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Mr. Buck Steingraber, Chief Eh ,' '923 /"
Underground Injection Unit N g+,'g* 4 42
Texas Department of Water Resources

4'~ % ,@
P.O. 3cx 13087 Capitol Station /c 0
Austin, Texas 78711 CI / i@/,

RE: URI LCNGORIA PROJECT
AREA II .

Dear Mr. Steingraber: ,
.

Persuant to instruction issued by the Texas Depart-
ment of Water Resources (TDWR 0232) , Uranium Resources..Inc.
(URI) hereby files an applicaticn for a permit to conduce.
i_Il situ uranium leaching. Such application and a'ssociate60- ~

' ' ' ECOTtechnical report are enclosed.
,

-" .?::c:,

After review for completeness, please contact me
for any additional information you may require,.or.for
clarification of any aspect of the application. ', t ,l..'

..

Sincerely,

Arthur L. Bishop
Environmental Manager
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' TEXAS DEPARTMENT CF WATER RESCURCES

FCR DEPARTMENT USE CNLY'

1700 North Congress
,

Stephen T. Austin Building Acolication No.
,

P.O. Box 13C87, Capital Station County-District;

Austin, Texas 78711 Receive Acknowledced
Adm. Review Bu

*
Administrative 1y
Complete
:cpies Sent: PGWD, TDH,

pise.
!

.

APPLICAT:0N TCR PERMIT TO CCNDUCT IN S:"'U UP.ANI"3 MINING

l. Applicant URANIUM RESOURCES INC.

Business Address Suite 735, Promenade Bank Tower, 1 tiO O Promenade Center

City Richardson, Texas Zip Code 75080

Mine Na.e LONGORIA County DUVAL

Mine Address (if availrble) P.o. Box 228 3 r n ., i . T a .m , 9o344

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

Mr. W. M. McKnight, Jr. Mr. Arthur L. Bishop
Production Mana7er Environmental Manager
Uranium Resources Inc. Uranium Resources Inc.
P.C. Sox 1331 735 Promenade Bank Tower
Corpua Christi, Texas 78403 1600 Promenade Center
Telephone: (512)S33-2569 Richardson, Texas 75080

Tele @one: (214)234-5294

3. Type of pernic: Original ( x ) Amendment to Permit No.

4. List any other permits, existing or pending, which pertain to pollution control
activities conducted by the .~ine at this 1ccacicn. An application for a
source =aterial license will be s ubmi t te d to the Texas Dept. of Health
on or about January 1, 1979.

S. Prcvide a description of the mining activity to include (brief and general):
.

*
a. Mining Methods,
b. Leachate Control Methods, .

c. Leachate Prccessing Methods,
d. Aquife: Restoration Method.

1214 001
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11. Attached.

Initial
a. Description of Mining Activities
b. Pe:mit Area Map
c. List of Adjacent Landowners
d. Legal Descripeion7

e. Tabulation of Surveys
'. f. Lease List

7 Cross-sections
h. Technical Report
i. Radicactive Materials License or Letter

(TDH) '

I, (Name) ARTHUR L. BISHOP ,( f tle) Environmen tal Manager
(Cc=pany Representative)

state that I have knculedge of the facts herein set forth and that the sa.~n are true
and correct to the best of my kncwledge an ' belie!. I further state that, to the
best of =y k=culedge 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-= ental enticy having jurisdictim.

Date Signature

,

1214 002
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MINING ACTIVITY

U :anium Resources Inc. propcses to conduct irt situ
uranium leach activicy within a 3.1 acre production area

.

in southwest Duval County. Mining /benefication activity
will be ccnfined to a three step process: cre body leach-

ing, uranium extraction, and restoration. Extraction pro-
+

cessing is confined to a surface facility covering 2 -

acres, while leaching and restoration proceases enceepass
a sinuous configuration of line drive injection / production

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

LEACHATE AMD LEACHAS CONTECL

Leach solutions consist of fernation water that is
chemicalally fortified with oxidant and lixiviant chemistry
of cationic and anionic ecaposition identical to existing
groundwater geochemistry. Leach solutions are pumped into
a northwest - southeast trend line of 13 injection wells

(Fig. 5-1). Frem these wells leach solutiens enter 40 feet
of troduction =ene at a depth of 610 to 650 feet belew sur-

ft a (Fig. 5-2). After uranium oxidation and cceplexing,
tranium enriched solutions are extracted frem the production
:ene via a line of 12 production wells which trend subparallel
to the injection well line, (Fig. 5-1). Horizontal and ver-

tical migratiens of leach solutiens away frem the producticn
area / production ene are centrolled by production exceeding
injection. " Bleeding" of fluids frem the for ation creates

a hydraulic sink geographically centered upon the producticn
area, (Fig. 5-2). This sink precludes any outward fluid mig-
ration. Bleed volumes and formation responses are continu-
ously monitored on site in Order to evaluate effectiveness of

system centrol. After pregnant solutien reaches the surface,

it is stripped of uranium, chemically re, fortified and re-

injected.
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EXTRACTICN (Fic. 5-31

Extraction of uranium from solution occurs in ion ex-
' change columns where the complexed uranyi nion is exchanged

for chloride ions on the ion exchange resin. Once all resin

exchange sites are occupied with uranyl complex aniens the

column is taken out of service and eluted by reversing the,

ion exchange process. Cranium rich salutians resulting frem
this process are subsequently precipitated and stored prior
to transport to Oklahoma fer subsequent proce.: sing in the

nucl3ar fuel cycle, (Fig. 5-3) .
,

RESTORATICN

Restoration of a depleted production Ocne is accerplish-
ed by displacement of contaminated formation warers with un-

affected waters through centinuous extraction of centaminated

waters from the formation (Fig. 5-4) . Waters from re cration.

pu= ping, as well as processing waste fluids and bleem mm

solutions are all directed to waste retention facilities
prior to disposal by deep well injection.
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ADJACENT LANDCNI.T.RS,

MAP REFERENCE CWNER

A WAYNF MA;m

11303 Dtmas
Housten, Texas 77034

B VINCZY WATERMAN
P.O. Box 427
Hebbronville, Texas 78361

C ELTCN SPECHT
906 W. Viggie
Hebbronville, Texas 78361

D ALFCSO VALDE~
507 E. Santa Clara
Hebbronville, Texas 78361

E MAIMEL T. LCNOCRIA
1408 Mier
Laredo, Texas 78040

F FERNANCO MCRENO
c/o Manuel T. Longoria
1408 Mier
Laredo, Texas 78040

1214 005
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LEGAL DESCRI?'"ICN

*
.

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

coordinates for the oorners are given below:

MAP REFERENCE X Y

A 1,979,741 621,627

B 1,978,595 620,972

C 1,979,652 619,123

D 1,980,798 619,778

1214 006
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SURVEY TASULATICN

The proposed perr t area for URI's Longoria Leach
Project is contained within two mining leases under which

Uranius Resources Inc. is sole lessee. These leases are
recorded as:

ANGELDIA 3. DE LCNGCRIA et al (lessor)
TXM-1

Book 262, PP. 72-207

Cuval Cou.ity oil and Gas Lease Records

964.3 Ac, Exp. 8-10-82.

and

FERNANDO GARCIA MCRE50 et al (lessor)

TXM-2

LSek 262, PP. 208-232

Duval County 011 and Gas Lease Records

1348.2 Ac, Exp. 8-10-82.

Contained within these two lease areas are all, or part
of the following surveys:

Survey 169, G.C. & S.F.R.R. A-662;

Survey 170, R.V. Ce Guerra A-1257:
Survey 171. G.C. & S.F.R.R. A-361;

Servey 172, G.C. & C.F.R.R. A-1249 and

Survey 173, F. Gar:a, A-860, Duval County.

The permit area lies wholly within Surveys 172 and 173
is described above.

1214 007
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LIASES
...s

Leases ptrtinent to CRI's Longoria Leach Project,
Mine Area II are listed inder S-8 Survey Tabulation.

.

.
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CHAPTER 1.

PEP 24IT AREA LOCATICN

Uranium Resources Incorporated (URI) proposes to con-

duct in, situ uranium leach operations in southwestern Duval
County (Fig. 1-1) . P spesed per=it area is located 8 air-

line miles northwest of Hebbronville (pop. 4079) , Jim Hogg

County; and 5.5 niles southeast of Bruni (pop. 375) , Webb

County.

At Present, there are two permitted g situ uranium

leach operations within a 5 =ile radius of the Longoria Leach

Project permit area. Mobil Cil Corporation / Energy Minerals

Division, U.S. and Canada is currently operating the O'Hern

Project which is approximately 2.5 miles west northwest of

the Longoria permit area. Mcbil Oil Corporation has also

permitted the Holiday 'll Mesquite g situ Leach Project.

This project is under develep=ent and is projected for a

1979-1980 operational start-up. Holiday-El Mesquite is

located approximately 4 miles north of the Longoria permit

area.

Within a two mile radius > . the Longoria Leach Project

there are no najor water supply wells. However, water supply

wells for Bruni --d Hebbronville are completed in the same

for=ation as the Longoria Leach Project Freduction :ene.

Number and location of these wells are detailed in Chapter

7 A.

,

1214 009
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CHAPTER 2.

PERMIT AREA TOPCGRAPHY

f

The Longoria Leach Project lies in an area of relatively
low reliaf. Upland gradients average 23 feet per mile in-

creasing to 60 feet per mile in dissected areas. adjacent to
major drainage ways. Stream gradients for Arroyo de los
Angeles (Fig. 2-1) average 18.2 feet per mile.

No major drainageway transects the Longoria permit area.
Ecwever, the drainage divide between Noriacitas Creek and

Arroyo de los Angeles crosses the southern portion of mining
leases held by URI (Fig. 2-1). The J.cngoria permit area lies

wholly within the Arroyo de 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. Mesquite Creek and Noria.citas Creek ulti-

mately join 4 miles east southeast of Hebbronville.

\.
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CHAPTER 4..

I'1ITIAL MINE PLAN.

.

.

.

b. Schedule

Estimated productive life for Lcngoria Area II is
2.s .. s. Ecwever, variability in permeability, and cxi-
dation rates; underestimation of uranium reserves; and
modification of production p: :edures may increase productive
life by as much as 50%.

When wells cease to be productive they will be shut
in and partial restoration will commence, through displacement
of mine waters by inward sweeping of unaffected waters in re--

pense to the bleed stream.
Full restoration will commence

upon cessation of mining activities. Based on restoration
tests by Mobil Cil Corporatien on non-ammonia leach operations
Ln the Onmediate area, it is estimated that full restoration
can be acccmplished by fluid displacement of mine vators with
unaffected mine area waters. The total volume produced to
acccmplish this is calculated to be slightly less than five
times the para volume of the rffected production :ene.

The "4 a gravel" producticn zone for Longoria Area II

has an average net permeable interval of 31 feet with an average
porcsity of 29%.

Total affected area of Area II is calculated
as 12.2 acres. Thus ene pore volume is equal to 34.54 million
gallons.

At a restoration disposal rate of 500 gpm using re-
verse os=csis techniques or 240 gpm using untreated subsurface
injection restoratien will be ace:mplished in 9 to 17 months

.

If the entire 32.8 acre eine area is centsminated restoration
could be acccm; ished in 21 to 44 months. Since total area
affected by mining cannot be finitely established and by regu-
lation it cannot exceed the 32.3 acre mine area,

the latter

number is considered to be worse case and is the restoration
time limit fer the Longoria Area II.

]}}
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CHAPTER 5.

REGICNAL GECLOGY
c

Duval Courty lies wholly within the Sand Plain sub-

province of the Texas Gulf Coastal Plain. All of the county

is situated on the northeast flank of the southeastern plung-

ing synclinal Rio Grand E=bayment. Surficial geology consists

of either late Terliary, early Quatt Tary sediments deposited

by the Rio Grande fluvio-deltaic system or Holocene alluvial

and eolion depcaits.

Topography structure and etratigraphy of Duval County

are discussed in greater detail below.

TOPCGRAPHY

Tepography of Duval County is typical of south 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 screwhat higher

than normal coastal plain. The drainage within Ouval County is

internittent, which results in the sediment legged streams with

gradients associated with semi-arid to arid cli= ate.i.

Because of this climate, entensive caliche development

can he found throughout the :cunty. Caliche feras a caprock

armour which supports distinctive northeast-scuchwest trending

escarpments found in northwest Duval County.

Duval County lies between the Nueces River and Rio Grande

drainage systems. Streams trend southeast and empty direct 1/

into the Texas Gulf. This feature c0=bined with low rainfall

tr.d high evaporation results in peerly defined drain:ge systems

ind in sc=e cases closed drainage basins.

\|\

.
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STR"C"' URAL GEOLCGY

Formations outcropping or underlying Duval County
,

strike approximately N 25 E, and dip to the southeast at
,

'- o 80 teet per mile (Figs. 5-1,2,3 and 4) . In local-

ized areas dips may be reversed and/or increare to 180 feet

per mile because of faulting or deformation prcximal to

salt dcme development.

