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7 - REVIEW OF THE
GEOLOGY ‘AND HYDROLOGY OF THE EAGLE FLAT AREA

: HUDSPETH COUNTY TEXAS

Introduction

On February 27,1991, the Texbasl.IOW-Level Radioactiye'Waste Disposal Authority requested that the
Bureau of ‘Econom’icGeologyperform a p’reliminar'y review. of the'geo'lOQy and hydrology of the Eagle Flat -
area in eastern Hudspeth County, Texas The purpose of thrs revrew was to brlefly summanze what is
known about the geology and hydrology of the area trom a survey of the publlshed llterature to conduct
a field reconnalssance ot the area and to comment on factors that the Authorlty may want to consrder in
its general assessment of the suntabllrty of the area as a host for a reposrtory for low- level radroactlve v

wastes

" Recent maps’of land ownership indicate tha_t" th'_‘e.Statey does not own any sections in the main Eagle F_lat
area, although.’the jS_tatevkdoes ret_a‘in an interest in t_he mineral rights on some sections. Tobmini'miz»e

| upStream drai‘nage,”a'void draina‘ge basins that flow to the Rio Grande, rand ma;;imize the potential for
 thick basin-fill deposits, the pdrt.io.n_‘of Eaglel Flat that lies so'utheast of the road to Grayton Lake, west of
_the drainage divide:'be'tween Grayton Lake and Eagle l=l'at braw,‘ and between the Texas and Pacific and
Southern"Pacitic railroad tracks, has been indicated bas an’area ot potenttalinter‘evst For the purposes of
thls report thrs block of land is reterred to as the "Eagle Flat sute "The Eagle Flat srte is shown on the- '

L Grayton Lake. 7.5- mmute quadrangle topographtc map publlshed by the U. S Geologrcal Survey



Geology of the Eagle Flat Area
Introduction:

The following discussion of the geology of the E’agle Flat area is based on published references and a
brief reconnaissance fiéld'examination of the area on March 7 and 8, 1991. Except where references are
cited, the geologib description is based on the Van Horn-El Paso and Marta Sheets (1 :250,0‘0:0) of the
Geologic Atlas of Texas (Barnes, 1979; 1983). The reader is also r’eferred to Underwood (1963), King
(1965), and Henry and Price (1985) for more detailed geolyogié maps and descriptions, and to a summary
of the regionallgeology ina pre‘vio‘uvs contract report for the Authority by Raney and Collins (1990). U.S.
Geélogical Survéy 7.5-minute topographic maps of Eagle Flat include Allamorey, Bean Hills, Grayton

Lake, Devil Ridge, Dome Peak, and Sierra Blanca.

Surficial Sediments and Geomorphology:

Eagle Flat is an alluvial valley that trends generally northeast-southwest from west of the Carrizo
Mountains to east of Sierra Blanca (figUré 1). The valley has generally Iovw reliéf with little incision by
modern drainages. The margins of the vaﬁey are typically either alldvial slopes or élluvial fans with pborly
developed dréinage channels and gradients that increase toward the b»edro‘ck o‘utcrops of the
surrouhding hills and mountains. ‘Scattered hills and be‘drock_ridges are more common along the
southern margin of Eagle Flat than the northern margin. From this it can be inferred that the tﬁ‘ickness‘ of
sediments filling the basin may be somewhat asymmetric; sediments are probably relatively thin on the

south side of Eagle Flat compared with more axial and northerr. locations.

Grayton'Lake is a closed basin in the central part of Eagle Flat that is the termination of a large drainage

basin that extends well to the west and north through the region of Sierra Blanca. About 5 miles east of



Graytoh Lal<e is a subtle drainage diVide between drainages that llow westerly into Grayton'Lake and.
those that carry’ mnotl to the east into Camel Draw and Eagle Flat Draw and eventually tnto Salt Basin-
' Lobo Valley south of Van Horn Eagle Flat Draw and lts trlbutanes appear to bea better mtegrated and
_ more well developed dratnage network than is the system of dralnages that feed Grayton Lake. This may .
reflect the contrnued Iowenng of local base level in the Salt Basrn Lobo Valley area due to late Cenozotc
- faultrng If the Grayton Lake depressron is structurally controlled the general |ack of modern incision in
'_ th}e dralnagesthat feed Grayton Lakemay lndrcate eltherjthat there_have been no recent faulting events -
to downdrop the basin or that any structural Iowerings have be’en SO minor as not to,cause incision. Less
than 1.5 miles south of Grayton Lake is a_nother subtle draiha'ge divide that separates the Grayton Lake-
Drainage from 'thehed Hills Ptrroyo that leeds i,ntoi Red "Light' Draw (Ctuitman Arroyo), south of the Eagle
Mountains, which leads to the Rio Grande It vshould be noted that northern'and we'stern Eagle Flat does
, not drain rnto Fted Hrlls Arroyo as |s tndncted on the old Army Map Servrce 1 250 000 topographlc maps or

in the report by Gates and others (1980)

