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Alluvial Deposits - Inchsdes alluvial and colunal gravels and sands, playa clays,
wolian sands, and sheet wash deposite; totel thickness is unknown but several hun
dred meiers may be present in the Fortymile Wash ares;, saturated thickness is quite
variable a8 s ransmissivity, reflecting the grain size and saturated thickness present at
any given location; source of groundwater for shalow wells in the Lathrop Wells area:
ransmiseivty dependent on camentation and clay content,

Fluvial and Marsh Valley-Fill Deposits - Includes marl, sifl, clay. and sand with
Interbedded thin kmesiones and volcanic ash deposits; widespread in Amargoss
Desert south of NTS and an important source of groundwater supplies for desper wells
in the Lathrop Wells area and the Amargosa Farms area; inferred paleochannels may
provide conduits for preferertial flow through & complexn network of distributary
channels aesoclated with Fortymiie Wash and Amargosa River drainage syetams;
ransmissivity varies with lithology and saturated thickness

Basalts — Inciudes Pleistocens and Phecens basalt and rhyo$te fiows and scaria
Intercalated with alluvial, Ruvial, and marsh deposits; thickness is vanable ranging
between 30m and 600m; fiows are discantinuous bul are known to suborep in Crater
Flat, Buckbaard Mesa, and northern Amargosa Desert; may be transmissive where
fractured and may be highly tramamisalve near the base of e Bows where coatraction
and flow noross iregular surfaces may have resullad in zones of high permeabiity,

Fluvial and Marsh Valleyfill Doposits - as above; total thickness s unknewn due o
ek of deep well data In Amargosa Daesert but may be several hundred meters in some
nEas.

Volcanic Deposits = Includes Terliary ash low and ash fall Wwifs intercalated with
abuvial, fluvial, and marsh deposits; non-welded to densely welded sillcis and rhyolitic
flows mnglng in Bhickness from 16m o =100m; units can serve &8 either aqui'fena ar
aquitards depending upon degree of welding and post depositional dedormation; highy
ransmssive Tones may be prasent wihere flows have baen fractured by tacls which
extend into deeper aguifer systems.

Tertiary Sediments (Pavits Spring Formation equivalent?)}— Includes 0-155m+ of zec-
fitizeedd tufl, sandstons, and siltstons, 0-150m of wall round pebble, cobble, and boulder
conglomerate and conpglomeritic sandstane, and 02 15m of uffaceous sandstone,
mudstone, Wff, and conglomerate with rare ash fall and flows; hydraolic properies
undedermined but may be highly transmissive where foulted and fracturod.

Lower Wallay-fill Deposits — Includes Horse Springs Formation equivalents | and
Cormwall's megabreccia; Includes argllaceoes limestons (215m « thick), conglomerate
lemses (up toe 30m thick), and bedded ff {0 to 9m thick), Megabreccia comprises
unsorted deposiés of limesions, dolomits, and quartzite boulders deposied as landslids
deposits or colluvium; hydraube properties undetermined but may ba transmizsive
where fractured bud a confining unil elsewhers
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i

Paleczeic and Precambrian Rocks = Paleczoc rocks comprse a hick sequence of
carbonate rocks mtarbedded with sheles and quartzites, tolal thickness of Palozoic
rocks svsesds B 500m, Precambrian rocks comprise quarkzite, sandstone, sitslons,
and minor limesione and dolomite; cerbonates can be highly tranemissive whara
taulted and fractured or civemous, although a high production polential exists, units
hawe not been developed for water supplies across most of the region, sequence was
divided by Winagrad and Thordarsen (1975) into uooer and lower carbonate aoulfers
and upper and lowar clastio aquitards.