The ounty can be typed as a broad southeastern dipping

=enocline broken locally by one fault zone and an area of

salt deme development. The fault zone trends northeast

southwest in the northwestern part of the county. Relief

en the echelon down to the coast faults (Fig. 5-1) is vari-

able, but have sufficient cloture for oil and gas entrapment.

Local antithetic up to the coast faults form bounding faults

for hersts and grabens in the overall fault trend.

.

A second structural feature is the Palangana Salt Ccme

which is approximately six miles north of Benevides. Around

the deme, structural attitude of sedimentary sequences are

altered or reversed to the regicnal trend (Figs. 5-2,3, and

4) . Cn the deme, the Cakville and Catahoula units are absent,

and the influence of the dcme has inpacted the Goliad sedi-

ment 3.

The Piedras Pintas Salt Ocme is not as large nor dces

it have as much L= pact en local structuro as the Palangana
Ceme. Intrusion of the Piedras Pintas Come has altered the

Oakville and Catahoula units, but has not altered Goliad sedi-

ments significantly.

\f\
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STRATIGRAPHY

,

'

-Alluvium - Qal; Holocene-

Alluvial sequences in Duval County are fcund in and

adjacent to southeastward trending intecnittent streams.

Spatia? , these deposits vary frem a few tens of feet to 1.5

miles across and extend dov.tstream frem the point of inte-

grated channel develegtent intil the channel transects strata

of sufficient integrety that broad flood plain development is

precluded. This point may be anywhere from 1 to 50 stream

miles frem tha upstream origin.

Alluvial units are the youngest deposits in Duval County.
Ficodplain de".' sits are ec= posed of dark grey to dark brown

calcareous silt and clay, quart: sand, crganic matter and
sc=e localized gravel units. Cc= position of floodplain seci-

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
bedro ck. Sheet sands are made up of reworked eolian deposits.
The iron stained quart: sands range in thickness frem one to

a few tcr.s of feet.

-Lissie For=ation - Ql; Pleistocene-

The Lissie Formation corps cut along the east edge of

Ouval County (Fig. 5-1). The Lissie unconfor ably overlies

the Goliad Sand and i uncenfor= ably overlain by the 3 eau =ent
Fer=ation (Pleistccone). Although a full secticn of Lissie

is not present, formation thickness in adjacent counties aver-

age 200 feet.

) \
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The Lissie For=ation consists of interspersed meander-

belt, levee, crevasse splay, and tributary channel sequences.

Depositional environment for the Lissia is lower meanderbelt/

upper deltaic plain in the Rio Grande depositional system.
.

Sands and gravels within the Lissie are reddish orange

or mottled red in oxidized outereps and greenish blue in the

subsurface. The sands are angular to subangular quart: grains,

while the gravels are moderately rounded to well rounded quarts,

quartzite, chert, and igneous ex*.rusives. Cn outcrop, coarser

clastics have moderate to extensive caliche cesentation. Silts

and clays in the Lissie display the s==e redish oranga color-

ation en oxidized outcrop and' gree. to bluish gray in the sub-

surface.

-Goliad Sand - Tg;- Pliocene-

The Joliad Sand for=s a 1..rtheast to scuthwest outcrop

belt in Duval County: This belt varies in width frc= less

than 10 to more than 44 miles. Areal extent of the Goliad

equals that of all other outcrops within the county (Fig. 5-1) .

Goliad sediments range in thickness fre= ero at the up-dip

limit to 600 feet in the sub-surface.

Early cepositional for= 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 across the scuth Texas Coastal Plain.

Sasal Goliad sediments consist of bimodal sands and gravel

conglomerates with poor bed form develep=ent and have little

sedi=entary structure. Middle and upper Goliad sediments are

finer grained; have better sedimentary structure and bedfor=

development; and have relict caliche cementation. This wculd

indicate decreasing bedcad energy, reduced scurce input, and

a cli=a :ic change to an arid er se=1 arid condition.

\f\
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Basal Goliad sediments consist of sand / gravel conglom-
erates. The subround to subangular sands are composed of
white to pink quart: and black chert. The gravels are sub-
angular chert with some subround quarts. The gravels have
pink or reddish coloration on outcrop where weathering has
oxidiced finely deciminated magnetite.

-Fleming Formation - Tf; Miocene-

The Fleming Formation, locally referred to as the Lagarto
Clay, crops out 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 confor= ably overlies the Oakville

Sandstone and is unconfor= ably overlain by the Goliad Sand.
The Flemina ranges in thickness frcc 0 at the up-dip limit to
1000 feet + in the sub-surface around Benavides.

Cepcsitional environ =ent for Fleming sediments was cne

of regional quiescence within a coastal plain depositional
frame work, much like present day gulf coast conditions. Pre-

ponderance of fine grain clastics, good bedfom and sedimentary
structure development; and broad thin fine grained sand filled
channels all indicate a low energy fluvictile system. Primary
scurce of clays appears to be derived from upper cretaceous
calcareous marine clays. Because of icw transport energy, sands
probably have their origin in older tertiary sequences which
crop cut to the north and west.

Clays in the Fleming Fer=aticn are yellow green and grey
calcareous montmorillanites. Sands found in the Fleming are
well rounded fine quarts grains which are yellowish orange in
outcrop and in the sub-surface. Cxidation of these sediments

appears ro be penecentemporanecus with deposition.

1214 016
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-Cakville Sandstone - To: Miocena-

*
The Cakville Sandstone crops out in a "v" notched trend

f cm north central to west central Duval Coun.y (Fig. 5-1).
.

Cuterep width varies from less than a mile to 10 miles with

greatest areal extent along major streams which have eroded

away the enlapping Goliad Sand. OL- Cakville unconformably

overlies the Catahoula Tuff and is eenfor= ably 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).

Dispositen of the Cakville Sandstone represents the trans-

tion between the volcano-tectionism exemplified by the Catahoula
Tuff and the relative quiessence of the Fle-ing. This is re-

presented by the smaller grain size in the Cakville as ccmpared
to the Catahoula and the centinueus fining upward directional
sequence frem the Cakville through the Fleming. The depositien-
al envircnment for the Cakville can be characterized as mcderate .
upwarp in the west producing relatively high transport energies
which support bedload with bread channel sequences of =oderate
depth. These fining upward sequences with lower ficw regime
features and blanket extent represent approachment to base level
without significant climate change.

Cakville sediments are medium to fine grained subangular
to subrounded quarts, chert, and obsidian clastics which increase

in roundness and decrease in size in vertical sequences. Bed
forms are bread and sedi=entary structures and are peorly develep-
ed in the basal units while upper units have well develeped
cress bedding, ripples, and laminae. Isolated lenticular gravel
beds are found in Cakville. These gravels are medium to coarse

guarts, quartzite, chert, fossil d'rbris and seme volcanics with

varying degrees of roundness. Cn the cuterep, Cakville sediments
veather to buff or yellcwish orange. In the sub-surface coloraticn

\
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is controlled by post depositional formation geochemistry.
Oxidized sedi=ents are yellow to reddish orange, while reduced
sedi=cnts are bluish to greenish gray.

'
-Catahoula Tuff - Tet; Miocene-

The Catahoula Tuff for=s the second largest outcrop belt

in the ecuity. Extending frc= north central to west central

Duval Cour.ty, the Catahoula cutcrop width varies from 4 to 10+

miles. '.'he Catahoula uncenformably overlies the Frio Clay and

Jackson Group and is in turn uncenfor= ably overlain by Cakville
Sandstone and where the Oakville is absent, by the enlapping
Goliad Sand. Formation thicknesses vary from 0 at the up-dip

limit to 875 feet proximal to outcrop, and eventually thickens

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

There are three depositional episodes evidenced in the

Catahoula. Since sediments within the Catahoula indicate semi

arid to arid cli=ates th:oughout, vertical differences in depcsit-

ional events are a product of activity variatica in the west

Texas area. The thick basal Fant Tuff Member was deposited

from bedload streams transporting eroded volcanic ash. Lack

of significant coarse clastics and thickness of sequence in-

dicate a pericd of mascive ash accumulation wi_5 little suface

upwarp to provide transport energy.

T':in sequence was broken when the Soledad Volcanic Con-.

glomerate was deposited. Although volcanic activity did not

cease,as evidenced by tuffaceous clays within the Soledad,in-

creased clast si:e and broad definable channel sequences in-

dicate greater transport energy, which is indicative of uplift

in the source area. The Soledad congiccerate is characterized

by sedimentary sequences deposited by sediment chocked bedicad

streams with high sediment enhanced viscosities.

'\|\4
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The upper Chusa Tuff deposition was a return to a

bedload sequence of ash deposit with little or no tectonic

activier Jupporting high transport energies.

The Fant Tuff Member is predominately composed of
white to off-white massively bedded tuff and tuffaceous clays.

Isclated interstratified greenish hrewn clayrcenes and greenish
gray te __.4=h crange fine grain sands provide the only con-

t: at to the tuff. 'he Soledad Volcanic Member is composed

of interstratified tuffs, tuffaceous cicy, friable fine sands, and

congicmerates. The tuffs and tuffaceous clays are similar to

those of the Fant Tuff Member. Soledad sands are fine to very
fine grained quarts and chert. .arger sediments consist of

angular, subangular, and subrounded rhyolite, trachyte. trach-
yandesite clasts which range in size from pea grs esi to boulders.
These are either partially or totally suspended :.n a fine

grain matrix. The Chusa Tuff is a massive to irregular bedded
sequence of light gray to pink tuff and tuffaceaus clay.

-Frio Clay - Tfe; Oligocene-

Cuturops of Frio Clay are confined to a north-south 1.5

to 4 mile wide band in northwestern Duval County (Fig. 5-1).
The Frio conformably (?) overlies the Jackscn Creup and is un-
confermably overlain by the Catahcula Tuff or the enlapping
Goliad Sand (Fig. $-6). Thickness in the subsurface range
fres 400 in northern Duval County to S00+ feet in the southern

part of the county.

Sediments in the Frio indicate fluviatile upper deltaic

plain deposition with icw transport energies. Sedimentation

processes are similar to, if not sa=e as those at werk during

Jackson deposition. Jackscn and Frio sedimentary sequences
differ only in the non volcanic ccepositien of the latter.

1214 019
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The Fr: , Clay is made up of light yellowish to brcwn-

ish green clays inesrstralified with small discontinuous sand

and silty sand units. The sands are ec= posed of fine grained

noncalcareous slightly gypsiferous quart: grains.

-Jackson Grcup - Tj; Eocene-

The Jackson Group crops out =arginally in the far north-

eastern part of Duval County. The Jackson Group confor= ably

overlies the Yegua Formation and is confor= ably (7) overlain by

the Trio Clay;where the Frio is absent the Jackson is uncen-

formably overlain by onlapping Catahoula or Goliad. The Jackson,

in the sub-surface, ranges frem 360 feet near the outcrop to

1600 feet fewndip.

The Jackson was deposited in a long shore destructive

fluvio-deltaic barrier bar sequence. Lower Jackson is character-

istically transgressive: Middle Jackson sediments are character-

istic of rapid low scale shore line fluctuation; and Upper Jack-
sen sediments represent major sea regression.

Lower and Upper Jackson sedi=ents are cc=pesed primari11y
of light brown to gray slightly calcureous .ay interstralified

with white to gray volcanic ash in the upper section. Jackson

sands vary from light crea= color to dark gray with grain size

varying frem medium to fine. The dcminant sand =ineral is

quartz, but minor a=ounts of plagioclase can be fcund.

-Yegua Formation - Ty; Eocence-

The Yegua Formation does not crop out in Ouval County. In
the sub-surface it attains thicknesses in excess of 1500 feet.
*he Yegua lies unconfor ably on the Pico Clay and is ccnfor ably
everlain by the Jackscn Group.

\|\ .
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Deposition of the Yegua in South Texas was primarilly

meanderbelt and crevaste splay. Although individual sand

units are not readily correlated, sand body sequences ca;i be
~

correlated and they indicate large point bar sand develcpment.

The sandiin the Yegua are gray, medium to fine grain,

subround to subangular quart:. Bedding in the Yegua is massive

with horisental laminae and cross bedding as associated sedi-
mentary structures.

.

O

O



. s

CHAPTER 6.

REGICMAL HYDRCLOGY

Since hydrologic properties are a function of geology,
aquifers within Duval County will be discussed in the same
sequence as utilized in Chapter 5.

-Alluvium-

Wells within the vicinity of the Longoria Project er
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 frem 1000 - 3CCO mg/l up to 40,000 mg/1.

-Lissie Formation-

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

-Goliad Sand-

3ecause of its large areal extent and shallcw depth the
Golitd Sand is the principal water supply aquifer in Duval
County. Well yields range frc= 10 to 410 gpa with sc=e wells
yielding as much as 1000 + gpm. Hydraulic gradients in the

Goliad range frem less than 5'/ mile to 30'/ mile. Although no
severe localized cones of depression have develeped in the
Goliad aquifer, overall water levels are declining by as much
as 1.4 feet per annu= because of extensive area wide use.