The Eagle Flat site: Iles on the north flank of the Eagle Flat basin on the alluvral slope between the
v mountarns to the north and Grayton Lake to the southwest Elevattons at the site range trom about 4,320
to 4 450 feet The maxlmum gradrent lres |n the northwestern part of the site where a 50-loot change m'
elevation occurs oyer a honzontal drstance ol _about 3000 feet. The floor ol Grayton Lake-ls at an
elevation of about 4,275_ feet and the hlg'hest peaksot adjace‘ntrstreeruwitz Hills, north of the site, are
. between 5,000“and"“'_5_,,030 feet. Maxirnurn relief from mountain crest to Grayton Lake is ‘ab‘ou_t 750 feet;
“this change in elevation oceurs over a d'lstance‘ o‘f‘}less_than ;4,’miles. Most:of the }relief is accounted for by

the bold escarpment in the bedrock and the adjacent apron of detritus.

Surficial sediments of Eagle Flat consistjofzQuaterna‘ry»windblown"sand, alluvium, colluvium, and alluvial
fan deposits. »Grayton Lake', an internally dra’ined,- ephemeral lake basin, may co"ntain IaCUst'rine
sediments with some alkali- or salt—impregnated clays. King (1965) mapped Grayton Lake as an_alk_ali' '

“flat. Older Quaternary sediments, possibly inclu\dln"g units equivalent to the series of Quaternary gravels



present in the Hueco bolson, are mapped along the southern margin of Eagle Flat at the edge of the
Eagle Mountains. Well-developed sequences of gravel deposits were not observed during the
reconnaissance, but possibie terrace levels indicating periods of stability and subsequent incision are

present in the Green River area.

No data from dril‘ling are readily available on the older Cenozoic sediments that are inferred to underlie
the surficial deposits. Closed-basin, "bolson" sediménts, equivalent to those of the Hueco bolson, may
be present at relatively shallow depth. Elevations of the Eagle Flat area are similar to those of areas on
the flanks of the Finlay and Malone Mountains where the Camp Rice and Fort Hancock Formations are
exposed. Eagle Flat surface elevations are, however, higher (200 to 400 feet) than the elevation of the
highest outcrops of bolson fill in tributaries to Quitman}Arroyo in the Red Light bolson south of the Eagle
Mountains. However, even if bolson deposits are present in the shallow subsurface at the Eagle Flat
site, the proximity to bedrock sources of sediment implies that one may expect to find more alluvial fan
deposits of coarser grained detritus than is typical of the Fort Hancock Formation at the Fort Hancock

site.

Borrow pits between Allamore and Hot Wells, a borrow pit north of Grayton Lake, and a dirt tank
northwest of Grayton Lake expose fine-grained sediments below and interbedded with coarser grained
materials. The fine-grained sediments are mostly fine to very fine sands and silts with minor tloating
clasts prébabiy derived from local bedrock; calcic soils are weakly to moderately well developed and
commonly contain calcic nodules locally. Most exposures are about 6 feet deep, the most intense calcic
soil development occurring within 3 feet of the present surface. The uppermost materials generally are
\
coarse-grained fluvial deposits with very weak calcic soil development that are locally mantled by
windblown sands. Surface stability is indicated by the presence of the welli-developed calcic horizon, an
absence of incised arroyos (except locally in the Eagle Flat Draw drainage), ventiiacts, and moderately
well developed desert varnish on Precambrian cobbles on surfaces of desert pavemént formed by

deflation or sheetwash.



