POR

URANIUM RESOURCES INC.

ARTHUA L. 31SHOM
Everonments ‘danager

October 31, 1978

Mr. Buck Steingraber, Chief
Uiderground Injection Uni

Tuxas Department of Water Resources
P.0O. Box 13087 Capitol Station
Austin, Texas 78711

RE: URI LONGORIA PROJECT
AREA II

Dear Mr. Steingraber: .

Persuant to instruction issued by the Texas Depart-
ment cf Water Resources (TDWR 0732),U*an;um Resouzces, Iac.,
(URI) hereby files an applicaticn for a permit to conduce
in situ uranxum leaching. Such application and ASSOulate& =
technical port are enclosed. . i ot

ky o ‘R, L T
. . . e 'l aw

After review for completeness, please contact me
for any additicnal information vou may recuire, cr for
clarification of any aspect of the agplication. d

-

-
-

Sincerely,

Arthur L. Bishop

Environmental Manager

et SR 4\’)'. a '30‘ " sl
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TEXAS DEPARTMENT OF WATER RESCURCES

OR DEPARTMENT USE ONLY
1700 North Congress

Stephen F. Austin Building ication No.

P.0O. Box 13087, Capitol Station ounty-District
Austin, Texas 78711 ecelipt Ackncwledged
Adr, Review By
Administratively
Eomplete

Copies Sent: PSwD, TDH,
Dist.

APPLICATION FCR PERMIT TO CONDUCT IN SITU URANIUM MINING

1. Applicane URANIUM RESOURCES INC.

Business Address Suite 735, Promenade Bank Tower, 1500 Promenade Center

cisy Richardsen, Texas Zip Code 75030
Mine Yame LONGORIA County  DUVAL
Mine Address (if availadle) P.O. Box 228 3runi, Tasw 72344

2. List the name, title and telephone number of persons or firms authorized to act
for the applicant during the processing of the permit application.

dqr. W, M, McKnfcht, Jr. Mr. Arthur L. Bishopo
Production Manazer Environmental Manac;:
Uranium Resocurces Inc. Cranium Resources inc.
P.0. Box 1381 735 Promenade Bank Tower
Corpux Christi, Texas 78403 1500 Promenade Center
Telephone: (51

2)883-2589 Richardson, Texas 75080
Tele thone: (214)234-5224

3. 7Type of permit: original (X ) Amendment to Permit No.

4. List any other permits, existing or pending, which pertain to pollution control
activities conducted by the mine at this locaticn. An applicasion for a
Scurce material license will be subtmizzed to t=he Taxas Dept. of
on Oor about January 1, 1979.

5. Provide a description of the mining activity to include (brief and gene:al):

Health

a. Mining Methods,
b. Leachate Control Metheds, 2
¢. Leachate Prccessing Methods,

d. Acuifer Restoration Methed. ] 2 ] 4 CO ]

APPLICATION r;c’::;;:‘:: j;'-;: URANTUN MINE 14311
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11. Attached:

Initial
@. Descripticn of Mining Activities
b. Permit Area Map
€. List of Adjacent Landowners
d. Legal Description
e. Tabulation of Surveys
f. Lease List
g. Cross-secticns
h. Technical Report
i. Radicactive Materials License or Letter
(TDH)
I, (Name) ARTHEUR L. 3ISHOP »(Title) Environmental Manager

(Company Representacive)
State that I have knowledge of the facts herein set forth and that the same are true
and correct to the best of my kncwledge an belief. I further state that, to the
best of ay knowledge and belief, the project for which application is made will not
in any way violate any law, rule, ordinance or decree of any duly authorized govern-
mental entity having jurisdicticn.

Date Signature

1214 002
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MINING ACTIVITY

Uranium Rescurces Inc. proposes to conduct in situ
uranium leach activicy within a 3.1 acre production area
in southwest Duval County. Mining/benefication activity
will be confined to a three step process: ore body leach-
ing, uranium extraction, and restoration. Extraction pro-
cessing is confined to a surface facility covering 2 E
acres, while leaching and restoration processes encorpass
a sinuous configuration of line drive injection/preduction

wells in a 3.1 acre area (Fig. 5-1).

LEACHATE AMD LEACHATE CCNTROL

Leach solutions consist of fcrmation water that is
chenicalally fortified with oxidant and lixiviant chemistry
of cationic and anicnic composition identical to existing
groundwater geochemistry. Leach solutions are pusped into
a northwest - southeast trend line of 13 injection wells
(Fig. 5-1). From these wells leach solutions enter 40 feet
of ‘roduction zone at a depth of 510 to 650 feet below sur-
£: 2 (Fig. S5=2). After uranium oxidation and complexing,
uranium enriched solutions are extracted from the producticn
zone via a line of 12 production wells which trend subparallel
to the injection well line, (Tig. S-1). Horizontal and ver-
tical migraticns of leach solutions away from the procduction
area/production zone are controlled by production exceeding
injection. "Bleeding” of fluids from the formation ~reates
a hydraulic sink geographically centered upon the producticn
area, (Fig. 5-2). This sink precludes any outward f£luid mig-
ration. Bleed volumes and fsrmation responses are continu-
ously monitored on site in order =0 evaluate efl ectiveness of
systam control. After pregnant sclution reaches -he surface,
it is strigped of uranium, chemically re~fortified and re-

injected.
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EXTRACTION (Fig. 5-3)

Extraction of uranium from solution occurs in ion ex-
change columns where the complexed urany. wnion is exchanged
for chloride ions on the ion exchange resin. Once all resin
exchange sites are occupied with uranyl complex anicns the
column is taken out of service and eluted by reversing the
ion exchange process. Cranium rich soluti~ns resulting from
this process are subsequently precipitated :nd storaé prior
to transport to Cklahoma for subsequent proceosing in the

nucla2ar fuel cycle, (Fig. 5-3).
RESTORATICN

Restoration of a depleted production zone is accomplish-
ed by displacement of contaminated formation waters with un-
affected waters through coutinuous extraction of contaminated
waters from the formation (Pig. 5-4). Wwaters from re =sration
pumping, as well as processing waste fluids and bleeu am

solutions are all directed to waste retentiocn facilities

prior to disposal by deep well injection.
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ADJACENT LANDCWNERS

MAP REFERENCE

n

WAYNE MANN
11303 Dumas
Houston, Texas 77034

VINCEY WATERMAN
P.0. Box 427
Hebbronville, Texas 78261

ELTON SPECHT
906 W. Vigcie
Hebbronville, Texas 78361

ALFCSO VALDEZ
507 E. Santa Clara
Hebbronville, Texas 78361

MANUEL T. LONGORIA
1408 Mier
Laredo, Texas 78040

FERNANCC MCRENO

¢/o Manuel T. Longoria
1408 Mier

Laredo, Texas 78040
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LEGAL DESCRIPTICN

The Leongoria Project Permit aArea boundary forms a
rectangle 2,130 feet long and 1,320 feet wide. Lamprecht

coordinates for the corners are given below:

MAP REFERENCE X 4
A 1,979,731 621,627
B 1,978,595 620,972
C 1,979,652 619,123
D 1,980,798 619,778
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SURVEY TABULATICN

The proposed perm t area for URI's Longoria Leach
Project is contained within two mining leases under which
Uranium Resocurces Inc. is sole lessee. These leases are

recorded as:

ANGELINA 3. DE LONGORIA et al (lessor)
T™XM-1
Bock 262, PP, 72-207
Duval Cou.ty Oil and Gas Lease Records
964.3 Ac, Exp. 8-10-82.

and
FERNANDO GARCIA MCRENO et al (lessor)
TXM=2
bock 262, PP, 208-232
Ouval County Cil and Gas Lease Reccrds
1348.2 Ac, Exp. 8-10-382.

Contained within these twc lease areas are all, or part

«f the following surveys:

Survey 169, G.C. & S.F.R.R. A-3862;
Survey 170, R.V. De Guerra A-1257;
Survey 171, G.C. & S.F.R.R. A-361;
Svrvey 172, G.C. & Z.F.R.R. A-1249 and

Survey 173, F. Garza, A-360, Duval County.

The permit area lies wholly within Surveys 172 and 173

28 described artove,.
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LEASES

Leases pertinent to URI's Longoria Leach Project,

Mine Area II are listed ' nder S-8 Survey Tabulation.
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CHAPTER 1.

PERMIT AREA LOCATICN

Uranium Rescurces Incorporated (URI) proposes to con=-
duct in situ uranium leach cperations in socuthwestern Duval
County (Fig. l-l). P? .posed permit area is located 8 air-
line miles northwest of Hebbronville (pop. 4079), Jim Hogg
County; and 5.5 miles southeast of Bruni (pop. 375), Webb
County.

At Present, there are two permitted in situ uranium
leach operaticns within a 5 =mile radius of the Longoria Leach
Project permit area. Mobil Cil Corperation/Energy Minerals
Division, U.S. and Canacda is currently operating the O'Hern
Project which is agproximately 2.5 miles west northwest of
the Longoria permit area. Mcbil Cil Corporation has also
permitted the Holiday-"1 Mesquite in situ Leach Projec:.

This project is uncder development and is projected for a
1979-1980 operational start-up. Holiday-El Mesguite is
located approximately 4 miles north of the Longoria permit

area.

Within a two mile radius ' . the Longoria Leach ?roject
there are no major water supply wells. Hcwever, water supply
wells for 3runi -=- Hebbronville are completed in the sanme
formation as the Longoria Leach Project Prcduction zone.
Number and location of these wells are detuiled in Chapter

7 A,
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CHAPTER 2.

PERMIT AREA TOPOGRAPHY

The Longoria Leach Project lies in an area of relatively
low relief. Upland gradients average 23 feet per mile in-
creasing to 60 feet per mile in dissected areas adjacent to
mjor drainage ways. Stream gradients for Arroyo de las
Angeles (Fig. 2-1) average 18.2 feet per mile.

No major drainageway transects the Longoria permit area.
However, the drainage divide between Ncriacitas Creek and
Arroyo de los Angeles crosses the southern portion of mining
leases held by URI (Fig. 2-1). The ongoria permit area lies
wholly within the Arroyo ce los Angeles drainage basin.

Arroyo de los Angeles is a tributary to Mesquite Creek with the
confluence located approximately 4.2 miles east northeast of
the URI permit area. Mesguite Creek and Nori:citas Creek ulti-

mately join 4 miles east southeast of Hebbronville.

1214 010



CHAPTER 4,

INITIAL MINE PLAM

b. Schedule

Estimated productive life for Lonqoria Area II is
. k. However, variability in permeavility, and cx.-
dation rates; underestimaiion of uranium reserves; and

ficatien of production P! cedures may increase productive
life by as much as S0,

When wells cease to be Productive they wil! be shut
in and partial restoration will commence, through displacement
of mine waters by inwargd swWeeping of unaffected waters in re-
Fcnse to the bleed stream. Full restoration will commence
upon cessation of aining activities. 3ased on restoration
tests by Mebil cil Corperation on non-armonia leach ocperations
in the immediate area, it is estimated that full restoration
can be accomplished Sy fluid displacement of mine waters with
unaffected mine area waters. The total volume Produced to
accemplish this is calculated =5 be slightly less than fiva

times the pe»= volume of the :ffacred Production zone.

The "4 a gravel" producticn zone for iongoria Area IT
has an average net permeable interval of 31 feet with an iverace
Porosity of 28%. Toral affectad area of Area II is calculated
as 12.2 acres. Thus cne Fore volume is equal %o 34.54 million
gallons. At a restoration dispesal rate of 300 SPM using re-
verse osmcsis technigues or 2.0 SP™ using untrsated subsurface
injaction restoration will be accomplished ia 8 o 17 montis.
IS the entire 32.5 acre mine area is contaminated restorat:on
could be accomr ishesd in 21l %o 44 months. Since =otal area
affected by [ning cannot be finitely estaklished and by regu-
lation it cannat exceed the 22.3 acre mine area, the latter
aumter is considerad =o tce worse case and is the restoraticn

Cime limit for the Longoria Area r:. ] 2 ] 4 (J‘ ‘



CHAPTER 5.

REGIONAL GECLOGY

Duval Courty lies wholly within the Sand Plain sub-
grovince of the Texas Gulf Coastal Plain. All of the county
is situated on the northeast flank of the scutheastern plung-
ing synclinal Rio Grand Embayment. Surficial ceclogy consists
of either late Terliary, early Quate 1ary sediments deposited
by the Rio Grande fluvio-deltaic system or Holocene alluvial
and eolion depcsits.

Topography structure and tratigraphy of Duval County
are discussed in greater detail below.

TCPCGRAPHY

Topography of Duval County is typical of scuth Texas
Gulf Coastal Plains. Relief is generally 40 feet or less
and surface gradients average less than 40 feet per mile.
Drainage gradients (20 feet per mile plus) are scmewhat higher
than normal coastal plain. The drainage within Duval County is
intermittent, which results in the sediment logced gtraams with

gradients associated with semi-arid to ariéd climates.

Because of this climate, extensive caliche development
can te found throughout the county. Caliche forms a caprock
armour which supports distinctive northeast-scuthwest trending

escarpments found in northwest Cuval County.

Duval County lies between the Nueces River and Rio Grance
drainage systems. Streams trend southeast and empty dirsctly
ints the Texas Gulf. Thisg feature combined with low rainfall

ané hich evaporation results in pocorly cdefined drainace systerms

4 ;2\ Q {)\‘2

and in some cases closed drainace basins.



STRUCTURAL GEOLOGY

Formations outcropping or underlying Duval County
strike approximately N 25 E, and dip to the southeast at
' :o0 80 teet per mile (Figs. 5-1,2,3 and 4). 1In local-
ized areas dips may be reversed and/or increare to 180 feet
per mile because of faulting cr deformation proeximal to

salt dcme development.

The -ounty can be typed as a brcad scutheastern dipping
monocline brcken locally by one fault zone and an area of
salt Jcme develcpment. The fault zone trends northeast
southwest in the northwestern part of the coun‘y. Relief
on the echelon down to the coast faults (Fig. S5-=1) is vari-
able, but have sufficient cloture for oil and gas entragment.
Local antithetic up to the coast faults form bounding faults

for horsts and grabens in the overall fault trend.

A second structural feature is the Palangana Salt Dcme
which is approximately six miles north of Benevides. Around
the dcme, structural attitude of sedimentary sequences are
altered or reversed to the regicnal trend (Figs. 5-2,3, and
4). Cn the dome, the OCakville ané Catahoula units are absent,

nd the influence of the dome has impacied the Goliad sedi-

aents.

The Piedras Pintas 5alt Ccme is not as large nor dces
it have as much impact on local structure as the Palangana
Come. Intrusior of the Piedras Pintas Come has altered the
Qakville and Catahoula units, but has not altered Goliad sedi-

ments significantly.
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STRATIGRAPHY
=Ailuvium - Qal; Holocene-

Alluvial sequences in Duval County are found in and
adjacent to southeastward trending intermittent itrcans.
Spatia’ A these deposits vary from a few tens of feet to 1.5
miles across and extend dow.stream from the poiut of inte-
grated channel development 'ntil the channel transects strata
of sufficient integrety that broad flood plain development is
precluded. This point may be anywhere from 1 to SO stream

miles from the upstream origin.

Alluvial units are the youngest deposits in Duval County.
Floodplain de 'sits are ccmposed of dark grey :o dark brown
calcareous gilt and clay, quartz sand, organic matter and
some localized gravel units. Composition of floodplain seai-

ments is determined by upland parent material.
-Eolian Sands - Qs; Holocene-

In the southeastern and southern part of Duval County
sheet sand deposits form a thin surface mantle on underlying
bedrock. Sheet sands are made up of reworked eolian deposits.
The iron stained gquart:z sands range in thickness from one %o

a faw tcns of feet.
-Lissie Formation - Ql; Pleistocenc-

The Lissie Formation corps cut along the east edge of
Cuval County (Fig. S-1). The Lissie unconformably overlies
the Goliad Sand and i~ uncenformably overlain by the Seaumont
Formation (Pleistocune). Althouch a full section of Lissie
18 not present, formation thickness in adjacent counties aver-

age 20C feet.
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The Lissie Formation consists of interspersed meander-
celt, levee, crevasse splay, and tributary channel sequences.
Depositional environment for the Lissie is lower meanderbelt/

uprer deltaic plain in the Rio Crande depositional system.

Sands and gravels within the Lissi. are reddish orance
or mottled red in oxidized outcrops and greenish blue in the
subsurface. The sands are ancgular to subangular quartz grains,
while the gravels are moderately rounded to well rounded quartz,
quartzite, chert, and igneous ex%rusives. On outcrop, coarser
clastics have moderate to extensive caliche cementation. Silts
and clays in the Lissie display the s»me redish orange color-
ation on oxidized outcrop and gree. to bluish gray in the sub-

surface.
-Goliad San? - Tg;- Pliocene-

The 3Soliad Sand forms a i.rtheast to scuthwest outcrop
belt in Duval County. This belt varies in width from less
than 10 to more than 44 miles. Areal extent of the Goliad
ecuals that of all other outcrops within the county (Fig. 5-1).
Goliad sediments range in thickness from zerc at the up-dip

limit to 800 feet in the sub-surface.

Early cepositicnal form of Goliad sediments was bedload.
Slight upwarp in west Texas coupled with increased rainfall
produced sediment choked drainageways which disgorged their
loads in blanket fashion acrcss the scuth Texas Coastal Plain.
Basal Goliad sediments consist of bimocdal sands and gravel
conglomerates with poor bed form develcopment and have licttle
secdizentary structure. Middle ancd upper Goliad sediments are
£iner grained; have better sedimentary structure and becform
development; and have relict caliche cemcntation. This weculd
indicate decreasing bedcad energy, reduced scurce input, and

a clima ic change to an arid or semi arid condition.
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3asal Goliad sediments consist of sand/gravel conglom-
erates. The subround to subangular sands are composed of
white %o pink guartz and black chert. The gravels are sub-
angular chert with some subround gquartz. The gravels have
pink or reddish coloration on outcrop where weathering has
oxidized finely deciminated magnetite.

-Fleming Formaticn - Tf; Miocene-

The Fleming Formation, locally referred to as the Lagarto
Clay, crops cut only in northeast Duval County. Throughout
the rest of the county it is onlapped by the Goliad Sand (Figs.
1,5,6, and 7). The Fleming conformably overlies the Oakville
Sandstone and is unconformably overlain by the Goliad Sand.
The Flemina ranges in thickness from 0 at the up-dip limit to
1000 feet + in the sub-surface around Benavides.

Depcsiticnal environment for Fleming sediments was rne
of regional gquiescence within a coastal plain depositicnal
frame work, much like present day gulf cocast conditions. Pre-
ponderance of fine grain clastics, gocd bedform and sedimentary
structure developrment; and broad thin fine grained sand filled
channels all indicate a low energy fluvictile systam. Prirary
scurce of clays appears to be derived from upper cretaceous
calcarecus marine clays. Because of low transpor: energy, sands
probably have their origin in older tertiary sequences which

crep cut to the north and west.

Clays in the Fleming Formaticn are yellow green and srey
calcarecus montmorillanites. Sands found in the Fleming are
well rcunded fine quartz grains which are yellowish crange in
outerop and in the sub-surface. Oxidation of these sediments

appears o be genecontamporanecus with deposition.
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-Qakville Sandstone - To; Mioce: 2=

The Qakville Sandstone crops out in a "v" notched trend
from north central to west central Duval Coun.y (Fig. S5-1).
Outcrep width varies from less than a mile to 10 miles with
greatest areal extent along major streams which have eroded
away the onlapping Goliad Sand. TL Oakville unconformably
overlies the Catahoula Tuff and is conformably overlain by
the Fleming Formation. The Cakville thins at the up-dip
limit and thickens to 500 to 600 feet in the sub-surface (Figs.
5,6, and 7).

Dispositon of the Qakville Sandstone represents the trans-
tion between the volcano-tactionism exemplified by the Catahoula
Tuff and the relative quiessence of the Fles.ing. This is re-
presented by the smaller grain size in the Cakville as compared
to the Catahoula ancé the continuous fining upward directional
sequence from the Caxville through the Fleming. The depositicn-
al envircnment for the Oakville can be characterized as moderate
upwarp in the west producing relatively high transpert energies
which support bedlcad with breoad channel sequences of moderate
depth. These f£ining upward sequences with lower flow regime
features and blanket extent represent agproachmer: to base level

without significant climate chance.

Cakville sedizents are medium to fine grained subangular
to subrounded quartz, chert, and obsidian clastics which increase
in roundness and decrease in size in vertical sequences. Bed
forms are brcad and sedimentary structures and are pcorly develcop-
ed in the basal units while upper units have well develcped
cress bSedding, ripples, and laminae. 1Isclated lenticular gravel
Deds are found in Cakville. These gravels are medium to coarse
Juartz, quartzite, chert, fossil d«bris and some volcanics with
varying degrees of rcundness. OCn the ocutcrop, Cakville sediments

weather to buff or yellowish orange. In the sub-surface coloratisn
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is controlled by post depcsitional formation geochemistry.
Oxidized sediments are yellow to reddish orange, while reduced

sedincnts are bluish tc greenish cray.
-Catahoula Tuff - Tet; Miocene-

The Catahoula Tuff forms the second larjest outcrop belt
in the couaty. Extending from north central to west central
Duval Courty, the Catahoula cutcrop width varies from 4 to 10+
miles. “he Catahoula unconformably overlies the Frio Clay and
Jackson Group and is in turn unconformatbly overlain by Qakville
Sandstone and where the Oaxville is absent, by the onlapping
Goliad Sand. Formation thicknesses vary from O at the up~di)
limit to 875 feet proximal to cutcrop, and eventually thickens

to 1400 feet in the sub-surface of eastern Duval County.

There are three depositional episcdes evidenced in :he
Catahcula. Since sediments within the Catahoula indicate semi
arid to arid climates throughout, vertical differences in deposit-
ional events are a product of activity variaticn in the west
Texas area. The thick basal Fant Tuff Member was deposited
from bedload streams transporting ersded volcanic ash. Lack
of significant coarse clastics and thickness of sequence in-
dicate a pericd of massive ash accumulation wi » little suface

upwarp to provide transport enersgv.

T.is sequence was broken when the Scledad Velcanic Con-
glomerate was deposited. Although welcanic activity did not
cease,as evidenced oy tuffaceocus clays within the Soledad,in-
¢reased clast size and brcad definable channel sequences in-
dicate greater transport energy, which is indicative of uplift
in the source area. The Soledad conglcrerate is characterized
by sedimentary secuences deposited by sediment chocked bedload

streams with high sediment enhanzed viscosities.
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The upper Chusa Tuff deposition was a return to a
bedload sequence of ash deposit with little or no tectonic

activit supporting high transport energies.

The Fant Tuff Member is predominately composed of
waite to off-white massively bedded tuff and tuffaceous clays.
Isclated interstratified greenish Lrown clayc.caes and greenish
Gray t¢ _...sh crange fine grain sands provide the only con-
tz st to the tuff. ™he Soledad Volcanic Member is composed
of interstratified tuffs, tuffaceous clay, friable fine sands, an.
conglomerates. The tuffs and tuffaceous clays are similar to
those of the Fant Tuff Member. Solecad sands are fine to very
fine grained quartz and chert. ~arger sediments consist of
angular, subangular, and subrounded rhyolite, trachyte. trach-
yandesite clasts which range in size from pea gravel to boulders.
These are either partially or totally suspended :n a fine
grain matrix. The Chusa [uff is a massive to irregulur bedded

sequence of light gray to pink tuff and tuffaceaus clay.
-Frio Clay -~ Tfc; Oligocene-

Cutcrops of Frio Clay are confined to a north-south 1.5
to 4 mile wide band in northwestern Duval County (Fig. S-1).
The Frio conformably(?) overlies the Jackson Group and is un-
conformably overlain by the Catahcula Tuff or the cnlapping
Goliad Sand (Fig. 5-6). Thickness in the subsurface range
fzom 400 in northern Duval County to 300+ feet in the socuthern

part of the county.

Sediments in the Frio indicate fluviatile upper deltaic
plain deposition with low transport energies. Sedimeantation
processes are similar to, if not same as those at werk during
Jackson depesiticn. Jackson and Frio sedimentary sequences

differ only in the non volcanic coemposicicn of the latter.
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The Fr: . Clay is made up of light yellowish to breown-
ish green clays intarstralified with small discontinuous sand
ancé silty sand units. The sands are composed of fine grained

noncalcareous slightly gypsifercus gquartz grains.
-Jacksen Greup - Tj; Eocene-

The Jackson Group crops cut marginally in the far north-
eastern part of Duval County. The Jackson Group conformably
overlies the Yegua Formation and is conformably(?) overlain by
the Frio Clay/where the Fric is absent the Jackson is uncen-
formably overlain by onlapping Catahoula or Goliad. The Jackson,

in the sub-surface, ranges frcm 360 feet near the ocutcrop to

1£30 feet downdip.

The Jackson was depcsited in a long shore destructive
fluvio-deltaic barrier bar sequence. Lower Jackson is character-
istically transgressive; Middle Jackson sediments are chavacter-
istic of rapid low scale shore line fluctuation; and Upper Jack-

son secdiments represent major sea regressiocn.

Lower and Upper Jackson sadiments are ccmpesed primarilly
of light brown to gray slightly calcureous .ay interstralified
with white to gray volcanic ash in the upger section. Jackson
sands vary from light cream color %o Zdark gray with grain size
varving from medium to fine. The dominant sand mineral is

guartz, but minor amounts of plagioclase can te Zsund.

-Yegua Formaticn - Ty; Eocence-

The Yegua Formation does not crop out in Duval County. 1In
the sub-surface it attains thicknesses in excess of 1300 feet.

The Y¢gua lies unconformably on the Pico Clay and is conformably

overlain by the Jackson Group.
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Deposition of the Yegua in South Texas was primarilly
meandertelt and crevasce splay. lthough individual sand
units are not readily correlated, sand body sequences c2ia be
correlated and they indicate large point bar sand development.

The sand in the Yegua are gray, medium to fine grain,
subround to subangular gquartz. Bedding in the Yegua is massive
with horizontal laminae and cross bedding as associated sedi-

mentary structures.

— -
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CHAPTER 6.

REGIONAL HYDROLOGY

Since hydrologic properties are a function of geology,
aquifers within Duval County will be discussed in the sare
sequence as utilized in Chapter S.

-Alluvium=-

Wells within the vicinity of the Longoria Project or
within the county are not known to be completed in Alluvium.

-Eolian Sands-

Eolian Sands generally yield less than 50 gpm and water
is of marginal quality with total dissolved solid values rang-
ing from 1000 - 30C0 =g/l up to 40,000 =mg/l.

-Lissie Formation-

The Lissie Formation is riot known to yield water in
Duval County.

-Goliad Sané-

3ecause of its large areal extent and shalleow depth the
Goliid Sand is the principal water supply aguifer in Duval
County. Well yields range from 10 to <20 Jjva with some wells
vielding as much as 1000 + gpm. Hydraulic gradients in the
Goeliad rance from less than 5'/mile to 30'/mile. Although no
severe localized cones of depression have developed in the
Goliad aquifer, overall water levels are declining by as =uch

A8 1.4 feet per annum because of extensive arsa wide use.

“Jater guality in the Goliad ranges from less t=han 700 =g/l

7CS to 1500 mg/1 TDS.
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-Fleming Formation-

The Fleming Formation is not known to yield water in
Duval County.