Nater quality in the Goliad ranges frca less than 700 mg/l
005 to 1500 mg/l TOS.
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-Fleming Formation-

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

-Cakville Sandstone-

.

Wells ccepleted in the Oakville yield water at a rate

of less than 50 gpm to 500 gpm with a TOS quality ranging
frca 1000 to 1500 mg/l in Duval Cocnty. Because of limited

development of the Cakville aquifer, valid regional hydraulic
data is not available.

-Catahoula Tuff-

Primary yield from the Catahoula Tuff is frem the Soledad

volcanic Member. Wells ccepleted in the Catahoula yield frc=
less than 50 gpm to 500 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 tcwn of Freer. The cone is centered

approximately halfway between Freer, Duval County, and Hebbron-
ville, Jim Hogg County. Water quality in the Catahoula la

highly variable with TOS values ranging fres 600 mg/l to greater
than 4,000 mg/1. (See Chapter 7).

-Frio Clay-

The Frio Clay is not knew to yield water in Duval County.

-Jackson Group-

Sands in the Jackson generally yield less than 50 gpm
with water quality ranging frem 1000 to 4,000 + mg/l TOS.

\2' .
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CHAPTER 7.

WATER SUPPLY WELLS

a. Permit Area vicinity Wells

Within two miles of the Longoria permit area

there are 20 water supply wells. Because of age and lack
'

of record keeping, well completion data for these wells

are minimal if not e.onexistent.

The following su=maries provide information as to

location, ownership, elevation, water level and water

quality. Well numbers in the folicwing tables are keyed to
well locations found in Fig. 7 a -1. Field chemical analysis

for * :2ose wells are reported in Table 7 a-2. Laboratory an -

alytr. :a1 results are contained in Appendix 7 a-l.

Of the 20 wells sampled, eighteen (90s) would be con-

sidered unacceptable for dcmestic use under present primary
drinking water standards. Values exceeding the limits fer
sodium chloride and total dissolved solids are the primary
cause of unacceptability. Sixty percent of all wells tested

had sodium concentrations exceeding 250 mg/1. Mean sodium

concentration for the permit area water supply wells is 332
mg/l with a standard deviatien of 140 mg/1. Sodium concentra-
tien ranged from 127 mg/l to 673 g/1.

Chloride concentration averaged 493 mg/l with a standard
deviation of 268 mg/1. Chloride concentration ranged frca
105 mg/l to 1068 mg/1. Sixty five percent of all wells analyced
exceeded acceptable concentration for chloride.

Eighty psicent of all wells tested exceeded acceptable
.

cencentration for total dissolved solids. Mean concentratien

(}},kfor the 20 wells was 1444 mg/l with a standard deviatien f

\.
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546 mg/1. TDS ranged frem 610 mg/l to 2,560 =g/1.

j It is of interest to note that one well exceeded
the acceptable level for calcium and two exceeded the

acceptable level for sulfate. In addition, nitrate nit-

regen concentration was also high. A summary of the nit-

rate values are given below:
.

Range NO -N (mg/1) 4 of Wells Ccncentration (mg/1)
3

I 2.0 6 0.02
0.05
0.06
0.09
0.69
1.8

2.1 - 4.0 2 3.6
3.7

4.1 - 6.0 7 4.3
4.7
4.9
5.0

5.0
5.7
6.0

6.1 - 8.0 0

8.1 - 10.0 5 8.0
8.8
9.3

10.0
13.0

> - 10.0 0

overall permit area vicinity water supply well quality
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 trans-

itional cetween the initial regicnal recharge chemistry and the

deeper basin connate brines.
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All wells sampled were in use for domestic livestock,
'

and/or irrigation purposes and the only hycrologic property
URI was able to evaluate was water level. Within the permit
area vicinity, the pie =emetric 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 leases, the gradient dip direction is to the east northeast.

Alt. tough there is no significant change in gradient the axis
of chaage is pronounced. This axis t: ends east acrtss the

northern portion of URI leases then turns northeast (Fig. 7
a- 3 ) .
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TABLE 7 a-l.

WATER SUPPLY WELL PHYSICAL DATA

WELL MO. CWNER, ADDRESS ELEV. WATER LEVEL (MSL) USE

L-1 JCE PXCREE 604 *I- Rigr.a 658 9 D,L
Hebbrr.>ille,
Texas 78361

L-2 MA:iUEL T. LCNGORIA 1400 Mier 738 671 3 L
Laredo,

Texas 78040

L-3 FErc:A::DO MCRENO 1408 Mier
c/o Manuel Lcngoria Laredo,

Texas 78040 735 646 L

L-4 WAY :E .T4IN 11303 Du:nas
Housten
Texas 77034 763 696 L

.5 FER:IA' J MCRE:;0 1408 Mier 699 637 L
c/o Manuel Longoria Laredo,

Texas 73040

L-6 GREZ!! HILL CEME*ARY P.O. Ecx 244 671 3 I
ASSOCIATION 2ebbronville,

c/o Ms. Cana Helen Texas 78361

L-7 TE:E.E ROGERS P.O. Box 1244 649 3 D,L
Rchstown,

Texas 78380

L-8 ALFCSO VALOEE 507 E. Santa 678 614 D,L
Clara
Hebbrenville,

Texas 78361

L-9 ALFCSO V.C EE 307 E. Santa 674 633 L
Clara

Hebbronville,

Texas 73361

L-10 VII:CZY NAT!n";;I P.O. Sex 427 680 3 598 D
Hebbrenville,
Texas
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WELL FO.
--

ACCRESS ELEV. WATER L", VEL (MSL) USECWJER

L-ll VINCEY WATE.V.AN P.O. Box 427 667 598 L
Hebbronville,
Texas

L-12 FEP24ANCO MCRE::0 1408 Mier 699 634 L
c/o M.T. I4NGCRIA Laredo,

Texas 78040

L-13 M.T. LOMGCRIA 1408 Mier 720 661 L
Laredo,

Texas 78040

L-14 ELTON SPECT 906 W. Viggie 672 0 L
Hebbrenville,
Texas

L-15 ALTREDO AL:! ARA:: 40ti E. Harald 668 599 L
Hebbronville,
Texas

L-16 M.T. LONGCRIA 1408 Mier 721 675 L
Laredo,

Texas 78040

L-17 M.T. LCNGCRIA 1408 Mier 662 Sa6 L
Laredo,

Texas 78040

L-13 M.T. LONGCRIA 1408 Mier 651 3 L
Laredo,

Texas 78040

L-19 CA::A HELLE:t 501 N. Karen 736 3 L
Hebbrenville,

Texas

L-20 CANA F' ' "! 501 N. Karen 657 1 L
Eebbrenville,

1214 028Texas

Mechanically unable to cbtain saeple D - Occestic*

4 Unable to chtain per-.issien for sarpling L - Livestock.

3 Unable to cbtain water level : - Irrigation



. .

TABLE 7 a-2.

WATER SUPPLY 'CE - FIELD CHE:tICAL DATA

WELL No. TEMPERATURE ( C) CCNDCCTIVITY (tr.hos/c:s) pH

L-1 27.50 1600 7.62
L-2 24.00 2000 7.05
L-3 27.50 2500 7.75
L-4 29.25 1500 7.6
L-5 26.00 2450 7.4
L-6 22.00 2000 7.35
L-7 27.50 3600 7.3
L-8 25.50 1300 7.6

L-9 28.25 1900 8.50

L-10 29.00 2000 7.66
L-11 26.50 2600 7.45
L-12 26.50 1600 7.5

-

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 4000 8.65
L-la 25.00 4000 7.22
L-19 26.25 1600 8.12

L-20 27.50 1200 7.60
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JORDAN LA D O R ATO RI E S, INC.

CHEMISTS AND ENGINEERS
CORPUS CHRISTI, TEXAS 78403

August 24, 1978

Uranium Resources, Inc.
Suite #735, Procenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sa=ple Water

Identification: L-1 RMIIF2Z
1406 8-10-78

pH 7.37
Specific Conductance 1630p=hos/c=G25*C.
Diluted Conductance 1820 pmhos/c=G25 * C.

milli 2rs=s/ liter

Calcium 66
- - - --- - ---

Magnesium -- 24- - - - - - - = --

Fo cas sium ----- 9.5- ---- - ---

Sodium 226- - - - - -

Carbcnate 0- --- --

Bicarbonate -- 326- -- - - - -

Sulfate - 129- - - - -

Chloride -- 263- --

Silica -- 90--- - ----

Total Dissolved Solids (180*C. ) - 1030- - - - - - -

Total Alkalinity as Calcium Carbonate 267- - - - - - - -

A==enia Nitrogen -- 0.06- - - - - - - - -

Nitrate Nitrogen - 8.0- - - - - - - ---

Fluoride - 0.88- -- ---

Molybdenum - 0.01--- -

- -

Uranium - <0.01- - - - - --

Range
Crcss Alpha nd pei/l Ion Balance 1.021 (0.96 to 1.04)
Gross Seta 9-6 pei/l TDS Check 1.041 (0.90 to 1.10)
Radium 226 nd pei/l Ec Check 1.024 (0.95 to 1.05)

nd = =cne detected

Lab. No. M16-4020

Respect # lly sub=1:ted,

I{ L$M. h G % u,:)
Carl F. Crot.Ticver

1214 030
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TE LE PHO N E $84 C371
P. O. BOX 2552

JORDAN LABORATORIES. INC.
CHEMISTS AND ENGINEERS

CORPUS CHRIST!, TEXAS 73403

Cetober 10, 1978

Uranius Resources, Inc.
Suite #735, Pro:enade Bank Tower
1600 Promenade Caster
9.ichardscu, Texas 75080

Report of Tests en Sa=ple Water

Identification: L-2 LCNCORIA
0940 9-28-78

pH 7.35
Specific Conductance 2030 u=hos/c=@25'C.
Diluted Conductance 2210 uchos/c=@25'C.

nilligrams/ liter

Calcius -
122Magnesium -
36Potassius --
13Sodium -

Carbonate
- 213

0-

31carbenata
244

Sulf ate -
146Chloride
418Silica -

82
Total Dissolved Solids (180*C) - 1210Total Alkalinity as Calcium Carbonate - 200A==onia Nitrogen <o,01Nitrate Nitrogen g,3
Fluoride - o,44Molybdenum -

<0.01Uranius -
O.C07

Cross Alpha 9 10 pel/l Ion Balance 0.990 (0.96 to 1.04)Gross 3 eta 13rd pei/l TDS Check 1.042 (0.90 to 1.10)Radius 226 lei pei/l Ec Check 0.993 (0.95 to 1.05)

Lab. No. M16-4958 g .

1 fp - - t y/ y
Respectf417 submitted, g j;. gv " V' .

y WO c: m . .n..,3Carl F. Crowcover ' ~

URANH2d
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TELE *HCNE SO4 o 3 71
s. O. 00X 2552

JORDAN LA u o f( A10 til E S , INC
C H tim ISTS AND kNGINEERd

CORPtJS C H RISTI. TEXAS 78.03

August 24, 1978
,

Uranium Resources, Inc.
Suite #735, Pro =enade Bank Tower
1600 Promenade Centur
Richardsen, Texas 75080

Report of Tests on Sample b'acer

Identificatica: L-3 LONGORIA (M o c 8 "*)
1611 3-10-78

pH 7.47--

Specific Conductance - - - 2760 umhos/cm025'C.
Diluted Conductance ---- 3170 pahosec=G25'C.

milligrams / liter

calcium -= 135---- - -== - - - - - - - - - -

Magnesius - 59- - - - - - - - - -

Focassius 15- - - - - - - - - - - - ---

Sodium ---- 325- - -- -- ---

Carbcnate 0-- - - - - - - - - - - - - - - -

dicarbonate --- 232-- - - - - - - - - - - - - -

Sulfate - 188-- --- - - - - - - -

Chloride -- 640- -- - - - - - - - - - - - - - -

Silica - git- - . - - - - - - - - _

Total Dissolved Solids (130*C.) - 1650- - - - - - - - - - - - - -

Total Alkalinity as Calcium Carbonate - 190- - - - - - - - - --

A=::.onia Nitrogen -

---- ----- -------- 0.04
Nitrate Nitrogen --- 9.3--- - - - - - - - - - = - - - -

Fluo ride --- 0.64- - - - - - - - - - ----

Molybdenum ----- 0.01-- - - - - - - - - - - - - - - - - - - - - - - - - -

Uranius -- <0.01------ - - - - - - -

R.ingo
Cross Alpha nd pci/l Ion Balance 1.014 (0.96 to 1.04)
Cross Sets 14 10 pei/l TDS Check 1.032 (0.90 to 1.10)
Radium 226 nd pci/l Ec Check 1.016 (___ 0.95 to 1.05)

nd = none detected

Lab. No. M16-4021

Resnect#ully submitted,
0.M&,&

Carl F. Crowncver

1214 032
-
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JORDAN L Atu);< A I ORitC S, IN(

CHtMISTS AND L NGINLLR 3
CORPUS CHRIS11 TLxAS 78av a

August 24, 1978

i

Uranium Resources, Inc.
Suite #735, Pro =enade Bank Tower
1600 Promenade Center
Richardson, Texas 75C80

Report of Tests on Sample Water

Identifica tion: L-4 LON~C.n.i blayne Nann
1740 8-10-78

pn 7.19- --

Sp.cific conductance - 1570 pmhos/c=S25*C.--

Diluted Conductance ----- 1780 pmhos/c=925'C.