Reconnaissance examination of bolson deposits in the Green River area and in Red Light Draw
(Quitman Arroyo) indicates that these relatively small basins tend to have sediments that are coarser
grained than is typical of much of the Fort Hancock Formation in the Hueco Bolson. Fine to medium
sands appear to be the dominant grain size with lesser silt and rare clay-rich units; also relatively
common are coarser clasts and fluvial-channel deposits. Some of these deposits are indistinguishable,
on the basis of visual estimates of grain size, color, and caicic soil development, from the fine-grained
older sediments observed on Eagile Flat, although the Eagle Flat deposits are not mapped as bolson

deposits on the published maps.

Bedrock Geology:

Bedrock is exposed east of Eagle Flat in the Carrizo Mountains, north of Eagle Flat in the Streeruwitz

Hills-Allamore area, and south of Eagle Flat in the Devil Ridge-Eagle Mountain area.

The oldest rocks of the region are exposed in the Carrizo Mountains. These Precambrian rocks of the
Carrizo Mountain Group include both metamorphosed igneous (g‘ranodiorite, amphibolite, metarhyolite)
and sedimentary rocks. They are inferred to have been deposited about 1,200 to 1,300 mya and then
metamorphosed about 1,000 mya (Denison, 1980). The metamorphic rocks were subjected to two or
more periods of deformation during the Precambrian, and metamorphic grade generally increases from
north to south in the Carrizo Mountains (Henry and Price, 1985). The Precambrian rocks are locally

overlain by much younger, unmetamorphosed sedimentary rocks of the Permian Hueco Limestone.

North of the site, in the Streeruwitz Hills-Allamore area, are outcrops of younger Precambrian rocks.
These include less intensely metamorphosed limestone, conglomerate, phyllite, and volcanic and

intrusive igneous rocks of the Allamore Formation overlain by sandstones and conglomerates of the



Hazel Formation and the younger Van Horn sandstone. At the south edge of the hills, rocks of the older
Carrizo Mountain Group have been thrust ’over the Allamore Formation along the Streeruwitz thrust fault
(King, 1965). Thts thrust fault is of probable Preoambnan age, as the'thrusting event does not defon'n the
Van Horn sandstone of probable Precambrian age (King, t965). ~The Precambrian rocks are locally
k directly overlain by the Hueco Limestone‘or by yo‘unger Cretaceous sedimentary' rocks of the

Campagrande Formation.

South of the-Eagle Fl'at site in’the Eagle Mountains-Devil Ridge area rocks of Precarnbrian to Tertiary

" age crop out. Carrizo Mountam Group rocks overlain by Hueco erestone in crop out in a small area the
eastern Eagle Mountains. Marine sedrmentary rocks of Cretaceous age are the dominant rocks exposed

in this area. . From oldest to youngest these umts are the Yucca, Bluff Mesa Campagrande, Cox

Sandstone, Flnlay, Benevrdes Loma Plata, Eagle Mountauns Buda, and Qjinaga Formations.

Small intrusives of Tertiary igneous rock are present at:' scattered l_ocalities'in the Carrizo Mountains-

Eagle Mountains-Deyil Ridge area. A large area of Te_‘rtiary intrusive and extrusive volcanic rocks is
present in the central Eagle Mountains in the Eagle Mountains caldera (Henry and Price, 1985). The

Eagle Mountains caldera is dated at 35 to 36 Ma; the nearby Van Horn Mountalns caldera is dated at

38 Ma (Henry and Price, 1989 table 3).-All Tertlary igheous actlwty in the Trans-Pecos regron is

Miocene orolder (Henry and Price, 1985). .

The bedrock beneath the Cenozoi'c sediments can on_ly be'interred from projeotions of forn_tations,
contacts, and taults exposed in outcrops of the sU‘rrounding hills and mountains. Nodrill hole data have
been examined.for this preliminary review;_ The'southern part of Eagle Flat is clearly underlain by
Cretaceous units at relatively shaltow depth. The northern part of the basin is probably floored by
Precarnbrian rocks, possibly the upper plate of the Streeruwitz thrust,.overlain at least locally by Permian
or Cretaceous sedimentary rocks. | The Hitlside fault (see below) also projects through this area, as does

the.inferred Cenozoic fault of Henry and ,Price (1985).



Tectonics and Structural Geology:

*: The tectonrcs of the regron have been the subject of many publrcatrons and are not drscussed here in
detail. A prevrous summary of the tectomc hlstory ‘was prepared tor the Authorrty last year (Raney and

Collms, 1990)_, and only the major events that are |mportant to understandlng the-Eagle Flat area are

N
\\

briefly mentioned below.