-Qakville Sandstone-

Wells completed in the Qakville vield water at a rate
of less than 50 gpm %o S00 gpm with a TDS gquality ranging
frem 1000 te 1500 mg/l in Duval Co nty. Because of limited
development of the Cakville aguifer, valid regicnal hydraulic
data is not available.

-Catahoula Tuff-

Primary yield from the Catahoula Tuff is from the Solecdad
Volcanic Member. Wells completed in the Catahoula yield frem
less than S50 gpm to 300 gpm. Hydraulic gradients range from
less than 6'/mile to 50'/mile. The latter occurs where a
ma“‘or cone of depression has developed around two municipal
water supply wells for the =own of Freer. The cone is centered
approximately halfway between Freer, Duval County, and Hebbron-
ville, Jim Hogg Ccounty. Water quality in the Catahcula is
highly variable with TDS values ranging from 600 mg/l %o greater
than 4,000 mg/l. (See Chapter 7).

-Frio Clay-
The Frio Clay is not know to yield water in Cuval County.

-Jackson Group~-

Sands in the Jackscn generally yield less than 50 gpm

with water quality ranging from 1000 to 4,000 + mg/1 TDS.
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CHAPTER 7.

WATER SUPPLY WELLS

a. Permit Area Vicinity Wells

Within two miles of the Longoria permit area
cthere are 20 water supply wells. Because of age and lack
of record keeping, well completion data for these wells
are minimal if not nonexistent.

The following summaries provide information as to
location, ownership, elevation, water level and water
quality. Well numbers in the following tables are keyed to
well locations found in Fig. 7 a-1. Field chemical analysis
for ' 1cse wells are reported in Table 7 a-2. Laboratory an =~
alyt: :al results are contained in Appendix 7 a-l.

Of the 20 wells sampled, eighteen (90%) would be con-
sicdered unacceptable for domestic use under present primary
drinking water standards. Values exceeding the limits for
scdium chloride and tctal dissolved solids are the primary
cause of unacceptability. Sixty percent of all wells tasted
had sodium concentraticns exceeding 250 mg/l. Mean sodium
concentratiocn for the permit area water supply wells is 332
=g/l with a standard deviaticn of 140 mg/l. Sodium concentra-

T A=~
2

tion ranged from 127 ag/l to 673 ng/l.

Chloride concentration averaged 493 mg/l with a standard
deviation of 268 mg/l. Chleride concentration ranged from
i0S mg/1 to 1068 mg/l. Sixty five percent of all wells analyzed

exceeded acceptable concentration fzr chloride.

Zighty pevcent of a'l wells tested exceeded acceptable
concentration for total dissclved solids. Mean concentration

for the 20 wells was 1444 =g/l with a standarzd devi&ti°§ i:A SZA



546 mg/l. TDS ranged from 610 mg/l to 2,360 mg/l.

It is of interest to note that cne well exceeded
the acceptable level for calcium and two exceecded the
acceptable leve.i for sulfate. In addition, nitrate nit-
rogen concentration was alse high. A summary of the nit-

rate values are given below:

Range N°3-N (mg/1) 4 of vells Concentration (mg/l)

€ 2.0 6 0.02
0.0S
0.06
0.09

»
o

. .

GV R R R WWO
. .
OND20WVWIWIO®E

8.1 - 10.0 S

OO0 wwow
. . .
OO wwo

=

Overall permit area vicinity water supply well gualis:
is considered marginal to poor. The water is primarilly Na-Cl

in character with Ca and HCO as secondary cation-anion chemi-

3
cal constituent facies (Fig. 7 a=2). The quality and character
of the water indicates that the hydrochemical regime is %rans-

itional petween the initial regicnal recharge czhemistry and the

deejer basin connate brines.
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All wells sampled were in use for domestic livestock,
and/or irrigation purposes and the only hyarolegic property
URI was able to evaluate was water level. Within the permit
area vicinity, the piezemetric gradient is approximately 40
feet per mile (Fig. 7 a=3). Across most of the URI lease
Property the gradient dips to the southeast. North of the
URI leoases, the gradient dip direction is %o the east northeast.
Altaough there is no significant change in gradient the axis
of chaiuge is pronounced. This axis t: «nds east acr.ss the
northern portion of URT leases then turns northeast (Fig. 7

a=-3).
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TABLE 7 a-l.

WATER SUPPLY WELL PHYSICAL DATA

WELL ¥O. CWNER ADDRESS ELEV. WATER LEVEL (MSL) USE
L-1 JCZ RAMIREZ 604 ¥ Rigma 658 ? D,L
Hebbro. sille,
Texas 78361
L-2 MANUEL T. LONGORIA 1408 Mier 738 671 @ L
Laredo,
Texas 78040
-3 FERNANIDO MORENO 1408 Mier
¢/o Manuel Leongoria Laredo,
Texas 78040 738 646 L
L-4 WAYNE MANN 11303 Dumas
Houston
Texas 7703a 763 €36 L
5 FERMAY O MORENO 1408 Mier 639 637 L
¢/o Manuel Longoria Laredo,
Texas 73040
L-6 GREZNHILL CZMETARY P.C. Box 244 671 4
ASSCCIATION Zebpronville,
c/0 Ms. Cana Helen Texas 7826l
L=7 TEMPLE RCGERS 2.0. Box 1244 649 2,L
Robstown,
Texas 782380
L-8 ALFCSO VALDEZ 507 E. Santa 878 514 D,L
Clara
Hebbronville,
Texas 78381
L~-9 ALFOSO V..1DEZ 307 £. Santa 674 833 L
Clara
Hebbronville,
Texas 73361
L-10 VINCEY WATE™AN P.0. 3ex 427 580 3 398

-

Hebbronville,
Taxas
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L=-12

L-13

L-14

L-15

L-19

R

VINCEY WATERMAN

FERNANDO MCRENO
c/o M.T. LCNGORIA

M.7.

LONGCRIA

ELTCON SPECT

ALTREDC ALMARAZ

M.T.

4.7.

CANA

CAMA

LONGCRIA

LCNGCRIA

HELLEY

ADCRESS

P.0. Box 427
Hebbronville,
Texas

1408 Mier
Laredo,

Texas 78040

1408 Mier
Laredo '
Texas 78040

906 W. Viggie
Hebbronville,
Texas

405 £, Harald
Hebbronville,
Texas

1408 Mier
Laredo,
Texas 78C40
1408 Mier
Laredo,
Texas 78040

1408 Mier
Laredo,
Texas 78040

S01 M. Xaren
Hebbronville,
Texas

501 N. Xaren
Hekbronville,
Texas

* Mechanically unable %5 sbtain sample
4 Unable to obtain permissicn for sarpling
3 Unable to cbtain watar level

667

693

720

672

668

651

736

~1

[+ 5}
wm

WATER LEVEL

598

634

661

S99

588

MSL

USE

(&

’

1214 028
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TABLE 7 a-2.

WATER SUPPLY WELLS - FIELD CHEMICAL DATA

WELL NO. TEMPERATURE ( Q) CONDUCTIVITY (umhos/cm) PH
L-1 27.50 1600 7.62
L=-2 24.00 2000 7.08
L-3 27.50 2500 7.78
L-4 29.25 1500 7.6
L-S 26.00 24350 7.4
L-6 22.00 2000 7:.3%
L-7 27.50 3600 7.3
L-8 25.50 1300 7.6
L-9 28.25 1800 8.50
L-10 29.00 2000 7.66
L-11 26.50 26C0 7.45
L-12 26.50 1800 7.8
L-13 26.00 2900 7.30
L-14 26.50 900 7.70
L=-15 26.00 3000 7.50
L-16 27.55 2200 8.37
L-17 29.50 4C00 8.65
L-18 25.00 4000 7.22
L-19 26.25 1600 8.12
L-20 27.50 1200 7.60
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TLCLEPHCONE 884-037M

JORDAN LABORATORIES,

P O. BOx 2582

INC

CHEMISTS AND ENGINEERS

CORPUS CHRISTI,

TEXAS 78403

Augus; 24, 1978
Uranium Resources, Inec.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080
Report of Tests on Sample Water
Identificacion: L-1 RAMIREZ
1406 8-10-78
pH 1.37
Specific Conductance ==——==- 1630umhos/cm@25°C.
Diluted Conductance ======== 1820umhos/cm@25°C.
millizrams/icer

Calcium 66
Magnesium - 24
Potassium : Y-
Sodium 236
Carbcnate C
Bicarbonate 326
Sulfate 129
Chloride 263
Silica 90
Total Dissolved Soiids (180°C.) —= 1030
Total Alkalinity as Calcium Carbonate - 267
Ammonia Nitrogen 0.06
Nicrate Nitrogen - -— 8.0

luoride - m——w= 0,88
Molybdeaun 0.0l
Uranium <0.0!

fange

Cross Alpha nd pei/l Ion Balance s021 (0.96 o 1.04)
Gross Beta ) pci/l TDS Check 1,041 (0.%0 20 1.10)
Radium 226 ad pei/l Ec Check 1,026  (0.95 to 1.09)

nd = gone detected

Lab. No. M16-40290

Respectf{ylly submicted,

s

/-
Crowngver

Car- :

Gl YUl -
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TELEPHONE 884-C3T

JORDAN LABORATORIES, INC.
CHEMISTS AND ENGINEERS
CORPUS CHRIST!, TEXAS 73403

Cctober 10, 1978

Uranium Resources, Iac.

Suite #735, Promenade Bank Tower
1600 Promenade Ceater
fichardsou, Texas 75080

Report of Tasts on Sample Water

Identification: L-2 LONGORIA
0940 9-28-78
pH 735

Specific Conductance =——=— 2030 umkos/cz@25°C.
Diluted Conductance =——==— 2210 umhos/em@25°C.

P O. BOx 2552

milligrams/liter

Calcium 122
Magrnesium 36
Potassium 13
Sodium 213
Carbenate 0
Bicarbonate 244
Sulfate 146
Caloride 418
Silica 82
Total Dissolved Sclids (1830°C) 1210
Total Alkalinity as Calcium Carbonate 200
Ammonia Nicrogen €<0.01
Nitrate Nitrogen 8.8
Fluoride 0.44
Molybdenum <0.01
Uranium 0.007
Cross Alpha 8210 pei/l Ion Balance 0.590 (0.96 to 1.04)

Gross Berta_ 1323 pei/l TDS Check 1.042 (0.90 o 10)

Radium 226 121 pei/l Ec Check 0,993 (0.95 to 1.085)

Lab. No. M16-4553

Respcc:f<517 subai::ed,;ﬂ

Q@ UMWLMLS-;

Carl F. Crownover
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TELEPHONE 884-03M PO BUX 2552

JORDAN LAUBOIKATORIES, ING
CHEMISTS AND ENGINEERS>
CORPUS CHRISTI, TEXAS 78203

August 24, 1978

Uranium Resources, Inc.

Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identificactica: L-3 LONGORIA (moNnO)
1611 3-10-78

pH 7.47
Specific Conductance =======2760 umhos/cm@25°C.
Diluted Conductance ==e-==== 3170 umhos;cm@25°C.

milligrams/licer
Calcium — - 135
Magnesiun -~ - 59
Potassiunm 15
Sodiun -—— 3258
Carbonate 5 0
dicarbonate 232
Sulfate ——————————— 188
Chloride — 640
Silica 111
Total Dissolved Solids (130°C.) 1650
Total Alkalinicy as Calcium Carbonate 190
Aomonia Nitrogen - ‘ 0.04
Nitrate Nitrogen 9.3
Flucride - - e 0.64
Molybdenun R SO s ST S e 0.01
Uranium — <0.01
Runge

Gross Alpha _ ad pei/l Ion Balance ___1.014 (0.96 co 1.04)

Cross Beta 14210  pei/l TDS Check 1,032 (0.90 to 1.10)

Radium 226 nd pei/l Ec Check 1,016 (0.95 to 1.0%5)

nd = none detectad

Lab. Ne. Ml6=4021

Res ecfiully submicted,
Cold Ttetumermes

Carl F. Crowncver
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CTELL #RONE Gaa Q3T

PO HOx 2
JORDAN LALBOATORIES, (NG
CHEMISTS ANL LNGINLERS
CORPUS CHRISTI TeXAS 7840y
August 24, 1978
Uranium Resocurces, Inc.
Suite #7135, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080
Report of Tests on Sample Water
Identification: L-4 LONGEREY Wayne Mann
1740 8-10-78
ph 7.19
Specific Conductance ==== == 1570 umhos/cm@25°C.
Diluted Conductance =====-== 1780 umhos/cmd2S°C.
cilligrams/licer
Calcium -—— 91
Magnesium -—— 22
Potassium - - 1S
Sodium - 203
Carbonace 0
3icarbonate —— 389
Sulfuce D —— 33
Chloride ———————— 257
Silica m——————————— 104
Toctal Dissolved Solids (180°C.) T ——————— 1020
Total Alkalinicy as Calcium Carbonate - . - 319
Azmconia Nicrogen . - - 0.02
Nicrace Nicrogen e e ———— 3.7
T T T — 0.29
olybdenun - e m——— s — - <0.0!
Uranium mmmmm—ee s meme (0,01
Ranpeo
Cross Alpha .5 pei/l Ion Balance 1,014 (Q.76 co 1.04)
Gross Zeta __ 1627 peil/l TDS Check 1,067  (0.90 co l.10)
Radium 226 _ad pei/l 2c Check 1,026 (0.95 to L.0%)

nd = none detected
Lat. No. M16-4022

Rcspec:'all/ subicar

‘Nrsun

Carl F. Crowncver

,F1~J;\,
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TE.ErmONE dm34 031

P O BOx 2832

milligrams/liter

203
46

12
236

0

237
154
604
106
1530
i%4
<0.01
3.6
0.38
<1.01
<0.01

10)

JIORDAN LAHOUIATOURIES . 1N«
CHEMISTS AND L NGINLE NS
CORPUS CHRISTI. TEXAS 78303
August 24, 1978

Uranium Resources, Inc.
Suite #7135, Promenade Bank Tower

1600 Promenade Center
Richardson, Texas 75080
Report of Tests on Sample Water

Identificatica: L-5 LCNCORIA (Morens)

0835 8-11-78

pH 7.36
Specific Conductance =====-= 2470 L_hos/cn@25°C.
Diluted Conductance =====e=—- 2980 umhos/cm@25°C.
Calcium ———
Magnesium ———
Potassiua -
Sodiu
Carbonate -
e
Sulface -— ———————————
Chloride -
Silica -
Total Dissolved Sclids (180°~.)
Total Alkalinity as Calcium .arbonate  =e—eecem——eccocooemmoe oo o
Amwonia Nicrogen - —
NiCTate Nitrogen e e e

luoride -- S e e € e s e e o e e e o ————
Molybdenun ———————————— ————
Uranium ————————————

Mnge

Cress Alpha 4213 pei/l Ion 3alance 1,015 (U.96 ta 1.04)
Gross Beta 9:9 pei/l TDS Check 1.03 (0.90 co 1.
Radium 226 121 pei/l Ec Check 1.018 (0.95 to ..0%)

Lab. No. M16-4023

Respectfully submicteu,

A /fitiﬂlﬂ. ey

Carl F. Crowncver
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. TEL.

912-884-~0371

JORTIAN LABOFAT

GROUND WATER ANALYSIS REFORT-IN

COmMPANY! URANIUM RE3OURCES INC.
WELL NUMBER: OHC (%°6)
FRODUCTION AFEA! LONGORIA

DATE COLLECTZID: (¢9-23-783

MAJOR T SECONDARY CONSTITULNTS

ITEM STCRET mG/L
CALZIUM(CA) 009LS és.
MAGNESIUM (MO, 00928 b4 3P
SODIUM(NA) QOP2? 313.
FOTASSIUM(K) 00937 16,
TOTAL CATIAON
CARBONATE(COD) N0445 Q.
BICARBONATE(ACO3) 00440 <83,
SULFATE(304) 20748 169,
CHLORIDE(CL) 00239 401,
NITRATE(NOI=-N) 71851 « 04
FLUQRIDE(F) Q0951 ol
SILTCA(SIO2: Q0¢ss 20,
TOTAL ANMICN

TOTAL IONMm 1344,
TDS(130 ©) 70300 1270,
TOT ION=Q.% HCG3= 1224,
EC(2% O) 000¢<s 2039 LMEDS
EC(DIL)®s 102.3 X pp < 2271, UMHOS
ALK, A3 CACO3 Q04a1¢ 234,
FH » 32
MINCR ANMD TRACE CONSTITUENTS
ITEM MG/L ITEM
ARSENIC(AS) 0,029 MANGANEZIE (MM
RARIUM(BA) Q.02 MERCURY (HG
CADMIUMC(CD) 0.0008 MOLY.(MO)
CHROM4. (CR) G004 NICKEL(NI)
COFFER(CY) Q2.013 SELEMIUM(SE)
IRON(FE) 0:37 SILVER(AG)
LEAD(FR) 0.001 URANTIUMC(U)
RADIUM 225 0 /=1
SR133 ALFHA 13 +/=13
<ROS3 BETA %] +/= 3
Alal 73T NIXON 3 ALLEN CHECKZD
LABNQ,., Mla-av=?

F.0.B0X

::'F_.'v-e-

IES INC.,

SITU mINING-URAMIUM

EFHM CONGUCTANCE “EFM
.24 158.43 15.30
1.81 84.35 ?.38
13.83 5756.29 71.79
e 29.52 2.13
&
0.00 0,00 0.00
"067 :'330-2'. 230?5
3:+52 260413 13,05
11031 858.“3 58.00
roraL 22890.80
‘.; b.i';‘
AUCJRACY CHECK
RANGE
TOM 9892 (.26 TO 1.04)
TOS 1.038 (.20 70 1.1
EC 994 (.95 10 1.0%)
{5 B ITEM MG/1
2.:91 VanNADIUMY) .01
D.000° ZINC(ING 3.080
0.03 DORON(B) 2.1
0.01 AMMONIA=N 0.51
v+ Q01
U.01
0.004
PEL/L

. ———— - —— - - - -~



TELEPHONE 884 03N

JOMIIAN LALUOKRAIONILYD, 1M
CHEMISTS AND ENGINLE NS
CORPUS CHRISTI, TEXAS 783U

August 24, 1978

Uranium Rescurces, Inc.

Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identificacion: L-7 RCGERS
1200 8-11-78

pH 7.23
Specific Conductance ====--= 3670 umhos/cm@25°C.
Diluted Conductance ==———eee- 4600 umbos/cam@25°C.

Q LU Juu2

milligrams/liter
Calcium —— 192
Magnesiuz 102
Potassium 29
Sodiu 436
Carbeonatce 0
Bicarbcnace - 273
Sulface - 439
Chloride -—— 326
Silica - 83
Toral Dissolved Solids (180°C.) 2340
Total Alkalinicy as Calcium Carbonate -— 224
Amzonia Nitrogen - - <0.01
Nitrate Nicrogen — 4.3
PO ide e e e e e e e e 0.57
e e <0.0!
Uranium s eme———- 0.0l
Runge

Cross Alpha _2s13 pei/l Ion Balance _1.00¢ (0.96 to 1.04)

Gross Beta _26215 pei/l TDS Check 1,032 (0.90 to (.10)

Radium 226 ad pei/l Ec Check 1.013 _ €0.95 to 1.0%)

nd = none detacted
Lab. No. M16-4024

Respectfully submictoc,

QW@L U T AL

Carl F. Crownover
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TELEPHCNE 884.-03M

J

CORPUS CHRISTI,

Uranium Resources, Inc.
Suite #735, Prom. .ade Bank
1600 Promenade Cer  a
Richardson, Texas 7508u

Peport of Tests on Sample

Identificacion:

ORDAN LABORATORIES, ING
CHEMISTS AND ENGINEENS
TEXAS 784u3

L £ S

August 24

Tower

'ater

L-8 VALDEZ

1404 8-11-78

pH
Specific Conductance -

Diluted Conductance ===—e—=- 11390

7.37

1280 umhos/cm@25°C.
umhos/cmd@25°C.

"

O WOAN 25%5¢

milligrams/licer

Calcium 81
Magnesiua -—— - 18
Potassium 6.0
Sedium 153
Carbecnace 0
Bicarbonate - 333
Sulface 49
Chloride - -—— 199
Silica 87
Total Dissolved Solids (l30°C.) - 969
Total Alkalinity as Calcium Carbonate 273
Amonia Nitrogen -  €0.01
Nicrate Nicrogen - 0.69
R e ———— e — —-— 0.66
B T <0.01
Uranfum - — - ¢0.01
Range

Cross Alpha __ 1s% pei/l Ion Balance __ 1,020 (0.96 to 1.04)

Cross Becta Ss4 pei/l TDS Check __ __ 1,04 (0.90 to 1.10)

Radium 226 ad pei/l Ec Check 1,026 _ (0.95 to 1.0%5)

nd = ncne detectad

Lab. No. M16-4025

cel }:;ﬂfubmi::ec,
) J
\ . o VN

Carl F. Crownover

Res

1214 037



’ * 1

TELEFPHONE 8@84-03711 P O BOX 2852

JORDAN LAUOIKATORIES, ING
CHEMISTS AND ENGINLENS
CORPUS CHRISTI, TEXAS 78303

August 24, 1975

Uranium Resources, Inc.

Suice #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identificacicn. =9 VALDEZ
1415 8-11-78

pH 8.10
Speclfic Conductance 1540 yumhos/cm@25°C.
Diluted Conductance =======- 2090 umhos/cm@25°C.

nilligrams/licer

Calcium - 2.9
Magnesium S— - 0.30
Potassium . $&.7
Sodiua > - 416
Carbonace 0
DlCaATIDONALE = o o o ot o o o o s o e e . e 2 o e e 429
Sulface S —— - 152
Chloride ——- J— 291
Silica 65
Total Dissolved Solid: (l180°C.) 1220
Total Alkalinicy as Calcium Carbonate - 352
Amonia Nitrogen P — 0.02
Nicrate Nitrogen - —— 0.09
Fluoride ===e—m e e e e e e e e e e 1.23
Molybdenun ———————————— 0.03
Uranium cemmmceae== <0.01
fange

Crass Alpha __ 1211 pei/l Ion 3alance _ 0,998 (0.96 to 1.04)

Gross 3eta ad pei/l TDS Check 1.063  (0.90 to L.10)

Radium 226 nd pei/l Ec Check 1,012 (0.95 to 1.995)

nd = none detected
Lab. No.M16-4026

Respectfully submictted,

/“C:BT\/(/{L(/LF‘/L/r'Vﬁéz\./

Carl F. Crowncver

1214 038



TELEPHCONE 884-03™

'

JORDAN LAMORATORIES, ING
CHEMISTS AND ENGINLERYS
CORPUS CHRISTI, TEXAS 78303

August 264, 1978

P O BOx 2%%2

Uranium Resources, Inc.

Suite #725, Promzenade 3ank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Ideatification: L-10 WATERMAN
1310 &-11-78

PH 7.24
Specific Conductance - 2060 umhos/cm€25°C.
Diluted Conductance ======w- 2350 umhos/cxm@25°C.

millizrams/licer

Calcium 101
Magnesium ——— 37
Potassiunm 9.6
Sodium 250
Carbenate 0
Bicarbeonace - 229
Sulfate - _— 108
o B D o R S —— 460
Silica =~ e e e e e e e e - 96
Total Dissolved Solids (l80°C.) =—=e—emememcccccc o e 1230
Total Alkalinicy as Calcium Carbonate - - 188
B B b e T B T —— <0.01
Nicrate Nitrogen - -— 4.9
Fluoride =-- S i s 0.86
Molytdenum ———————————————— <0.01
Uranium ————— ———-  <0.,01
Pange

GCross Alpha  S5210 peci/l Ion Balance 1.012 (0,96 zo 1.04)
Gross Beta 1248 pei/l TDS Check 041 (0.90 to 1.10)
Radium 226 =nod pei/l Ec Check 1.036 0.95 to 1.0%)

ad = anone detectad

* Lab. No.M16=4027
' Respectfully subnmitted,
/K:zY\,1/1L¢AJ‘vu/r1»~2-.
Carl F. Crownover
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TELEPHONE 884.0.M

‘

JORDAN LABOHRATORIES,

INC

CHEMISTS AND ENGINLEWS

CORPUS CHRISTI,

TEXAS 78403

August 24, 1978

Uranium Resocurces, Inc.

Suite #7315, Promenade Bank Tower
16C0 Promenade Center
Richardscn, Texas 75080

Report of Tests on Sacple Water

L-1U PENA
1333 8-11-78

Identification:

P O BOx 2%%2

pH 7.25
Specific Cenductance = 2690 ww “/cm@25°C.
Diluted Conductance ======w- 3060 umhos/cm@25°C.
milligrams/licer

Calcium - 130
Magnesiug - -—— 30
Potassiun - - 11
Sodium 379
Carbonace 9
Bicarbona:ce - 290
Sulfate - 186
Chloride - 556
BB B o R T —— 94
Total Dissolved Solids (180°C.) 1630
Total Alkalioicy as Calcium Carbonate 228
Azzonia Nicrogen ———————— (0.01
Witrate Nicrogen - ———— 5.7
Fluoride e ——— 0.76
Molybdenua e o e e i 25 o e 2 0 e e e o 0.01
Uranium - <0.01

Runge
Cross Alpha ad pei/l Ton Balance __1.012 (0.96 co 1.04)
Gross Beta 7+3 pei/l TDS Check 1.046 (0.90 to 1.10)
Radium 226 nd pei/l Ec Check 1.004 (0.95 to 1.0%)

nd = none detected

Lab. No. M16-4023

ggsag':‘ully stbmicted,
w(a’l/ (. 0/(/(/‘/ (o {-"42‘\-’

Carl F. Crownover
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TELEPHONE 8284 OuMm PU BOX 2552

JORDAN LABOKATURIES, INC
CHEMISTS AN D) ENGINLENRS
CCRPUS CHRISTI, TEXAS 78403

August 24, 1978

Uranium Resources, Inc.

Suice #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identification: L-12 LONGORIA (Mecewo)
1625 8-11-78

pH 7.33
Specific Conductance - 1740 umhos/cm@25°C.
Diluted Conductance =======- 2020 umhcs/cm@25°C.

milligrams/liter
Calciun 90
Magnesiun - 28
Potassiunm 9.2
Sodium 236
Carbenace 0
Blcarbonate 332
Sulfate - —— 117
Chloride 324
Sllica ——— - 110
Total uissolved Solids (180°C.) 1140
Total Alkalinicy as Calcium Carbonate - 272
Ammonia Nitrogen 0.02
Nicrate Nitrogen - 10
Fluoride e ————————— ——— 0.55
Molybdenum == e e e e e e <0.01
Uranium <0.01
Range
0 »pei/ Ion Balance 1.016 (0.96 to 1.04)

Cress Alpha 321
Gross Beta S5z7 pei/l TDS Check
Radium 226 n pei/l Ec Check

. 045 (0.90 co 1.10)
.025 (0.95 o 1.05)

1 ™

nd = none detected

Lab. No. M16-4029
R}wectfiul ly submicted,

(__JLL4( ' 724 % a0 AP

Carl F. Crownover



TELEPHONE #84a 03N #, 0 sox 2982

JORDAN LAMOKAYTORIES, INu
CHEMISTS AND ENGINEEKNSD
CORPUS CHRISTI, TEXAS 78403

August 24, 1978

Uranium Resources, Inc.

Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests cn Sample Water

Identification: L-l13 LONGORIA
1625 8-11-78

ph 7.28
Specific Cenductance 2990 umhos/cm@23°C.
Diluted Conductance 3600 umhos/cm@25°C.

millizrams/liter
Calcium 150
Magnesiun - 56
Potassiun 15
Sodium 398
Carbonace - 0
Bicarbonate - 284
Sulfate ————————————— 244
Chloride 698
Silica 95
Total Dissolved Solids (180°C.) 1880
Total Alkalinity as Calcium Carbonate 233
Ammonia Nictrcgen 0.02
Nitrate Nitrcgen - 5.0
Fluoride - - 0.59
Mo lybdenum == e e e e e e e e 0.01
Uranium - <0.01
Range

Gross Alpha 5215 pei/l Ion Balance 1.013 (0.96 to 1.04)

Gross Beta 12#11 pei/l TDS Check 1,043 (C.90 to 1.10)

Radium 226 nd pei/l Ec Check 1.014 (0.95 to 1.05)

nd = pone detected
Lab. Neo. M16-40Q30

Respectfully submicted,
f\CEjL/L4pooﬁa,rm~£__,

Carl F. Crowncver

1214 042



TELEPHONE 8d4-03M

J

ORDAN LABORATORIES, INU
CHEMISTS AND ENGINEENS

CORPUS CHRISTI, TEXAS 78403

Uranium Resources, Inc.
Suite #7315, Promenade Bauk Tower
1600 Promenade Center

Richardson, Texas

75080

August 24, 1978

Report of Tests on Sample Water

Identification: L-14 SPECHT

0915

pH

8~-14-78

7.46

Specific Cocductance ======= 919 yumhos/cz@25°C.
Diluted Conductance we====—= 966 umhos/ca@25°C.

P. O BOx 2%5%2

milligrams/licter
Calcium 44
Magnesiua - 13
Potassiuam - 5.0
Sodium 127
Carbeonate va 0
Bicarbeonate 318
Sulfate 39
Chloride 108
Silica 61
Toctal Dissolved Solids (180°C.) = - £10
Total Alkaliznicy as Calcium Carbeonate 2¢1
Ammonia Nicrogen 0.02
Nitrate Nitrogen 10
Fluoride - 0.85
Molybdenum ———— - <0.01
Uranium - <0.01
Range

Gross alpha 225
Gross Beza 524

Radi.m 226 _nd

ad = none detected

Lab. No. m‘6-6031

_ pei/l
pei/l
PCi/l

Ion Balance 0.993 (0.96 o 1.04)
TDS Check 1.045 (0.90 to 1.10)
Ec Check 1,011 (0.95 co 1.08)

plly supaitted,

Res c:;)
Ll T Newwrerne _

Carl F.“Crowncver

1214 045
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TELEPHONE 884.03M

JORDAN LABOKATORIES., 'Nu.
CHEMISTS AND ENGINLENS
CORPUS CHRISTI, TEXAS 78403

August 24, 1978

Uranium Resourczes, Inc.

Suite #7315, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75280

Report of Tests on Sample Water

Identification: L-15 ALMARAZ
1006 8-14-78

pH 7.39
Specific Conductance =~—==— 2990 yumhos/cml25°C.
Diluted Conductance ====—=e=- 3510 umhos/cm@25°C.

P QO BOx 28552

milligrams/liter

Calcium 135
Magnesium 44
Potassium 13
Sodium 423
Carbonatn 0
Bicarbonate 318
Sulfate -_— 232
Chloride 670
Silica 9i
Total Dissolved Solids (180°C.) 1820
Total Alkalinicy as Calcium Ca.bonate - 261
Amponia Nitrogen 0.02
Nitrace Nitrogen -— 6.0
Fluoride ———————————— 0.64
Molybdenum ==e=m e e e ———— <0.01
Uranium ——m———— (0,01
Range

Gross Alpha _S215 pei/l Ion Balance 1.005 (0.96 to 1.04)

Gross Beca _10z11 pei/l TDS Check 1,025 (0.90 to 1.10)

Radium 226 nd pci/l Ec Check 1.014 (0.95 o 1.0%)

nd = none detected
Lab. No. M16-4032

Respectfully submirced,

g
Wrm%

Carl F. Crownover

1214 044



TELEPHONE 984 -OIM P O LOx J%%52
' " .

JORDAN LALBOKRATORIES. INC
CHEMISTS ANLD ENGINEERS
CORPUS CHRISTI, TEXAS 78303

August 24, 1978

Uranium Resources, Inc.

Suite #7315, Promenade Bank Tower
1600 Promenade Center
Richardscn, Texas 75080

Report of Tests on Sample Water

Identificacicn: L-186 LONGORIA
1115 8-14-78

pH 8.09
Specific Conductance
Diluted Conductance

2220 wumhos/cm@25°C.
2420 umhos/cm@25°C.

milligrams/liter
Calcium 12
Magnesiua —— 4.4
Potassiuam - 8.2
Scdium 440
Carbeonate 0
Bicarbonate 328
Sulface —— 83
Chloride 473
Silica 17
Total Dissolved Solids (1890°C.) 27
Total Alkalinity as Calcium Carbonate 269
Azmonia Nitrogen - <£0.01
Nitrate Nitrcgen 0.02
Fluoride ===———cmeccre e s e e e e e e e - ——————————————— — 0.82
Molybdenum ———— e —— e ————— 0.03
Uranium <0.01
Range

Cross Alpha 4212 pei/l Ion Balance _ 0.993  (0.96 to 1.04)
Cross Beta 32 ci/l TDS Check 1.057 (0.90 co 1.10)
Radium 226 12 pei/l Ec Check 1.018 (0.95 to 1.05)

.ab. No. MI16=4033

Respectfully submitted,
Coll retunnnma

Carl F. Crownover

1214 045



TELEPHCNE 284 03N

JORDAN LABORATORIES,
CHEMISTS AND ENGINEERS
CORPUS CHRISTI,

Uranium Rescurces, Inec.

INC
TEXAS 78303

August 24, 1978

Suite #7135, Promemade Bank Tower

1600 rromenade Center
Richardscn, Texas 75080

Report of Tests on Sample Wa‘er

Identificacion: L-17 LONGORIA
1545 8-14-78

P O 0Ox 2%%2

H 7.75
Specific Conductance 4180 umhos/cm@25°C.
Piluted Conductance 4990 umhos/cam@25°C.
milligrams/liter
Calciun 111
Magnesiun 64
Potassiua 21
Scdiua 673
Carbonate 0
Bicarbonate 265
Sulface 282
Chloride = -——= 1024
Siliza 839
Total Dissolved Solids (1380°C.) 2560
Total Alkalinicy as Calcium Carbonate 259
Ammconia Nitrogen <0.01
Nitracte Nitrcogea 4.7
Fluoride 1.02
Molybdenun == =ww 0,01
Uranium =—ee <0.01
Range
Cress Alpha _ 8219  pei/l Ion Palance _ 0.997  (0.96 to 1.04)
Cross Beca __22214  pei/l TDS Check 1,044 {9.90 o 1.10)
Radium 226 nd pei/l Ec Check 1,020 (0.95 tc 1.085)
nd = none detected
Lab. No., M16-4034
Respectfully submictad,
"231,4/a44/7a4rvuﬁ-_,

Carl F. Crowncver

1214 046
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CHEMISPIZ § EnGINE:RS
CORPLS CURISTT TEAAS
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MEFOUKT UF YeSTE ON SAMPLES WATER
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b. Major Regicnal Wells

Water supply wells for the communities of Hebbronville
and Bruni are the only major regicnal wells within 10 =miles
of the propcsed permit area. Table 7 b-l. summarizes avail-
able information pertinent to them.

1214 050



__CASING

PRODUC TG
WELL ®  LOCATION OWNER ADORESS _ DATE DPILLED __ DEPTH___ AQUIFER
n-1 601 N, Cedar St. JiM o
Hebbronville, Tex. Water Control & Same as 1969 1100° Catahoula
Tmprovement Dist. Well Locatien
No. 2
"-2 Draper Street Same as above Samn as above 19236 1wo* Catahoula
Hebbronville, Tex.
n-3 Welhelma Street Same as above Same as above 1942 900" Catahoula
B-1 Bruni, Texas Pruni Water Works . ns’ Catahoula
William Clayton .
General Del.
Bruni,Tx. 78344
n-2 Bruni, Texas Same an above Same as above o s LS

Data not available

“atahoula

Steel

“teel

Steel

Stre)

Strel

reonacTIon
PATE (GPM) _REMARYS
e B S S AR s it
Primary water CD
wn supply for 1 Svom
ville
-t
—
od
0N Standhy well for e
-1 Prodaced inter
mittantly
250 Standby well for W
1
€5

Primary water supply
for Bruni, YTexas

Standby well for
n-1




CHAPTER 8.

PERMIT AREA WATER QUALITY

a. Water Quality

Water gquality within the permit area is not signi-
ficantly differenc from that of the surrounding water supply
wells (Chapter 7.). As was the case in the latter, water
within the permit area has NaCl as its major constituent
and Ca-ACO, as a minor facies. Total dissolved solid cen-
centration isopleths trend northwest - scutheast and de-
creas:' in value to the northeast. At the oxidation/reducticn
interface there is an ancmalous high, which parallels the
overall trend (Fig. 8-1) The spatial relaticnship and
discribution with reszect to the geochemical roll front could
be possibly explained by an alteration of formation geochem=-
istry after initial roll front emplacement, i.e. the zroll
front is undergoing re-oxidation.

The quality of water is relative to its use, or pot-
ential use. Within the permit area vicinity groundwater is
used for domestic, livestock anc irrigaticn purpeses. In
8itu mining and boiler fsed water represent two forseeable
potential uses. Water quality within the permit area is

enly of acceptable gquality for livestock and in situ leach.



Water quality within the permit area exceeds drinking
water standards for total dicsolved solids, scdium, and chlor-
ide (See T.D.W.R. 0296, Appendix 8-1). The degree of excess
varied from 50 to 200%. In addition, 52% of all wells sampled
from the production zone had Ra 226 values in excess of exist-
ing drinking water standards (5 pCi/l). Ra 226 concentratiocns
varied from 2 pCi/l to 252 pCi/l and averaged 50 pCi/l with a
standard deviation of 76 pCi/l.

Irrigaticn water gquality is determined by the sodium
absorption ratio (S.A.R.) and total salt concentration. S.A.R's
for permit area groundwater samples ranged from 16.2 to 22.6
for the production zone and averaged 18.8. Conductivity, as
a measure of salinity, averaged 3232 in the production zone.
the non-producticn zone had a 16.6 S.A.R. average and a 2860
micromho conductivity average. Based on criteria established
by the United States Salinity Laboratory Staff, the ground-
wa“er in both zones have a very high scdium (alkali)hazard and

wcu'd be considered unacceptable for irrigaticn waters.

Livestock wacering is the conly existing groundwater use
for which producticn zone and non-production zcne waters are
suited.

Forseeable non-mining industrial use of groundwater from
the permit area weoculd be as zciler fesed water in the petro-
chemical industry. Waters from the production zone exceed ac-
ceptable levels of bicarbonate (C-3C mg/l) for all boiler pres-
sures and TDS for any boiler operating above 250 z.s.i. To use
native permit argca waters for boiler feed would require exten-

sive pretreatment.

1214 053



In situ leach water quality requirements are not
exceeded by existing conditions. However, water quality
does affect menitoring. Precdetermined excursion levels con-
trol operational activity. Therefore, if those numbers are
not chosen with consideration for groundwater variability,
levels could be estaclished that would be unrealistically
restrictive.

Present regu’atory practice for establishing upper
limits is to determine the hichest anilytical level for a
subject parameter and add %o it an increment to account for
laboratory error. Conc.)tually this means that water guality
is static and the highest observed value is the highest value
that will ever be encountered., Since well location and spac-
ing is controlled by operatiocral and/or regulatory require-
ments and groundwater is infinitely variable the inverse »f the
abcve is true, i.e. the highest cbserved value is never the

highest value to te encountered.

However, statistical evaluation of croundwater can aid
in the prediction of groundwater guality. 1If the sampling
net is evenly distributed, then the analytical results of the
subject population, which in this case is the groundwater
quality spectrum could be used =2 predict groundwater varia-
bility. The mean should be the "type" for the commusity and
the mean plus the third standard deviation should detail the
upper limit under which 99.49% of the pepulation should exist,
and the skewness >f this xean shcould indicate the deqgree of bias
within the sampling net.

URI has used this technigue to evaluate Mine Area and
Production Area Wells, (Tables 38 a-l & 2 respectively). Since
the geographical confinemen. of these wells wcoculd bias the
data, a third evaluaticn was made using all wells completed in
the production zcne, (Table 8-3). The production zone statis-
tical evaluation yielded hypcthetical %yze and maximum concen-

traticns which display chemically talanced concentrztion

1214 054



(Fig. 8 a~<6 and 7). Furth more, when the hy-

pothetical wells wer: check.d against conductance and TDS
formulas derived inderendently by linear regression of well
data; type and maximm wells achieved 99% accuracy. The
formulas are:

™S = 0.57 (Ee) - 21.9 :
TDS = 0.48 (Bc(dil)] + 86.3 (2 and
Ec = 0.84 [Be(dil) + 204.5 (3

and have a degree uf fitness of 0.994.

Based on the above,URI propcses that the hypothet. al
maximum well be considered the well from which upper limits are
set.

1214 055
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Texas Department of Water Resourcas—Geological Services

Permit No.
GNO. AD WATZR ANALYSIS REPORT-IN SITU MINING-URANIUM WeilNo. ________ SampleNo.
Production Area No.
Submitte’ 8y Date Callected: ; By
Company
SAMPLE METHODS: Cals ‘lerar (1
Samplel Date Temp ( C) oH Spec. Cond. lumhas) | Sp2c. Cand. at Vell: umhos
1 Normal Watar Lavel: ms!
2 Pump: Set at msl. pm.
3 Bottom of: Casing msl; screen ms.

CONTAINER: 1 Gal. Plastic for *ltems; 1 Gal. Plastic for all ather it2ms; On2 quart plastic {full) tor Specific Canductivity
PRESERAVATION METHODOS: Acidily * Item to <2 pH (H‘JOJ) Caol all ather itams to 4 C.

ANALYSIS: Lab Name Oate Recaived Oate Reported

MA AN CONBARY !‘_'S!ngENTi ’groug .'!g‘ 1]

ITEM STORET mg/! £ som Ect fc) x (d) % epm

(a) n) (e} (d)
A. Calcium (Ca) 00915 54,5 = 20.04 x 2.72 x520= _141.42 3
B. Magnesium (Mg) 00925 ___12.4  =12.06x____1.02  x468- __47.42 4
C.  Sodium (Na) 00929 $66.9 «2239x__ 24.88 x4839s 1205.80 85
D. Potassium (K) 00937 20.2 39.10 x 0.52 x720= _ 37.20 2
E. Tot%l gir:'gn T 28.91
F. Carbonate (CO5) 00445 - 3000% 000 xga5. __0-90 .
G. Bicarbonate (HCO4) 00440 395 =51.02x 3.93 x436s _171.20 14
H. Suifate (S0,) ooges _ 154.° «33.03x___3:23 473+ _238.33 13
I.  Chioride (C1) 00340 762.8 »3546¢  21.52 ¢753+ 1633.19 75
J. Mirrate (NO4N) 71851 a3 Total 2474 ce  *T.(1) pagels
K. Flyonide (F) 008s1 —_———
L.  Silica (Si0,) 00855 26 28.67 Accuracy Check
M. Total Anion P —— Range
N. ) Toral ign 1848,68 ton (E:M) 1.01 960 1.04
P. TOS (180 C) 70300 1780.3 Tos (P:Q)___+-93 80 to 1.10
Q. T2S=N-5C . 1728.88 Ec(S:T) 1.01 95 t0 1.05
R. Ec rzs c1 00095 1146 &
4 Ec (Dilute) TR =z 3497.4 umhos DIagRa) 'S CATION % ANION
U. AlkasCaCO4 00210 196,2  EMAOS g R T T T e,
V. M 00303 8.16 ‘
FVP PPN ARSTATTIL ST TYTL TIT LTI PO PO LTI “,1 sl so,
MINOR AND TRAgg QQN§T!TH§;‘!TS jgrgug No. 2) Noe i (Lol Lodnn bt Logilys .L!m. PO IPTL YT T CTTR TITLLTTINTIT I |
ITEM mg/! ITEM mg/! ITEM mg/

* Arsenic [As) 0.0180 * Manganasa (Mn) Q9,012 * Vanadwm (V) _ < 2.
* Barium (Bal 0.040 * Mercury (Hg) 0.0015% * Zinc (Zn) 0.C120
* Cadmium (C4)  Q.C001 * Moly. (*3) 0.028 8oron (8) 1.44
* Chrom. (Cr C.C0L" * Nickel (Ni) < 0.01 Ammaonia-N 0.010
* Capoer (Cu) 0.2C52 * Selenium (S2) 0.0010 Radium 228 25z fpeill)
* lron (Fe) 0.931 * Silver (Ag) € J.ul
* Lead (PY) U.201e * Uranium (U} T U.0468
Analyst Checked By
Remarks

"y

ig. 8 a-2 Mine Area Groundwater Quality - Mean Concentration \ 2\ Q 057




Texas Departmert of \Vater Resources—Geological Services

Permit No.

GROUND WATED ANALYSIS REPCRT-IN SITU MINING-URANIUM Well No. Sample No.
Production Area No.

Submitted 3y Date Colizctad: ; By

Company ‘ine

SAMPLE METH librat Meter (1 @ 71, 7. =n Veil Until E¢ 13 Asorox. Constant.

Samolz| ODate Temp ( C) oH $ sec. Cond. (umhos) | Sgec. Cond. at Viall: umhaos

1 Normal Water Laval: msi

2 Pump: Set :t msl. gpm.

3 Bottom of: Canng msl; screen msl.

CONTAINER: 1 Gal. Plastic for *ltems; 1 Gal. Plastic for ail ather items.; One quart plastic (!um for Specific Conductivity
PRESERVATION METHQOS: Acidily * ltem to <2 pH (HN03) Cool ail other itams ta & C.

ANALYSIS: Lab MNama Oate Recaived Oate Reported
MAIQR AN NDARY CONSTIT! Mo. 1
ITEM STORET ma/! B som Ect (' < (d) % esm
(a) (b) ) ()
A.  Caicium (Ca) 00815 36.7 = 20.04 x 4.83  x520- 250.32 12
B.  Magnesium (Mg) 00825 24.1 =12.16 x 1.98 x466= 92.36 S
C.  Sodium (Na) 00929 727.7 22289«  31.85 x489=1547.83 80
D. Potassium (K) 00937 36.4 *39.10 x 0.93 x720= _67.03 -
E. __Totai Cation 39.39
F.  Carbonate (CO4) 00345 ___ 0 #3000« 3,00 x845= 0.00 0
G, Bicarbonate (H‘TO3) 00434 318 =51.02x - x438= 227.22 13
H.  Sultate (SO,) 00945 271.4  q303x____ 3-85  «739- _417.58 a4
I Chloride (C) 00240 L0753 L3645 935 L759= 2902.38 o
Jo Mitrate (NG M) 71851 .52 Totatk 57027 %% o7 (1) pageds
K. Fiveride (F) oossi — 0,73
L. Siliea (Si0y) 00955 48.7 Accuracy Check
M. Total Anion ... e Ranage
N. _ Toutlon e 2603.65 on (€:M) 0.26 98 10 1.04
P. TDS(180C) 70300 2401 TDS (P:Q) 0.98 20 10 1.10
Q. TOS=N..5G . 244.55 Ec(S:T) 0.98 9510 1.08
R. Ec(25°C) 30095 4225.7
S. Ec(Diwtels ____ x____ - 4791.7  umhos QuaZ2au %cATION % ‘“""?"‘
U. Ak asCaCO4 0040 260.7  umhos L A—— ‘°‘° e T o,
V. oM 00403 8.4 } |
v sl ettt so,

(1) See STO ‘lethods - 14th Sdition . ' e i U g

MINOR ANO TRACE CCHUSTITUENTS (Groug No. 2) Neek mmummmmm c
ITE: mail ITEM malt ITEM mgn

. Arsmc (A 2,037 ® Manganesa (Mn} __q 024 * Vanadium (V) _ <4 0.01
* Barium (Ba) -—D0.068 * Mercury (Hg) —0,00035 ¢ Zinc (2n) Q.021
* Cadmium (Cd) 0.00034 * Moty. (Ma) 0,043 Baron (B} LoD 7
* Chrem. (Cr) 0.0C4 * Mickel (i) < 0.01 Ammonia-N 9.019
* Capper (Cu) 0.0094 * Saienium (Se) 2.0013 Ragium 226 178.3 15ei)
* iron (Fe) g.C2 * Siver (Ag) < 0.01
* Lead (PB) 0.2065 * Uranium (U) 0.2233
Anafyst Checked 3y
Remarks

s

Fig.83 a-3 Mine Area Groundwater Quality - Maximum Concentrations
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Texas Department of Vater

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

Resources—Geological Services

Permit No.
Well No.
Production Area No.

Sample No.

Submitted 8y Oate C:llected: ; By
Company Mine
SAMPLE METHOQOS: Calibrate Ec Meter (1)Pace 71, Pump Well Until Ec s Aoprox. Constant.

Sampie! Dare Temp (C) | pH Scac. Cond. (umhos) | Spec. Cond. at Weil: Kmhos

1 Normal Water Lavel: ms!

2 Pump: Set at msi. gpm.

k Bottom of: Casing msl; screen mel.
CONTAINER: 1 Gal. Prastic for *itams; 1 Gal. Plastic for all other itams; One quart plastic (ful!) for Specific Canductivity
PRESERVATION METHODS: Acidify * Item t0 <2 pH (HNO;): Cool ali gther items 2 4 C.

ANALYSIS: Lab Name Date Recerved Date Reported

MAJ AN NOARY COMNSTITUENTS (Group No. !

ITEM STORET ___mg/t E 2om Ect le) x (d) % epm
(a) (8} (c) (

A. Caicium (Ca) oom1s __ 51.3 22004z 2:56 ,gg. 133.11 .

B.  Magnesium (Mg) 00927 15.5 =12.16x 1.27 x466= _59.40 4

C.  Sodium (Na) 00929 £19.5 #2299x___26.95  ,339.1317.90 S

D. Potassium (K) 00937 18.2 =39.10x 0.4 x720= _33-3% -

F.  Carbonate (CO4) 00445 2.3 = 30.00 x 0.08  x345- __6.49 9

G. Bicarbonate (HCO,) 00440 206.8 =612« B MEL P il

H.  Sultate (S0,) ooses _ 182.5  .qg03x_ 3-80  ,33- 280.80 -

I Chioride (C) 00340 354.5 edgagx 4080 o qe 384934 "

J. Nitrate (N0, 71851 0.057 Torat 3808.49 e i4) 550015

K. Fiuoride (F) 00951 —— Q0 S12 e ——— -

L. Silica (SiD,) 00955 3.2 Lccuracy Check

M. Total Anicn __L{.’_ Range

N. : Jotailen aevs - T L — lon (E:l) 1.00 86 t0 1.04

P. TOS 80 C) /0200 2 -1 TOS (P:Q)___1.03 S0t 1.10

Q. TOL=N-5C " —A2R07 Ec(S:T) 0.239 95 to 1.05

R. Ec{25 C) 00095 140213

S. Ec(Dilutel=____x____ = _17%6.0 zmhos QIACZAll WCATION % ANION

U. Atk asCaCO4 00410 __173.5  wmhos S e e

V. pH 00403 __8.29

4 SO,
(1) See STD Methods - 14th Sditian

MINOR ANQ TRACE CONSTITUENTS (Group No. 2) e
ITEM me/l ITEM ma/l ITEM ma/!

* Arsanic (As) Q.023 * Manganese (Aln) J.Ue * Vanagium (V) bedhagg

* Barium (Ba) 3 04 * Mercury (Hg) 0.0002 * Zinc (Za) 0.023

* Cadmium (Cd)___q_n03 * Moly. (Ma) 0.02 Soron (8) -

* Chrem. (Cr) Q.002 * Nickel (Ni) < 0.01 Ammenia-N -9l

* Capoer (Cu) 0.0C6 * Seienium (Se) J.002 Radium 225 " (peiln)

* iron (Fe) 2.04 * Silver (Ag) < 0.01

® Lead (PY) 2 AN * Uranium (U) .010

Analyst Checked 3y

Remarks

Fig. 8 a=-4 Producticn Area Groundwatar Quality - Mean Concentration

TOWR-017?

1214 060



Texas Department of \Vater Resgurces—Geological Services

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

Permit No.

Well No.

Production Area No.

Sampie No.

Submitted 8y Oate Caollected: ; By
Company Mine
SAMPLE METHODS: Calibrate Ec Meter (1)Page 71, Pumg Wall Unnil Ec is Aggrox. Constant.
Sample{ Date Temp ( C) 2H Spec. Cond. (umhos) | Spec. Cand. at \ell: umhos
1 Normal \Water Levei. mst
2 Pump: Set at msi. gpm.
3 Bottom of: Casing msi; screen msl,
CONTAINER: 1 Gal. Ptastic for *items; 1 Gai. Plastic for all othar items.; One quart plastic (fult) for Specific Canductivity
PRESERVATION METHQOOS: Acidity * Item to <2 pH (HNOz) Caoi all ather items to 4 C.
ANALYSIS: Lzb Nama Oate Raceivad Oate Reported
MAJOR AN MOARY COMSTITUENTS (Gr Ng. 1)
ITEM STORET mg/) F 2om Eof le) x (d) *%egm
(a) (b) (3] (d)
A. Calcium (Ca) 00815 56,2 =20.04 x 3.30 x520= _171.78 10
B.  Magnesium (g 00925 21.7 =12.16x_ __1.78 x466= __83.16 )
C. Sodium (Na) 00323 667.5 =2299x«___22.03 x489= 1413.78 34
D. Potassium (K) 00837 23.4 =32.10 x 0.60  ,720. _ +3-0% d
E. Totai Cation ead 34.72
F.  Carbonate (CO4) 00435 2.9 = 30.00 x a_24 x846= _22 29 1
G. Bicarbonate (HCO,) 0044 2122 =51.02 x 2_a0 x436= 169 824 11
H.  Suifate (SO, 00943 237.7 =43.03 x 4.95 x739> 365.73 14
I Chiorice (CI) 00930 335.0 = 35.45 x 26.38  ,759=2001.38 74
J. Nitraa (MO n8s1 0.178 Toal 4277.53 *T .(1) page 35
K.  Fluoride (F) 00951 G5 .
L. Silica (Si0,) 00355 18 g Accuracy Sheck
M. Total Anion e | VY | (— Ranqe
N.  Tomllen ... __2233.27 ton (£:m)__ 028 3610 1.0
P. TOS (180 C) 70200 2107, DS P-Q) 1Y) 9010 1.10
Q. TOSs N353 . 2114.42 Ec (S:T) 0.97 95 10 1.08
R. Ec(25 C) 00035 1688, 2
S. Ec (Dilyte) = Ty e = 4145.2 umhos Q'.-.-,Tn'.v % CATION " ANION
U. Ak s CaCO4 00810 ____194 umhes s ‘" L
V. pH gose3 o 2:.29 l
(1) S2e ST “‘athods - 14th Zdition
MINOR AND TRACS CONSTITUSNTS (Groug No.2)
ITEM ma/l ITEM ma/l ITEM ma/!
* Amenic (As) __2.30 * lMangaoese (Ma) Q.09 * Vanadium (V) J.la
* Barum (Ba) Sz g I ". * Mercury {Hg) 2.0C09% * Zinc (2n 0.068
* Cadmium (Cd) 0.2003 * Moly. (Mo) 0.94 Soron (8) 1.5
o Sem————— :
* Chrom. (Cr) C.C04 * Nickel (Ni) € WV Ammonia-N e
* Copoer (Cul 0.010 * Selenium (Se) 2.007 Radium 226 337 e
* iron (Fe) 0.12 * Siiver (Ag) < V.0l
* Laag (PY) 0.015 * Uranium (U) 9.036
Anaiyst Checked 3y
Semarks

7ig. 8 a=-5 Production Area Grouncwater Quallty -

TOWR G

Maxinum

-~

soncentr

1214 06l
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Texas Department of Water Resources—Geologinil Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Welillo. _________ SempleNo.
Production Area No.