- illi st rams /li t erg

caleium --------- 91- -- -- - - - - - - - - - - - -

Magnesium ---- 22- --

- - - - - - - - - -

Po tas sium ---------- 15- - - - - = - - - - - - -

Sodium ---- 203- ~ ~ - - r------- - - -

Carbonate - 0
-- - - - - - - - - - - -

31 carbonate -- ---- - == - -- 389
Sulfate - ----

83- - - - - - - - - - = - - - - - - -

Chloride -- 257-- - -- - - - - - - - - - - -

Silica - - - - - - - - - - - - - - - - - - - 104=- - -

Total Dissolved Solids (180*C.) 1020- ------- -----

Total Alkalinity as Calcius Carbonate - 319- - - - - - -- --

.t::=cnia Nitrogen - 0.02- - - - = - - - ----- -

Nitrate Nitrogen --- 3.7- - - - - - - - - - - - - - - - - - - - -

Fluo rid e -------- - 0.39- - - ----------------- -

Molybdenum - -- -- - =-- - -- - ---------------- <0.01
Uranium - - - - - - - - - - - <0.01- - - - - - - - - - - - - - - -

Rante
Cross Alpha 3t3 pei/l Ion Balance 1. 01!. (0.'b ca 1.04)>

Cross Beta 16e7 pei/l TDS Check 1.047 (0.90 to 1.10)
Radiu.m 226 nd pci/l Ec check 1.026 ,, (0.95 to L.05)

nd = non. detected

Lab. No. M16-4022

Respectf ully : ubu t . ,

f }L(O 'A"'%
Carl F. Crowncv.r
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AOPDAN LAt30stA I ORIE S. int

C H tiMIS i d ANO t. NG IN L L H u

CORPUS CHHisFl. TEXAS 7d a 0 's

August 24, 1976

.

,

Uranium Rascurces, Inc.
Suite #735, Promenade Bank Tower
1600 Prontensde Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identificatica: L-5 LCNCORIA (M a c e"o)
0835 8-11-78

pH 7.36--

Specific conductance - -- 2470 '.Jtos/cmG25 *C.,

Diluted Conductance ---- 2980 unhos/c=G25*C.

::illia rsms/li ter
Calcium - -- - - - - - - - - - - - - - - - - - - - - - 203Magnesium - -

- - - - - - - - - - - - ~ ~ - - - 46Po tassium ---- - - - - - - - - - - - - - - - - - 12SodiuL --
- - - - - - - - - - - - - - - -

Carbonate - - 236
- -

--,- 0----==-

Bicarbcnate -- --
- - - 237= - - - - - - - - - -

Sulfate --- --- -- - - - - - - - - - - - - - 154Chloride --- --
- - - - - 604Silica - - --- -

- - - - - - - - - - - - - - - 106To tal Dissolved Solids (18 0 * 0. ) ---- ---------------- 1530Total Alkalinity as Calcium Orbonate -
- - - - - - - - - - - - - - - - 194A m nia Nitrogen - - - - - - - - - - - - - - - - - - - - - - - - <0.01Nitrate Nitrogen -- -

--------- =
Fluoride --- 3.6--

- - - - - - - - - - - - - - - - - - - - - - -
Molybdenum 0.38- -- - - - - - - - - -

Uranium -- <0.01- - - - - - - - - - - - - - - -

-

<0.01- - - - - - - - - - - -

1Gng eCrcss Alpha 4!13 pei/l Ion 3alance 1.015 (0.96 to 1.04)Gross Beta 929 pei/l TDS Check 1.032 (0.90 to 1.10)Radium 226 1:1 pci/l Ec Check 1.013 (0.95 to i.05)

Lab. No.1116-4023

Reseectfully submittee,

4 % $&D WL
Carl F. Crowncver

1214 034
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.TEL. 512-034-0371 P.O.B0X 2552 70403

JORDAN LABOPATCRIES INC.

GROUT 40 UATER ANAL (SIS RE?CRT-IN SI TU MINING-URAtlIUM

COnPANY: UPANIUn RESOURCES INC.
IJELL NUMBER: GHC M*4
PRODUCTION AREA: LONGORIA
DATE COLLECT 2D: 09-23-7S

.

MAJOR 1 SECONDARY CONSTITUCNTS

ITEH STCRET nG/L EPh CONDUCTANCE '? EPM

CALCIUM (CA) 00915 65. 3.24 148.43 16.G0MAGNESIUM (MO; 00925 22. 1.81 C4 35 9.38SODIUM (NA) 00929 313. 13.83 476.29 71,70
POTASSIUM (K) 00937 16. .41 29.52 2.13

TOTAL CATION 1?.29

CARBONATE (CO3) 00445 0. 0.00 0.00 0.00
BICARBONATE (HCO3)o0440 285. 4 67 203.et 23.?5SUL7 ATE (304) 00945 169. 3 52 260.13 15.05CHLORIDE (CL) 00940 401. 11.31 853.43 58.00NITRATE (NO3-N) 71851 .06
FLUORIDE (F) 00951 .23 T0 fat 2230.30SIL*CA(SIO2) 00955 90.

TOTAL ANION 19 30
TOTAL ION 1366. .acCURAea CHECK

R?NGETDS(130 C) 70300 1270. ION 999 (.?6 TO 1.04)TOT ION-0.5 HCO3= 1224. TDS 1.033 (.90 TO 1 10)EC(25 C) 00055 2030. f1MH00 EC .996 (.95 TO 1.05)EC(DIL)= 102.3 X 22.2= 2271. UMHOS
ALK. AS CACO 3 00410 234.
PH 7.39

MINCR AND TRACE CONSTITUENT 3

ITEM MG/L ITEM n G ,' L ITEn MG/L

ARSENIC (AS) 0.025 MANGANESE (Mrs) 0.01 VANADIUM (V) 0.01BARIUM (BA) 0.02 MERCURY (HG) 0 0009 TINC(2N) 0.080CADMIUM (CD) 0.000S MOLY.(MO) 0.03 DORCN(B) 2.1CHROM.(CR) 0.004 NICKEL (NI) <0.01 AnMONIA-N 0.C'COPPER (CU) 0.013 SELEMIUM(SE) 0.001
IRON (FE) 0.37 SILVER (AG) <0 01
LEAD (PB) <0.001 URANIUM (U) 0.004

RADIUM 226 0 +/- 1 PCI/L
3ROSS ALPHA 13 +/-13 FCI/L
GROSS BETA 15 +/- S PCI/L

ANALYST * NIXON * ALLEN CHECKED 3f: **/b4"O.

---------------------- ------------- ----------------

LAB.NO. M16-3957

1214 035
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TELE PHONE 684 0373
P O. Uun JuJ

JOHt) AN LAUGHA t CHIL:: . int
CHEMISTS AND E N GIN L L H:

CORPUS CitRibT1 ThxAd 7e a u a

Augus t 24, 1978
,

' .

Uranium Rescurces Inc..

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

Report of Tests en Sample Water

Identifica tion: L-7 RCGERS
1200 S-11-78

pH 7.23- - - ~ ~ - -

Specific conductance - - 3670 pmhos/cmG25'C.
Diluted Conductance 4600 pmbos/cm@25'C.

. milligrams / liter

Calcium -- - - - -

192- - - -
- -

Magnesiu: - - - - - -- - - - 102- - - - - - - - - -

Pocassium - - - - - - - - - - - - - - - - - 29Sodits -- - ---

436- = - - - -

Carbenace - -
- - - - - - - - - - - - - - - - 0Bicarbenate - -

273- - - ~ ~ =~- - - - - - - - -
Sulfate - ---- -- - - - - - - - - - - -- 459Chloride -- --

- - - - - - - - - - 326
Silica - -

----- -- --- --- 83
Total Dissolved Solids (180*C. ) - 2340- - - - - - - --

Total Alkalinity as Calcium Carbcnate 224- - - - - - - - - - - - -
A==.cnia Nitrogen --
Nitrate Nitrogen ---

--- <0.01-- - - - - - - - -

---- - - - - - - - - - - - - - - 4.3Fluoride -- --

0.57- - - - - - - - - - - - - -

Mo ly bd enum ----- - - - -------------------- <0.01Uranium ---- -- ---- <0.01- - - - - - - -

R.inge
Cross Alpha 2:13 pei/l Ion Salance 1.000 (0.96 to 1.04)Cross Beta 26:15 pei/l TDS Check 1.032 (0.90 to ..IO)Radium 226 nd pei/l Ec Check 1.013 (0.95 to 1.05)
nd = none detected

Lab. No. M16-4024

Respectfully submittec,

&bWML
Carl F. Crcuncver

1214 036
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TELPHCrdE 884 o371
p- o boa 25bJ

JORDAN LA B Oll A TO Ri tE S, INC

CHEMISTS AND ENGINEERS
CORPUS C H RI STI, TEXAS 784 v3

August 24 ''

,

Uranium Resources, Inc.*

Suite #735, Proc (2ade Bank Tower
1600 Precenade Cer's
Richardson, Texas 7508u

Eeport of Tests on Sa=ple Unter

Identification: L-8 VALDEZ
1404 8-11-78

pH 7.37
Specific Cenductance - 1280 umhos/c=G25'C.
Diluted Conductance - - 1390 u=hos/c=@25*C.

milliarc=s/ liter

Calcium - - - -
81- - - - - - - - - -

Magnesius - --

18-- --

Potassium - - - - - - - - - - - - - - 6.0---

Sodium --
153- - - - - - - - - - - -

Carbcnate --- -

0- - - - - - - - - - -

Bicarbonate -- --- --
333- - - - - - - - - - -

Sulfate - -

49- - - - - - - - - - -

Chloride -- - --

199- - - - - - -

Silica - - - - - - --- - - - - - - - 87-

Total Dissolved Solids (IS0*C.) --- 969
- - - - - - - -

Total Alkalinity as Calcium Carbonate
273- - - - - - - - - -

> ~ nia Nitrogen -- -- -= - - = - - - - <o,01
Nitrate Nitrogen -- - ---- =------- 0.69Fluoride ~~ ~ -- == = - == 0.66Molybdenum - - - - - - - --- <o,ot
Urantas -- ~~ -- ---- <0.01

Range
Cross Alpha i 6 pc1/1 Ion Salance 1.n20 (0.96 to 1.04)
Cross Seta 54 pei/l TDS Check 1.cas (0.90 to 1.10)
Radium 226 nd pei/1 Ec Check 1.026 (0.95 to 1.05)

nd = ncne detected

Lab. No. M16-4025

Res ccf liv submitted,
' Gw-m

Carl F. Crowncvar

1214 037
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JORDAN LA t.lOl( Al O RI E S. INC
CHEM 1SlS AND E N G I N t. h H b

CORPUS C H RIS Ti. TEXAS 78403

August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080 .

Report of Tests on Sa=ple Water

Identification. '-9 VAI.DEZ
1415 8-11-78

p H --- - 8.10-

Spe:1fic Conductance 1350 pmhos/cmG25'C.
Diluted Conductance - - 2090 pahos/cm025*C.

ruil1Igress/ liter

Calcium ----- - - - ==--- - 2.9
Magnesium -- 0.30- - - - - - - -----

Potassium -- 4.7----- -

Sodium --- 416-- - - - - - - - - - - - -
.