~ The Precambrian rocks of the Carrizo 'Mount'alns.\are"strongly detorrned and have been thrust onto less
severely tauited and folded younger Precambnan rocks present in the Streeruwrtz Hrlls Allamore area
along the Streeruwrtz thrust fault Overlyrng Paleozorc (Hueco leestone) and younger rocks are locally

dlsplaced along hrgh-angle faults but warplng and trltlng is generally less than 10 degrees '

The Texas Lrneament a much- debated reglonal tectomc teature (see -Albritton and Smrth 1965 King,

1965 Muehlberger 1980), has been hypothesrzed to proyect through the regron between Van Horn and -

o Srerra Blanca and thus would pass through the Eagle Flat area Krng (1965 p. 118) who mapped the

geology in the Eagle Flat area that mcludes the supposed trace of the Texas Lmeament was skeptrcal ot

its exrstence and crted one of the early proponent s (Ransome 1915 p. 295) descnptron of the |
Lrneament "vaguely defmed and perhaps in part rmagmary," as an untlattermg, but probably ]ust ‘
| characterlzatron ot thrs feature.” More recent proponents have tended to vrew the: Ltneament as a broad |
: zone of deep crustal weakness that has rnfluenced the northwesterly trend ot some of the ‘mapped taults ‘

of the regton

The Hrllsrde tault a major hlgh angle tault of the area that strtkes northwesterly and is corncrdent with' the '
northern edge of the Carrrzo Mountarns has been crted as an element ot the Texas Lrneament Krng

- (1965) descrrbed field evrdence to refute major strlke slrp drsplacement along the Hillside tault since the



Precambrian. The Hillside fault is a major displacement féult-, north side downthrown, that has faulted

units at least as young as 'Cretaceous in exc_:ess-of 1,000 feet (King, 1965).

Cretaceous and older sedimentary rocks in thé ‘Devil Ridgé-Ea_gIe Mountains area contain folds and
thrust faults related t.o the late Mesozoic or e:arly Tertiary Larémide Orogeny. Fold axes trend
northwesterly,-and tranéiation was generally td the northeast. High-angle taults‘, many of small
displacér’nent (Underwood, 1963), may in bart be related to Largmidé deformation. They are mapped as
much more numerous in CrétaCeous rocks than in poét’-La‘ra'midev_igneo_u_s' ioqks, but some are clearlvy
shown to displace the Tertiary rocks in the ‘Eagle 'Mbgntainls.' Eagle Flat occurs in _the;transition zone
between rocks to the southwest that were‘ mod_e’rétely'tos‘tron.gly deformed by Laramide tectonism and

rocks to the northeast on the Diablo’ Plateau'that' were relatively mildly deformed by Laramide tectonism.

Late Cenozoic faults are present in the Salt Basin-Lobo Valley area less than 20 miles easterly from
Grayton Lake. The town of Valentine; héar the site of the Iargest‘recdrded earthquake in Texas; the
1931 magnitude 6.4 (Dosér,‘ 1987) Valentine event, lies about 55 miles southeast of Grayton Lake. ‘No

faults that clearly displace Quatemary sediments aré shown on the published maps of Eagle Flat.

Many small-di}splac‘:ement -faults areshovﬁn by Undemood'(1963) as projecting beneath Quaternar.y}
sediments on the nonh side of thg Eagle Mountains. Faults that are indicated as being present within or
as offsetting Quaierhary units ére almost all on the Red Light Draw vside of‘the E‘agleb Mountains
(Underwood, 1963). ,Mappihg by King (1965), north of qulé Flat, generally show§ faults‘that'are
| restricted to 'pre-Quaternary.unifs, although at at least bne. locélity, near the Old Circle Ranch about

8.5 miles north of Allamore, a fault is indicai_ed to be present in Quaternary alluvium.

