUAL

200+

200+

300±

22±

170+

200+

LOCATION

NC-EWDP-2D
NC-EWDO-2DB

NC-EWDP-4PA
NC-EWDP-4PB

NC-EWDP-1 2PA
NC-EWDP-1 2PB
NC-EWDP-1 2PC

NC-EWDP-1 9P
NC-EWDP-19D

1,600 ft
3,075 ft

Lkfl

500 ft
800 ft

390 ft
400 ft
250 ft

500 ft
1,438 ft

345+ ft
326+ ft

170± ft
170± ft
179+ ft

365+ ft
348+ ft

312+ ft
292+ ft
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NC-EWDP-2DB

Drilled on western edge o
Fortymile Wash

Accomplished to Date 0'-

Conductor to 500 ft
Drill/Sample to 3,075 ft

Reamed to 2,690 ft
Set inner conductor to 2,685 ft

Began development
Temperature log to 2,770 ft

ats

No Sweqi

Cay
Sand and Crwd

Oaayy Sand and Crowd

aRNd Sandy Cacy

Clay

OGMe sowd and Q'avd

Cie: and Said..
Gr Cas. amnd Sd and1000'--~

Planned Activities
T.d

Tet

Finish developing with air
Full suite of geophysical logs

Pump spinner log
Forty-eight hour pump test

Sampling & chemical analysis
Evaluate need to core deeper

Evaluate packer testing
Plug stuck casing at 2D
Drill intermediate well

Sandotan. S~tdone and Clawt

SheIM Tuff (AMI)

Satakno/coe

=Sandy Ckt

Sandy Claystone

Claystone

Qarnd wMtil race day

Drilled on pre-Tertiary ridge
dividing Fortymile Wash
and Arnargosa Desert
Tertiary basins.

Alluvium is more fine-
grained than alluvium at
NC-EWDP-19P

"Package" of thin pre-Tram
volcanics may be present

Tram Tuff is predominant
volcanic unit present

Sandy gravels and gravel
units within Tertiary
sediments may be channel
deposits. Whatever their
origin, these coarse grained
units likely are preferential
pathways for groundwater
flow.

KY and Sandy ao*t

2000 -

Sandy Cours Card

Sandy aoyy oxad

ConoomralaW Sondstone

C uSand b San

andy aCey QueM attneb

Findings

Tagged Paleozoics
Probably Cambrian

Hot water (72oC) at 2,770 ft
Upward hydraulic gradient

Permeable zone near basal Tertiary
Possible fault gouge

Knowledge of Tertiary lacking
Analogs not applicable

Sandy Clay and Slttan

-0*

Ointa" %m5;0 SNaOT
Cdaluara Sandstone and SItstane

- DalarmnI Sand and Sltatyn
Ddandt.

Lost circulation zone in
conglometrate is likely a
very transmissive zone.

Red clay has been mapped
in outcrops in Furneral
Range as a detachment3000' -

si.

Top of Paleozoic uncertain
pending study of calcareous
units between red clay and
dolomitic limestones.
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Caldera comlex
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Conceptual distributary sand chan-
nels in Lathrop Wells area

Compvtmens In Aquffet

- Conmairnrt wowlday

__~ BadnBaoudari

M Cabon&eAqtifer

M cbadit Aqdbaw

M ~ VoarcAqutr

Conceptual compartments in pre-Tertiary units
2500-

J ITertiary sequence NC-EWDP-1 D I

CONCEPTUAL COMPARTMENTS IN AMARGOSA DESERT

C a -

II



Preliminary Draft Copy for Review

EWDP 19D Spinner Survey
Example Spinner Run @ 30 ft/min
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Published estimates of groundwater flows from basins tributary to Amargosa Desert.

Sources: Scott et al (1971 and 1971 a). Rush (1970), and Walker and Eakin (1963).

OV BM FF 1SV
2 L7 L16 4-32

BF BF ERVIM]

2 8 17 1 7
|, X ~~MVl

1/
\ I~~~~~~~~~? PV

Hydrographic Basin Codes AD
AD - Amargosa Desert
SM - Buckboard Mesa /
CF - Crater Flat
FF - Frenchman Flat 1 9
ISV- Indian Springs Valley
JF - Jackass Flats Discharge to
MV- Mercury Valley Death Valley
OV - Oasis Valley
PV - Pahrump Valley All values are in thousands of acre feet per year.