Carbcnate 0- - - - - - - - - - =-

31carbcnate - 429- - --- ----

Sulfate -- 152- - - --= - ---

Chloride ---- 291- = - - - - - - -

Silica - 65--- --- - - - - - - - -

Total Dissolved Solid (18 0 *C. ) --- 1220--- ---

Total Alkalinity as Calcium Carbcnate -- --
- 352

A==enia Nitrogen -- 0.02- - - - - - - - - - ----

Nitrate Nitrog<",--- 0.09- --- = - - - - - -

Fluoride - 1.23-- - - - - - - - - -

Molybdenum 0.03- --- - - - - - - - - - - - - - - - - -

Uranium <0.01- -------- - - - - - - - -

P.ange
Cross Alpha Itll pci/l Ion Balance 0.998 (0.96 to 1.04)
Cross 3 eta ed pei/l TDS Check 1.063 (0.90 to L.10)
Radium 226 nd pei/l Ec Check 1.012 (0.95 to 1.05)
nd = none detected

1.ab. No.M16-4026

Respectfully subn:itted,

Giftv$v
Carl F. Crc incvor

1214 038
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JURDAN L AU OHA10RIE S, INC

CHEMISTS AND t:N GIN L E: H S
CORPUS CHRISTI. TEXAS 78a03

August 24, 1978

Uranium Resources Inc.
Suite 0725, Procenade Bank Tower
1600 Procenade Center
Richardson, Texas 75080

Report of Tests on Sa:ple Water

Identification: L-10 WA!RRMAN
1310 e-11-78

pH 7.24--- --

Specific Conductance - - 2060 pmhos/cm@25'C.
Diluted Conductance --- 2350 pahos/c=G25'C.

m111i2rnms/ liter

Calcium ------- 101- -- - -- == ---

Magnesium -- 37- - ---- ----

Potassium --- 9.6- -

-- -----

Sodium ----- 250-- - - -- --

Carbonate 0- - - - - - - - -

Bicarbenate -- 229- - - - --- ------ --

Sulfate - - - - - - - - - - - 108- - - - - - -

Chloride -- 460- - - - - - - - -

Silica -

96=-----

Total Dissolved Solids (180*C.) - - ------ 1230
Total Alkalinity as Calcium Carbcnate ISS- - - -- = - - -

A==onia Nitrogen ---- <0.01- - - - - - - - - - - = =- -

Nitrate Nitrogen --- 4.9- - - = - - = =

Fluoride ---- 0.86- ------

Molybdenum <0.01- - - - - - - - = = - - - ==---

Ursnium <0.01----- - = - - -

?.ange
Cross .upha 5 10 pei/l Ion Balance 1.012 (0.96 to 1.04)
Gross Beta 1228 pci/l TDS Check 1.041 (0.90 to 1.10)
Radium 226 ad pei/l Ec Check 1.036 (0.95 to 1.05)

ad = none detected
* I,ab. No. M16-4027

.

Respectfully submitted,

DNA
Carl F. Crowncver

1214 039
.

-
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JORDAN LA M O H ATO RI E S. INC

CHEMISTS AND ENGINL6W
CORPUS C H HI STI, TEXAS 7daO3

August 24, 1978

Uranium Rascurces, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Pichardsen, Texas 75080

Report of Tests on Sacple Water

Identification: L-1.1 PENA
1338 S-11-78

pH 7.25-- -

Specific Cenductance - - 2690 %. -/c=G25'C.
Diluted Conductance 3060 pmhos/c=G25*C.

niillia rams /li ter

Calcium ---- - 130- - - - -- ---------

Magnesiu:t -- 30- - - - - ----

Po tassiu::: 11- - - - - - - - ---- - - - - - - - -

Sodium -- 379- - - - - - - - - - - - - - - - ---

Carbenate --- 1-- - - - - - - - - -

Bicarbonate --- - ===-- -- 290
Sulfste - 186- - - - - - - - - - - - - - - -

Chloride 596--- - - - - - - -

Silica 94-- -- -----

Total Dissolved Solids (180 *C. ) - 1650- - - - - - - -

Total Alkalinity as Calcium Carbonate 233- - - - - - - -----

2-,nia Nitrogen -- <0.01- - - - - - - - - - -

Nitrate Nitrogen --- 5.7- -- - ------==---

Fluo rid e --------- 0.76- - - - - - - - - - - - - - - -

N 1y b d enum ---------- - -

----- 0.01
Uranium --- - - = = - - <c 01

Range
Cross Alpha nd pei/l Ion Balance 1.012 (0.96 to 1.04)
Cross Beta 79 pei/1 TDS Check 1.046 (0.90 to 1.10)
Radium 226 nd pci/l Ec Check 1.004 (0.95 to 1.05)

nd = none detected

Lab. No. M16-4023

R aectfully submitted,

(Nf/WA2~o

Carl F. Crevnc'rer

1214 04

v=
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JOROAN LA t3 O H A I U RI E S, INC. <

CHEMISTS A FC O E N G IN Lii H b
CCRPUS CHRISTI, TEXAS 78aO3

August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75C80

Report of Tests on Sa=ple flater

Identification: L-12 LONGCRIA IMa##"*)
1625 8-11-78

pH 7.33
Specific conductance - 1740 y=hos/c=@25'C.-

Diluted Conductance -- 2020 pahos/cm@25'C.

millierams/ liter

Calcius - 90- -- --

Magnesiu= --- -- - -= 28
Potassium 9.2--- --

Sodium -- 236- - - -

Carbenace 0- ----- - - - - - - - -

Bicarbonate -

--- - - - - - - - - - - 332
Sulfate - 117- - - - - - - - - - - - - - -

Chloride -- - - -- - 324
5111ca - 110- -- ~ ~ ~ - - - - - -

TotalJissolved Solids (180*C.) - 1140- ---

Total Alkalinity as Calcium Carbonate - - - - - 272
A==onia Nitrogen -- 0.02-

- --

Nitrate Nitrogen - 10- - - - - - -

Fluo ride 0.55- - - - - - -- = - - - - - - - - -

Molybdenum -= <0.01-- - -

- --------

Uranium -- <0.01- - - -

Range
Cross Alpha 5:10 pei/l Ion Salance 1.016 (0.96 to 1.04)
Cross Beta 5:7 pei/l TDS Check 1.045 (0.90 to 1.10)
Radium 226 nd pei/l Ec Check 1.025 (0.95 to 1.05)

nd = none detected

Lab. No, M16-4029

Re* ece#ully submitted,

MW
Carl F. Crownover

1214 041
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JORDAN LA U O F< A10RIE S. INC

CHEMIST S AND ENGINhhHd
CORPUS CHRISTI. TEXAS 78303

August 24, 1978

Uranium Resources, Inc.
Suite #735, Procenade Bank Tower
1600 Proc:enade Center
Richardson, Texas 75080 .

Report of Tests on Sa=ple Water

Identification: L-13 LONGCRL4
1625 8-11-78

pH 7.28
Specific Conductance 2990 pmhos/c=@25'C.
Diluted Conductance 3600 pmhos/c=G25'C.

milli: trams / liter

150Calcium - - - - - - . = - -

56Magnesium - - - - - - - - - - ---

Po tassium 15- - - - - - - - --

398Sodius- -- - -- -

Carbonate - - 0- - - - - - -

284Bicarbonate -- - - - - - - - - - - - -

244Sulfate - - - - - - - - - -

Chloride 698------

94Silica - - - - - - -

Total Dissolved Solids (130*C.) - 1880- - - - - - --

233Total Alkalinity as Calcium Carbonate - -- --

0.02A==enia Nitrogen - - --

Nitrate Nitrogen -- 5.0-- - - - - - - - - -

Fluoride -- 0.59- --- --

Molybdenum - 0.01-- == ==~--------

Uranium - - - -

- <0.01

Range
Gross Alpha 5 15 pei/l Ion Balance 1.013 (0.96 to 1.04)
Gross Eeta 12:11 pel/l TDS Check 1.043 (0.90 to 1.10)
Radium 226 nd pei/l Ec Check 1.014 (0.95 to 1.05)

nd = cone detected

Lab. No M16 !.030

Resa etfully sub=itted,

NC
Carl F. Crouncver

. . _. \\
_ . ._
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JORDAN LA b O R ATO RI E S. INC.

CHEMISTS AND E N GIN E E F45
CORPUS CHRISTI. TEX A S 78103

August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Idencification: L-14 SPECHT
0915 8-14-73

pH 7.46-

Specific Cocductance - 919 gr.hos/c=@25*C.
Diluted Conductance 966 umhos/c=G25*C.

r.iilli gra=s /1i ter

Calcium - 44-- - - - - -

Magnesium --- 13- - - - - - - - - - - - - - - - -

Potassium 5.0--- - = - - - -

Sodium 127- - ---

Carbcnate - 0-- -.:

Bicarbonate -- 318- - - - - - - - - -

Sulfate - 39- - - - - - - - - - - - - -

Chloride -- 105- - - - - - - - -

Silica 61-- - -----

To tal Dissolved Solids (180*C.) - 610- - - - - - - -

Total Alkalinity as Calcium Carbcnate - 261- - - - - - - - -

A=monia Nitrogen 0.02- - - - - - - - - - - - - -

Nitrate Nitrogen -- 10- - - - - - - - - - - - . . - - -

Fluoride -- 0.85-- ----==

Molybdenum <0.01- - = = - - = ----

Uranium -- - - - - - - - <0.01

R.ange
Gross alpha 25 _ pel/l Ion Balance 0.993 (0.96 to 1.04)
Gross Sees 6e4 pel/l TDS Check 1.045 (0.90 to 1.10)
Radia 226 _nd pel/l Ec Check 1.011 (0.95 to 1.05)

nd = none detected

Lab. No. M1 -40316

Resa etf 117 su' 4 tred,

'Y b4W#C
Carl F.Nrowncver

. . _ . . __ - . . . _ . . _ . - . . .__ . _ _ _ _ . . . . . _ _ . _ .
_ _
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JORDAN LA D O R ATO RIE S. ! N C.

CHEMtSTS AND E N G IN t. t: H::.
CORPUS CHRISTl. TEXAS 78ao3

August 24, 1978

Uranium Resources, Inc.
Suite #735, Pro =enade Bank Tower
1600 Promenade Center
Richardson, Texas 75030

.

Report of Tests on Sa=ple Water

Identification: L-15 .U.MARA2
1006 8-14-78

7.39pH -

Specific Conductance 2990 u=hos/cm325*C.
Diluted Conductance 3510 pmhos/c=G25'C.

milligra=s/ liter

Calcium 135-- ~~-- - - - - - - - - - - -

Magnesiu:: 44- - = = ~ ~ - - -

Potassiu= 13- - - - - - - -

Sodium - 423-- - - - - - -

Carbcnats 0-- - -- -

31 carbonate --- ---- ---- 318
Sulfate - 232--- - - - - - - - - - - - - -

Chloride - -- - - - - - - - 670
Silica -

- - - - - - - - - - - - - 9'
Total Dissolved Solids (IS0*C.) - 1920- - - - - - - - --

Total Alkalinity as Calcium Ca.;bonate -- - - - - - - - - - - - - - 261
A==onia Nitrogen 0.02- ~ ~ - - - -

Nitrate Nitrogen 6.0- - - - - - - - - - - - - - - - -

Fluoride -- 0.64- - --------
- --

Molybdenum <0.01-- --- --------------

Uranium - - ------ -- = = <0.01

Range
Cross Alpha 5 15 pei/l Ion Salance 1.C05 (0.96 to 1.04)
Gross Beta 10:11 pei/l TDS Check 1.025 (0.90 to 1.10)
Radium 226 nd pci/l Ec Check 1.014 (0.95 to 1.05)

nd = cene detected

Lab. No, M16-4032

Resoectfully submitted,

W M vG %
Carl F. Crownover

1214'044
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JORDAN LAIJ O R A T O RI E S. INC.

C H ti MISTS AND E: NG IN E E R s
CORPUS CHRISTI. TEXAS 78303

August 24, 1978

Uranium Ecsources, Inc.
Suite #735, Ptomenade Bank Tower
1600 Procaenade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Idencificacica: L-16 I,0NCORIA
1115 8-14-78

8.09pH - - -

Specific Conductance 2220 uchos/c=G25'C.
Diluted Conductance 2420 pahos/cm025*C.

railligrams/ liter

12Calcium - - --- -- ----

4.4Magnesium - - - - - - - - - -

8.2Potassium -- - = - - - - - - - - - - -

440Scdium -- --- -

0Carbcnate - - - - - - - - - - - - -

323Bicarbonate - -- - - - - - -

Sulfate - 83- - - - - - - - - - - - - - -

Chloride -- 473- - - - - - - - - - -

Silica - 17-- --- ---- = - - - - -

Total Dissolved Solids (130*C.) - 1270- - - - - ----

Total Alkalinity as Calcium Carbonate 269--- -

A==cnia Nitrogen - <0.01- - - - - - - - - - -

Nitrate Nitrogen - 0.02- - - - - - - - - - -

Fluoride 0.82-- ---=--

Molybdenum - -- - - - - - - - = - --- 0.03
Uranium <0.01- --- - -

Range
Cross Alpha 4!12 pei/1 Ion Balancu 0.993 (0.96 to 1.04)
Cross Beta 33 pei/1 TDS Check 1.057 , (0.90 to 1.10)
Radium 226 121 pci/1 Ec Check 1.019 (0.95 to 1.05)

'.ab . No . M16-4033

Reseectfully submitted,

s

Carl F. Crownover

1214 045
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JOHDAN LA U O R A10 RI E S , INC.