Henry and Price (1985) inferred that the Eagle Flat basin may be fault bounded. They projected a
northern bounding structure as an arc that trends wes_tv'-northwest'erlyrto more northwesterly from north of

Grayton Lake to the southwest edge of the southern Caryizo Mou_htains. This fault may be present on



cross section J-J' (Gates and others, 1980), which indicates that the bedrock is at least 500 feet deeper
inthe hanging wall of the fault." At its southeastern terminus, the inferred structure has a similar strike to
a mapped fault along the west side of the Van Hbrn Mountains that appears, io be visible in Quaternary
sediments. Viewed from the Green River road, this fault appears to have a linear trend and to mark the
contact between bedrock in it_s footwall, to the éast, and"Quaternary sedimenté in its hanging wall, to.the
west. Thére is a distinct change in slope and vegetation across the fault. The inferred southern bounding
structure’.(Henry and Price, 1985) is mapped mbstl‘y along the northeastern ﬂank of the Eagle Mountains

and terminates-several miles to the southeast of Grayton Lake. There is no obvious surficial expression

of this faL_JIt.

Hydrology of the Eagle Flat Area

Surface Water:

There are no per‘enn‘ial streams in the Eagle Flat region. Gra‘ytoﬁ Lake is an ephermeral lake that
- contains water only afterk storms have produced significaﬁt rUnoff. Most of the Grayton Lake,dfainage
basin lies to the west and northwest of Grayton Lake. The site area lies to the northeast of Gréyton Laké
where a repository may be located such that the drainage basin upstream from the facility |s restricted to
no more than 2 or 3 square miles." The ,reg'ion drained‘by Graytoh Lake isvlarge, but it is»presﬁmed that it'
would take an exceptional precipitation event, or seriés of events, to fill the basin to”the level of the
highest closed contour (4,310) shown on the topographic mép. Maximum depth of water that could be
contained within the Grayton Lake basin is about 40 feet. If excess waters were to ﬂow into the basin,
the water would crest the drainage divide at the southeast side ofrthe basin (at an elevation between
4,310 and 4,320 feet) and flow into trib‘utariesl to Red Hills Arroyo énd then into Quitman Arroyo to the

southeast.



£

Surface drainages that drain into Grayton Lake are not well incised and abpear to be poorly integrated.
Drainagesbare locally bétter defined on the aliuviéi aprons at the base of the surrounding highlands than
on the lower gradient alluvial slopes and distal alluvial fans that comprise much of the Eagle Flat area.
Runoff may be locally contained in drainages, but large precipitation events probably result in shallowv
sheet flow overlarge areas. Drainages at the east end of Eagle Flat that are part of the Eagle Flat Draw
drainage network are better integrated and somewhat more deeply incised and probably are moré
capable of containing typical precipitation events within the defined channels. Sheet flow is probably still
operative ouvtside the channels in the interfluvial éreas. especially during large events. The effects of
man-made features, especially the railroads and the intersfate highway, on surface-water flow may be
locally important, but they havé not been eval’uated. The Authority staff report that FEMA 'maps indicate
flooding is restficted to areas adjacent to the major drainages that feed Eagle Flat Draw and to the

immediate vicinity of Grayton Lake.

Ground Water:

Ground-water quantity, quality, and elevation are poorly constrained by available data. Regiohal
interpretations are based on sparse well control (Gates and others, 1980; White and others, 1980;
Mullican and others, in review). Data for only one well in the Grayton Lake»sit_e are shown by Gates and

others (1980, figures 17 and 18).

The Grayton Lake site is mapped (Gates and others, 1980, figure 17) as having betwéen about 700 and
less than 500 feet of basin-fill deposits. The one well in the southeast corner of the site Has a recorded
thickness of 690 feet of sediments above bedrock. The water level in this well (figure i8) is at 700 feet
below surface, or 10 feet below the base of the basin fill. The water levels appear to rise steeply in
elevation to both the northeast aﬁd the southwest away from the basin axis. Recharge to the ground

waters beneath the site may occur, in part, on the Diablo Plateau where alluvial cover is thin or bedrock
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- crops out.‘ Gates and others (1980, figure 19) inferred that the eastern one-third to one-half ot’v the site
area is underlain by basin fill that contains fresh water (water with less than 1000 mitligrams per liter:
dissolved solids).v This map seems at odds with the data from the one well in the Grayton Lake site that
indicates that no water was present inthe basin-fill sediments. It is possible that ‘no saturated basin-tilt_
sediments are present beneath all or oart of the Grayton Lake site area. The northwestern limit ot fresh
water in basin-fil sediments, known to be presen_t in SOutheastern Eagle Flat, must be near the site area,
but it needs to be more precisely defined. Gates and others (1980) suggested that no large volumes of
tresh ground water are khowh in the Eagle Flats area, althoug'h srnall volumes may be produced near

Allamore.