NOTE: NTS = Nevada Test Site
Figure 4.1-8
Major Valley-Fill and Older Units of the Yucca Mountain Region
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w Gold Fiat Tuff
+%5 Trail Ridge Tuff
i Pahute Mesa Tuff
Rocket Wash Tuff
-+ Rocks of the Timber Mountain group, where saturated,
| are aquifers and are includad within the upper volcanic
aquifer classified by Winograd and Thordarson (1975) as
the welded-tuff aquifer, and by Luckey et al {1896} as the
Upper Volcanic Aquifer. This group may be greater than

vmh 260 m in some locations. The welded tuffs have low
Aguifer porosity nm:l_nanllgl:rlt porosity and, depending upon the
degree of primary and secondary fracturing, low to high
= tranamissivity. The fractured, bedded tuff portions of the
Ammonia Tanks Tuff Topopsh Spring Tuff have a much higher porosity and
Rainier Mesa Tuff moderate permeablity. The Topopah Spring Tuff aver-
Rhyolite of Fluorspar Canyon | ages about 210 m in thickness bul the upper 15 m and
lowar 9 m have low permeabilty, The Topopah Spring
T Tuttis the aquifer thet supplies water to wells J-12 and
= J-13, which are each capable of producing several
Tiva Canyon Tuff hundred gallons per minute.
Yucca Maountain Tuff
Pah Canyon Tuff
Topopah Spring Tuff
:_'hlﬂ unili_. gleo includes the unfractured basal part of the
g opopah Spring Tuff. The Calico Hilts Formation thins
U ] faico:titw Formation fram more than 460 m to 15 m over a distance of only a
Uol';::n ferwy kilometers under Yucea Mountain. The Wahmonis
Coain Formation has an upper lava-flow and ash-fall tuff, tui-
o e e s 20
: alyar Farmation a & |ribesr-
ﬁﬂﬂ:ﬁamm" bedded with sandstone, siltstone, and claystans with o
total thickness of about 520 m, Both unite have high
poresity, negligile permeability, and low transmissivity,
The Lower Volcanic Aquifer comprises ash-flow fuffs with
7 2";;’;?,‘,’,}”1, actor Pase | YArving degrees of welding, and rhyolite lavas. The up-
o Tram Tuff b par part of the Prow Pasa Tuff, where unfractured, is
Volcanic el __~1 considered part of the Upper Veleanic Confining Unit.
L po it | _Befied F p | This aguifer is less fractured and more aftered than the

upper aguifer and is thus less permeable. The maximum
thickness of this aquifer is probably more than 1,080 m.

Dead Horse Tuff
Grouse Canyon Tuff
Split Range Comendite

The Lower Volcanic Cenfining Unit includes the Lithic
Ridge Tull and the older tuffs and flows. The Lithic
= Ridge Tulf ranges from 185 to 304 m in thickness and

A .| the underlying units may be more than 350 m. Some of
—— the older tuffs may be fractured and and capable of
Lava of Tram Ridge

transmitting groundwater. Czamecki et al. (1297) dent-
fied a lowermost volcanic aquifer within this unit, correla-
tive with the Tub Spring Tuff,

=
|
| Lithic Ridge Tuff
|

\rnl-canln ’ ———

4 Tunnel Formation
Tub Spring Tuft

/ Tuff of Yucca Flat

Redrock Vailey Tuft

NOTE: Basalt flows and cinder cones are included in valley-fill deposits.

Figure 4.1-9
Major Volcanic Rock Units of the Yucca Mountain Region
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Upper Permian and Penneyhvanian Tippipah Limestone & equivalents, relatvely purs
limastone withick-io-thin Bedded limestone & chert-pebbile and siity limeslona: ~ 1,080 m
Carbonain thick on NTS; can be a highly transmesive aquifer where covemous or whare fracluring
has resulted in high sacondary permeandity; axtensive in the Spring Mauntains bad limitad
Aguller = 1o the soulhwest Rarks of Yucca Flat on the NTS

Missizsiplan = Carbonates Undifferentiated - Limesiona, ity imestone. siitstane, and
shale, = 300 m thick on tha NTE, includes Chainman Shale, Timpi Canyon, Mercury, and
Marrow Canyon limestones, hydraulc properties are guite variable, Chainman Shale is an
effeciive #guitand while the Bmestons units, whera fractuned, Faulled, or cavermous can be
highly transmissive, Not cluded In Winograd & Thordarson's classification