CHtiMISTS AND ENGIN E G R::i
CORPUS CHRISTI, TEXAS 78..03

August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tcwer
1600 Promenade Center
Richardsca, Texas 75C80

Report of Tests on Sacple 'Ja".ar

Identification: L-17 LCNCCRIA
1545 8-14-78

'H 7.75- ---

Specific Cenductance 4180 pahos/c=G25*C.
Diluted Conductance --- 4990 pmhos/cm025*C.

milliarc=s/ liter

Calcium - 111- - - - - - - - - - - -

Magnesium 64- - - - - - - - - - - ----

Potassium 21- -- ---

Sodiua -- 673-- -- ----- - - -

Carbcnate 0-- --- ---

Bicarbonate 365-- -- ---

Sulfate - 282- --

--- -

Chloride ---- 1024- ---- --

Silita - 89-- --------

Total Dissolved Solids (180*C.) - 2560---- --

Total Al'alinity as Calcium Carbonate 299--

A==enis Nitrogen - -

----- - - - - - - - <0.01
Nitrate Nitrogen --- 4.7-- ----

Fluoride - 1.02- -------

Molybdenum ---- - = = - - - - - - -- O.01
Uranium - <0.01- - - - - -

Range
Cecss Alpha 8219 pel/l Ion Palance 0.997 (0.96 to 1.04)
Cross Seta 22!l4 pei/l TDS Check 1.044 (0.90 to 1.10)
Radium 225 nd pc1/1 Ec Check 1.020 (0.95 cc 1.05)

nd = none detected

Lab. No. M16-4034

Respectfully subdtted,

W/W L
CarlFDCrownover

1214 046



. ,

TF ' ' '~.'s'. - v'.,, .

.e- t
u _m , , ,, , v.2-

u .. i..,

JCR3AN L A cr'P,4 T Cit i.5 !NC.
CH'ih! 5 /0 & IItsG I N Ei ,;S
C01:vL CliR [$ rI , T:Itas
OC1t,v':c : ' , to'1.

: \ p A n r s.tn p ?-_., .ec. , . . r. . .w .

_ . ... .. .

., e * - . . tm.x;v ,.. . . t-
.
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. ;a ARD30.1. ic(As 75ceo*

x2 Pot r UF %STS CN SAnPLES WATER

IDEH IFICATION MAR.ss: L-10 LONGORIA
0700 10-11-73

PH ----------------- 7.41
$PECIFIC CCNDUCTANCE --------- 4300 UNHOS/C,iO25 DEG.C.
DILUTCD C0tJDUCT ANCE ---------- 3030 UhM03/C.'iG25 DEG .C .

HG/L

catcIgn _______________.__________ ________________ 13;
M AG NE 5 IU.-i ---------------------------------------- CC
pc7A33 Un _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ 2;
ECD:Un - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 596
CARDCHATE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0
3ICARBONATC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 273
setra7c ._ _. __ ______ .___..--------------------- 316
c :L o n ; ; c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- ---- - 10 6 0
c;t:c; _ ____.__ _ ___ .____.._____________________ g3
TOTAL D:2.:CL'.ES SCLIDC (100 DEG.C. ) 2530- - - - - - - - - - - - - - -

TOTAL AL."ALIMITY AS CALCIUti CARDONATE 225------------

AM .ON:A NT rs 0 0 E.*J - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.02
NITTeATC N!TRCCEN - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5.0
;tyggIn c . 0 --_.. _____________ ________________________

:10t y3 3;,.;gf. ____ .._.___._ _..__._ ________ _ __ _____ ,) . e 3
up As:y; _..__ ._ ._ .___...___.___ _ ___.____..__ ______ 0.o ,

RANGE
GT0SS AL.cHA 12 :- / - 21 TCI/L .V ; A L A , .' C E 1.001 (0.46 TO . 0 2 '-
.: p g 3 9 s - - - .:. , _ 1 .7,c .c.,,.,- e r.3. ,y m , . . L ,s.v... . y, 3 ti.,.~.., ig 1 . ,. g ,<

. , . . ,- s -. . is . .

: A D .* t . . e,- c r .',n. . .' .-.;.__'s i. . .,3 . 4 s ,, . :.- --tg
' * * ,.,,sr,-.,- _ . . . . . - . . , , , .

.

LA3. NC. nio-5242

: e _: r. e r s .e.. , .,,.,).,ea.-*.- ..u e _s s '_ a,. s a . . .

/Si#4f'<bj
C_ . w. .n a . .

1214 047
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JORDAN L A E'OR A TOR I ES INC.
CHEMISTS & ENGINEEFS
CORPUG r'HRISTT. T E i :'. s
GC T 0 0 21: 1/. 1770

. .,, r ,s.1 .. . L. e. .Jn .: u. .- . t L..y
.. .

t m.. ,),) < . .;. m, _ j ,* 1 . ;. .3e i t.o.
-c . . . . .

.'. r h' 4 3 -} ti e . > - ( r. - -e-~ * r-
. ey o aJ D

. . . . ,J e, . - 13, r. .:. s ,e. .- i,s t o A n .c. , ,. .-_2 U n. .r e. n,
-.- i . o ..

IDENTITICATION: L-19 LCNGCRIA
.a .e .c_.._-m,
4 % *t J AA e J

PH 7.96------------------

SPECI. IC CONDUCTANCE -------- 1-'20 UhHOS/CriG23 DEG . C .
DILUTED CONDUCTAr4CE --------- 1960 UnH03< cme 25 DEG .C .

MG/L

CALCIUn ------------------------------------------ 20
n A GtES I U.* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3./
FOTAISIUn ---------------------------------------- 10
50DIUn ------------------------------------------- 333
C A R O C N A Z - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - 0
BICARDONATE -------------------------------------- 303
gete; i- . _ _ _ _ _ _ _ _ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ . . _ _ i37
CML'M; ' OC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 232
grt ; _ ____ ___._.____________________________ 1p

r0TAL D IS SOL'.'E3 50L I DC (1G0 DEC.'.) o?7---------------

TOTAL :.LS AL I N I T ! AS CALCIUh CAR 90NATE ------------- 250
AhnCNIA NITR00E:. :0.01------------- --------------------

.4 ! T.W. T i NITRC.,: 1.3---------------------------------

FLUCRI?E 0.31- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

n0L ;33. ;.Ut; ----. --------------------------------- 0.03
UnArJ:U .* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.094

s*. 61.i b .
..

GR050 .4LPHA tS F/ - 14 PCI/L ION 1GL n C E 1.010 ( 0, % TO 1.04)
. e. .s .- e c _- . .z . _3 .f_ e-e p ,a' .". i" T C 3' n' H F. N. . *..'."'s- t. 'J . :. "

~

st ~ ~ '6 i.- .' . 1 ') >. a.~ - .

. , r. r t.r , . o. . , , _ 1
, * . .- v , L: i.'. i.' .9 E _''s'e. . . ') l '.',' t' ',' . "s " '1 i . A ':." )m . .. _ - . . . i..

LAS. NO. n15 ''243

peer.er,,.eytty cir m.. . r_ ,._. . m .

.

ca r. 7. . . ,. .3. L, pe,,. m.s.s. --o
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b. Major Regional Wells

Water supply wells for the cc:::= unities of Hebbrenville

and Bruni are the only =ajor regional wells within 10 miles

of the proposed permit area. Table 7 b-1. suc=ari:es avail-

able infermation pertinent to the=,
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TFitLE 7 tv-l MtINICtrAL WATER SUrrLY WI.LS

F Prging g yw; rpnt(ICTif 98
hTLL 9 IDCATION OWNEP Af41PE55 DATE_DPILIS.D DErTil Aq, lrf R CAP,ltsG PAtl* IGrlt) Pft1APF S

e

WH-1 601 N. Cedar St. J1M IIrwyl Primiry water ,Q
Itabb ronvi lla, Tex. Water Crint rol E Sama as 1969 11n0* Ca t alw.u t a Steel 3n9 gigply for il \ rem

Improvement Dist. Wall Oncatiran ville
No. 2 W

-

Il- 2 Drapar Streat Sama as alv3ve Sama, as abova 1916 11P0' Catahoula Steel F.pn Standby well ins g
Hebbronville, Tex. 8i-1 Frewhiced Int e r

mittantly

15 - 3 Welholma Street Same ag ateve Sama as atwive 1942 900* Catahoula Stael 2'30 standby wall for H
I

B-1 Drunt, Texas Prunt Water Works * 3R5' Cat alv>ula Steal 65 relmary wat ar 9upply
twilliam Clayton for Prunt, Temas+

Ceneral Del.
Briant Tx.79144

p-2 Pruni. Terag Same= as above Masan as abnvc 365' ratahoula Steel * Stan.my well f or*

n-1

* Data not available *

w

a

.



.

CHAPTER 8.

PERMIT ARIA WATER QUALITY

a. Water Quality

Water quality within the permit area is not signi-

ficantly different frem 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-ECO as a minor facies. Total dissolved solid con-3

centration isepleths trend northwest - southeast and de-

creasa in value to the northeast. At the exidation/reducticn
interface there is an ancmalous high, which parallels the

overall trend (Fig. 8-1) The spatial relationship and

distribution with res ,ect to the geochemical roll front could

be possibly explained by an alteration of fermation geochem-

i'etry after initial roll front e= placement, i.e. the roll

front is undergoing re-oxidation.

The quality of water is relative to its use, or pot-

ential use. Within the permit area vicinity greundwater is

used for dcmestic, livesteck and irrigatica purposes. In
situ mining and boiler feed water represent two forseeable

potential uses. Water quality within the permit area is

only of acceptable quality for livestock and in situ leach.
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Water quality within the per=it area exceeds drinking

water standards for total dicsolved solids, sodium, and chlor-

ide (See T.D.W.R. 0296, Appendix 8-1). The degree of excess

varied frem 50 to 200s. In addition, 52% of all wells sampled

frem the production :ene had Ra 226 values in excess of exist-

ing drinking water standards (5 pC1/1) . Ra 226 concentrations

varied frem 2 pCi/l to 252 pCi/l and averaged 50 pC1/1 with a

standard deviatien of 76 pCi/1.

Irrigation water quality is determined by the sodium

absorption ratio (S. A.R.) and total salt concentration. S.A.R's

for permit area groundwater sa=ples ranged frem 16.2 to 22.6

for the production :ane and averaged 18.8. Conductivity, as

a measure of salinity, averaged 3232 in the production :ene.

The nan-production sene had a 16.6 S.A.R. average and a 2860

mieremho conductivity average. Based on criteria established

by the United States Salinity Laboratory Staff, the ground-

wa~er in bcth :enes have a very high sedium (alkali) hazard and

wru?d be censidered unacceptable for irrigation waters. .

Livesteck watering is the cnly existing groundwater use

for which producticn ene and non-production :ene waters are

suited.

Forseeable non-mining industrial use of grcundwater frcm

the permit area wculd be as boiler feed water in the petro-

chemical industry. Waters frem the producticn :ene exceed ac-

ceptable levels of bicarbonate (0-50 mg/1) for all boiler pres-

sures and TCS for any boiler operating above 250 p.s.i. To use

native permit area waters for boiler feed would require exten-

sive pretreat=ent.
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Ir1 situ leach water quality requirements are not
exceeded by existing conditions. However, water quality

does affect menitoring. Predetermined excursion levels con-

trol operational activity. Therefore, if those nu=bers are
.

not chosen with censideration for groundwater variability,

levels could be established that would be unrealistically

restrictive.

Present regulatory practice for establishing upper

limits is to deter =ine the highest analytical level for a

subject parameter and add to it an increment to account for

laboratory error. Cene.,1tually this means that water quality

is static and the highest observed value is the highest value

that will ever be encountered. Since well locatien and spac-

ing is centrolled by operational and/or regulatory require-

ments and groundwater is infinitely variable the inverse of the

abcve is true, i.e. the highest cbserved value is never the

highest value to be enecuntered.

However, statistical evaluatien of groundwater can aid

in the prediction of groundwater quality. If the sampling

net is evenly distributed, then the analytical results of the

subject population, which in this case is the grcundwater

quality spectrum could be used to predict grcundwater varia-
bility. The mean should be the " type" for the ec==ut.ity and
the mean plus the third standard deviation should detail the

upper limit under which 99.49% of the population should exist,

and the skewness of this mean shculd indicate the degree of bias
within the sa=pling net.

CRI has used this technique to evaluate Mine Area and

Production Area Wells, (Tables 8 a-1 & 2 respectively). Since

the geographical confine =en'. of these wells wculd bias the

data, a third evaluation was made using all welic cc=picted in

the producticn =cne, (Table S-3) . The production =ene statis-

tical evaluatien yielded hypcthetical type and maximum concen-

tratiens which display chemically balanced concentraticn

1?14 054
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(Fig. 8 a-6 and 7) . Furth "more, when the hy-

pothetical wells vert checke:d against conductance and TDS

formulas derived independently by linear regression of well

data; type and maxist:s wells achieved 99% accuracy. The

formulas are:

TDS = 0.57 (Ec) - 21.9 (1

TDS *: 0.48 (Ec(dil)] + 86.3 (2 and

0.84 [Ec(dild + 204.5 (3Ec =

and have a degree of fitness of 0.994.