West of the Eagte Flat site, in the vicinity of Srerra Blanca, most ground water is produced trom rocks of

Cretaceous age (Campagrande erestone and Cox Sandstone) ‘The basm fill is generally less than |
500 feet thlck and is mostly unsaturated The water is also of lower quahty, slightly to moderately saline,

than that in the basin-fill sediments of the southeastern portron of Eagle Flats. Much of the water
requrres some treatment prior to use.as a source of drinking water (White and others, 1980). Water
levels are commonly 750 to t,’QOO feet below surface, and most ’wel'ls prod_uce less than '1 00 gallons per
minute. The storativity of the aquifer appears to be fracture co'ntrolled, as is also true of the bedrock
aquifer near Allamore, and w}ells commonly have specific capaoities’ of only a few gallons per minute oer

foot of drawdown.

A potentiometric surface comoiled_by Mullican and othersv ‘(in‘ review), using the data available |n the
" Texas Water CommisSion'd‘ata base, suggests that the Eagle Flat site Ites near a hydrolog’ic divide.
Ground water east of the site tends to flo‘w eastward toward Van Horn and the Salt vl‘Basin; ground water
west of the site tends to tlow westward and southwestward toward the Rio Grande. This agrees with
Gates and others (1980) who suggested that waters trom the northwestern end of Ea'g'le Flats'probabvly'

discharge through Cretaceous rocks toward the Rio Grande. The mountains of the Allamore-Streeruwitz

11



area to the north of the srte and the Eagle Mountams to the southwest are probable highs on the

potentlometnc su rtace

Beyond the confines of Eagle Flat, it has been suggested that potential sources of water that will meet

drinking water standards may occur in Upper Red Light Draw and near the GUerra 'No..,t test holie on the

" northeast snde of central Red Light Draw (Young, 1976) Young (1976) cited prevnous studies as

lndicating that Red nght Draw is not only the most llkely area in Hudspeth County where a well tleld '
vcould be developed that would produce good quality dnnklng water but it.may contain the only areas

where such a water supply could be developed

Geothermal Waters: v_

Eagle Flat lieslwithin the region of Trans-“Pecos that is known to contain geothermal reso'urces The two
known occurrences closest to the sute are at Sierra Blanca and Hot Wells Both occurrences contain
waters at near 100 degrees Fahrenheit Waters trom the Sierra Blanca well contam about 2,700 total

dissolved solids (TDS), whereas TDS content at \,Hot Wells is only 320 (Hotier, 1980).
" lssues
The following is a partial list of some of the issues that maybe pertinent to those making decisions

- regarding the vrablltty of a site tor a Iow level waste reposrtory in the central Eagle Flat area. This is not a

_comprehensnve Iist and the impact of most ot these tactors on tacrltty design and pertormance

: assessment cannot be accurately determined on the bas:s of avallable data tis, however useiul to

consuder each factor before attemptmg to arrrve at a general conclusuon regardmg the possrble suttabtllty

of this area.

C‘j_1.2 :



| Geologic'andl-'lydrologic Issues:

1. - | Complex Geology-~The bedrock geology of the areais moderately complex Precambrian through’
Mesozorc age rocks have been subjected to several penods of detormatlon and the bedrock
geology beneath the: srte is only mferred trom prolectron of unrts in adjacent. h|lls and mountalns
The area lies near the nonheastern margm of the Laramrde deformation and mcludes structures

some workers have related to the Texas Lmeament

o Complex geology is prrmanly an issue wrth regard to pertormance assessment and the abrlrty of
screntlsts to model the site. The complexrty of the bedrock may not be anissue if the facrlrty can
~ be shown to meet performance objectives based on modelmg of the presumed host media, the
basrn-frll sedrments The basm fl|| sedrments are not especrally complex tor thls depositional |

' envrron_rnent and, wrth much more data, 'could betadequately modeled.

_2@ Recent Tecton_»ics’ and Seismlcity’-_—Eagle Flat Iies within the., Trans‘-Peco‘s regionand thus has a
moderate_potential_\forfutu_re earthquakes' to :occ_ur.j The same aSsumptions regarding the )
magnltude‘ot the "floating" earthquake that were ’made tor the Fort Hancock site are also pertinent

' to the Eagle Flat area. Several faults within 25 mnles ot Eagle Flat have been active dunng the
Quaternary, although Eagle Flat itself has lrttle evrdence of Quatemary taultrng compared to the '
Salt Basrn Lobo Valley-Valentrne area the Green River area, or Red nght Draw The southeast .
end of the surtace expressron ot the Amargosa fault, ln Mexrco lles about 25 to 30 miles

‘ southwest of the Grayton Lake area.