PRIORITIZING THE COMPARMENTS

Depends on proximity to Yucca Mountain, magnitude of fluxes across
model boundaries, and proximity to receptor populations in Amargsoa
Valley now and in the future.

Priority I - Jackass Flats, Amargosa Desert, Crater Flat (Proximity)

- hydrostratigraphy within Tertiary basin and bounding Paleozoic highs
- structures within these three basins and along boundaries
- potentiometrics in each major compartment

Priority 2 - Rock Valley, Buckboard Mesa, Frenchman Flat,
Mercury Valley, Oasis Valley (Fluxes)

- quantify fluxes across compartment boundaries tributary to Priority 1



Structural Complexities and Compartmentalization

Separate Early Tertiary Basins

Mtelts

Large Crater Flat-
Yucca Mountain-
Fortymile Wash
basin deepening to
west

Bare Mountain

Large shallow basin in
northwest Amargosa

NV-CA Stateline 1

Depth to Cenozoic basement
Interpretation from Blakely (et
al., 1999)

Small deep Frenchman
Flat basin

Numerous large but
shallower basins in
southern Amargosa

- Valley. Deeper basin in
California portion of
Amargosa Desert
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Per

C - Carrara Fault Zone '
3 R - Rock Valley Fault Zone

S - Solitano Canyon Fault
G - Ghost Dance Fault
B - Bow Ridge Fault
P - Paintbrush Fault

X1,2,3 - East West Lineaments

0 § Nye County EWDP Well 77 1 t *AJ
Modified from Blakely et al (2000) l/
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Structural Complexities and Compartmentalization

Although the alluvial sediments in NC-EWDP-2DB
and NC-EWDP-19DB are consistent with each other,
the Tertiary stratigraphy in the two wells is quite
different. This difference suggests Miocene and BZi06Dud% TrRnWW
later faulting and /or folding between the two wells.

These differences can be explained by the struc- _ /9
tural model of detachment faulting described by
Fridrich (1999) but other interpretations should also -g
be considered. The Early Tertiary basins predate CHad I6E Com-E
the detachment faulting. uU

rem*.4 aM"rJ i f"A8d
*A h imftolms amdauokq_
a ad i1I_ Stow N.*ecg__is

Bare
Mountain

soutn ot
Yucca Mountain Amargosa Desert

Crater Flat
Fortymile? Wash

4~~_ 2W Mo 'I 4PA,
5E

/

/
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O Distance. km ( West Distance, km (
O- I 0 | |o 9 18 27

* A Direction of increasing
E =amount of crustal extension

.5

6 .0 3 Ductile flow of

10 g Moho

Eastern strand
#25-1 of the

2 3gravity fault How about more Geophysics?

I ~ / I I Seismic reflection
~~muateian ~. Pz

0.6 X Tertiary - Paleozoic contact
E S,''',,'':.6

E | <'LaAIbed Variability in valley-fill seds.
-- I Lakebed ........... M<</l. th

U | :sediments Pz
How many lines? Where?

EL
6 1 ~~~~~~~~~~~~~~~1.4 CO

D Pr ~~~~~~~~~Gravity

More stations? Where

Modified from Brocher et al. (1993)2.3
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Effects of Recharge and Water Table Variations on Groundwater Flow Paths and Travel Times from Yucca Mountain

Hans D. Arit * U.S. Nuclear Regulatory Commission * hdalnrc.gov * (301) 415-5845
James Winterle * Center for Nuclear Waste Regulatory Analyses * jwinterle~swrl.edu * (210) 522-5249
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Effects of Recharge and Water Table Variations on Groundwater Flow Paths and Travel Times from Yucca Mountain
lHam D. At * U.S Nucler Regulatry Commission - hdantcgow * (301) 415-5645

s/ Jams Wintere * Center for Nuclar Wae RegAoy Analyes * jwlt@swredu * (210) 522-5249

Abstract: l c-f lNek.eWeeeeRoefeyAoedc(CNwIeA)hweoekd.thee - CalIbrated Model Results: Groundwater Flow Paths AlternatIve Case A: Increased Recharge and Water Table Rise
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