Based on the above,URI propcses that the hypotheta al

maximum Well be censidered the well frem which upper limits are

set.

-
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Texas Department of Water Resourcas-Geological Services
'

, .

Permit No.

GDOJD WATER ANALYSIS REPORT IN SITU MINING URANIUM Weil No. Sample No.

Production Area No.
Submitta=' S, Date Co!!ected: ; By

Company f.line

SAMPLE METH005: Cahbrate Ee *.?e er itIPne 71 Pumo '.'.*e t tJait 1 Et is Acerer. Constant.r

Sampfe Date Temo ( C) oH Soec. Cond. (umhos) | Scac. Cand. at Well: Armhos
I ( Normal'.*.'attr Level: ms!

2 i Pump: Set at rnsl. gam.
3 ) Bottom of: Casing msi; screen mst.

CONTAINER: 1 Gal. Plastic for *ltems: 1 Gal. Ptastic for all other items 4 Ona quart plastic (futt) f or Specific Conductivity
PRESERVATION METH00S: Acidify * Item to <2 pH (HNO ): Cool a!! other items to 4'C.

3
ANALYSIS: Lab Name Date Recaived Date Reported

MAJOR AND SECONDARY Cor'STITUENTS fGrous No. I)

ITEM STO RET mo/t F een Ecf fe) x id) '' com.

(a) (b) (c) (d)

A. Calcium (Cal 00915 54.5 = 20.04 x 2.72 x 52.0 = 141.42 9

B. Magnesium (Mg) 00925 12.4 = 12.1S x 1.02 x 46.S = 47.42 _ 4

C. Sodium (Na) 00929 566.9 = 22.sg x 24.66 x 43.g = 1205.80 85

D. Potassium (K) 00937 20.2 * 39.10 x 0.52 x 72.0 = 37.20 2

E. Total C#en 28.91
....

0U v.* 0.00 0.
F. Carbonate (Co l 00445 - 30.00 x x g4,5,

a M*G. Bicarbonate (HCO ) 00440 = S1.02 x 3.93 x 43.6 = 171.20 14
3

H. Sulfate (SO ) 00945 154.9 3.23 238.33 1143,g3 x x 73,9
4

L Chloride (Cl) 00940 762.8 = 35.45 x 21.52 x 75.9 = 1633.19 75

3 Nitrate (NO .N) 71851 e a> Total _la a u 7.0) page 353
K. F!uoride (F) 00951 - --

[L. Silica (SiO ) 00955 28.672
M. Total Anion . Rance

N. 7e'88 'on 1948.48 ton (E:M) 1.01 .96 to 1.04. . . .

P. TOS (130 'C) 70300 1780.3 1.03TDS (P:Q) .90 to 1.10
Q. TOS = f4 .5G 1728.E8 Ec (S:T) 1.01 .95 to 1.05

=

'R. Ec (25 'C) 00005 11 a A . A
C''C"'" *L CATIONS. Ec (Oilutel = _ x '' ANION349T.4 gmhes .=

U. Alk. as CACO 00*10 194.2 umhos c. ?? ..y . 7m.;m.?f.op. f u 7 m?f..q.f.".. ..$9...,..' seo,3 1
V. pH 00403 8.16

,..f..* . .! . . . f . . . . ?. . . . f , . . . . .f , . . .? .. . . f , . . . f ... . . . . l . . . f . , SC.q
. . . . . . . .. .....,..g.. .g...g...g...... ..p.....

(1) See STO *.! rheds 14t's Editien

MINOR AND TRACE CONSTITUENTS ICro :o ''o. 4 Na * 8. '. .. . L . , " f. " ? "" L "f" . "'" f " f ", . f . , ' " f " ' . , ::

ITEM mom ITEM mom ITEM mel
* Arsenic (As) 0.0180 * Man;anasa (Mnl 0.012 * Vanadium (V) < 0.01
* Barium (Sa) 0.040 * f.lercury (Hg) 0.0015 * Iine (Zn) 0.0120
* Cadmium (Cd) 0.0001 + f. tory (Mal 0.028 Soron (S) 1.44
* Chrom. (C,3 0.0017 * Nicker (Ni) < 0.01 Ammonia-N 0.010
* Copoer (Cu) 0.0C59 * Selenium (Sa) 0.0010 3adium 22S ec : fpci/1)

* Iron (Fe) 0.031 3;;.,.er (Ag) <; U 01
v.v466* Lead (Pb) 0.00lo . Uranium (U)

Analyst Checked By

Remarks

1214 057Fig. 8 a-2 Mine Area Grcundwater Quality - Mean Concentration
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Texas Department of Water Resources-Geological Services "

.

Permit No.

GROUND WATER ANALYSIS REPORT.IN SITU ?.11NING URANIU?.1 We!! No. Sample No.

Production Area No.
Submitted By Date Cor acted: ;By

Company Mine

iSAMPLE METHODS: Catibrate Ec Meter (11Psee 71; M Wea Untit Ee s Acerox. Constant.

Samore Date | Temo ( C) oH S 3ec. Cond. (umh os) Scec. Cond. at We!!: umhos
1 | fJormalWater Le'.al: msi
2 i Pump: Set at mst. gpm.
3 Sottom of: Canna msi; screen rnst.

CONTAINER: 1 G:1. Pfastic for *ttems: 1 Gal. Plastic for all other items 4 One quart plastic (full) f or Specific Conductivity
PRESERVATION METH00S: Acidify * Item to <2 pH (HNO ): Cool all other items to 4 C.

3
ANA LYSIS: Lab Name Date Received Date Reported

M AJOR AND SECONDARY CONSTITUENTS (Grouc No.1)

IT E'.1 STO RET mi4 F eem Ecf Ic e Id) '' ee mi
.

(a) (b) (c) (d)
A. Calcium (Ca) C0915 96.7 = 20.04 x 4.83 x 52.0 = 250.92 12
B. Magnesium (Mg) C0925 24.1 = 12.16 x 1.98 x 46.8 = 92.36 5

C. Sodium (Na) 00929 727.7 = 22.99 x 31.65 x 48.9 = 1547. 83 80
D. Potassium (K) C0337 36.4 = 39.10 x 0.93 x 72.0 = 67.03 2

E. Total Cation 39 39
....

F. Carbonate (CO ) 00445 0 = 30.00 x 0.00 x 84.s = 0.00 03
C. Bicarbonate (Hr:0) C0440 318 = 61.02 x 5.21 x 43.s = 227.22 13

3
H. Sulfate (SO ) 00945 271.4 = 43.03 x 5.65 , 73,g = 417.5a 14

4
1075.4 *# "" "1. Chloride (C:) 00940 = 35.45 x x 75.9 =

4.52 -* W a . ..I . Nitrate (NO -N) 71851 .i.g ,
3

K. Fluoride (F) 00351 0.73

L. Silica (SiO ) 00955 48.7 Accuracy check
2

M. Total Anion '21 20 Rance.

N. Tottf laa 2603.65 0.96
ton (E:M) .96 to 1.04

..

P. TOS (ISO 'C) 70300 2401 TDS (P:Q) 0.98 .90 to 1.10
Q. TOS = N . 5G 244.65 Ec (5:T) 0.98. =

.95 to 1.05
R. Ec (25 'C) 0C035 4225.7
S. Ec (Dilute) = x = 4791.7 umhcs O' @ A" *i CATION '& ANICN

U. Alk. as CACO 00410 260.7 umnos c 9,..] $3m.$, g, 9 .p.]...,.] .ym,,jmeo,3
V. pH C0403 8.4

g . . . t .. , . r . . .
. . . . . .r . . . . r, . . r. o . .. . . r . . ..t . . ..r . . . . f .. ..t....t..'

so.
.r'i 'T- T 'n'- c'i't' 1-.-

(t) See STO '.tethods .14r5 5%en

MINOR AND TR ACE CCNSTITUE*lTS IGreno No. 21 Na"C L f . . . . f ~ " " L "I""'" ' f " , ' "k k"f""I"n '" f" k c

ITEM med ITE8.1 meh ITEM mg4

* Arsenic (As) q n3r * t.tanganase lt.:nl n wt * Vanadium (V) 4 0.01
* Sarium (Ba) 0.066 * Mercury (Hg) 0.00035 * Zinc (Zn) 0.0216
* Cadmium (Cd) 0.00034 * Moly. (Mol 0.049 Baron (8) 1.57
* Chrom. (Cr) 0.0C4 * Nickel (Mi) 4 0.01 Ammonia.N 0.019
* Capoer (Cu) 0.0094 * Sels,ium (Sa) 0.0019 Radium 22S 178.8 gpe;fj)

Iron (Fe) O. CSS . S.Iver (A;) < 0.01
* Lead (Pb) 0.0065 * Uranium (U) V U *C

Analyst Checked By

Remarks

^'Fig.3 a-3 Mine Area Grountsater quality - Maximum Concentrations *
. -

8, .-)
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Texas Department of V/ater Resources-Geological Services
.

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU *. LINING URAN!UM W8ll NO . Sample No.

Production Area No.
Submitted By Date C;lrected: ;By

Company Mine

SA"PLE METH00S: Cshbrate Ee Meter filPace 71 Pumo'.*tell tJntil Ee is Acernr. Constant.
Samore Date Temo ( C) pH . Scec. Cond. (umhos) ' Spec. Cond. at WeII: umhos
1 Normal Water Level: ms!
2 1 Pump: Set at mst. gom.
3 | Sottom of: Casang mst; screen msa.

CONTAINER: 1 Gal. Plastic for *! tams: 1 Gal. Pf astic for all other items,; One t;uart plastic (ful!) f or Specific conductivity
PRESERVATION METH00S: Acidify * Item to <2 pH (HNO ); Cool all other items to 4 *C.

3
ANALYSIS: Lab Name Date Recerved Date Reported

M AJOR AND SECONDARY CONSTITIJENTS (Grouo No 11

ITEM STORET mit F eem Ecf fel x 41 ", eoni/

(a) (b) (c) (d)
A. Calcium (Cal 00915 _ 51.3 = 20.04 x 2.56 x 52.0 = 133.11 8

B. Magnesium (M ) 00925 is.s = 12.16 x 1.27 x 46.6 59.40 4

C. Sodium (Na) 00923 619.6 = 22.99 x 26.95 x 43.g .1317. 90 86

D. Potassium (K) 00937 18.2 = 39.10 x 0.47 x 72.0 = 33 "1 1

E. T:tal cation 31.25
....

F. Carbonate (CO ) 00445 2.3 = 30.00 x 0.08 x 34.6 = 6.49 03

C. Bicarbonate (HCO ) 00440 206.8 = 61.02 x 3.39 x 43.s . 147. 76 11
3

3 80 280.80 12H. Sulfate (SO ) 00945 182.5 48.03 x x 73.94
854.5 "*" *" ''1. Chloride (CD 00940 = 35.45 x x 75.3 =

J- Nitrate (NO M) 71851 0.057 Total 3808.49
K. Fluoride (F) 00951 0 57'

~
.T.(1) pa e 353

L. Silics (SiO ) 00955 30.2 Accuracy Checte
2

M. Total Anien 31.37 p,nc,..

N. Total ten , g o '_ "' lon (E;M) 1.00 .96 to 1.04
. . .

_

P. TOS ' E0 *C) 30000 TDS (P:0) 1.03 .90 to 1.10,o,9 '

Q. TOL = N .5G = ,a q 17 E:(S:T1 0.99 .95 to 1.05
R. Ec (25 'C) 00095 1.s n 1_ ,

S. Ec (Dilute) = x = W =a' . CATION *i ANION77C6.0 pmhos
80 60 de 20 0 23 40 60 90U. A!k. as CACO 00410 1"7.A gmhos ca .;...p" r"q".yor. i y " p. .. p .. . p. i . y . . .p i HCO,3

V. pH 00403 8.29

.,f...,,f.. . . ? . . . .! . . . . f, , , , f , , ...?....f...f....f...s....f....',.., , , , So,
..p. ..,...;....y...,.. ..,..,.7.. .. ..,..7,

(1) See STO MetMds 1'4r's EdirHn

MINOR AND TRACE CONSTITijENTS (Grous No. 2) Na-< ''..L. ~' '"" I. " .f o o f ' . ? -"f ." .'".J,.
ci

-

ITEM mea ITEM cA ITEM maa
* Arsenic (As) 0.023 * Manganese tMnl 0.02 * Vanacium (V) w *A

* Barium (Ba) * Mercury (H;) 0.0003 * Zine (Zn) 0.023, aa
.

* Cadmium (Cd) n_nos * Moly. (f.lo) 0.02 Scron (B) l4
* Chrem. (Cr) 0.002 * Nickel (Ni) < 0.01 Ammonia N 0 01
* Capper (C.s) O.OC6 * Scienium (Sel 0.CO2 #'Radium 22S (peill)
* iron (Fe) n n .1 * S3ver (A;) < 0.01
* Lead (Pb) n +n, * Uranmm (U) 0.010

Analyst Checked By
flemarits

Fig. 3 a-4 ? reduction Area Gr:undwater Qua'.ity - M an Concentration

1214 060TOWR 0177
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Texas Department of Water Resources-Geological Services
~

.