Eagle Flat |s probably a tectonic ba'sin:;but tew’data are available to indicate the location of

bounding structures or the timing orimagnitUde’ of past events. The initial review suggests there

1



are no surface indications of fault scarps in the surficial basin-fill sediments in the immediate
vicinity of the site. Low-sun-angle aerial photographs will be needed to identify ariy, subtle scarps

that may exist. Geophysical methods may be usejul in delineating the location of faults.

Fissures--Fissures are present in basin-fill sediments in areas near Eagle Flat Draw and in Red
Light Draw. None are known at the site, but access has been limited, and careful study is needed.
Locally thick vegetation will require detailed examination of high-quality aerial photographs and

probably a helicopter survey.

Host Sediments--Only the upper few feet of the potential ﬁost sediments can be obsyerved in
outcrop. Sufficient silt and clay _(minor) may be present to decrease the permeability, but beds of
more sandy to conglomeratic materials may also be present. Alternating beds of diverse grain
size may also serve to inhibit permeability. Extensive core drilling may be needed to characterize

the host sediments adequately for numerical modeling.

The thickness of the basin-fill sediments is poorly constrained, but probably ranges from less
than 500 to about 700 feet thick. Drilling and geophysical methods may be needed 1o establish

this parameter.

Erosion and Surface Stability--The surface of the site area appears to be qUite stable. Few
indications of incision by modern drainages are preéent,’and the presence of such features as
desert varnish on surface cobbles suggests extensive periods of ‘stability. Minor sheetwash and
eolian deposiﬁon and deflation appear to be the most aciive processes. Better access to the site

is needed to evaluate this issue.
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.Flooding--Locating a facility within the site area would limit upstream drainage. The runoft trctm
torrential rains is unttkely to be contained in the low-relief drainages on the site, and shallow
: sheetwash may occur. It is presumed that water depths will bé insufficient to constitute flooding.
The'exist’ing_ highway and railroads may have si’g'nifi'cant impacts on how and wttere surface
waters fldw. Detailed topograph‘ic map's‘may be required to adequately model runoff, but more

general models may indicate if potential problems are likely to be present.

Eagle Flat Draw has a subtle dramage dlvnde wrth the Grayton Lake dramage Although it seems
improbable that flood waters in the Eagle Flat Draw dramage would attain sufficient elevatron to
crest the divide, this possibility should be addressed by the modeling. At worst, such a scenario

‘would only eliminate part of the area being considered. -

As long as the facility is above 4,320 feet in elevation, waters are unlikely to risé fast enough in

Grayton Lake to flood any facility from the southwest. This possibility can be readily modeled.

Depth to Water Tabt_e--Ttte thickness of thé unsaturated zone is pr)orly constratned. Data from the
closest well indicate that the depth to water is 700 feet and that the water owurs in bedrock rather
than in basin-fill sediments. Regional data suggest that the site may be near a hydrologic divide
between waters that discharge stowly southwesterly toward the Rio Grande and those that flow
easterly toward the Salt Basin. More data on the saturated zone are needed to determine flow

velocities beneath the site area.

The role of Grayton Lake |n possrble recharge of waters to the subsurface is unknown. This is of

concern, because any contammants from a facaltty at the site could be carrled by surtace runoff
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into Grayton Lake. Possibilities to be evaluated are that waters ponded in Grayton Lake may
recharge the deep subsurface aquifer, may follow permeable zones in host sediments beneath the
facility, or may follow other permeable pathways through bedrock to be discharged into the Red
Light Draw area to the south. The probability of any of these scenarios and their impact on

performance assessment are unknown.

Water quality--Assuming that the gfound water is in Cretaceous bedrock, as at Sierra Blanca, the
water is possibly somewhat saline. The site is, however, near the zone of fresh water in basin-fill
- sediments that has been identified in the eastern Eagle Flat area. The waters may be geothermal,
although it is unclear what effect, if any, this would have on performance-assessment analyses.

Currently available well data are too sparse to address these issues.
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