Submitted 3y Date Colisered: ; By

Company Mine

SAMPLE METHOOS: Calibrate Ec ‘leter (1)P2g2 71, Pumo Weil Until Ee is Aogrox. Constant.

Sample| Oate Terap ( C) pH Spec. Cand. {umhas) | Spec. Cand. at Well: umhos

1 Normal Water Leval: msl

2 Pump: Sat at msi. gpm.

3 attom of: Casing msl; screen mal.

CONTAINER: 1 Gal. Plastic for *1tems; 1 Gal. Plastic for all ather items.; One quart plastic lfull) for Specitic Conductivity
PRESERVATION METHQOS: Acidity * ltem to <2 pH (HNO3) Cool ail stheritems to & C.

ANALYSIS: Lab Name Oate Raceved Oate Reported
MAJOR AN NOARY CONSTITUENTS (Group No. |
ITEM STORET ma/t F 8om Egf {z) x (d) % epm
a) (b) ici (a)
A. Calcium (Ca) 00915 53.4 = 20.04 x 2.66 x520= _128.56 3
B.  Magnesium (Mg) 00925 13.4 =12.16 1.10 x466= __51.36 4
C.  Sodium (Na) 00823 $84.5 =2299«x 25,42 x489=1243 24 28
D. Patassium (K) 00937 19.6 =32.10x 0.50 x720= __36.09 2
E. _Totai Cation ... 29.63
F.  Carbonate (CO,) 00445 0.77 __ ~3000x___0-03  xz¢§s __2.17 0
G. Bicarbonate (HCO,) 00440 228.7 = §1.02 x 3.75 x436+ 183.41 13
H.  Sulfate (50,) ooges _ 1o9-l 218035 382 ,739e 232.49 —
I.  Chlaride (CI) 00340 793.4 =3535x_ 22.38 x753=1598.70 76
J. Nitrate (NO4 M) 71851 2.568 Torai  3586,02  *T.(1)page 35
K.  Flyoride (F) - T T T
L.  Silica (Si0,) 00955 34.3 Accuracy Check
M. Total Anion . . . e 2257 Fange
N. _ Jauiion — . lon (E:M) .99 96 10 1.04
P. ToS(180 C) 70300 1330 TOS (P:Q) __1.03 90 t0 1.10
Q. TOS=N-35G ® 123883 Ec (S:T) 1 20 95 t0 1.08
R. Ec(257C) 00095 3232 3
S.  Ec{Oilute) = x = 1c & umhos [IAGRAM % CATION % ANION
U. AkasCaCdy 00410 133 7 umhos e e e
V. M 00403 _ 2l

{1) See ST Methods - 14th Edition

MINCR AND TRACE CONSTITUENTS (Group Mo.
ITEM ma/! ITEM ma/l ITEM mgﬂ
* Arsenic (As) 0.020 * Manganese (Mn) 3 Q3 * Vanadium (V) ok|
* Zariem (Bal Q.04 * Mercury (Hg) Q002 ¢ Zinz (Zn) Q.01é
* Cadmium (Cd) 0.000C1 * Moly. (Ma) Q.03 Borea (8) 1.4
* Chrom. (Cr) 0.002 ® Nickel (Ni) < 0.01 Ammonia-N 0.02
* Capper (Cu) 0.30e * Seienium (Se} 0.001 Radium 225 _ S0 fpei/1)
* lron (Fe} 0.03 * Siiver (Ag) < .01
* Lezd (PY) 0.202 * Uramum (U) ! it
Analyst Checked Sy
Remarks

ig. 3 a=-3 Froduction Zone Groundwatar Zualisy - Mean Concentrations
- < 3

1214 065



Texas Department of Water Resources—Geological Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Well No. Sample No
Production Area No.

Submittad 8y Oate Collected: : By

Company

j_AMPL“ .‘.‘.ETHQ!2§. ;ilibran §S '.h(bf: .

Samople{ Oate Temp ( C) pH Spec. Cond. (umhas) | Soec. Cond. at \YVeil: umhkos

1 Narmal Water Levei: msl

2 Pump: Sat at msi, gpm.

3 Bottom of: Casing msi; screen msi.

CONTAINER: 1 Gal. Plastic for *ltems; 1 Gal. Plastic for all other items,; One quart plastic {futl) for Specific Canductivity
PRESERVATION METHOOS: Acidify * ttem to <2 pH (HNO5i; Cool all ather items 10 & -3

ANALYSIS: Lab Nama Darte Raceived Date Reported

MAJOR AN NOARY CONST! NTS (Groug Na. !

ITEM STQRET mafl_ E gom Ect fe} x (d) 520m

(a) (b) (c) (d)
A. Calcium (Ca) 00915 88.6 =200 4.42 £§20=  229.90 11
B.  Magnesium (Mg) 00925 24.3 21216 x 2.00 x43§5= 93.12 5
C.  Sodium (Na) 00929 739.9 =2289x__ 32.18 x489s 1573.78 A2
D. Potassium (K) 00937 233 =39.10 x Q.85 x720= 61.32 2
E. Total Catign 39.45
F. Carbonate (CO4) 0345 B = 30.00 x 0.18 x836= 14.86 0
G. Sicarbonate | .C03) 00440 309.8 =§51.02x 5.08 x436= _221.36 12
H. Sultate (S0,) geess _ 270.4 =43.03 x S.83 _ x139e 416.04 14
[.  Chicride (C) goasg _L081.3 23545 59> x 75§ 2343.34 -
Jo Mitrate (NQA-N) 71351 3.747 Totai 4925.71 2T .(1) page 35
K. Fluoride (F) o IR M5, & - M
L. Silica (Si0,) 00855 48.2 Acguraey Check
M. Tatal Anion 4l.293 Ranae
N. _ Joullon . I - ton (E:m) ___0-93 9610 1.04
P. DS (180 C! 70300 238l.8 TOS (P-Q) 0.97 90 10 1.10
Q- TE-s8-50 sQ.23 Ec(S:T) .96 85 10 1.05
R. Ec{25 C) 00035 4180 18
S. Ec(Oilute) = x 42713 3 umhos f:a53=M % CATION % ANION
U. A asCaC0q 00410 261 2 umhos - e R —
V. pH gos03 . 8.90
(1) See STD 'athods- on
MitOR AND TRACE CONSTITUENTS (Groue No. 2)
ITEM ma/l ITEM ma/! ITEM ma/!
* Arsenic (As) __0.037 © Manganase (lin) _0 03 * Vamadwm (VI ____ 0,03
* Barwum (Ba) 008 ® Mercury (Hg) 90,0006 * Zinc (Zn) 0.046
* Cadmium (Cd)___ 09,0003 ® Moly. ‘Mol Q.08 Baren (8) 1.6
* Chram. (Cr) 0.004 * Nickel (Ni) < 0.01 Ammaonia-N 0.02
* Capper (Cu) 0.009 * Selenium (Se) 0.0C4 Radium 226 257  (pai/)
* lron (Fe) .08 * Silver [Ag) < 0.01
> NI GUE—————_
* Lead (Ph) Q.11 * Uramium (U) NS Boet
Analyst Checked 3y
Ramarks
Fig. 3 a-7 Production Zone Groundwater Qualis; 7 Maximum Concentration

TOWR Q177 \2\’1 064



G90 Y 1C|

TEXAS DEPARTMENT OF WATEH RESOURCES

URANIUM RESOURCES

GHO  WATEK ANALYSIS REPORT SUMMARY - In Situ Uranium Mini. _ Py e S CORTR
Mine Nome:
Thissumnary isforthe: . ..........0uuu... Producuon Zone ______ Mine Arca: APE 11
{check onc) Underlying Non Production Zone ____ Date Sunwnarized:
Overlying Non Production Zone __ X
PEAMIT AREA MINE AREA PRODUCTION AHEA WELL 1.D. BY AREA *
PARAMETER uriT '}f; ] Low Average High Low Average High Low Average High Permit Mine Product.
1| Catcim | man 200 e 46 49.3 | 55 MST
-2 | Mesncaium L, T — 12 13.6 | 16 HS‘:2
3 lsodium waft | oasg | i 490 [509.3 | 527 MS3
_4 | Porassium ma/l e 17 18 19
5 Carbonate ogh | Lk 0 4.3 11
_6 | bicabonete mgt | s00_ VL 217 229.31] 249
’ Sullate _mgh 300 . 115 131.7] 145
_8_ | Chionde | mgh 300 W 656 695 729
"9 | Floonde my/i - A8 0.47 0.50 | 0.56
10| Nuvare - N wah | _wo | .85 | 1.45 [ 2.10
A ) Suwa _Lmgn - e 1= 13 33.7 | 34
12
T T St | 6-9 | 68.21 | 8.38 8.59
a |os g/l woo | % 1560 1633, 3[1680
15 | Conductiviy WMHOS SN . = 2750 |2660 2950
% | Aldioiny Swounit | - 1§ 186 |195.3 |204 -
1
W | Acenic ™) Y I & 0.014_ 07010 (0,020
[T ‘gl 0 = 0.04 |0.06 [0.07
20 | Boon wot | a0 1.4 |1.4 1.4
20 1 Cotmisem "yl 010 L0002 |- 0002 | 0003
22_| Chuominn e T e | e 002 | 002 | 003
2| copu mgh Lo Q.004_10.006 10,010
24 _Jhon s myh 0.3 <001 10.05 1o.14
25 | lLeud mgh 005 €0.00110.002 10,005
2| Manancse moh 005 Ca.m o 0.07
2) | Mescury mgh 002 N - ki | .0002].0004 | .0005
2| ke mgh | ro ) — 10.01 |<0.01 [<0.01
'l‘.; = b:l—u—mam mgh oo | e 1f0.001 | _0.001] 0,00
0 | siver mah | oos <0.01 | €0.01 | <o.01
3 | zme mg/t 50 W 004 |.009 |.015
3z |
33 Amimonia mgh __0s <0.01 0.01 0,02
3| Veanivm sngh 20 0.006]0.047 1 0,073
5;— ;l‘ulybdcnu.u my/l 1.0 0.02 0.03]10.04
% Vanadham mgn__ c 5.0 <0.01 0.01]0.02
37| Rt 225 perrl 50 1 1 2

*LIST THE JIDENTIFICATION NUMBERS OF WELLS USED TO OGTAIN THE LOW, AVERAGE AND HIGH VALUES.

TOWH G290




990 Y 1l!

TEXAS DEPART AENT OF WATER HESOURCES

‘ . ' Company: ___ URANIUM RESOURCES “NC,
GHC ) WATER ANALYSIS REPORT SUMMARY - In Situ Uranivin Mis M e RANSCNRES
This summary is 106 the: . . .. vovnvnnevrnee. Production Zone _X Mine Arca: 11
{check one) Undeilying Noa Production Zene Date Summanized:
Overlying Non Production Zone
PERMIT AREA MINE AREA PHODUCTION AREA WELL 1LD. BY AREA *
PARAMETER uNIT ';f;i Low | Average | MHigh Low | Average | Migh tow | Average | High Permit | Mine | Product.
1| Cotciuen mgh 200 I 25 sa.5 | 22 | aa_ | s1.3} s8. Wl 22u
2 | Mo malt 150 6.9 12.4 ] 20 12 1s.s8]1 12 M2 232
_3 | sodem maht | 25 496 | 566,90 647 | 585 | 619.3] 649 M i 215 _|
_a_| Potassinm mgh - 12 20,21 33 16 18.2] 21 M4 | 236 |
5 | Carbonate _mght - 0 0 0 Q 2l 5 a 244
6| Bicarbonate mali 500 203 239.6| 282 | 194 | 206.8] 224 MG | 242 |
7| suttare ma 300 97 154,90 213 | 161 l182.05] 202 M2
T8 | Chiaride mg/t 100 043 262, 602 _f§s54.5 | B8O s
_9 | Fwonae _mgh 18 0.48 0.56 0,64 0,491 0.5121 0,56 1
10 | Mo - N _magh 100 <0,00 ] 0.82] 3,5 1 0,01]0,052] 0.12 TV
1" Silice mg/t - 2d 1361 43 21 N.21 32 . _Mull
2 MW12
3 |en Stk unit 6-5 8.05 8.16 | 8,30 7.63 | 8.29 | 8,55 |
| vos ma/ 1000 __J1as0_|1780.8] 2090 | 1820 [1928,3] 2000 _
15| Conducimity AMIHOS X F 2570 | 3146.6) 3720 | 3250 | 3403, 1 3510
16| Alkaliniy $1d. Unin - 1 166 1196.2 1235 1163 | 173.5] 164
1
W | Arsenic i/t 05 | 0.008 |0.018 |0.033 | 0.021] 0.023] 0,027 ol
TN ol 10 ~lo.03 o.0a_Jo.05 |o.03 |o.04 |o0.08
el e I o mof ] 40 ) S F I T . 1.4 A5
U | man 010 o <.0001] 0001|0004 <.000) ,000) _, 000]
22| Chuomivm mall 005 oo | ooz | ooz Loeo1] .002 | 003
21| Copper mg/ L . 00% . 006 L 008 L0004 006 008
24 uon nght 01 .02 .03 .05 0,0110,04 |0,08
2 |resd | mo/ oos | <.001 10,002 |0.006 | €0.00) 0.003| 0.012
26| Mangancse ng/l 005 0.01 |0.0) Jo.02 o,ofl 0.02 l0.03
21 | Mercary waht o02| 0.0001{0.0002] 0.0003 <.ooo;| 0.0001_0.000
28 | Nickel ) gl 10 _ <0.01 1€0.01 |<0.01 | <0.01 | <€0.01]<0.0
29 | scenam mgh 001 <0.001]0.001 | 0.002] <0.001| 0.002 |0.005
30 | Suver mgh 005 <0.01 [€0.01 |[<0.01 | <0.01 [<0.01] <0.01
N | zine mgn |50 0.008 10.012 |0.019 ]0.009 } 0.023 | 0.047
n
3 | Ammonia moh o5 <0.01 | 0.01 | 0.02|<0.01| 0.01| 0.0l
34 | Urenium mgh 20 0.002 | 0.047] 0.228/0.003|0.011] 0.026
35 | Moty baenum mgh 10 - 0.02 | 0.03 | 0.04| 0.02]0.025] 0.03
36 | Vanadwm gt 50 “1¢0.01 [€0.01 [<0.01 |<0.01 | 0.01]| o0.01
37 |Radum 226 vt | s0 i 2 26 172 7 97 | 252

*OLIST THL EMTIFICATION NUMBEHS OF VIELLS USED TO OBTAIN THE LOW, AVERAGE AND MIGH VALUES.

TOWR-0296




Texas Cepartment of \Vater Resources—Geclogical Services
Permit No.

Vell No. MU=l

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Sample No. M16-4717

Praduction Area No. IX
2-18-78 ;8y ARTHCUR L. BISHOP

Submitted 5y ARTHUR L. BISHOP Date Callegreg:

Company ___IIBAN—IIv DESONRCOES TNC Mine _LOMNGORIS
SAMPLE M=THOOS: Cali Ec Meter (1)Page 71, Pums 'Wail Uanil Ec = Aoorax. Constant.

Sample| Oate Temp (C) | pH Seec. Cond. (umhos) | Spec. Cond. at Veli: 3400 umhos
! 9,18 1 31.50 =3 3400 Normal \atar Lavei: msl
2 102191 30 00 18 231 3200 Pump: Set at msi. 3pm.
3 10710l 30 &0 la & 1900 Bottom of: Casing msi; scresn msi.

CONTAINER: 1 Gai. Ptastic for *ltems; 1 Gal. Plastic for ail other items.; One quart plastic (fuil) tor Specific Canductivity

PRESERVATION METHOOS: Acidify * Item to <2 gH (MNQ,): Cool ail other items 10 2 C. N -

SMALYSIS: Lab Marve  JORDAN LABCRATORIES INC. Oste Racsived  2=19=73  0aie Reported 10-03-78
MAJQRAN .S TONOARY CONSTITUSNTS (Group Mo. 1)

ITEM ~STORET mali E 2om Eef fe) x (d) % eom
lai (%) (e) (d)
A. Caiciom (Ca) 00915 ___ 62 =2004x__3.09 1520« 160.58 9.46
B.  Magnesicm (Mg) go9zs ___ 13 =i2.16x 1.07 x165= 49.36 3.28
C.  Sodium (Na) 0oz __vo-2 =299 _27.37 x489= 1367.73 85.51
D. Potassium (K) 00927 21 #30.10x____ .34 x72.0= _ 13.88 1.85
E. Jowilyion . ... _32.67
F.  Carbonate (C34) 00445 o) -3007x___0.00 x346= 2.00 .00
G. Bicarbonate (HC03) 30440 225 =6102x __2 7C x435= _15 . 11.41
H. Sulfate (SO,) 00945 201 =4303x__4.18 .79+ _308.90 12.89
L. Chionde (Cl) 00840 870 = 3545 xﬁ.&% k789" 1862.59 75.69
Jo Nitrate (NO4N) 71881 & .01 Tawl  3249.96 =T .(1} page 35
K.  Fluoride (F) 0gss? L S—
L. Silia (SiCy) 00355 35. Ascuracy Chegk
M. Total Anien . ___L‘iz_, Range
N. , etalloe LIRS - . F— ion (E:M) _>-ctes .86 t0 1.04
P. TDS(120Ci 70300 2040. TODS (P-Q) 1 ras $0t0 1.10
Q. TOS=N-3G . ISR Ec(S:T) 1.006 95t 1.05
R. Ec(25 C) 00095 31840
S. Ec (Dilute) = s - __ -- umhos Riat9as % CATION % ANION
U. Akstaco, W e rhe o el el T cs,
V. oM 00s03 ___ 8,07 \ } \
.'4

ITEM ma/! ITEM ma/! ITEM ma/t
* Arsemic (As) ___2.020 * ianganese (Mn} __ 02 * Vanadium (V) < .01
* Barium (B, 0,03 * Mercury (Hg) ,0003 * Zinc (Zn) .CC8
* Cadmiun (C)_<0.00C] * Moly. (Ma) .03 8oron (8) 1.3
* Chrom. (Ci) 0.002 * Nickel (Nt} < - Ql Ammaonia-N -C1
* Cagper (Cu) 0.00S * Selenium (Se) -0 Radium 22§ 5 = '=2 (pci/1)
* ran (Fe) 9.03 * Silver (Ag) <& Y-
* Lad Py} o~ o-o0% * Uranium (U) .90
Analyst FIANRK NIXCN Checked 8y CARL CRCWNCVER

Qemarks

TOWR 1177




Texas Department of Vater Resources—Geological Services

Permit No.
. o1o)" Ma=-2 Ma M16-471
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM e . Sample No. _*"-°""
Production Area No. TI
Submitted By ARTEUR L. BISHOD Date Coltected:_2/13/78 ;8y ARSHUR BISHOD
Company URANIUM RESCURCES INC. Mine LOY GORIA
—SAMPLE METHOOS: Calibrate Sz “teter (11P22g 71 Puma \Wail Untii Ec is Apgrox. Constant.
Samole| Date Temp (C) | pH Spec. Cond. lumhos) | Saec. Cand. at Well: 3100 umhos
1 9/183 21 72 [a > 2100 Normal \Vater Leval. msi
2 10/9 10 2 19 3000 Pump: Sat at msl. Iom.
3 10/17 n 5 2 41 2000 dottam of: Casing msi; screen sl

CONTAINER: 1 Gal. Plastic for *1tams; 1 Gal. Plastic for all athar items; Ona quart plastic ( fuh) for Specific Conductivity
PRESERVATION METHODS: Acidify * Item to <2 pH (HNQ.): Caol il athar items 0 & ©

ANALYSIL Lab Name _ JORCAN LABORATORIZS INC. Oate Received 9/15/78  Date Asporred 10/03/78
MAJOR AN CONDARY CONSTITUENTS (Gr No. !

ITEM STQRET maft F 2o 341 le) x {d) % e0m

(a) (b (e) (d)

A.  Caicium (Ca) 00915 50. =2004x___2.50 x520= __130.00 8.38
B.  Magnesium (Mg) 00325 3.5 =12.16 .78 xi56s 36.33 2.58
C.  Sodium (Na) 00329 534, =2299_25.40 x433s 1242.08 37.17
D. Potassium (X) 00937 15, =39.10x 35 x720s __ 3342 .98
E. Totai Cation 29.14
F.  Carbonate (CO4) 00843 Q. =30.00x_0-C0 x25. _0.00 9.00
G. Sicarbonate (HCO4) 00asg _234. =61.02x _3.83 2435+ 166.99 13.37
H.  Suifate (S0) toms 132 c4803x_2-75 x739e 203.22 .50
L. Chieride (Cl) goses 782, =3545x 22.06 x 753167 35S 77.03
J- Hitrate (N0 N) 7881 <& .01 Total  _o243g oo  *T.(1) page 3§
K. Fioride (F) 00351 222
L.  Siica (Si0y) oogss _ 34- - Lecurdey Check
M. Total Amon .. _;._c:_u Range
N. E Jotal -, a344 lon (EM)_1.017 36 t0 1.04
P. TDS (180 C) 702¢0 1780. TOS (P:Q) 1.0 800 1.10
Q. TOS=N-5G - 1737 Ec(S:T__1.001 95 10 1.05
R. Ec(25°0) 00035 1160
S. Ec(Dilutal=__x___ = __3490.  umhos LagRaM N CATION %ANION
U. Al asCaC0y 00810 192, umhos ——
V. pH 0os03 _____8.20

(1) See STO Methods - 14th Edition

| i
1 1 ' ] H (]
TR L1 ‘1"'Ln. ST TT I nuu.[an-(ul--'““ i

Nas &t
ITEM ma/l ITEM w3/l ITEM mell
* Arsenic (As) oz ® Manganase (\Mn) 11 * Vanadium (V) _<__ 01
* Banum (Ba) 24 * Mercury (Hg) 2002 ¢ Zinc (2n) 013
* Cadmium (Cd) .0C03 * Moly. (Mo) e 3oron (8) 1.8
® Chrom. (Cr) .0C3 * Nickel (Ni) £ .01 Ammaonia-N —t
* Capper (Cu) . 007 * Selenium (Se)l & -°01 Radium 226 3 /-1 lpci/l)
* iron (Fel .04 ® Siiver (Ag) £ = <L
* Lead (PY) .C01 * Uranium (U) i
Analyst TOAMEP MTvAN Checked By AAL L SDANRIATseE
Remarks

rown0177 \ 2\' A 0()8



Texas Department of \Vater Resources—Geoiogical Servises

Permit No.
GROUND WATER ANALYSIS REPORT-IN SITU MI’IING-URANIUM Well No. __MW-3 Sample No._M16-4713
. Production Area No. i1
Submitted 8y ARTHUR L. BISHOP Date Cailected:  9/18/78 . ARTHUR Lo BISHCP
‘Comgany URANIUM RESOURCES INC. Mine  LONGORIA
SAMPLE METHODS: Calibrate Ec Merar (11Page 71 Puma ‘Wall Uatil Ecis Aoprox. Constant.
Samole| Oate Temp (C) | pH Sgec. Cond. (umhos) | Soec. Cond. at Well: 2760 umhos
1 3/13 30.5 8.3 138C0(2760) Normal Watar Lavei: msl
2 079 20 & - Pump: Set at msl. gom.
3 09t s Ia g 2600 Bottam of: Casing msl, screen ma.

CONTAINER: 1 Gal. P'astic for *Items; | Gal. Plas:ic for ail other items; One quart pmt;c {fuli} tar Specific Canductivity
PRESERVATION METHOOS: Acidify * item 10 <2 pH (Hﬂgg: Cool ail other itams to 4 C.

ANALYSIS: Lab Mame JORDAN LABCRATORI INC. Dats Recsived 2/19/78 Data Reported 20/03/78

MAJOR AN NOARY CONSTITUENTS (Graug No. 1

ITEN STORET mol F som Ect le) x (d) %eom

(a) () (c) (d)
A. Calcium (Ca) 00915 46. +2004x__ 2.30 x520« _119.80 8.84
B.  Maynesium (Mq) 00325 8.4 «12.16 x .0 £465s <22-45 Z2.55
C. Sodium (Na) 003829 520. 22299 22.62 x483= 1106.12 86.93
D. Potassium (X) 00337 165. =139.10 x .41 2720  29.92 1.58
E. Tatal Catian 25.02
F. Carbonata (CO4) 00445 Q. =33.00x _0.00 x835a 0.00 0.00
G. Bicarbonate (HC03: 00440 265, 251.02x _ 5.24 x436s 189.22 16.95
H. Suifate (SO;) oogsas  110. 24803x 2.29 733> 169.23 8.24
I Chloride (CI) d0gsg 973 225455 -3-3 x 759 +940.358 e 5
Jo Mitrate (NOgN) 71851 < a1 Totl 208e 43 =T .11) page 3§
K.  Fluoride (F) 0095 SR
L. Silica (Si0,) 00ss5 _31. Agcyracy ‘heck
M. Total Anion m 29,61 Ranags
N. | Joution ST 1 | — lon (E:M)__1.01& 9610 1.04
P. TOS(180C) 0300 __ sgap oS (P:Q)_1,034 3010 1.10
Q. TOSa N- .56 = 1517 Ec (5:T) .992 9510 1.05
R. Ec(25C 00035 23en
S. EciDiuel=____x____ = 1060 umhos RUACIAN N CATION %aniON
U.  Alk asCaC0, 0os10 217, umhos c;fs’g",-":!g"ﬂ?:?'. P , - 22 — '.soi“ 3-t"m:'::,
V. oM 00403 ______8.20 i "
MY i - I nali so,
(1) See l
MINOR AND TRACE CONSTITUENTS (Group Ne. 2) Na-g el
ITEN me/! ITEM ma/l iTEM ma/

* Arsenic (As) .02) * Manganes2 (Mn) s BIL * Vamadium (V) ¢ .01
* Barium (8a) .08 * Mercury (Hg) .0001 * Zine (Za) .015
* Cadmium (C2)_g .0001 * Moly. (Ma) .04 Soron (8) 1.4
* Chrom. (Cr) .002 * Nickel (Ni) < ok Ammonia-N < 01
* Copger (Cu) .2C8 * Selenium S} V- Radium 226 2 +/=1 (pci/l)
* iron (Fe) -93 * Siiver (Ag) .+
* Lad Po) « UGS * Uramum (U) Q0%
Analyst SoaANK ATV Cheeked 3y CARL CRCWNOVER

Remarks

1214 069

TCWR.Q'??



Texas Department of Water Resources-Geological Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM well No. _"W=3 sumpieno,_M18-472
Production Area No. LI .

Submitted 8y__ ARTHUR L. BISHO? Date Collected: 3/18/78 .3,  ARTHUR L. BISHCP

Company URANIUM RESCURCES INC. Mine LCONGORIA

SAMPLE METHOQOS: Calibrate Ec \eter (1)Paca 71 Pump Wall Until Ec is Aoprox. Constant. )

Sample{ Date Temg (C) | pH Spec. Cord. (umhos) | Spac. Cond. 2t \Wail: 2400 umhos

1 3/18 390 8’ 2.4 2400 Mormal VWatar Lavei: el

2 /9. 2.0 18.59 2400 Pump: Sat at msi. gpm.