Upper
Mississippian and Devonlan - Eleana Formation — Argillite, silistone, quanzites, and
Clastle quarz-pebble conglomanste with Sparse limesions; ~2 350 m thick In region; afhaugh
extensively fraciured, is almost Impermeable and serves as an important aguitend with &
Aguitard prosdunted effect on both vertical and lateral groundwater flow

Davonian — Devils Gale Limestone and Unnamed Carbonates (formarty Nevada
Fasmation) — Devils Gate Le is brecciated lmeslones and dolomite with minar quartzie
% (=~400m thick), former Mevada Fm iz dolomite and quartzita with thicknass & 326m ta

: B20m; can be iransmissive especially whers fraciurad

Devonian, Slurdan, and Upper Ordovician — Undivided Garbonate Rooks — primarly
dolomite {with thickrnass of only 30m in the Cakes Hils 4o 520m to S80m in the Bpactar
Lower Range and western Yucca Flat), and the silly to sandy dolomita of the Ely Springs

; ] Dolornite: {~120m thick); inciudes the Roberts Mountain, Lone Mountsin, and Spotied
Garbonate : Range dolomies; tranemisaive espacially whera fractured

Aquifer

| Middle Ordovician — Eurska Quartzite — Thin baddad witreaus quatzte with minor
| dolemite near top and base of unit; ranges in thickness from 30m to 135m; can serve as a
.| partial aquitatd whan uedaposed againgt higher permaabifty rocks.

Midielle and Lower Ordoviclan - Pogonip Group — includes the Anielope Valley Lime-
slona, Minemile Formation, and Goodwn Limesione. Anielope Valiey Ls is imestone and
gity [imestona (~ 470M thick), Minemile Frm (s interbedded claystone and limestons and
may be a |ocalized aquitard {~100fm thick). Goodwin Ls is limeastons (~300m thick); the
lirmeatones are ransmissve.

Upper and Middie Cambrian — Mopah Formation, Bonanza King Formation, and
Uppar Carrara Formation — Ropah Fm s limestene and dolomite anvartying ity limestone
_] ancd a shale (—G60m thick), Bonanza King Fm s limestone and dolomite (=1 400m), uposr
Carrara Fm i predaminantly limestane (~320m thick), the basal Dundaeroung shale of e
Mopah Fm is ~ 30m-T0m thick and may sarve a6 an squitand, the limestanes and dolomites
Lowar ane fraciured and fransmissive

Clastic

Middie and Lower Cambrian and Precambrian — Lower Garrrara Formation, Zabriskie
Bugultare Quartzite, Woad Canyon Formation, Stiding Quartzite, and Johnnie Formation —
L lower hall of Carrara Fm.is transtional from camangles to ciestic [= 160r thick), Zabrskin
Qtzt has sittstong interbeds {~50m thick). Stiding Olzt is conglomaeritc wi siltstane (~ET0m
thickl; Johnnie Fm is varigated siltstone, quastzie, and limestane {>850m thick), akhough
elansively ractured, units sre aimost Imparmesble and sarve & an mpartan! aguitand
with & proncunced effect o both wertical and tsteral groundwates Now

NOTE: NTS = Nevada Test Site
Figure 4.1-10

Major Paleozoic and Precambrian Rock Units of the Yucca Mountain Region
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Figure 4.1-11

Conceptual Head Changes along a Flow Pathline
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Figure 4.1-12
Log-Log Diagnostic Plot for NC-EWDP-3D
Showing —¥% Slope in Derivative Characteristic of Spherical Flow
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Figure 4.1-13
Semilog Cooper-Jacob Plot for NC-EWDP-3D
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Figure 4.1-14
Log-Log Diagnostic Plot for NC-EWDP-1S
Showing +%: Slope in Derivative Characteristic of Parallel Boundaries
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