: o0l 30,25 18.8 2300 Sottom of: Casing msl, screen ml.

CONTAINEA: 1 Gal. Plastic far *tems; 1 Gal. Pastic far all other itams; Ona quart plastic {full) for Specific Canductivity
PRESERVATION METHODS: Acidify ® Ium 0 <2pH (Hi 103) Caol 2il athar items 10 & C.

ANALYSIS: Lab Name 7080 TORIZS INC. Oate Received _9/19/78 Date Reported _10/03/78

MA AN NOARY CONSTIT ‘-‘JT§ !s;rgug Ng. 1)

ITEM STORET ma/l F som Ect {c) x (4) % eom

ial (5) le) )

A. Calcium (Ca) 00915 25. *2008x_1.25 x520= _ 65.00 5.27
B.  Magnesium (Mg) 00325 6.9 =12.16x___ -37 x455= _ 26.56 2.41
C. Sodium (Nal 00923 __sog *2299x 21 37 x483= 1054 77 91 o1
D. Potassium (K) 00937 12. =39.10x__ .31 x720= _ 22.32 1.31
F. Carbonats 20, 00445 0. =30.00x Q.00 x86s 0.00 2.00
G. Bicarbomate (HCO,) 0030 _287. =61 2z _4.70 x43.5+204.92 13.97
H.  Sifate (50,) ooses _%7-  asa03a_2-02 2 739+349.38 e b
i Chiaride (C!) 00940 ;2§ =3545x 15.31 x759=1275.88 71.44
Jo Nitrate (N04N) 71881 Tort _2798.73 =T (1) 5008
K.  Fiyoride (F) 00951 _.__.as_
L.  Silica (Si0y) oogss  __28. Accursey Check
M. TOtal ANION . .. et Pange
N. _ detalien L T —— lon (EM)__1.007 96t 104
P. TOS(180C) 70300 1450. TOS (P:Q)_1.032 8010 1.10
Q. TOS=N-56 I T AT €c(s:T)__1.012 9510 1.05
R. Ec(25°C) 0003 __ 2570,
S.  Ec(Dilute) = x = 2831, umhos Qiagaay % CATICN % ANION
U. Ak as c;ca;— T 00410 ___235.  umhos LT R+ RN S ... W .
V. pH 00403 8.3C

(1) See STO Methods - 14rh Edition

MINOR AND TRACE CONSTITUENTS (Groug Mo. 2)

ITEM mg/l ITEM ma/l ITEM ma/l
* Arsenic (As) .OL3 * Manganese (Min) 201 * Vanadium (V) <, 01
* Barium (8a) 24 * Mercury (Hg) .0002 * Zine (2n) , 009
* Cadmium (C3) cocl * Moly. (Ma) .04 Boron (8) 1.4
* Chrom., (Cr) . 001 * Nickel (Ni) .0l Ammonia-N < .0l
* Capper (Cu) - 003 * Selenium (Sa) " Abinitivseny Radium 226 3 +/-1 (pci/1)
* lran (Fe) P - 5y * Silver (A3) < oL
* L2ad (PH) Pa ,001 * Uranium (U) s
Analyst Frank Nixon Checked 3y Carl Crownover
Remarks

TowAo177 1214 070



Texas Department of Water Resources -Geological Services

Permit No.
GROUND WATER ANALYSIS REPCAT-IN SITU MINING-URANIUM Weill No. 207=3 ______Sample No215-4721
Production Area No. 1T
Submitted By A3THUR T _ATIHNAD Date Coilected: _S/13/73:8y __ARTHUR BISHO®
"Company URANIUM RESOURCES INC. ine LONGCRIA
SAMPLE METHOQOS: Calibr Meter (1)Page 71, Pump Vail Until Ec is Aporox. Constant.
Sample{ Oate Temp (C) | pH Soec. Cond. (umhos) | Spee. Cond. at Wall: 2600 umhos
! 9181 __30.5 18.5S 2600 Normal Water Lavei: mul
2 13/ 10N 2 2800 Pump: Set at msi. gpm.
3 18 /10 an 2¢ | 3 31 2230 8ottom of: Casing msi; screen msi.

CONTAINER: 1 Gal. Ptastic for *Itams; 1 Gal. Plastic for all ather itams.; One quart plassic (full) for Specific Canductivity
PRESEAVATION METHCOS: Acidily * item 10 <2 pH (HNO.) Caol all ather items tg & C.

ANALYSIS Lab Name g ggax .ABCQATCRISS e, Data Received _3/19°78  Date Reporres 10/03/78
ITEM STORET mg[! F 2om Ecf (e} x 'd) %eom
(a) ) (c) (d)

A.  Calcium (C3) 00315 35. =2004x  1.7% x520= _91.00 6.83
B.  '.agnesium (M) 00925 7.1 =12.16x .58 x465s _27.03 2.28
C.  Sedium (Na) 0323 522. =2299x__22.71 x48921110.52 89,34
D. Potassium (K) 0937 15. =39.10x .38 x720= _27.36 1.49
E. Total Cation ks 25.42
F.  Carbonate (COy) 00445 a 23000x __n_nn x345= 3 0n a.00 __ _
G. Bicubomn(HC:lsl 00440 272, =261.02x §.4%6 x438= 194 46 17.86
H. Suifate (SO, coses _114. =43.03x _2.27 x733= 175.14 3.49
I Chioride (C) 009¢0 _543. 23545 18.14 x75921376.83 72.63
Jo Nitrate (NO4 M) nesy <01 oo Totatk 3002.33 =T (1) 5age 35
K.  Fluoride (F) 00951 oS4 s
L. Silica (Si0y) 09355 36. Accuracy Check
M. Total Amon . —-—-2-4—9~ Range
N. _ Jonilon eeor ___ 1648, len (E:M) 013 9610 1.04
P. TOS{180T) 70203 1540. TDS (P:Q)__*- 924 80 t0 1.10
Q. TOS=N-35G * el e Ec(S:T) .999 95 t0 1.08
R. Ec(25°0) 00085 3222
S. EcQiute)s____x__ - 1002 umhes Qlagaaw ~ CA‘;‘:GN ~..\m?~
U. Al as CaCOy 00210 223 umhos e g e
V. oM 00203 ____. 321

(1) See STD “Mathads - 14¢h Edition

MINOR AND TRACS CONSTITUSNTS Groug Mo, 2!

ITEM ma/l ITEM ma/i ITEM ma/l
* Arsenic (As) g<l ° Manganese Mn) 04 * Vanadium (Vi€ O
* Barium (3a3) .04 * Mercury (Hg) 2002 ¢ Zine (2a) 012
* Cadmium (C4) .0001 ® Moly. (Mo) TR 0l 3aron (8) 1=
* Chrom. (C1) < .9C1 * Nickel (M) < .0l AmmomiaN < .01
* Capper (Cul . 006 * Selenium (Se) s Radium 226 2 +/=1 (zci/1)
* Iron (Fal + 92 * Silver (Ag) < A
* Lead (PY) .0Cs * Uranium (U) c e
Analyst PRANK NIXON Checked 3y CARL CRCWMNCVER
Famarks

ToOwa g1




Texas Cepartment of \Vater Resources—Ceological Services

Permit No.
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Weil No. _:Ti-6 _____ Sample No._M16-4
) _ Production Area No. 11
Submitted By ARTHUR L. 3ISHOP Date Cailected: >/ 13/78 .g, ARTHUR sIsmov
Company URANIUM 3ESOURCES INC. Mine LONGORIA
AlNR l - i 1 71, Pumg Weil Until Ecis A x. Constant.
Samola| Date Temp (C) | poH Ssec. Cond. furnhos) Spec. Cond. at\Vell: 2800 Lmhos
! 8281 3 3.3 2800 Normal \Water Lavel: msi
2 /8 | 23.¢ 3.4 2300 Pump: Set at msi. Ipm.
3 n/zinl 29 e la o 2780 ‘Bottom o.: Casing ms; screen msl.

CONTAINER: 1 Gal. Ptastic for *Items; ! Gal. Plastic for all ather items.: One quart plastic (full) tor Specific Conductivity
{tam ta <2 gH (HNQ ) Cool all ather items to & C.

PRESSRAVATION METHODS: Acnd.ly
..NALY"IS Lab Name

‘I’IT"‘JTitu N

Date Received _3/19/78

Date Regorted 10/03/78

MAJQR AN NJARY C

ITEM STORST me/l F 2om Ect lc) x 'd) Y%eom

(a) (5) (e} ()

A. Caicium (Ca) 00315 54. 22008x _2.69 x520= __139.38 10.08
B. Magnesium (g) 00325 12. «12.16x .99 xd466s _ 46.13 3.71
C.  Sodium (Na) 00323 313. ©2299 % 22-3 x489= _1104.16 84 .60
D. Potassium (X) 00927 17 *33.10x ___.43 x72.0s 30.96 1.61
E. Totai Cation d 26.69
F. Cardonate (CQ4) 00443 0. = 30 00x_° x845s 0. 00{_ 0.00
G. Sicarbonate (RCO,) 00440 245. 102z 4. 2 x435= ‘::5 2 5.1
H.  Sufate (S0) 003¢3 133, *43.03« . alaye S4N. 55 e
. Chiaride (C}) 00840 6395, =3545x 19.61 x75.0= 1488.40 73.89
Jo Mitawe (NOgN) nmest g .01 Toag 3205.03 T 1) page 25
K. Floande (F) 0088) A
L.  Silica (Si0y) 00355 4. Aceuracy Check,
M. Total Anion . . 26.61 Range
N.  Jontion oo 2720, lon (E:M) 1003 9610 1.04
P. TOS(180C) 7820 £&0 TDS (P:Q)_1.939 90 t0 1.10
Q. TOS=N-3G gl 11 S Ee(s:T)___L.017 8510105
R. Ec{25'0) 00085 ~an
S. Ec(Diluesls ___x____ = 3740 _ amhos B "c“‘:“-’“ g L
U. Alk.as CaCO3 0Cs:0 201, umhos Ca !?.wﬁo- "a'o T — ’3 - ,,,‘,?..ﬂ.,,?f. m‘gwco,
V. pH 60s03 __8.26 \ /

{1} See STO ‘letrads.

1aid Z<.ngn

MINQR AND TAACE COMSTITUENTS (Srayp o 2)

ITEM ma/! ITEM mayl ITEM me/t
* Arsemic [As) n18 * Manganese (Mn) [} * Vanagwm (V) _< 93
* Barum (3a) 24 * Mercury (Hg) 0201 * 2inc (Za) 014
* Cadmium (Cd) 3103 * Moty. M) .03 Baron (B) 1.4
* Chwem. Cr) __ .01 * Nickei (Ni) £ 02 AmmoniaN < .01
* Caoper Cul . 206 * Selrnium (Sa) < .c0l Radum 2268 % _=/=1 (gei/1)
* lron (Fe) .03 ® Siler (Ag) < -1
® Lead (PY) LN ® Uranium (U) -
Analyst SSANK NIyaw Checked 8y SARL _CSRSIMOVER
Remaris
“SWA.Q1°? 7 ] '4 ‘() 7 2

99
fe-



Texas Department of Water Resources—Geolagical Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Well No. MW=7 ___ Sample No,M16-4723
Production Area No. II

Submitted 8y ARTHEUR BISHQOP Date Collected: 3/13/78 :By ARTHUR BISHC?

Campany URANIUM RESCURCES INC. Mine LONGORIA

SAMPLE METHOQS: Calibr Mater [1)P2ge 71, Pump Weil Until E¢ is Approx. Constant.

Sample| Oate Temp (C) | pH Spec. Cand. (umhos) | Spec. Cond. at Well: 2160 umhos

! 3/18 | _29. 7 3, 15300( 2140} | Normal Water Levei: mst

2 10/9 1 29.5 8.43% 3100 Pump: Set at msi. gpm.

3 107101 28.50 8. 6] 3000 Bottom of: Casing msi; screen me.

CONTAINER: | Gal. Plastic for *Items; 1 Gal. Plastic for al! other items.; One quart plastic (tull) for Specitic Canductivity
PRESERVATION METHODS: Acidify * item to <2 pH (HNOJ); Cool all other items 0 & C. -
ANALYSIS: Lab Nams __ JORDAN LABORATORIES I.NC Date Received 2/12/78  Date Reportes 10/2/78

MAJOR AN ONQARY CONSTITUENTS (Gr Mo. |
ITEM STORET ma/t F eom Ecf Ic) x (d) ¥ som
{a) (b) (e) (d)
A. Caicium (Ca) 00915 82, =20.04 x 3,00 x520= 160,58 10.4)
B.  Magnesium (Mg) 00925 1S, =12.16x :.% x466= S7.32 4.15
C.  Sodium (Na 00929 571. 22239« __24.84 x489= _1214.67 83.7
D. Potassiun (X) 00937 20. =23.10 33 x720= __36.72 1.72
F. Carbonata (C” ) 00435 0. = 30.00 x 0.00 x85s _0.00 0.00
G. Bnc:rbonau(HCOsl 00449 413, =51.02x 3.54 x416=152. 47 11.97
H. Sitate (SO ooges _LE€S. =48.03x__ 3.44 x733°254.22 _11.70
I Chloride (C) 00340 .. 3545 __24-95 x7593703.95 76.33
Jo Witrate (N04N) 71851 25 Tol 3581.04 _ *T.(1)page3s
K. Fluoride (F} B e
L. Silica (Si0y) 00355 37, Accuracy Check
M. Total Anion 29, .41 Range
N. _ Jounilon i8e2. lon (E:M) 1300 960 1.04
P. TOsfe0d 70200 1820, TDS (P:Q} 1,028 90 t0 1.10
Q. TOS= I -.5G - 1774, Ec (S:T) 1.008 95 10 1.05
R. Ec(28 C) 00095 3220,
S. Ec(Dilute) = x____ = 3610. umncs 2ia07a4 NCATION %anNion
————" - 80 60 <40 20 0 20 40 50 80
U. Ak s CaCOy 0410 176,  umhos  ca R o,
V. 3H 00402 8.905 ' I \ ] '
Mo il f dplnslblletid b ludi so,
(1) Ses 3TD 'tathods - 14th Sdition | ; i - i
$NOR AND TRA MSTITUENTS ! ‘0. Nar A SETRCRE T W o o ‘ a
ITEM ma/l ITEM mg/l - ITEM maq/! -
* Arsenic (As ) * Manganess (\in) LUl * Vanadwum (V) £ .94
* Barium {83)’ 93 * Mercury (Hg) -C00L * Zine (Zn) -009
* Cadmium (Cd)__ < .C0001 * toly. (Mo) 03 Boron (8) 1.4
* Chram. (C2) .002 * Nicke! (Ni) < cl Ammonia-N 1
* Capaer (Cu) 205 * Selenium (Sei .C01 Racium 22580 + /=3 ‘paifl)
2 , A . e T
iron (Fel .3 * Siiver (Ag) <
* Lead (PH) < - 901 * Uranium (U) .228
Analyst mm v rweoANy Checked 3y CARL CRCOWMNCVER
Remarks

1214 073

.

TOWR.0177




Texas Department of Water Resources—Geological Services

Permit No.
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Well No. =8 Sample No. M16-4724
. Production Area .‘Jq,. 11
3 s 9/13/7" ARTHURTBISHOP
Submitted 8y ARTHUR L. BISHOP Date Callacted: /18/78 ; By s
Campany URANIUM RESCURCES INC. Mine LOMGCRI
SAMPLE METHODS: Calibr !Meter {1)Page 71 Pump Well Untii Ee is Aogrox. Bonstant.
Sample| Date | Temp!(C) | pH Spec. Cand. (umhos) | Spec. Cond. at Weil: 35C0 4mhos
1 32181 3.0 3.2l _3s500 Normal \Vatar Lavai. msl
2 ozl 23 .0 13 gal 1400 Pump: Sat at msi. gpm.
3 w0l 29 0 sal_3s00 Softom of: Casing M3, screen ™,

CONTAINER: 1 Gal. Plastic for *Items; 1 Gal. Pastic for all other items. Ona quart plastic [full) for Specific Conductivity
PRESERVATION METHOOS: Acidity * Item 10 <2 pH !HNO:): Cool ail ather itams 20 4 C.

ANALYSIS: Lab Neme _ JORDAN LABORATORIZS IjC. Oate Recsived __ 2=12=78  Darg Repormed 10-3-78

MAJS AN ARY CONSTIT TS ( No. 1
ITEM STQRET mald E 2om £zt fe) x (d) *%eom
(a) (8) (c) (a)

A.  Calcium (Ca) 00915 7. =2008x__ 3.84 £520= 199.88 11.22
B.  Magnesium (Mg) 00925 20. =12.16 x .04 x46.6= 76,72 q./9
C.  Sodium (Na) 00329 647. #2239x_ 28.14 x433s 1376.05 82.21
D. Potassium (K) 00937 24. =23.10x .61 x720=  43.92 1.78
E. Total Cation T 34.23
F. Carbonate (ca4) @445 Q2. = 30.00 x 0.00 x848= _0_00 0.00
G. Sicarbonate (HCQ4) 00440 214, =51.02« 3.51 x435=153.04 _10.27
H. Sulfae (SQ,) 00945 210. »4803x___ 4.37 x739= 322.34 12.79
l. Chioride (C)) 00240 932. . 35.45 « 26.29 x753° 4995.41 V6,24
J- Nitrate (NOyN) 1851 1.7 Torsi  4167.45 T (1) page 35
K.  Fivoride (F) I et
L.  Silica (Si0y) 00355 39. Accurgey Cheek,
M. Total Anion .. 34.17 Range
N _ Totalion 2185. ton (E:M) 1.002 9610 1.04
P. TDS(180 C) 70300 _ 2020. TOS (P:Q; 1.015 8010 1.10
Q. TOS=N-36 * 2088. Ec (S:T) 1.006 95 10 1.05
R. Ec(2570) 00095 3720.
S.  Ec(Dilute) » < = 4132.  umhos QuaZ82: %CATION % ANICN
U. Alkas CaCOz— T oosie 17S. umhos e D
V. oH oos03 _____8.13

(1) See STD ‘leshods - 14th Sdirion

MINCR AND TRACE CONSTITUENTS (Groug No. 2

ITEM ma/l ITEM ma/! ITEM ma/!
* Arsenic (As) 2.008 * Manganese \Mn) 0,02 * Vanadium (v) < 0.01
* Sarium (820 _ O 02 * Mercury (Hg) Q,02001 * Zinc(Za)  0.013
* Cadmium (Ca) < 0. 0001 * Maly. (Ma) 0.02 Boron (3) 1.5
* Chrom. (Cs) 0.002 * Nicket (Ni) < 0.01 Ammonia-N < 0.01
* Copper (Cu) _ O0.COS * Selenium (Sa) < B.:5CL Radium 226 3_+/=1 (peii1)
® lron (Fe) 3.93 * Silver (Ag) - s
* Lead (PY) <€ 0.001 * Jranium (U) Q.356
Analyst TOAMY UTeay Checked 2y AT, ADANIOVER
Remarks

- 1214 074



Texas Department of Water Resources—Geological Services

GROUND WATER ANALYSIS REPORT-IN SITU "INING-URANIUM

Permit No.
Well No. __ *%i-3 Sampie No116-4725
Production Area No. II

Submitted 8y ARTHUR L. BISHOP Date Coilectad: 3/18/78 .g, ARTHT
Campany URANIUM RESOURCES INC. Mine LONGORIA
SANMPLE METHOOS: Calibrate Ec 'etar {1)Page 71 Pump Weil Until Ec is Aporox. Constant.
Sample| Date Temp ( C) aH Soec. Cond. (umhos) | Spec. Cand. at Weil: 3450 umhos
1 9/18 1! 30, 8.5 3450 Normal \Vatar Level: mst
2 0/9 . 8.4 3400 Pump: Set at msl, gpm.
3 0/101 28.50 8.8 3400 Bottom of: Casing msl; screen L.

CONTAINER: 1 Gal. Plastic for *ltems; 1 Gal. P'astic for all athier iterns, One quart plastic (tuil) for Specific Conductivity
PRESERVATION '.!ETHODS Acidify * Item 1o <2 pH | HHO Cool ail other items to & C.

ANALYSIS: Lab Mame AN RATORIES Date Recsived 2-19-78 Date Reported _ 10-2-73
A AND SECONDARY CONSTITUENTS (Geoug M. |
ITEY STORET ma/l 3 2om Ec! lehxfd) *%epm
(a} (b) (e (d)
A. Caleium (Ca) 00915 ol. = 20.04 = 3.04 x520= 158.08 9.16
B.  Magnesium (M) 00325 18. =12.16x __ 1.32 x466s _ 61.51 3.98
C.  Sodium (Na) 00929 643. 22299 _27.97 x483s 2367.73 84.32
D. Potassium (K) 00937 33. »29.10 x .84 x720= _ V.48 £.33
E. _Towl Cation ... 317
F.  Carbonate (CO4) 00445 0. +3000x _ C.00 x346+ 0.00 0.00
G. Bicarbonats (HCO,) 00440 216. =5102x _ 3.54 x436= 154.34 10.81
H.  Sifate (SO,) 00245 213. 24303« __4-43 x739= 227,38 13.33
I Chioride (C) 00340 578. - 35.45 x x 159 °00-08 o
J. Nitwate (N04-N) 71851 1 g Tonl _4009.57  *T.(1)page35
K.  Fluoride (F) 2085t ———
L. Silica (Si04) 00355 a0 Accuracy Check
M. T:ml Anion = A Ranaqe
N. _ Joniioa ... 2397, lon (E:M) ___1.013 9610104
P. Toshso 70200 2060. TOS (P:Q)___1.031 8010 1.10
Q. TOS=N-5G 1929, Ec (S:T) 1.011 95 0 1.05
R. Ec2s’c) 00095 3620.
S. EciDilutels ___x___ 4052, umhos Riagaam %CATION % aniON
U. Al as CaCO; 00410 177. umhes e .‘,ﬁ.wn‘.?w‘.fﬁ,..rfpuco,
V. H 00402 8.07 i \{ K
Mg el "":;::i:::'r";*'i" S e e
(1) See STQ Merhods - 14:h Editian |
MINQR AND TRACE CONSTITUENTS (Group Mo . 2) =
ITEM ma/l ITEM ma/l ITEM ma/l
* Arsenic (As) e * Manganese (Mn) 2 * Vamagwm (VI ¢ 91
* Barium (B8a) * Mercury (Hg) na01 * Zinc (Zn) 208
* Cedmium (Cd) < .0001 * Moly. [Mo) 02 3aron (8) 1.5
* Chrom. (Cr) 003 ® MNickel (Ni) < .01 Ammonia-N < 0.01
* Copger (Cu) . 0086 * Sslenium (Se) .001 Radium 22651 +/=2 (pci/1)
*® iron (Fe) .02 * Siiver [Ag) < -0
* Lead (Ph) < 902 * Uranium (U) - J0s
Anaiyst DY MTYAN Checked 3y SADT. CRETNOUER
Remarks
1214 075

ToWwR.g177




Texas Department of \Water Resources—Geological Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Weil No. MW=-10 ____ Sample No.M16-4726
Production Area No. 11

Submitted 3y e R TR Date Collacted:_2/13/78 g, ok e

Campany URANIUM RESCURCES INC. Mine LONCORIA

e SAMPLE METHODS: Calibrate Ec Meter (1)P3ne 71 Pump Well Until S is Agprox. Constant.

Samole| Date | Temp(C) | oH Soec. Cand. (umhas) | Spec. Cond. at Vel 3250 umhos

1 9,18l 230 7% 8.5 3250 Normal Watar Lavel: msl

2 10/9 128 .00 18,451 3100 Pump: Set at msi. 3pm.

3 10201 29,50 18.62] 2000 Bottom af: Casing mel; screen el

CONTAINER: 1 Gal. Plastic for “Items; 1 Gal. Plastic for all other items. Ona quart plastic {full) for Specific Conductivity
PRESEAVATION METHOOS: Acidily * ltem ta <2 pH !HNO:); Cool all gtheritams 1o 4 C.

ANALYSIS. Lab Name ___JCRDAN LASORATORITS Cate Received 3/13/78 Date Reperted __10/3/78

MA AN ARY CONSTITUENTS (G No. 1)

ITEM STORET mg/t £ spm Ect le) x {d) ¥ eom

(a) (b} (c) (d)
A. Calcium (Ca) 0e91s 66. =20.04 x 3.29 x520= 171.08 10.87
B.  Magnesium (Mg) 00825 14. =12.06x___1.15 x455= _53.59 3.80
C. Sadium (Nal 00929 580. +2239x__25.23 x439= 1233.75 33.38
D. Potassium (K) 00937 23. *39.10 33 x720= __4¢.48 1.33
E. Total Cation L R il
F. Carbonate (CO4) 00445 __ 0, *3000x__ 0.00  «x348e _0.00 0.00
G.  Bicarsonate (HCO4) 00340 __203. #6102x ___ 3.33  x435=145.19 11.04
H. Sulfae (SO,) 00343 147. =48.03x___3.C6 x739=225.13 10.14
I Chioride (C}) 00840 545, «3545¢_ 23 « 753" e
J. Mitrate (NOyN) 71851 .24 Toral 3677.12 _ *T.(1)page 35
K.  Fluoride (F) | (S S
L. Silica ($i04) 00955 19, Leceracy Check
M. Total Anion (< I & | Ranqe
N. , omtlen ... 325 E lon (E:M) 1.003 9610 1.04
P. TDS(180°¢C) 70300 1860. TOS (P:Q) 1.02S5 8010 1.10
Q. TOS=N-.56 PR | S Ec (S:T) 1.015 95 10 1.05
R. E(25 C) 000835 3330,
S.  Ec(Dilyte) = x = 3732. umhos QIACRAM % CATION % ANION
T, R Tl 80 &3 40 20 0 20 40 S50 30
U. Atk asCaCOy 00410 A86. _ umhos  c, T T 1o,
V. M cos03 8.1l l \l
My i :?:. doduabulaubel il so,
(1) See STD “ashods - 14th Editinn ar l - ! ~_ l
MINOR AN TRACE COMSTITUENTS (Groug No. 2) oo bt
ITEM ma/l ITEM ma/! ITEM me/!

* Arsenie (As) 033 * Manganese (Mn) D * Vamadium (V) < .01
* Barium (3a) 08 * Mercury (Hg) . 3001 * Zinc (Zn) .012
* Caémium (Cal___ & 0.0001 * Moly. (o) .02 8aron (8) 1.5
* Chrom. (Cr) Q.003 * Nickel (Ni) & Y& Ammaonia-N .
* Copper (Cu) 0,008 * Selenium (Se) < .201 Radium 226 1-=- 4./-f§ci/!)
® iren (Fe) 0.04 ¢ Siiver (2q) < -0l
* Lead (PY) < ,001 * Uranium (Y) .059
Analyst TRANK NIXON Checked 3y CARL CROWNOVER
Aemarks -

124 076

TOWa 9177



Texas Department of \Vater Resources—Geological Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM well No. __MW-11 Sampgle No M16-4727
Production Area MNo. IT

Submitted 8y ARTHUR .. BISEOP Date Caliected:_9/18./78 ;8y ARTHUR BISHOP

Company URANIUM RESOURCES INC. Mine  LONGORIA

SAMPLE METHODS: Calibr Matar (1)Page 71, Pumo ‘Wail Until Ec is Approx. Constant.

Sample| Date Temp (C) | oH Spec. Cond. (umhos) | Spec. Cand. atWall: 3000 umhos

1 a/18 1.0 8. 131 2000 Normal Vatar Laval: msi

2 10/9 10.0 3 18 3000 Pump: Sat at msi, gpm.

3 10710l n .75 e 2600 Sottom of: Casing msi; screen msl.

CONTAINER: 1 Gal. Plastic for *Items; 1 Gal. Plastic for 3il athar items. One quart plastic gluu) for Specific Canductivity
PRESEAVATION METHODS: Acidify * item to <234 (hNO3); Cool ail ather itamsta 4 C.

ANALYSIS: LabName __ JORDAN LABORATCRIZS INC. Date Aeceived 2=19=78  Date Aeporre 10-3-78
MAJOR AND SECONDARY CONSTITUENTS (Gr
ITEM STORET mq/! F som Ecf le) x '4) % eom
{a) (b) (c) (d)
A. Calciom (Ca) 00915 61. +2004x  3.04 £529+ 158.08 10.71
B.  Magnesium (Mq) 00325 4. *12.16 2 P (465 93.59 §.05
C.  Sodium (Naj 00329 S44. 22293« 23.66 x483= 1156.97 83.34
D. Potassium (K) 00937 23+ =39.10 ¢ .34 x120s= 38.88 1.90
E. Total Cation 28.39
F.  Carbonate (CO4) 00445 0. = 20.00 x 0.00 x345= 0.00 0.00
G.  Bicarbonate (HCO,) 00440 249. =51.02 x 4.08 x435 }7"-5_49 14. 53
H. Suifate (S0,) 00335 159. »48.03 x 3.31 x733+ <44.51 11.82
I. Chioride (Cl) 00340 731. 23545 <0.62 x758* 1565.06 L i %
1. Nitrawe (04 M) 71851 1.7 Toah  _3395.08 =T (1) page 35
K.  Fluoride (F) 009581 =) R——
L.  Silica (Si0y) 00955 ae, Accuracy Check
M. Total ANON | .. s — Ranqe
N. _ Joullgn - 122C. lon (E:M) 1.014 8610 1.04
P. TOS(:80¢C} 70300 19 TDS (P-Q) 1.026 a0 to .1
S -0 * 1836, Ec (S:T) 998 9510 1.08
R. E(5 0 00095 3070.
S. Ec(Oilute)s ___ x___ = 3390. umhes Slageas %c.n:rovv ".ANI?N
U. Al asCaCO4 00410 204. UMROS g, e e e e e e
V. »H 00403 8.17

l

(1) See STD Methads - 14th Sdition

MINCR AND TRACE CONSTITUENTS ‘Groug Mo, 2)

a
ITEM ma/l ITEN ma.) ITEM maq/!
 Arseic (As) 222 * Wanganasa (\n) o1 * Vanadium (V) _< .01
* Barium (8a) 04 * Mercury (Hg) 0002 * Zinc (Zn) <012
* Cadmium (Ca)__ ¢ . 0001 * Moly. (Mo) .03 8oron (8) 1.3
* Chrom (C¢) .901 * Nickel (Ni} < .01 Ammonia-N 31
* Capper 'Cu) .005 * Selenium (Se) < -00% Radium 226 2 +/=Ll(peij1)
® lron (Fe) 32 ® Siiver (A3) £ .
® Lead (PY) 001 * Uranium (U) 047
Anaiyst NZXOM, TRANK Chacked 3y CARL CRCWNCVER
Remarks

1214, 077

TOWR. QYT



Texas Department of Water Resources—Geological Services

Permit No. ; .

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Weil No. _MW-12 Sample No. M16-4728
Production Area No.  II S

Submitted 8y ARTHUR L. BISHOP Date Collected: 9=12-78 .3, ARTHUR L. SISEOP

Company URANIUM RESCURCES INC. Mine LONGCRIA

SAMPLE METHQ aibr “ater (1)Page 71, Pump Wail Untii Ec is Aograx. Constant.

Samgle| Data Temp (C) | pH Soec. Cand. (umhos) | Sose. Cond. at Well: 3000 umhos

1 2/113 31, 7% 8.2 3000 Normal water Level: my

2 10/9 | 30.00 8.10 2800 Pump: Set at I .

3 1040l 30.5 8,351 2800 Bottom ol Gasing mal, screen mal.

CONTAINER: 1 Gal. Plastic for *Itams; 1 Gal. Plastic for all other items; One quart plasti . (full) for Specific Canductivity
PRESERVATION METHOOS: Acidify * Item to <2 pH (HNO,); Cool ail ather items 10 4 C.

ANALYSIS: Lab Name __JCPDAN LABORATCLIES INC. Oate Recaved

3-19-78 Oate Reported 10-3-78

- MAJGR AN ONQARY CONSTITUENTS (Gr 1
ITEM STORET mg/) ° 2om Ecf {e} x (d) % som
(a) (b) (c) (d)
A. Caleium (Ca) 00915 55, 22008x__2.74 x52.0= 142.43 9.92
B.  Magnesium (Mg) 00925 13. =12.16x _ 1.07 x46.6= __43.86 3.87
C. Sodium (Na) 00329 534. =2299x 23.23 x489s 1135.35 84.08
D. Potassium (K) 00937 23. =19.10x 59 x720= _42.48 2.14
E. _ Total Cation e 27.83
F.  Carbonate (C34) 00845 ____ O,  =3000x___0.00  x86as _0.00 0.00
G.  Bicarbonate (HCO,) 00430 249, =51.02 < 4.08 x435+177.89 14.70
H.  Suitaw (SO,) 00345 163. =43.03 ¢ __3.50 x 739~ 238.65 .60
n ’ [ 5 > - .
I Chloride (C}) 00340 =3545x__20.17 x7524330.90 72.583
Jo Nitrate (INQ4-N) 71851 2.6 Total 3338.21 =T (1) page 35
K.  Fiuoride (F) 00951 s34 e e
L.  Silica (Si0,) 00255 4l. Accuracy Check
M. Total Anian . ., _2_5__ Range
N. ; Jomniion - [ ) P— lon (E:M) 326 8610 1.04
P. TOS(1807C) 0300 soan, TCS (P:Q)__1.038 80 t0 1.10
Q. 7TOS=N-56 . | . - SR gei(s:T___1.013 .95 t0 1.05
R. Ec(25 C) goess ___13060,
S.  Zc(Dilute) = x = 3289 _ umhos ._A__;;A :f‘_a ‘;.CA;:,ON ,-;.m.?; e ame B
U.  Alk s CaCO4 00410 Q4. umhos Ca [T 1 i P,
V. pH gosos _____2.10 i i
wo!"': e "
(1) See STD ‘tathads . 14ty Edivinn ‘
Nas m nu.:.‘u'mviuul-u_:u. { (oo ]
ITEM ne/l ITEM L mail ITEM mg/!
Arsenic (As) ___ 0. 317 * Manganesz (\Mn) 02 * Vanadium (V) < .01
Barwm (Sa) ___ o ns * Mercury (Hg) . 0001 * Zinc (2n) Cl9
* Cadmium (Cd)_< 9 00 * Moly. (Mol .02 Boron (8) i.4
* Chrom. (Cr) 0,002 * Nickel (Mi) £ 01 AmmoniaN < 0.01
————— ————————— ) & =
* Capper (Cu) ,0C5S * Seienium (Sa) < VYL Radium 226 12 =/ =3(pci/1)
* iron (Fel .03 * Silver 'Aq) £ .01
* Lead (P9} < o0 * Uranium (U) ced
Analyst DOANY TR Checkeg 3y SARL CRCWNCVER
Remarks
(
L)
ToOWR.0177 \ 2 \ 4 \)7 8



Texas Depcartment of ‘Water Resources—Ceological Services

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

Submitted 3y

ARCHEUR L. BISHQP

Oate Cotlected:_2/27/78 :8By

Permit No.
Weil No. - M=13 Sample Mo . M16-4952
Production Area No. o 4

WILLIAM CHAPMAN

Campany URANIUM RESCURCES INC. Mine LCNGCORIA
SAMP: E METHO iibrat ‘et H)P}_q! 71, Pymp Wall U~=i E¢ is Aparox. Constant.

Samgle| Date Temp ( C) pH Spec. Cond. (umhaos) | Soec. Cand. at \Wall: 2900 umhos
] /28 128.60 2.59 2840 Mormal \Watar Laval: msi
2 1079 128.0 8.50 2900 Pump: Set at msl. gpm.
3 010128 .0 a.2d 2300 Zottom of: Caning ™, screen EED

CONTAINER: ! Gal. Plastic ‘or *Items; 1 Gal. Plastic for all other items.; 0na gquart slastic {tuil) for Specific Canductinty

PRESERVATION METHODOS: Acigify * Item t2 <2 pH (HNO4); Cool ail atheritams 20 4 C.

ANALYSIS: Lad Name ICBDAN IARORATARTES TINC Date Recaved _9 . 29/78 Date Reportad _10/12/78

ITEM STORET ma/l £ som Ect {c} x 1) % som
(a) (b) (c) (d)
A. Calcium (Ca) 00915 o = 20.04 x 2.74  x520= 142.48 9.99
B.  Magnesium (iig) 00925 16. 212,16 x 1.32 x46.5= 61.51 4.81
C.  Sodium (Nal 00823 527. 2293« 22.92 L339 1120.73 83.53
D. Potassium (K) 20937 18. =39.10 x .46 x729- 33.12 1.68
E. Tatal Caticn 27.4
F. Carbonate (CO3) 00445 & = 30.00 « o2 7 x245= 31.30 1l.34
C. Bicarbonate (HCO;) 00440 217 =61.02«x 3.56 x4l8= 153.22 12.94
H.  Sultars (SO,) 00345 145. *43.03x 3.02  x133- 223.18 10.98
1. Chlaride (C1) 00930 729. = 3545 x 20.5% x759* 1560.50 74.74
J. Nitate (NOyN) 71351 .85 Iatal 3325.10=T (1) sage 35
K.  Flueride (F) 000! el
L.  Silica (Si0) 00955 34, Asguracy Check
M. Total Anion . . 27.51 Range
N. . Jomwlen LS | . . - lon (E:M) .997 9610 1.04
P. TOS (180 C) 70300 1680. TDS (P:Q) 1.021 20 :01.10
Q. TOS=N-56 . 1845, £e (S:T) .995 95 to 1.08
R. Ez(25°0) - 80035 2950.
S. Er [Dilute} = x = 3310. pmhos Qiazasr S CATION % ANION
U. Ak.asCacO, 00410 196, umhos oy it o,
V. pH 00403 8.39 |
3 4 SC,
(1) See $TD 'lethods - 14th Editisn

4INOR AND TRACE CONSTITUENTS (Graua M9, 2 Na s lea

ITEN ma/) ITEM ma/l ITEM ma/!
* Arsenic (As) __0.214 ® Manganes2 (Mn) s W2 » * Vanadium (V) <3 .01
* Barium (8a) -t ® Mercury (Hg) __0.0002 * Zinc (Zn) 0.015
* Caidmium (Cd) 0.0003 * Moly. (M) 0.04 3aron (B) i.
* Cheem. (Cr) 2.003 * Nickel (Ni) 0,CL Ammonia-4 3.02
* Copoer (Cul $.010 * Saenium (Se) <5.0C1 Radium 225 *7 =% (pci/1)
* iron (Fe) Q.14 * Siiver (Ag) S')- ol
* Lead (P5) 0.205 * Uranium (U} -CUB
Analyst TRIIYE Psa Checkad 3y ALTY  ABATAIE TR
Remarks

TOwa.or™?



Texas Department of Water Resourcas—Geological Services

Permit No.
GPOUND WATER ANALYS!IS REPORT-IN SITU MINING-URANIUM Well No. _M=14 Sample NoM15-4360
- -, Production Area No. II
Submittad 8y ARTHUR L. BISHOP Date Collected: 9/27/78 g  WILLIXM CHPVRN
Company URANIUM RESOURCES INC. - LONGORIA
SAMPLE METHOOS: Calibrate Ec Meter '1)Page 71, Pumg \Well Until Ec is Agorox. Constant.
Sampiel Date Temg (C) | oM Spec. Cond. (umhos) | Spec. Cand. at \Vail: 2820 urnhos
1 9/28 29.50 8.50 2820 Naormal Water Level: msi
2 10/9 | 29,80 18,439 2800 Pump: Set at msl. gpm.
3 100! 29,50 1a 14 2600 ottom of: Cazing msl; screen ™.

CONTAINER: 1 Gal. Plastic for *'tems; 1 Gal. Plastic for all ather items; Qne quart plastic {full) for Specific Conductivity
PRESERVATION METHOOS: Acidify * item to <2 pH (HN03); Cool ail ather items 9 4 C.

ANALYSIS: Lab Name __3omnay rascpamenrss 1y~ Oate Raceived _3_'29/78 Oatz2 Regorted __10/12 /78
MAJOR AN NOARY CONSTITUENTS (Gr Nog. !
113 N STORET mal £ eom Ect fg) x 'd) % eom
(a) (b) (3] {d)
A. Catcium (Ca) 00815 47, = 20.04 x 2.35  x820e 122.20 9.02
B.  Magnasium (Mg) 00325 12 =12.16 .93  xi55e 46.13 3.30
C.  Sodium (Na) 00829 00929 =2299«__ Sll. x439= 1087.05 85.20
D. Potassium (K) 00937 19. *39.10 x .49 x72.0a 35.28 1.88
E. Toral Cation o 26.08
F.  Carbonate (C35) 00445 2. 03000 % O x246s 5.92 .27
G.  Sicarbonate (HCO;) 00440 222. *§1.02 3.84 Li385e 138.70 13.36
H.  Sulfate (30,) 00935 1357 *48.03 x .31 ,33s 207.o0 10.70
[.  Chiorice (Cl) 00940 700. = 35.45 x 13.75 (153 1499.02 75.13
Jo Nitrate (NQy N} 71851 2.1 Total 3181.97 =T (1) page 3§
K.  Flyoride (F} IS el
L. Silica (Si0p) 00955 33. Ascuracy Check
M. Total Anton . ______26' 27 Rance
N. . Jatalien =1684. fon (E.2) .992 9610 1.04
P. TDS{130C) 70300 1630. oS 2-Q) 1.037 80 10 1.1G
Q. TOS=N-356 - 1573. Ee (S:T) - 990 9510 1.05
R. Ec(25'0) 00035 2880,
S. Ec(Qiute)= ____x____ = 3130. umhos Diagmats % CATICN *% ANICN
U. Alk.asCaCO4 00419 136, pmnos oy (R e i e s
V. oM 00403 8.35

(1) See STO “ferhods - 1ith Edition

MINOR AND TRAC

&l

CONSTITUENTS (Croun No. 2)

ITEM ma/l ITEM ma/l ITEM ma/l
* Amenic{As) __0,019 * Manganess (i) {8 Ay * Vamadwm (V) _Q,02
* Banum (8a) 0,06 * Mercury (Hg) 0.CC04 ® 2ine (2a) 0.009
* Cadmuum (Cd) 0.0002 * Moly. (M) 0.02 Boron (8) 1.4
* Chrom. (Cr) 0.002 * Nickel (Ni) <0.01 Ammania-N <0.01
* Cooper(Cy)  0.005 * Seieniym (Se) <9.C0L Radium 226 =*/=2 (gei/1)
* iron (Fe) W * Silver (A3) <Y.Vi
* Lead (PY) NSO * Uranium (U) e WD e
Analyst FRANK NIXCN Checkad 3y CARL CRCWNCVER
Remarks

\2\& 086

TOwR.01??



Texas Department of Water Resources-Geological Servicas

Permit No.

GROUND WATER ANALYS!S REPORT-IN SIU “INING-URANIUM Weit No. ____M=15 Sampie No.M16-4961
Production Area No. II

Submitted 3y ARTHUR L. BISHO® Qate Caltacted: _9/27/78 ;By _ WILLIAM CHAPMAN

Company URANIUM RESOURCES INC. Mine LONGCRIA

SAMPLE METHQOS: detar (119, Purm " L

Sample| Date | Temp(C) | pH Soec. Cond. lumhos) | Sosc. Cond 2t\Wail: 2700 Kmhos

L 20,5013 238 2700 | Normal \Zatar Level: msl

2 12079 1 0.0 ol 2800 | Pump: Sat at mst. gpm.

3 10210 an N sal 2200 | dattom of: Caung msl, screen mal.

CONTAINER: 1 Gal. Plastic for *Items; 1 Gal. Plastic for all ather itams. One auart plastic (full] for Specitic Canductivity
PRESERVATION METHOODS: Acidity * ftem to <2 pH (H‘qu: Cool 21 a:her itams 10 4 C.

ANALYSIS: Lab Name JOBRDAN TARORATARTES e Dat2 Raceived _9 /248 /78 Date Reported _10/12/73
MAJOR AN MDARY CONSTITUENTS (Grous Mg, 1)
ITEM STORET mal F 2om Ect (e} x (d) % som
{a) () {c) (d)
A. Calcium (Ca) 00915 45 =2004x 220 x52.0= 129 40 9,16
B.  Magnesium (Mg} 00925 e 1 *=12.15x 1.07 x466= 42.86 4.26
C. Sodium (Na) 00329 490. =22399«x 21.31 x4333= 1042.06 84.87
D. Potassium (K) 00937 17. =38.10 « .43 x720- 30.96 1.71
E. Total Catizn s 25. 11
F.  Carbonate (CO4) 00445 o = 30. ac t JC x845= Q.00 000
G. Bicarbonate {HC03) 00440 249, =51.02x g 28 x436= 122 8¢9 16.24
H.  Sai‘ate (SO,) 0083 ___11S. _  =33.03x 2.39 x733% __176.62  _ _9.37_
I Chiaride () 00340 6%s. *15.45 x 18.50 x7s9= _1404.15 ’74.09
J. Nitrate (NO4M) 71851 1.3 Torsth  _3001.14  *T (1) page 35
K.  Flyoride (F) -t NSRRI . S
L. Siliea (Si0y) 00355 34. Sccuracy Creck
M. Total Anion .. _i"_'i_ Ranoe
N. Jotal lon G L — lon (E:M) 1.006 8610 1.04
P. TOS(1807%) 70300 1560, TOS (P:Q) 1.042 8710 1.10
Q. TDS=N-.5G s 1497, Ec(S:T) .986 9510 1.05
R. Ez(28°C) 00085 27%0.
S. EcDilutels ___x___ - 2260.  umhos Quagasi *CATION % ANION
U. Ak s CaCOy 00410 204.  umhos B
V. oM 00403 3.21

(1) See STO \ethods - 14th Edition

PMINO] AND TRACE CONSTITUENTS (Group Ma. 2)

ITEM ma/l ITEM ma/l ITEM ma/1
* Aemsis ha 2.020 * WAanganass (mn) Q.02 * Vanagum (V) €2,01
* Barum (83) [ * Mercury (Hg) Q.0008 * Zinc (Zn) 0.004
* Ca¢mium (Cd)__0, 0002 * Moly. {(Ma) 0.03 Boron (8) 1.4
¢ Chram. (Cr) 0.0202 ® Nickel (M) <9.01 Ammonia-N 0.01
* Cagper (Cu) Q.004 * Seleniym (S2) Q.001 Radium 226 1./ lpci/1)
* lron (Fe) ¢J.01 * Silver [A3) <J.0L
" Lead (Po} \2.001 * Uranivm (U) Ml i
Analyst ot LE P s Checked 2y CARL CRCWNCVER

Aemarks TR 1214 O'Bﬁ]

TowWwR.Q17°



Texas Cepartment f Water Resources—Ceological Services

Perrit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Well No. _U~-228 Sample No.}416-4962
Production Area No. II

Submitted 8y ARTHUR L. BISHOP Oate Cotiacreg: 9/27/78 .5, WILLIAN CHRPFRN

Pa— URANIUM RESOURCES INC. Mine  LONGORIA

SAMPLE METHOOS: Calibrate Ec Meter (1)P3ze 71, Sump Wail Until Es is Aogrox. Constant.

Sample| Date Temp (C) | pH Spec. Cond. (umhas) | Spec. Cond. at Wail: 3400 umhos

] 9208 | 29 20 0 1400 Mormal Vaiar L2.ai: sl

2 ¥ W71 285 0. 3400 Pump: Set at msl. gpm.

3 hosel 23 so anl aane attom of: Canng msl, screen msi.

CONTAINER: 1 Gal. Plastic far *1tems; 1 Gal. Pastic for ail ather items; One quart plastic (fait) tor Specific Canductvity
PRESERVATION "ETHODS: Acidity * tem to <2 pH (HN03) Caol all athar itams 12 4 C.

ANALYSIS: Lab MName L IMC.  Date Recarved 3,28, 7 Date Reported L0/12/78

$AJOR AND SECONQARY CONSTITUENTS (Graug No. |
ITEM STORET ma/l F eom Ect fe) x !d) %eom
(a) Y fe) (d)
A. Calcium (Ca) 00815 S1. =20.04 « 2.54  x520= 132.08 7.84
B.  Magnesium (Mg) 00325 16, = 1216 x 1.32 x3i66s 61.51 4.07
C.  Sodium (Ma) 00829 644. =2299« 28.01  :39s 1363.83 36.42
D. Potassium (K) 00937 21. 239.10x .54 x720- 38.38 1.67
E. Total Cation 32.41
F.  Carbonate (CO4y) 00445 4 = 30.00 x 13 x245= 11.00 40
G.  Bicarbonate (HCD4) 00440 207, =61.02x 3,39 x43§= 147.80 10.38
H. Suifate (SO,) 00945 207. =48.03« 4.31 x739* 3138.51 13.20
L Chlaride (C}) 00940 880. = 1545 ¢ 24.82 -~ 28* 1883.84 76.02
J. nitrate (NO41) 71851 12 Tatal 3963.31 *T.(1) page 35
K. Fluoride (F) 0085 e
L. Silica (Si0) 00955 32, Accuracy Check
M. Total Anion 5 ___iziés Ranoe
N. _ Jdatallon _.__.___2%;3'= lon (E:M) 232 960 1.04
P. TOS (180 C) ;0300 - TDS i2:Q) .02 80:01.:0
Q. T0S= Sl -.56 - 1959. Ec (S:T) .287 95 10 1.08
R. E(25°¢C 00085 3510,
S. Ec(Diuels___ x__ = 3912. umhos Qiag2att % CATION % ANION
U, Alk as CaCO,y 0041 176. _ umhos e [‘?’..g‘..ﬁ"..-;vv-‘.? e "‘?°T e,
V. d oos03 _____ 8.36 | : [ \ F!
v“,‘,:L ! : e b lr.. selsnacd senad : s0,

PSS FTTP POTTLTTIT (YRRN YO FIS APPY JO PYe N

{1) Sae STC Mathods - 14:h E4ition

MINOR ANO TH - S CONSTITUENTS ‘Graup M3 2) -

ITEM ma/l ITEM =z/] ITe" ma/l
* Arsenic (As) 0.022 * Manganesa (Mot _ o o * Vanagium \VI_3 01
* Barium Bal .13 ® Mercury (Hg) 2.9006 * 2inc (2) 0,213
* Cadmium (Cd)__9_ 2001 * Moly. (Mol .22 Boron (3) __ 1.4
* Chrom. (Cr) 0,002 * Nickel {Ni) <0.01 Ammonia-N gl 0l
* Copper (Cu) 0.908 * Seierium (Se) <3.001 Radium 22628 = /- 3 Ipcii1)
* lron (Fe} Q.08 * Silver (Ag ¢0.01

. S — e —— —

* Lead P Q. 001 * Uranium (U) i e
Analyst SRANT NINON Checked 2y S3RT CRODICVER
Remarc:

1214 082

TOwRm.* 7y



Texas Department of \Vater Resources—-Geological Services

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

Submitted 8y ARTHUR L. SISHCP

Oate Collectad:_2/27/78 8y

Permit No.

Well No.

U 232 M16--19%u3

Sample No.
1

Production Area No.
WILLIAM CHAPMAN

Company URANIUM RESOURCES INC. Mine LONGORIA
—SAMPLE METHOODS: Calibrat: 'm (1)Page 71, Puma \Yell Uaril Ec is Aoprox. Constant.

Sample| Oate | Temo(C) | oM |  Caee. Cond. (umhes) | Spec. Cond at visit: 3360 umhos

i 3775— % " Normal \Vater Lavel: msi

2 1079 | 30, 371 3200 ump: Set at T Tom.

k 10718 io go E 55 3100 Bottom of: Casing msl: screen ms.
CONTAINER: 1 Gal. Pastic for *Itams; ! Gai. Plastic for all ather items, One quart plastic (full) for Speartic Conductivity
PRESERVATI!ON METHOOS: Acicify * it2m ta <2 pH (H.‘JO;J; Cool ail ather items 20 & C.

ANALYSIS: Lad Name JOENAN TARCEATORTES Date Recewed _2./23 /78 Oats Reported _10/12/79

MAJOR AND SECONDARY CONSTITUENTS (Group Mo, 1)

ITEM STORET mafl F ecm Ecf le) x (d) s eom
(a) (b) (c) (d)

A, Calcium (Ca) 00315 -5 =20.04 » 2.74 x52.0= 142.48 8.79

B Magnesium (Mg) ggsas ____17. = 12.16x 1.40 x466= £5.24 4.49

C.  Sodium (Na) 003929 610. =22.39 x 26.53 x439s 297.32 85.14

D. Patassium () 00337 19. *23.10 x 149 x720e 35.28 1.57

E. ~Jotai Cation ... 31

F.  Carbonata (CO4) 0044 P * 30.00 x o7 x846s 3.92 2

G. Sicarbonate (HCO,) 0oss0 __ 7" *61.02 » 3.3%9 a5 147.80 10.36

H.  Suttate (SO ) 20245 165. =48.03 x 3.44  .ng- 234.22 .02

l.  Chioride () 00940 5oL, =35.45 x €8.34 189 1845.89 77.30

J- Nitrate (NO ) 71851 .01 Total 3794.15 o (1) age 35

K. Fluande (F) 00851 a2

. Silica (Si0y! 00355 27. Accuracy Check

M. Total Anion —. & . - F— Bange

N. Jotat lon, 1964, lon (€M) 96 t0 1.04

P. TOSN20T) 70209 —_ 1930. TOS (°:Q) e 8 30 :: 1.?0

Q. TOS-N-36 . _TU_I“" Ec(S:T) 373 ___ 9510108

R. Ec(25 C) 00235 it

S. Ec (Dilute) ._‘—_ s T umhos Slagmastt % CATION % aNION

U. Ak asCal0, a0s10 173 kmhaos e '° 3 .7?. - .:? z w ‘. -%qucg,

V. oM o3 ____ 9-3° |

""':%J?'*!’“:"‘:%'f::*;" so,

(1) Sea 3TD ‘lethass - 1dth Sdition

|
| !
'y "'lllun’“( adid "nuluulx"nl"'n';"f e

SHNOR ANO TRACS CONSTITUZNTS (Geoup No 2} Navk | o
ITEM ma/l ITEN mgl ITEN ma’

* Amsmnic (As) 0,022 * Wanganese (Ma) _ 0 01 *Vanagwm (V)__0_03

* Barnum (3a) Q.03 * Mercury (Hg) 2.00023 * Zinc (2a) 0.0C

* Cadmium (Cd)__ 0. 0CO. * Moaly. (Mg} .02 Baron (38) 4o

* Chrom. (03} 0.Q0% ' lickel (Ni) <2.01 Ammonia-N __ .01

° o ; C Ora . 5.001 2 ;
Capper (Cu) C. "3:' slenium (Se) J.001 Raciem 225 = « /-~{pei/t)

* Iron (Fe) 0.0 ¢ * Siver (Ag) <0.01

* Lzag (PY) \VYeSha * Jraniom (U) 0.007

Analyst TRANK NIXON Checked 8y CARL CRCWNOVER

Remarks

TAE Ay

1214 083



Texas Departrent of Water Resources—~Geological Services

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUN

Permit No.

Well No. U~ 2 38 Sample NoM16-4964
II

Production Area No.

Submitted Sy ARTHUR L. BISHOP Qate Caltectad: 9/27/78 :By  WILLIAM CHMNPMAN
Compuny URANIUM RESOURCES INC. \ing  WONGCORIA
SAMPLE METH i 4 11P2ze 71 Pumg Wall Uatii Ecis Aparox. Constant.

Sampie| Date Temp (C) | pH Spec. Cond. (umhos) | Spee. Cand, at V/sil: 3400 umhos
1 az2a l 10 &0 12 1400 Tormal vearer La.el. el
2 oze. l 3o sa 12 294 1100 Pump: Sat at msl. 3om.
3 o0l 33 a8 - 1570 dottam of: Caning msi; screen mal.

CONTAINER: 1 Gal. Plastic for *Items; 1 Gal. Plastic for all ather items., Ona2 quart plastic "uﬂ) for Spacific Canductivity

PRESERVATION METHOOS: Acidify * item 10 <23H Hh03) Cool all gther itams 23 & C.

ANALYSIS: Lab Name JORDAN rABRORAT™ARTTS Qata Racoved _2 /28 /73 Cate Reported 10/12/78

A AN RY CON b (Sraup Mo 1)
ITEM STORET ma/l - som Egt lg) = 'd) % eom
(a) () (e (d)
A. Calcium (Ca) 00915 58. =20.04 x 2.39 x52.0= 150.28 9.26
B.  Magnesium (Mg) 00925 17, *12.152 1.40  ¢65s 65.24 4.42
C.  Sodium (Naj oge’g __ S0S. «2298x___25.%9  ,439. __ 1295.36 84.88
D. Potassium (K) 00937 7. 225,10 32 720 50,96 138
. —T'Emg— —h_-‘
F. Carbonate (CO:) 00445 Q. = 30.00 x g.C0 xB848= 0.00 0,20
G. Bicarbonate (HCO4) Cods0 ___224. =81.02«x 3.87 _x43s5e _ 160.01 11.61
H. Suitate (SO,) 00945 178. 4803« 2.7% _xm33e _274.17 M.74
. Chioride (C1) 00949 959. 23845x <7< x 753+ _1839.96 76.85
Jo ditaw (NOy-N) 71851 .08 Tatal 3815.08 =T (1)paze3s
K.  Fluoride (F) 00951 @ S R ———
L. Siica (Si0,) 00985 21, Aceuracy Check
M. TOwl ANON . . . e—— Range
N. _ Ianilen R — [ P— ton (E:M) 287 8610 1.04
P. TOS(180C) 70200 1320 TDS P:Q) 1.020 90t 1.10
Q. TOSs N -.56 . 1882, e (ST . 289 9510 1.05
R. €250 00039 3440,
S. Ec(Diiuels ___x____ = 772. umhos Q22221 “%CATION % ANION
U.  Alk.as CaCOy 00410 134. umhos & '?9 e e - e ,"’f,m,n?"..c:,
V. pH 00403 7.53 l \
ng Lasache Liees SPRRITER [P /TS 1L EPORS AP0 I
(1] See STD “fethods - 14th Zdition '
MNas

ITEM mg/t ITEM me/! ITEM mall
* Arenic(As) __0.0231 * Manganese (Mn) __ 9 02 * Vanadwm (V) {0 01
* Barium (8a) 0,93 * Mercury (H3) 0.0C03 * ZindIZn) 012
® Cadmwm (C4)__2. 2002 * Maoly. (Me) 0.93 Boron (B) k.S
* Chram. (Cr) 0.002 * Nickel (Ni) <3.01 Ammonia-N _ 2.01
* Zopper (Cy) _ 0.00S * Seienium Se)  ¢0.001 Ragium 228 2 °3 +/=8y1)
* Iron (Fe) 9.0l * Silver (Ag) 70.04
* Lead (PY) 0. 001 * Uranum (U) ettt
Anaiyst FRANK NMTHON Checkea 3y SABZ, CRCWNQUER
Remarks

THAWS Ay
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Texas Department of \Vater Resources-Geological Services

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Well No. _U=-236 ____ Sample No._M16-4965
Production Area No. II

Submitted 8y ___ARTHUR L. BISHOP Oate Cailacted:_2,/28/78 ;8y__ WILLIAM CHAPMAN

Caimpany URANIUM RESCURCES INC. Mine LCNGORIA

SAMPLE METH . Lalibrate Ec Metar (1)P3ze 71, Pump \Wail Uatil S¢ is Agprox. Constant.

Sample| ODare Temp (C) | oH Spec. Cond. flumhas) | Sopec. Cond. at \Wail: 3400 umhos

L 228! 27 20 3400 Normal Viater Leval: msl

2 10/8 1 23 350 3300 Pump: Set at msl. 3pm.

3 10001 23 =0 13 38 3-8 Bottom ol: Lasing msi, screen m.

CONTAINER: 1 Gal. Plastic for *ltems, 1 Gal. Pastic for ail ather items.; One quart plastic {fuil) for Specific Canductivity
PRESERVATION METHOLS. Acidify * Item 10 <2 pH (HNO4); Caol ail ather items 12 3 C.

ANALYSIS: Lab Name JOBDAN LABORATORIZS Date Receved ___2/28/78  Date Repored _10/12/78
) R A NOARY COQNSTITUEM 4 Ma. !
ITEM STCRET _mg/! £ esm Ecf le) x 'd) Yieom
(a) (5) fe) (d)
A. Caicium (Ca) 00915 52. =20.04 x 2.59  x8520e 134.58 8.25
B.  Magnesium (Mg) 00925 17. =12.16 % 1.40 _ x466= 55.2 3,16
C. Sodium (a) 00923 821. *2239x 27.0% 489+ __ 1320.79 35.59
D. Potassium (K} 00927 16. 22310 _ 1 120. ¢3.34 i.34
E. Tatai Catign SIOAT
F.  Carbonate (CO4) 00435 5. =30.00 x Y x845. 14.38 34
G. Sicarbonate (HCO4) 00440 199, =612 3.26 __ xd3ee __l42.14 10.34
H.  Sulfare 'S0,) 00245 184. .qgp3x__ 3-833  p39-_ 283.04 12.13
I Chioride (Cl) 05940 860.  a3s4gx__ 292 x753+ _ 2841.33 78.37
Jo Nitate (NOyN) 71851 e Total 3821.12. *T .(1) page 35
K.  Fluoride (F) | ISR -
L. Siica (Si0,) 00955 30, Accuracy Checkc
M. Total ANION .. . i Ranne
M. , lemiion ys B ton (€:M) .397 9610 1.04
P. TOS(180 ) 70200 e TOS (P:Q) 1.034 80 0 1.10
Q. TOS=N-56 * 1885. Ee(S:T) 987 95 10 1.05
R. Ez(28°C) 00035 3440.
S. Ec(Dilurmle____x____ = 3780, umhos 2L2TZALN NMCATION %aNiow
U.  Alc.asCaCC4 00410 ___1%_ Kmhos Ce e ‘lo- T :Qu»_ 3 ~ w — -'qaco,
V. oM ootz ______ 3:35 i
g ‘ so,
(1) See 3TD Mathods - 121 Suition

. R ' Wy e
Na-% sags aaaelang ---mun!.u- PP FOTY PURTL PYUTY FTTTVTIT CTTPY PP

=
ITEY mg/l ITEN m3 ITEM malt
® Arsemic (As) 021 _  tanganese iln) _ 9. 92 * Vanadium (V) _0.01
* Barium (3a) 0.03 ® Mercury (M3} £9.2901 ¢ Ziac (2al) 0.02S8
* Cadmium (Cd)_{0. 0001 * Moly. (%3) 0.02 Saron (8) Esd
* Chram. (Cr) 0.902 ® Nicke! (Mi) {0.01 Ammeonia-N  ¢0.21
* Copper (Cu) _ 0.006 * Selemium (Se) 9.30 Ragium 226122 +/=Toei/1)
* Iren (Fel 0.02 * Siver (Ag) Q3.00
* Lead PY) 0.01% * Uranium (U) dbbaing
Analyst SRANK NIXON Chackad 3¢ SARL CRCUNOVER
Remarks

TowR 177 1 2‘ 4 085



Texas Department of Water Resources-Geological Servicas

Permit No.
GROUND WATER ANALYSIS REPORT-IN SITU M!" 'NG-URANIUM Well No._TU~244 Sample No.M16-4264
Production Area No. II
Submitted 3y ARTHUR L. BISHOP Date Collected:_9/2% 78 .8y WILLIAM CHAPMAN
URANIUM RESOURCES INC ‘ LONGORIA
Company Mine s
- SAMPLE METHODS. Calibrate Ec “terer (119300 71, Pumo \Weil Uneil Ec is Agorox. Cosstant.
Samale| Oate | Temp(C) | pH Spec. Cond. (umhos) | Spec. Cond. at\Weil: 3400 umhos
! 9/.28.1.29.20 13 80 3400 farmal Vestar Level: msl
2 o 1 2800 S0 1300 Pump: Sat 2t msl. e,
3 20.01 28 430 29 1200 a Sottom ot* Canng msi; screen my

CONTAINER: 1 Gal. Plastic for *ltems; 1 Gal. Plastic for ail ather itams; On2 quart alastic (full) for Specitic Conductivity
PRESERVATION METHOOS: Acidily * ltem to <Z pH H‘IQ.J Cool ail sther itamsta & C.

ANALYSIS: Lab Name W Date Recaved _2/28/72  Date Reported 20712728
ITEM STORET ma/ € 2om Eof le) x (d) % som
(a) (%) te) )
A. Caicium (Ca) 00315 ___44.  +2004x 2.20  x520e _114.40 6.20
B.  Maynesium (Mg) 00925 7. =12.16 x .99 x455s 46.13 3.11
7. Sodiun Nal 00329 649. *22.99 « 28.23 4139+ 1380.45 38.35
D. Potassium (X) 00937 18. *33.10 x 46 720 33.12 1.45
E. Total Cation P 31,58
F.  Carbonats (COy 00445 2. =30.00 x 07 xB845s 3,92 222
G. Bicarbonate (HCO4) 00440 194. = 61.02 x 3.18 ;438 138.85 10.01
H.  Sulfate (0 oogas __ 290. .0 4.156 L7139 307.42 13.09
I Chioride (C! 0030 864. »35.45 x 24.37  ,9s9- _ 1349.68 J6.68
Jo nitate (N0 1) 71851 .06 Total 1875, 78 *T (1) page 35
K. Fluoride (F) I i
L.  Silica (Si0,) 00955 30. Accuracy Check
M. Total Anion = 3.7 Ranane
N. . Joniics T lon (E:M)__1,003 9610 1.04
P. Tos(ie0 0 70200 1950. TOS (P-Q)_1.017 8010 1,10
Q. TOS=N-5G . 1917, Ec(S:T) . 289 9512 1.05
R. E:(25°C) 00095 3450,
S. Ec(Oiutels___x____ B 3832, amnos Quag3ay %CATION % aNiON
U. Alk. s CaCCa 00410 _____183.  umhos ¢ B T = - -? e -8? g-o
V. M 00403 3.2%

(1) Sea STD Methods - 1%th Sditign

MINOR AMD TRACE COMSTITUENTS (Groug Na. 2}

ITEM mo/l ITEN mal ITEM ma1
* Arsenic (As) 0.023 * Mangacese (Ma) __ 0. 01 . Vanodum (v £0.01
* Barium (Ba) Q.97 * Mercury (Mg} 0.0008 Zing (2n) 0.032
* Cagmium (Cd)_< 0, 0001 * Moly. (M3 0.3 8oron (8) 1.4
* Chrom. (Cr) 0.003 * Nickel Ni) 0.01 Ammonia-N 20 0l
* Cogpaer (Cu) J.00S * Selenium (Se 0.C03 Radium 225 232+ = lwey1)
* Iron (Fe) 0.05 * Siiver (A3 Jeda
* Lead (PY) J.500 * Uranium (U) PSS
Analyst AR aN Checked 3y -ARL CRCWNCVER
Semar«s

1214 086
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Texas Department of Water Resources.-Geological Services

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

Permit No.
Weil No

=247 Samole No.M16-4967

Production Area No. 11

Submitted 8y ARTHUR L. BISHOP Date Coltected: 9 /27/78:3, WILLIAM CHAPMAN
Comoany URANIUM RESCURCES INC. Mine LONGORIA

SAMPLE METH fibrate S Meter (1)Paqe 71, Pumo \Weil Until E¢ s Agprox. Consrant
Samole! Oate Temp (C) | oH Spec. Cond. (umhes) | Spec. Cond. at \Vaii: 3200 umhos
J_.19/28 128 SO| 3200 Normal Viatar Lavel: msi
2 10/9 12 31100 Pump: Set at msl, gpm.
3 10210l28 ¢ a2l 13000 3ottom of. Cining ™l screen TN

CONTAINER: 1 Gal. Plastic for *Items;

1 Gal. Plastic for all other items.; Cna quart plastic {tult) for Specific Conductivity

PRESERVATION METHODS: Acidity * item to <2 aH (HNO.J: Cool 3if ather itam= 13 4 C.

ANALYSIS: Lab Name _JORDAN LABCRATORIZS INC.

Date Recsived 2. 28/78 Date Regoresd 10/12/78

MAJQR A SECCNDARY 1TL TS !Gr Mo, 1
ITEM STORET  mad F_ som Eef le) x 'd) % som
(a) () (3] (d)
A. Caicium (Ca) 00915 48. *20.06 x 2.40 (520 124.80 8.15
B.  Magnesium (3g) 00925 14. “12.16 2 -1 x 4552 23.39 3.30
C. Sodium (Na) 00929 . *2299x <3 £489s 1484.31 55,39
D. Potassium (K) 00837 13, #29.10 .46 y720= 33.12 1.56
E. Yotal Catign s 29.46
F.  Carbunate (CO4) 00248 1. *30.00 x 23 x3i5s 2.54 10
G. Bicarbonate (HCT ) £0440 210, = 51.02 x 3.44  x43§s 149,98 11.68
H.  Sultate (S0,) 00335 161, #4303« 3.35  «123- 247.56 11.38
I Chioride (C) 00840 802. » 35,45 x 2.6 ,;59.  17lo.56 /6.85
J. Nitrate (NO41) 71881 .05 Total 3572,36*T 1) page 35
K. Fluonde (F) 008s1 +:
L.  Silica (i0,) 00955 : % &t Lceuracy Gheck
M, Total Anion || | e r—— Range
N. . Jauilen i T e lon (E*1) J1.003 9610 1.04
P. TOS(180C) 70300 18290, TOS (P:Q) 1.031 8010 1.10
Q. TOS=N-.56 ¥ i Ec (S:T) 988 9510108
R. E:z25°C) 00095 3253,
S. Ec(Diutels___x___ . 3530,  umhos UaZA2y N CATION % ANICN
U. Ak s CaCO4 00413 173, umhos e 0
V. M 00403 3.27
{1} See STQ Merhods - 141h Ediran
MINCR 240 TRAGE CONSTITUENTS (Graus 3. 2)
ITEN ma/l ITEM myi ITEM ma/!
* Arsenc Ll Q.027 * Manganese (An) — 8L * Vanadwm (V) <0.01
¢ Barwm (k) 2.08 * Mercury (Hg) 50 .0001 * 2inc [2a) 0.047
* Cadmum (Lo;_{3.2001 * oly. (Mo} 0.03 Boron (8) 1.3
* Cheam. (C  0.001 * Nickei (Ni) <C. 01 AmmoniaN € -9+
* Cozper ‘Cu) 9.007 ¢ Setenium (Se) (5 -0l Radium 22 o4 mll)
Y legn Fe) 0.9 * Silver (Ag) 01
* Lead ?8) 0.303 * Uranum (U) C.01s
Anaiy st 22a0% yTuoN Checked 3y ~ypr ~mArausves
Qemarxs

TOWA.Ar Y
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8 Bb. Underlying Aguifer

The next aquifer below the 4/a gravel is the
4 b sand. Between the 4 a and 4 b is a maximum of 10
feet of impermeable clay. All exploration holes that
penetrate this clay have been plugged with cement. Be-
cause of well completion technigues (Chapter 9.) any
penetration below the well casing is filled with cement.

Therefore, URI dces not progose tc monitor the 4 b.

1214 088



the same manner.
made by use of existing exploraticn gecphysical logs.

CHADTER 9.

WELL COMPLETION

All production and monitor wells are completed in

Total depth calculaticns for wells are

All

production wells are drilled %o a degth of at least 8 feet

below the mineralized zone in the "4 2 gravel” host.

All

production zone monitor wells are drilled to a depth of at

least 8 feet below the base of the "4 a gravel”

zZcone.

production

Non-producticn zone monitor wells are drilled to a

total depth which coincides with the top of the clay seam

seperating the "3c" and 3b" sands (See Chapter 3.).

is conditioned with a polymer drilling mud.

Once the well is drilled to a total depth, the bore hole

At this time, well

casing is made up with strap wrench tongs and placed in the

hole.

The Leongoria in situ uranium leach project utilizes

fiberglass well casing, which meets or exceeds the following

specificaticns:

Casing Size:

Inside Diameter:
Outside Diameter:
Wall Thickness:
Weight Per Foot:
Length of Joint:
C.D. at Upset:
Thread:

Cperating Preassure:
Ultimate Collagpse:
Cperating Temperature:

Cperating Tensile Lcad
Acress Joint:

4" neminal
4.33 *
4.83 "
2.35 *
3.1 I8,
2.38"
$.9 "
Fiberglass W/"0" Ring
1,000 ssi
1,100 psi

150 degrees . Max.
15,000 lbs:

1214 089



The first casing joint (landing joint) has a cement
guide shoe beonded to the pin. The landing joint, third
joint and the tenth joint up have centralizers attached as
they are placed in the hole. Depth for the landing joint
is five feet above total drill depth.

After the casing is landed the drilling rig is moved
off loccation and a cementing unit is coved cn. A cementing
nipple is attached to the casing collar and circulation is
broken with clear water; and clear water is circulated for
approximately ten minutes. At this time, a cement slurry
is pumped into the well casing. All cement slusries utili-
zed on the Longoria project are macda up %o the following

specification:
Cenment Type: Class A
Additives: 4% Sentorite Gel
Volume: 1.1 to 1.2 X Casing/hole
annulus volume
Slurry Weight: 14.1 lbs/gal.
Cement Water Ratio: 7.8 gal./sk. cement

After the prescribed volume cf cement slurry is pumped
into the casing the cement nipple is remcved, a cement wiper
plug is placed in the casing, and the cementing nipple is re-
attached. The wiper 2lug is then pumped down to the bottam
of the casing with clear water which displaces the cement out
of the casing through the guide shce and into the casing bore
hole annulus. Once the wiper plug reaches bottom, the casing
interior is pressured to 250 psi and the well is shut in until
the cement has cured.

1214 090



At this time, completiocn interval for the individual
well is chosen. Completion intervals for production wells
are confined to that depth interval in which there is mineral-
ization. Production zcone monitcor wells are completed through
the "4 a gravel". Non-preduction zone monitor wells have 20
feet of completion interval, the base of which is located 3
feet abcve the cement guicde shoce. All well completions are
made by water/sand perforation. This process utilizes a
water sand slurry pressurized to 2000 psi injected through
the casing and cement and into the formation.

After perforation the well is produced by jetting until
produced waters are free of drilling sediments and have obtain-

ed attenuated pH, temperature, and conductivity levels.
Installation control is maintained through a well comp-

leticn report. A copy of this form and a diagrammatic well

design are attached (Cigs. 9-1, 9-2).
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CHAPTER 10.
HYDROLOGIC TESTING

Aquifer vesting for production and monitoring purposes
is carried out through all,or part of a five process step:

Well field stimulation,
pre-test well field evaluation,
well field recovery,

well field drawdown,

well field recovery and interpretation
Each process step is described below in detail.
~Well Field Cevelopment-

Prior to any aquifer testing all wells will be developed
in order to achieve maximum performance. In previously utilized
wells this includes, but would nct be limited to, acidizing for
scale removal and jet surging for rennval of sediment buildup
inside the casing. Recently ccmpleted wells are stimulated
by air jetting to reduce or eliminate formation damage induced

by drilling activity.
-Pre-Test ell Field Svaluation (New Well Fields Cnly)~-

In order to develop adequate logistical plans for aquifer
tests on new well fields, a "mini punmp test” is run. Data from
this test aids in selection of drawdown observation wells,
assignment of menitoring equipment and scaling of pumps. In
addition, this test also provides data which helps in determining
if more than cne test is required, or if any proximal boundaries
exist. This test is normally conducted 2 or J days prior to the

major aquifer test.
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-Well Field Recovery-

All wells under URI control are shut in for at least
44 hours prior to an agquifer test. During this period con-
tinuous water level recorders would be put in place, and the
degree and rate of aquifer recovery are monitored. It is
during this stage all water monitoring equipment is set up.
The location number and purpose of such equipzment is cutlined
below:

Continucus 'iater Level Recorders

A minimum of three water level recorders are tilized.
The £irst recorder is set on one procduction zone well
proximal tb the test pump well. The second recorder
is plazed on a production zone monitor well. The
third recorder is set on a non-production zone monitor
well. Continuous records from these wells are used
not only as a record of the selected wells performance,
but also as an interpretive tool for data from non-
continuous recordings. If additional recorders are
available they are placed symmetrically with respect
to the pump well cr assymetrically if a beundary cen-

dition is anticipated.

Electric Line Water Level Sonde

At least three "E-lines"” are utilized in any aquifer
test. Their placement will be permanent for the dura-
ticn of the test. "EZ-lines" are only used on wells in
close proxinmity to the aquifer test pump well where pres-

sure response is significant in very short time spans.

\Z\A 093




Steel Lines

For all remaining water level monitoring stations,

a 300 foot engineers chain are used for water level
neasurement b, the wetted tape procedure. Wetted
tape measurements inve ve 3 to 6 wells per steel line.

Continuous Barcmetric Measurament

A continuous barcgraph is kept during the test for
interpretive purposes where barometric changes have
significant influence on the test.

After aquifer recovery is indicated by the continuous
water level recorders, static water levels are sk*ain-
ed in each cbservation well. This data will be used

to determine groundwater gradient and direction. 1In
turn, piezometric gradient, formation porosity and
subsequent pump test data are usec to determine ground-

water velocity.
-Well Field Drawdown-

After static water level measurements have been cbtained,
the aquifer is stressed by pumping a pre-determined well for
24 hours Ouring this time, water level in cbservaticn wells

is recorded using the greviously described sguizment.

-Well Field Recovery-

Twenty-four hours after purping, the test well is shut in
and the aquifer allowed to recover. During this recovery pericd

cbservaticn wells are monitored for the develcpment of reccvery

curves.
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-Data Interpretation-

All data derived frcm the agquifer test is interpreted
by utilization of the Theis non-equilibrium drawdo+.: analysis.
Drawdown will be plotted semi logrithically -gainst :2/t. The
resulting curve will be visuall, .acched against the type
curve. Once a match point is picked, u and w(u) are determined
and from this transmissivity and storage coceffecients are cal-
culated.
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CHAPTER 11l.

EXCURSION PREVENTION

Preventative Measures:

When production rate equals injection rate an in s.
leach system is balanced. Ideally, no nine fluids would
escape such a system. However, because factors such as
ground water flow, differential permeabilities, meter error
etc. exist, a balanced system cdoes not provide adequate fluid

contrel.

To preclude any vertical /mcrizontal =ine fluid mig-
ration URI utilizes a bleed system. In simplest terms, a
bleed system is one in which a flow stream is extracted frecnm
the injection lines ahead of the well head. Since production
sunpage now exceeds injection a hydraulic pressure sink is
created in the aquifer and is centered on the producticon area.
Uncontaminated formaticn waters migrate in response to this
negative pressure ancmally from the surrounding permi‘ area to
the production area. This inflow of water precludes 1tflcw

of mine fluids.

Menitoring of the bleed stream and its effectiveness will
be made by three direct and cne indirect techniques. Pirst, at
the pocint of bleed stream extraction the volume of extractien

will be monitored by use of an in-line totalizer. The totalizer

will be checked daily and the zotalizer readings will be recocrded

and maintained on site for public inspection.

The effectiveness of the net sverproduction will be men-
itored by direct contin cus and discontinuous measurement of
aquifer depressuring. A continucus water level receorder will be
placed on a producticn zone mcnitor well and ¢cn a nen-production
zone monitor well. Pressure raversal ¢n the continuous record

or aquifer pressure bduildup will proviie early warning of got-

1214
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entially adverse fluid migration and appropriate system
modification would be made through increased bleeding.
Discontinuous water level measurements will be made once
every two weeks on all wells without continuous water level
recorders. As in the case cf continuously monitored wells,
any aquifer pressure buildups would be correctad by bleed
stream adjustment, all water level records from continucus
and discontinuous monitoring will be maintained on site
subject to public inspecticn.

Indirect nmeasurement of the excursion control effective-
ness will be made by sampling and analyzing water frem pro-
duction zone and non-production zone monitor wells. Each
monitor well water that is sampled will be analyzed for the
conductivity, sulfate, chloride, and uranium. The reason for

selection of each chemical species or quality is given below:

-Cenductivity-

Specific conductance of a solution is gecmetrically
proportional to the total dissolved solids (TDS) of that sol-
ution. During in situ leach operaticns, TDS concentrations
within and immediately adjacent to the producticn field will e
3 to 4 times greater than baseline TDS concentration of the
surrounding production vicinity. Therefore, any abnormal in-
crease in specific conductance would indicate the potential

that mine fluids have migrated away from the producticn area.
-Sulfate-

Oxidation reations in the aquifer are essential %5 in
situ leach production. Consentrations of pyrite and marcasite
are associated with oxidaticn/reducticn uranium roll front de-
Posits and are perferentially oxidized in in situ leach cperaticns.
Ensuing sulfate production exceeds hbaseline concentration by a
factor of ¢4 to 6. Therefore, ancmaleocus sulfate increases in

menitor well samples would indicate outward mine fluid movement.

1214 097



~Chloride~

Anion exchange species for the uranyl tricarbonate
complexed anion is chloride. Chloride concentration ex-
changed into aquifer mine fluids cause buildup of chloride
in the production zcne. These concentrations may exceed
baseline by a facto- of three. Therefore, chloride increases

in meonitor wells to levels well above baseline would indicate
an excursion.

-Uranium-

Econcmic in situ leach cperations require that uranium
concentrations in production sclutions must exceed baseline
condition by at least two or more orders of magnitude. There-
fore, uranium concentration significantly exceeding baseline
conditicns would ke an excellent indicator of mine fluid ex-

cursicn.

Production and ncn-production zone monitor wells will be
sampled every two weeks coincident with discontinucus water
level measurements. All samples will be analyzed and : rted
within 24 hours. If any crne sample has a chemical level gual~-
ity or species above a predetarmined level, it will be assumed

that an excursion has occured. These levels are:

enductivity 4885.3 Umhes
Sulfate 296 mg/l
Chloride 1172 mg/l
Uranium 5.0 g/l

These levels are the equal to the statistically determined
maxirum coencentrations for the production zone aguifer plus
deviation for laboratory errcr, (See Chapter 7). All monitor
well analysis cata will be xept on site for public inspec=i
and will be reported to the State of Texas menthly on prescrited

forms.



Corrective Action Measures:

If abherrent formation pressuring occurs without
attendant chemical increases in the monitor wells,corrective
action will consist of greater bleed stream extraction. If
cne or rore meonitor wells have chemical levels exceeding the
excursion datermining threshold a second sarpls will be taken
within 24 hours of the initial sampiing. If aralysis of the
second sample shows that the chemical levels cf the first
were the result of improper sampling, faulty analysis, or
similar phencmena, no further action will be taken. 1If the
second analysis produces results substantiating the first one,
the State of Texas will te so notified by telephcne within
cne working day and by written cormunication within two work-

ing days of said confirmation.

Simultaneously, URI will increase the bleed extraction
and will continue monitoring the affected well(s) every other
day until the monitor well values of conductivity, sulfate,
chloride, and uranium are within 10% of excursion threshold

values.

If the affected well has not had decreases in threshold
exceeding concentration of 10% in 14 calendar days, 350% in 21
calendar days, or 90% in 42 calendar days, all lizaviant in-
jection will cease and the aguifer will be pumped until the
90% reduction is achieved. Remaining 10% reduction will be
achieved no later than six months after excursion confirmation.
After achievement of 90% reducticn, mining activities will re-

turn to pre-excursion conditicns.

An excursion ccrrective action report will be submitted
to the State of Texas two weeks after initial excursion con-
firmation. The report will include rceasures taken in the pre-
vious two weeks and planned corractive Teasures to be taken :in

P

the following two weeks. Such reporting will continue until

20N reduction is achieveé. ] ?1 4 099



CHAPTER 12.

Restoration of the production zcne will be achieved
by groundwater sweeping. Groundwater sweeping also referred
to as pore volume flushing or pore volume displacement is an
industry wide "in use" procedure which has been accepted by
the states of Texas and Wyoming and by the United States
Environmental Protection Agency and the Nuclear Regulatory
Commissicn.

This procedure invclves contemporanecus active and pass-
ive restoration activities. Active restoration consists of
withdrawal of mine fluids by pumping. Passive restoraticn
consists of unaffected waters migrating inward in response %o
pumping, thus displacing mine fluids which have not yat been
extracted by pumping.

Numerous examples of the effectiveness of this grocedure
have been provided by in situ leach operators in south Texas.
The estimated numbers cf pore volumes reguired for total re-
storaticn have varied from 3.25 %o 20 +. This high degree of
variability is due to the site specific differences in catiocnic
conposition of lixiviant chemistry and clay centent of the
oreduction zones. The apparent limiting dimension is in the
use of armonia. If ammonia is used, the ammonium cazion ex-
changes for calcium in the mentmorillanite clay rich formations.
The reverse exchance rate of ancther cation fcr the ammoniunm

cation is slow and requires sweeps of 10 or mcre pore volumes.
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However, URI does not propose to use an ammonia based
lixiviant and therefore the aforementioned restoraticn pro-
blem should not be encountered. The effectiveness of ground
water sweeping for restoraticn in a non-ammonia leach system
has been documented by Mobil 0il Corporation/Energy Minerals
Division, U.S. and Canada, in their applications for the
O'Hern, Holiday-El Mesquite and Piedre Lumbre-Brelum leach
projects (TDWR permits numbers 01941, 02156, 02155, 02147,
02149, 02152,02148, 02151, respectively). Review of the non-
armonia restoration test yields the following conclusions

about groundwater sweeping of non-ammonia leach systems:

1. The test was conducted on a producticn zoae
ccmpleted in the Catahoula Tuff.

2. Data extrapclation did not reveal any variaticn
in effectiveness or nurber of pore volumes
required regardless of site location or geclegic
interval, and

3. groundwater sweeping was effective in achieving

full restoration in less than S pore volumes.

Therefore, it is proocsed that Mobil data be considerad
as evidence of the ability of URI to restore the Longeria
Area II nine area in 5 pore volumes or less, for the following

reasons:

1. Th« Lengoria project is immediately adjacent o
the O'Hern project where the original non-ammcnia
restoration test was concducted.

2. The geologic interval dedicated for prcducticn is
the same as that proposed for use by other operators,
and

wr
.

CRI will use a non-amronia leach systen.
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Fluids produced by this restoration technique will be
reated by reverse osmosis (R.0.). The reject stream will be
disposed by subsurface injection. The purified stream will be
spray irrigated on the permit area as part of the surface restor-
ation program. If for any reascn, the purified stream does
not meet acceptable standards for surface irrigation R.C.
treatment will cease and all fluids will be disposed by sub-

surface injection.

Restoration rate will be ronitored through analysis of
waters produced from the formation. A sample will be taken
weekly from the composite production line and analyzed for
conductivity, sulfate, chloride, and uranium. This data will
e compiled monthly and reported zuarterly to the Texas Depar:-

ment of Water Resources.
When this data indicates that restoration is at or near

completion, URI will sample each original baseline well and
analyze for the parametars listed in Table 12-1.

TABLE 12-1 RESTORATION PARAMETEIRS AND CCONCENTRATICNS *

Ca (200) C03(2.27) NOJﬂ (10.0) Ec@® 25 ¢ (3551.4)

Mg (150) HCOJ (500) FL (1.8) Ec (dilute) (3%59.3)
Na (636.3) 504 (300) SiC2 (38.92) Alk. as CaC03(2”9.5)
X (24.2) CI (3C0) TDS 3180 c (2013.9) pH (6-9)

* All values are mg/l except Ec¢ and Ec (dil) which are
micromhos. If the 18 well mean value for each chemical parameter
is equal to or below the original mean plus cne standard deviation
or the accepted drirking water limit, restcration is considered

to be completed. These values are in paranthesis in Table 12-1.
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At such time, the state will be notified and a time
selected for split sample collection for analytical verifi-
cation of restcration achievement. Three sample sets will be
taken at one month intervals from the original baseline wells.
Providing no significant changes between the first two analyses,
the third sample set will be analyzed for the minor and trace
coenstituents originally reported. If the major and miner cen-
stituents reported for all three sample sets are within the
values found in Tables 12-1 and 12-2, URI considers that rest-
oration is complete and is under no cbligation for subsurface
restoraticn.

TABLE 12
RESTORATION PARAMETER AND CONCENTRATION, TRACE ELEMENTS *

As (0.05) Mn (0.0%) v (5.0)

Bg (1.0) Hg (0.002) Zn (5.0)

cd (0.01) Mo (1.0) B (4.0)

cr (0.05) Ni (1.0) NH,-N (0.5)
Cu (1.0) ge (0.01) Ra 226 ( 97 )
Fe (0.3) Ag (0.0%)

Pb (0.08) v (2.0)

* all values in mg/l except Ra 226 which is in gCi/l.
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CHAPTER 13.

All surface acerage affected by URI mining actiwvity

will be restored to a land use sondisticn as geod as, or

identical with pre-mining .and use. Exception to this

would be any prior surface restoraticn agreement with the

land owner and/or any restoration condition placed upen

URI by the State of Texas. Basic closing procedures ars

ocutlined below.

~Well Field~

After aquifer restoration has been accomplished all

lateral and master manifold pipelines will be remcved from

the property. Lines that are not reusable will be decontam-

inated and disposed of by salvage sale or destruction.

Sal-

vageable lines will be held By URI for use in other in situ

leach activities. All well head 2quipment, i.e. valves,

meters, control panels, etc. will he salvaged or destroyeac

in a like manner.

All preduction, injection, and menitor wells will be

plugged and abandcned in the follewing manner. rFirse, a

cement plug will be placed in the well bore

level at least 50 feet abcve the cempleticn

frem sotal depth to a

interval.

There-

after, the casing will be filled with drilling mud from the

top of the bottom plug to 2 level 15 feet helow ground.

-“

second cement plug will be set frem 15 fset =0 3 feet below

ground surface. The casing will =hen be

tie cement and the upper three feet will

sulting hole will e backfilled wizh natis

cut

e

at the top of

sulled,

M
SCLldi.

cepticns could sossibly e macde =5 =his Srocedure.

-
The

re-

Two ex-

L)

-
-~

12
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landowner should .esire URI to leave a well or wells open,
URI will do sc after informing the landowner of the waular
quality of the well(s). In addition, URI may elect to fill
the well bore up to the 3 feet level entirely with cement.
Such action will be taken after informing the State of Texas
of URI's intent.

-Surface Plant-

All surface structures will be removed from the property
after mining activity has ceased. Tanks, lines, pumps and
structural steel will be disposed of in a manner similar to
that for well field equipment. Concrete pads will be decon-
taminated by acid scrubbing, demolished and disposed of in a
licensed solid waste facility. If the surface cwner should
desire that URI leave any concrete slabs, URI will limit its
cbligation to decontaminaticn after first notifying the State

of Texas and is in receipt of approval for such acticn.

All fluids held in waste retention ponds will be evacuated
and disposed by deep well injection. Any remaining solid waste
will either be solubilized and injected as above, or drummed
and shipped tu a licensed L.S.A. disposal sight. Thereafter,
the pond liner will be decontaminated, folded and placed in
the bcttom of the gond. Two feet of impermeable clay will be
placed on tep of the liner. Pond embankments will then be
placed over the clay and graded to a crown in crder that watar
will not be impounded on the pcnd site. This surface will be

seeded with grass to preclude ercsicn.

Peower poles, phone lines and other ancillary equigment
will be retained at the discretion of the landowner. Office and
maintenance structures will be removed and storad for further
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CHAPTER 14,

PRODUCTICN FACILITIZS AND PROCEDURES
a. Process Description

Uranium minerals are leached in situ from the host
sand by a two step process of oxidation and sclubilizatien.
A lixiviant solution compcsed of a bicarbonate anion complex~-
ing agent and oxygen (gaseocus or as peroxide) is introduced
to the host sand where the following reacticns occur:
ZUO2 +0

g ® 2003 (1

ZUO3 + Naz CO3 + 2Na xco3 = Na UOZ(CO3) + H.O (2

B 2

The final uranyl tricarbonate complex is soluble and is
extracted from the subsurface by pumping. Produced fluids
then pass into upflow ion exchange columns (Fig. 14 a-l). Here
the uranyl tricarbonate anion complex is exchanged onto posi-
tively charged resins by displacement of chloride anions through
the following reaction:

. o 3\ N
4RCL + Na4 bOz (COs)3 = 34 L02 (COB’J + 4 Ya CL (3
The ncw barren leach sclution passes = the barren lixi-
viant tanks where, if necessary, it is refortified with chemi~
cals. Afterwards, it is pumped through one or both sand filters
for removal of clastics or precipitates and reinjected (Fig.
14 a-l).

Once all ion exchange sites are filled on the resin in a
particular icn exchange column, the column is taken off stream
and resin therein is transferred to one of two elution columns.
In the elution column the uranyl complex is strigped from zhe

resin through reversal >f formula three in %“weo procass staps.
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In the first step, a fixed volume of recycle eluant is
passed over the lcaded resin. This portion is then trans-
ferred *, the pregnant eluant tanks (Fig. 14 a-l). In the
final step a fixed volume of barren eluant consisting of
NaCL brine and NaCH is passed over the resin and then trans-
ferred to the recycle eluant tank. At this time, the resin
is ccmpletely stripped of uranyl complex anicns and is

transferred back to an ion exchange column.

Uranium is precipitated frcm the pregnant eluant through
a three step process. After pregnant eluant has transferred
to the first precipitation tank, hydrochloric acid (HCL) is
added until the solution's pH has been lowered to approxi=-
mately 2. At this time, the solution passes to precipitation
tank number two where carbonate anions are lost through vent-
ing of Co2 to the atmosphere. Subsequently, the acidified
eluant is transferred to precipitation tank number three
where peroxide is added to achieve maximum oxidation of the
uranium. The third and final step consists of transferring
the acidified solution to precipitation tank number four where
NaCH is added until the pH has been raised sufficiently to
allow precipitation to begin. When the precipitation is comp-
lete the yellow cake slurry is transferred %o a holding tank
(Fig. 14 a~l) ,where it will remain until it is transported %o

a uranium fuel processing facility.
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14 b. Plant Waste Streams

Plant waste stream sources are identifled on Fig. 14 a-1.
Their volume source and disposition are given in Table 14 b-1.
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TA3 14 1 PLANT VWASTE STREAMS
LIXIVIANT RESIN LAB FILTER ELUANT
BLEED WASH PRESS WASH BLEED
Locatiocn : A B8 c D E
Volume 3
Min. 1440 800 200 600 1000
Max. 7200 3000 1440 3000 2000
Disposition 3 WP WP WP WP WP
Concentrations ‘
Ca 650 630 $00 $00 500
Mg S00 500 400 400 400
Na 4500 45C0 20000 40000 40000
K 250 250 20000 150 150
C93 200 200 100000 36000 36000
HC03 50c0 5000 1000C0 38000 36000
so4 4000 4000 100000 20C0 2000
0 8 S000 5000 100000 20000 90000
5033 $.0 5.0 100G00 400 400
Fl 100 100 500 SO 50
TDS 12000 120C0 1000¢C0 20000 90000
pH 6-10 6-10 <1-14 6=5=9=5 6=-10
4] 50 50 100 50 50
v 10 10 100 30 30
Mo 600 600 100 4000 4000
As 30 30 100 100 100
NHJ-N ’ 5350 5350 50000 42000 42000
NOTES:
b See Fig. 14 a-l
ae All values in gallons per day
s WP - wasta pond
4. All values in mg/l except for pH; all or zaximum
except for pH where range is given,
S. Cnly if ammcnia based lixiviant is used



14 ¢. Schedule for Completion

All well field, plan- and process support facilities
will be in place and ready for use on, or before February
1, 1979.
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14 4. Injection Fluid Composition

Lixiviant concentration and composition varies through
the life of any leach project. Such variability results
from modification of ‘perational techniques and differential
chemical reaction rates within the host sand. Therefore,
enly an anticipated lixiviant compesiticn, with ranges of
concentration can be given ( Table 14 d-1).

It should be noted that although ammonia values are
given URI does not use an ammonium cation based system. How-
ever, if URI should elect to use ammenia the range of values
in Table 14 d-l1 would be applicable to the Longoria Project.
Prior to use of ammonia the Texas Cepartment of Water Re-
sources would be notified and the restoration fluid volumes
would be recalculated (Ch 14 h.).
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TABLE 14 4-1.

Lixiviant Composition and Concentration

Chemical Species Range
Iﬂ. - M -
Ca 25 650
Mg 6.9 S00
Na 496 4500
K 12 250
C03 0 200
Heo, 194 s000
SO4 97 4000
cl 643 S0C0
N03-N 0.01 5.0
SiO2 28 100
TDS 1450 120CQ
pH 6 10
Mo .02 6Ce
U 0.002 S0
VH4-N 0.01 S350 *

* Only if ammonia leach system is used.
** All values in mg/l except for cH.



14 . Waste Retention

Cnly one waste holding pond is used at URI's Lengoria
Leach Project. The pond was constructed in such manner that
at maximum normal operation freebcard (7') pond fluids will
not be above surrounding ground level (Fig. 14 e-l). Em-
bankments above gound level are composed of compacted sand
and caliche derived from pit excavation. Thirty mil rein-
forced chlorinatad poly ethylene overlies all water retention
surfaces.

Under the pond liner is an underdrain leak detection
system which is monitored from a sampling station proximal
to the pond embankment (Fig. 14 e-l). This monitoring station
is checked weekly for the presence of water. If water is found
in the wet well, a sample will be taken and will be analyzed

to determine if a leak has cccurred.

If it is determined that a leak has occurred, waste
waters will be evacuated from the pond and the liner failure
will be located. Thereafter, the liner will be repaired, if
possible. 1If the liner is irrepairably damaged, it will be
replaced. Because of below ground waste storage under normal
conditions, a leak should nct effect structural competancy of
the pend.

As previously mentioned maximum ncrmal pond freebcard
is seven feet. However, under emergency conditicns such as
extreme rainfall, the freeboard limit woculd be extended to a
total of eight feet, which would still leave two feet of avail-
able freeboard in the pond. Pond capacities at varicus free-

board levels are given in Table 14 e-l.
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The pond, the production area, and production facili-
ties are enclosed by barbed wire fence. Entrance and egress
through the fence is made at the plant entrance which is con-
trolled by URI.



TABLE 14 e-l.

Freeboard Height vs. Pond Capacity

Freebcard Pond Capacity Remarks
Freebcard (Gallens)
Height
(Feet)
| 55,302
2 116,349
3 183,380
5 256,634
- 336,351
6 422,770
7 515,130 Normal Maximum
8 616,671 Emergency Maximum
9 724,632
10 840,253



14 £. Runoff and Spill Control

Underlying all liquid and solid chemical use tanks on
the Longoria Project is an eight inch reinforced concrete pad.
Surrounding the pad perimeter is a six inch curb which will
confine all chemical spills and potentially contaminated run-
off (Fig. 14 a-l). Total surface area of the pad is 3,122
square feet of which 603.97 is covered by tank vessels. Total
retention capacity of the pad is 9417.2 gallons and holding
capacity of the sump is 2363.7 gallens. Alltogether, 11780.9

gallons can be retained within the process area.

In the eventuality that a spill escapes the pad area,
it will be confined by earthen works. Subsequently, the
liquid will be decocntained and placed into the waste retention
pond. Soi) samples will then be taken to determined areal
and subsurface extent of contaminaticn. Any contaminated soil
will be dryed, barreled, and shipped to a licensed L.S.A.
disposal facility.

The same procedure would be follcwed for pipeline or
well head leaks.



14 g. Maintenance Inspection

Table 14 g~1 contains the maintenance schedule for
the URI Longoria Leach Project.



TABLE 14 g-l.

Maintenance Inspection Schedule

Item

Well Heads

Pipelines

IX Columns

Elution Columns
Chemical Makeup Tank
Chemizal Storage Tanks

Elution & Precipitation
Columns

Sand Filters

Monitor Wells

Bleed Lines

Waste Lines

Sump Pump

Pond Underdrain Monitor
Pond Freebocard
Disposal Fluid Quality

Fluid Disposal Volume

Daily

Frequency
Weekly Semi-Weekly Monthly
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14 - h. Fluid Waste Production and Dispcsal

Waste fluid disposal under normal operating conditions
is accomplished by evaporaticn or subsurface injection. Dis-
posal capacity for both are detailed in Table 14 h-l. Eva-
poration capacities were calculated using a surface area for
four feet of freeboard in the waste retenticn pond described
in Chapter 14 e, and surface evagoration rates for Duval
County ( Table 14 h-2). Minimum disposal capacity is 17,000
gallons per month and maximum is 66,000 gallons per month.

URI has contracted with Arnco, Inc. to dispose of fluid
wastes by subsurface injection through a water flced salt
water disposal unit (Appendix 14 h-l). At present, Arnco, Inc.
has an available disposal rate of 57.5 gpm. Available monthly
dispcsal capacity varies from 2,320,000 gallons per month in
February to 2,568,000 gallcons per month for a 31 day menth
(Table 14 h-l).

After in situ leach production of the Longeria Area II
has ceased, restoration will commence. At this time, all demands
from bleed, plant and lab wastes will cease. At that time, the
disposal system will handle conly water extracted for restcration
of the host unit. The disposal rate for the restoration mcde has

been calculated for two restoration procedures.

The preferred prececdure extracts 500 gallons per minute
from the productiocn zone. The produced fluids will be treated
by reverse osmosis with a 10% rejection rate. The resulting 450
gallens per minute of treated stream will be used as spray irri-
gation for surface restoraticn. The S0 gallons per minute re-
ject stream will be delivered to Arnco, Inc. for surface dis-
pcsal. Since presently available disposal capacity is 57.5
gallons per minute, there is a 14% dispcsal capacity safety mar-

gin.
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If for any reascn osmosis cannct be used, direct sub-
sarface injection of untreated waters will be used as the
restoration procedure. Since a disposal rate limit of 51.5
gallons per minute would result in unacceptable restoration
time, the disposal rate must be increased. This increase
can be accomodated within the reservoir currently being used
by Arnco, Inc.

Arnco, Inc. injects into the Q'Hern Member, Cockfield
Formation, Yegua Group, which has been pressure depleted
through oil and gas producticn. Based on pre-operational
formation fluid pressures, sand volume and formation porosity,
it was calculated that original formation fluid volume was
3.7 billion gallons. Calculations based on present rluid
levels indicate that the O'Hern Member has been depleted by
558 million gallons. This volume can therefore be replaced

without exceeding pre-production pressures.

As stated previously, Arncc, Inc. has an available dis-
posal rate for 57.5 gallons per minute. With the re-cpening
of shut in wells it can increase the dispcsal rate to 249
gallons per minute. URI's dispesal rate of untreaced rest-
cration fluids would be 240 gallons per minute, which yields

a net disposal rate safety factor of 4%.

During the 44 months required for its restoration proce-
dure total produced fluid volume would be 463 million gallons
which is 17% less than the amcunt already depleted from the
C'Hern Member. Therefore, regardless of restoration procedure

there is sufficient capacity to handle URI projected needs.
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FLUID HANDLING CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1979

AREA 11 JAN, FEBR. MARCH APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.
OPERATIONAL
LIFE PRODUCTION
Normal Disposal v,
Capacity
Subsurface Disp. 2,320 2,568 2,485 2,568 2,485 2,568 2,568 2,485 2,568 2,485 2,568
Evaporation 18 27 32 11 18 63 66 49 39 26 18
TOTAL 2,338 2,595 2,517 2,609 2,933 2,631 2,634 2,534 2,607 2:511 2,586
Normal Require,.
Bleed 202 223 216 233 216 223 223 216 223 216 223
Restoration
Rain Direct 10 5 11 19 17 A 15 31 15 fa fa
Indirect 3 2 3 6 5 2 A 9 4 2 3
Plant Wastes 241 267 258 267 258 267 267 258 267 258 267
Lab Wastes 10 A5 43 45 13 15 15 13 45 43 a5
TOTAL 496 542 531 560 539 545 554 2587 554 527 546
FLUID FLOW
(Out - In) 1,842 2,053 1,986 2,049 1,994 2,086 2,080 1,977 2,053 1,984 2,040
Total Pond Capacity 516
Emergency Pond Cap. 101
Cum Pond Capacity 516 516 516 516 516 516 516 516 516 516 516

Available for Emergency 2,358

Emergency Req.

10 yr. 24 hr. rain

(6.4") 56
Excursion Prod. Zone 132
Exc. Non-Prod. Zone 432




FLUID HANDLING CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1980
AREA 11 JAN. FEBR. MARCH APR. MAY JUNE JULY AUG. SEPT. OCT. NOV . DEC.
OPERATIONAL
LIFE PRODUCTION
Normal Disposal
Capacity
Subsurface Disp. 2,568 2,320 2,568 2,485 2,568 2,485 2,568 2,568 . ,b485 2,568 2,485 2,568
Evaporation 17 18 27 32 a1 48 63 66 49 39 26 18
TOTAL 2,585 2,338 2,595 2,517 2,609 2,533 2,631 2,634 2,534 2,607 2,511 2,586
N
n?::;1 Regeizenents .3 202 223 216 223 216 223 223 216 223 216 223
Restoration
fain Direct 9 10 5 11 19 17 8 15 £} 15 8 A
Indirect 3 3 2 3 6 5 2 4 9 4 P) 3
Plant Wastes 267 241 267 258 267 250 267 267 258 267 258 267
Lab Wastes a5 40 a5 13 45 43 45 15 43 45 43 A5
TOTAL 547 496 542 531 560 539 545 554 551 554 527 546
FLUID FLOW
(out - 1n) 2,038 1,842 2,053 1,986 2,049 1,994 2,086 2,080 1,977 2,053 1,984 2,040

Total Fond Capacity 516
Emergency Pond Cap. 101

Cum. Pond Cap. 516
Available for Emer.2,554 2,358 2,569 2,502 2,565 2,510 2,602 2,596 2,493 2,569 2,500 2,556

Emergency Req.

10yr. 24hr. rain
(6.4")

Excursion Prod. Zone
Exc. Non-Prod. Zone



FLUID HANDLING CAPACITY VS REQUIREMENTS ({900 agal.) YEAR: 1981

AREA 11 JAN. FEBR. MARCH . APR. MAY JUNE JULY
OPERATIONAL
LIFE PRODUCTION
Normal Disposal =
Cavnacity
Sutsurface Disp. 2,568 2,320 2,568 2,485 2,568 2,485 2,560
Evaporation 17 18 27 32 11 48 63
TOTAL 2,585 2,338 2,595 2,517 2,609 2,533 2,631
Normal Require.
Bleed 223 202 223 216 223 216 223
Restoration
Rain Direct 9 10 5 11 19 17 8
Indirect 3 3 2 3 6 5 2
Plant Wastes 267 241 267 258 267 258 267
Lab Wastes 45 40 45 43 45 43 45
TOTAL 547 496 542 531 560 539 545
FLUID FLOW
(Out - In) 2,038 1,842 2,053 1,986 2,049 1,994 2,086

Total Pond Capacity 516
Emergency Pond Cap. 101
Ccom. Pond Capacity 516
Available for Emer 2,554 2,358 2,569 2,502 2,565 2,510 2,602

Emergency Req.

10 yr. 24 hr. rain
(6.4")

Excursion Prod. Zone
Exc., Non-Prod. Zone

* W/O R.O. TREATMENT
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'

FLUID HANDLING CAPACITY VS REQUiREMENTS (1000 gal.) YEAR:
AREA II AUG ., AUG ., * SEPT. SEPT.* OCT. ocT* NOV. Cov.* DEC. DEC.*
OPERATIONAL
LIFE RESTORATION
Normal Disposal
Capacity
Subsurface Disp. 2,568 11,129 2,485 10,770 2,568 11,129 2,485 10,770 2,568 11,129
Evaporation 66 66 49 49 39 39 26 26 18 18
TOTAL 2,634 11,195 2,534 10,8.% 2,607 11,168 2,511 10,796 2,586 11,147
Normal Require.
Bleed 2:232 10,714 2,160 10,368 2,332 10,718 2,160 10,368 2,232 10,714
Restoration
Rain Direct
Indirect
Plant Wastes
Lab Wastes T
TOTAL
FLUID FLOW
(Out - In) 402 481 174 151 375 454 351 428 354 433

Total Pond Capacity
Emergency Pond Cap.
Cum. Pond Capacity
Available for Emcrge:

Emergency Req.

10 yr. 24 hr. rain
(6.4")

Excursion Prod, Zone
Ev~. Non-Prod. Zone

* W/0 R.O. TREATMENT
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FLUID HANDLING CAPACITY VS REQUIREMENTS (1000 gal.)

YEAR: 1982 __

ARER 1I JAN. IAN. FEBR. FEBR, MAR. MAR. APR. APR.
OPERATIONAL
LIFE PESTORATION
NMormal Disposal
Capacity
Subsurface Disp. 2,561 11,129 2,320 10,052 2,568 11,129 2,485 10,770
Evaporation 17 17 18 18 27 27 32 32
TOTAL 2,585 11,146 2,338 10,070 2,595 11,156 2,517 10,802
Normal Require.
Bleed 2,232 10,714 2,016 9,677 2.232 10,714 2,160 10,368 W
Restoration . o
Rain Direct =
Indirect
Plant Wastes -t
Lab Wastes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>