Permit No.

GROUNO WATER ANALYSIS REPORT IN SITU MINING URANIUM Well No. Sampfe No.

Production Area No.
Submitted By Date Co!!ected: ;By

Cornpany Mine

SA'.1PLE YET1iODS: CaliS: rate Ec Meter (11Pa:e 71 Pumo Well Unht Et it Aceror. Constant.

Samore Date | Terro ( C) cH Saec. Cand. (umhos) Soec. Cand. at ?!e!!: umhos
1 Normal Water Levet: mst
2 Pumo: Set at msl. gym.
3 Sottom of: Casing mst; scrten rnst.

CONTAIN E R: 1 Gal. Ptastic for *ttems: 1 Gal. Plastic for all other items.; One quart plastic (full) f or Specific Conductivity
*

PRE 3ERVATION METHODS: Acidify * Item to <2 pH (HNO ); Cool all other items to 4 C.
3

ANALYSIS: 1.ab Name Date Received Date Reported

MAJOR AND SECONDARY CONSTTTUE*lTS IGrous No.11

ITEM STO R ET mn /l F eom Ecf Ic) r (d) ", com

(a) (b) (c) (d)

A. Calcium fCa) C0315 66.2 = 20.04 x 3.30 x 52.0 = 171.78 10
B. Magnesium (Mg) 00925 21.7 = 12.16 x 1.78 x 4 g.g = 83.16 5

C. Sodium (Na) 00323 667.5 = 22.99 z 29.03 x 48.9 = 1419.78 84
43 09 4D. Potassaum (K) 00337 23.4 = 39.10 x 0.60 x 72.0 =

E. ToniCnion ... 34.72
F. Carbonate ((:0 ) 00445 ,o = 30.00 x n ,A x S4.6 = ,9 ,a 3

3

G. Bicarbonate (HCO ) 00440 ,,7 7 = St.02 x 7 oo x 43.6 = 169.84 113
H. Sulfate (SO.) GC945 237.7 = 43.03 x 4.95 x 73.g = 365.73 14

1. Chloride (C[1 003*O 935.0 = 35.45 x 26.38 x 75.9 = 2001.88 74

J. Nitrate (NO N) 71351 n 17A Total 4277.53 =T .(1) page 353
K. Fluoride (F) 00351 ;,--- .

Accuracy CheckL. Silica (SiO ) 00355 ,c_a
2

M. Total Anion . .
35 49 Rane

. . 2233.27 0.98N. Tent ten ton (E:M) .36 to 1.04
P. TOS (180 'C) 70300 2Aoi.' * * "

TDS (P:C) .90 to 1.10
Q. TOS = N .5G 2114.42 Ec (S.T1 0.97 .95 to 1.05

=

R. Ec (25 'C.) 00035 7689.2

S. E: (Dilute) = x = U'm a v s CArioN '4 ANION4145.2 gmhos
90 so do 20 o To 40 60 So

U. Alk. as CACO C0410 to4 gmhcs ca . op u p.ngn.p n y n yn.pu.p. . . ...p..f. HCC,3
o 4

,

V. pH 00403 9.29

..f....T....I....f... . . f . . . . ? .. ., f .. . . T . . ...f....f..q ...f....f.. So,
. g...... 3. . . ). . g , . . 3..p...,...g.. ..; . . q

(1) See STO 'hthod .14m :tnen

MINOR AND TR AC? CONSTITUENTS IGreue Ni 21 N a . ht I, ,I, . , I. . . . , f , . . .I , . ,I, . . , f r . ,.,I,...I....I...,l......l....I..., g3

ITEM me/l ITEM moit ITEM mc/t

* Arsanie (As) 0.30 :.ta.,qaness u.:nj 0.04 * Vanadium (V) 0.01

* Barium (Ba) O.11 * Mercury (Hg) 0.0009 * Zine (Zni 0.068

* Cadmium (Cd) O.C003 * uoly.(Mo) 0.04 Saron (B) 1.6

* Chrom. (Cr) O.C04 * Nicket (Ni) ,< 0.C1 Ammonia.N V*d

* Copper (Cu) 0.010 * Selenium (Sel 0.007 Radium 22S 392 g,c;jjy
* tron (Fe) 0.12 + $;1ver (Aq) < O 01
* !. sad (Pt} 0 01'3 * Uranium (U) 0.036

Analyst Checked By

g yhkRemarks

Fig. 9 a-5 Pr ducti.cn Area Groundwater quality - Maximu::t Concentrati n-

?" W R o* ?*
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.

Texas Department of Water Resources-Geologir.11 Services
,

Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU f.*:NING URANIU.\1 V/elt No. Sample No.

Production Area No.
Submitted Sy Date Collected: ;Sy

Company Mine

SAMPt.E METH00S: C8ibrate E; .'.f eter it)P! 4 71 P:-o Vle!! Until Ee is accror. Constant.

Samore Date Terito ( C) pH Spec. Cand. (a mhes) Spec. Cond. at Y! ell: grnhos
1 Normal V! ster Level; mst
_2 Pump: Set at mst. gp m.
3 Bottom of: Casmg msi; screen mst.

CONTAINER: 1 Gal. P!astic for *1tems: 1 Gal. Plastic for all other items.; One quart plastic (fu!!) for Specific Conductivity
PRESERVATION METH00S; Acidify * ltem to <2 pH (HNO ); Cool all other items to 4 C.

3
ANALYSIS: L:b Name Date Received Date Reported

MAJOR AND SECOND ARY CONSTITUENTS fGroup No. Il

IT E'.1 STORET mett F eo, Ecf fc)vid) % eem

(a) (b) (c) (d)
A. Calcium (Cal C0915 53.4 = 20.04 x 2.66 x 52.0 = 138.56 9
B. Magnesium (Mg) 00925 13.4 = 12.lS x 1.10 x 46.S = 51.36 4

C. Sodium (Na) 00929 584.5 = 22.99 x 25.47 x 48.9 =1 ? al ' .t oA

D. Potassium (K) 00937 19.6 = 39.10 x 0.50 x 72.0 = 36.09 2

E. Total Ca non 29.68. ..

F. Carbonate (CO ) 00445 0 77 = 30.C0 x 0.03 x 24.s . _ 2.17 03
G. Bicarbonate (HCO ) 00440 228.7

3 = 61.02 x 3.75 x 43.g = 16 3. 41 13
# *1 3.42H. Sulfate (SO ) 00945 = 48.03 x ,73,g. 252.49 12

4
1. Chlorida (C ) 00940 793.4 = 35.45 x 22.38 x 75.3 =1698. 70 76
J. Nitrate (NO .N) 71851 0.566 Tctel 1 con O' =T.(1) page 353
K. Fluoride (F) 00951 0 5"

L. Silica (SiO ) 00955 34.3 Accuracy Cbecic
2

M. Total Anion 29.57 gne,
N* Tot 9fon 1893.29 1*00

fon (E:M) .96 to 1.04"*
*

P. TCS (180 C) 70300 ,2,6 TOS (P:Q) 3 a, .90 to 1.10
Q. TDS = ,N .5G ,y o 9 ? Ec (S:T) i'M .95 to 1.C5

=

R. Ec (25 C) CCC05 ,,,- ,

S. Ec (Dilute) = x = 3eo, c gmhog O' W A 9 % CATICN % ANICN
80 60 do 2o o To do 6o SoL,.

Alk. as CACO 3 C0410 ico umnos e, . . , . . ., 3. . m3 . m p e, o, oq...y...pm.p. . . . , . . . . , . . ,co,-

V. pH C0403 a 'a

. ,t . . . l . . . . l . . . . f . .. . f. . . . f. . . .f. . . .f .. .. ! . . . . l . , . . f .. . . f . . go,q
.. .g . ,..f 6 e ''t''e''''l'''l'' '6'''6'

(1) See $~3 Met $cds .14t% Edition

MIN 09 AND TRACE CONSTITUENTS (Greco No. 21 N a . ac i .f f, .Im.funi lo o f, f ~ ~ l ~ n t ." 1.~.f o ::n

ITEM mea ITEM melt ITE'.1 m;4
* Arsenic (Asl 0.020 * Mangsnase lMnl o n' * Vanadium (V) o m
* 3atium (Bal 0.04 * Mercury (Hg) 0.0002 * Zir-(Zn) 0 0'6
* C.iJmium (Cd) O.C001 * Moly. (Ma) 0.03 Boroa (B) 1.4
* Chram. (Cr) 0.002 * Nickel (Ni) < 0.01 Ammonia.N 0.0?
* Cooper (Ca) 0.006 * Seienium (Se) 0.001 Radium 225 50 fpci/1)
* tron (Fe) 0.03 * Siint (Aq) < 0.01
* Le:d (Pb) 0.002 * Uranium (U) V'U34

Analyst Checked By

Remarks

Fig. 3 a-6 Freduction ''one Creundwater Quality ''.ean Concentrations

\2\4 3



, .

Texas Department of Water Resources-Geological Services ~

Permit No.

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

Production Area No.
Submitted By Date Ca!!ected: ;By

Corepany Mine

SAMPt.E METH00S: Calibrate Ee '.teter (11Psee 71 Pumo Well Until Ec is Ao9ror. Censtant.
Samole date Temo ( C) cH Spec. Cond. (umhos) Soec. Cond. at Well: gmhos
1 Normal Water Level: rns!
2 Pums: Sat at mst. gom.
3 Bottom of: Casina mst: screen mst.

CONTAINER: 1 Gal. P!sstic for *ttems: 1 Gal. Ptastic for all otheritems4 One quart plastic {futi) for Specific Conductivity
PRESERVATION METH005: Acidify * ttem ts <2 pH (HNO ); Cool all other items to 4 C.

3
ANALYSIS: Lab Name Date Received Oate Reported

M AJOR AND SECOND ARY CONSTITUENTS (Grwa No.1)

ITat STORET rem /t F eem Ecf fe) v I,0 ", a m

(a) (b) (c) (d)
A. Calcium (Cal 009:5 88.6 = 20.04 x 4.42 x 52.0 = 229.90 11
B. Magnesium (Mg) C0925 24.3 = 12.1G x 2.00 x 46.6 = 93.12 5

C. Sodium (Na) 00929 739.9 22.99 x 32.18 x 4g,g , 15 7 3. 7 8 82
D. Potassium (K) 00937 33.3 = 39.10 x 0.85 x 72.0 = 61.32 2

E. Tetit Carian 39.45....

F. Carbonate (CO ) 00445 5.27 = 30.00 x 0.19 x 84.S = 14.86 03
C. Sicarbonate t.;CO ) 00440 309.8 = 61.02 x 5.08 x 43.S = 221.36 123
H. Sat! ate (SO ) CC945 270.4 = 43.03 x 5.63 , 73.9 = 416.04 14

4
1081.4 0. M1. Chicrida (C:) 009?G = 35.45 x x 75.3 =

*

J. Nitrate (NO M 7W 3.747 Toral 4925.71 =T.(1) pass 3b3
K. Fluoride (F) 00351 0 '1'

L. Silica (SiO ) 00955 48.2 Accuracy Chack
2

M. Total Anion 41 39 Ranca
. . 2605.63 0.95N. Total f an

ton (E:M) .96 to 1.04
P. TOS (130 'C) 70300 2381.a 0.97793 (p.g, .90 to 1.10
Q. TC? = N . 5G = caen ,1 Ec (5:T) 0 06 .95 to 1.05
R. Ec (25 'C) 00005 aioo o

S. Ec (citute) = x = a 717 7 gmhos o ' 2 W '<' '' C ATION '' AN t o N. .

3 00410 m* umhos c. M,. 7 7...p.y...g m ..,m ,7m.g.Q., .y.,,,. .%co ,U. Afk. as caco

V. pH C0400 9 o0

..f....i... . .t . . . .t . . . . r. . . . v . . , .. . . r. . .. r . . . . t . .. . l . . ..t....r..g go,
, . . , . . . , . . , . . . , . . . . . , . . , . . , . . . , . . 7.g.

(1) See S*O '.'et$efs .14:5 Ef t:en

MINOR AND TR ACE CONSTITUE*lTS IGrwe 'Jo. 21 N a ' 'c '...f....f... . . . l . . . . ! . . 8, . . . f . . ..f....l....f..f.......',...h, c

ITEM mc/l ITEM ms/t ITEM men

* Arsenic (As) 0037 * Manganese (uns n 03 * Vanadium (v! 0.01
* Barium (Ba) n no * Mercury (Hg) 0.0006 * Zinc (Zn) 0.046
* Cadmium (Cd) 0.On03 * Moly. (Mo) 0.05 Baron (S) 1.6
* Chrom. (Cr) 0.004 * N;ckel(Ni) < 0.01 Ammonia.N 0.02
* Cc;per (Cu) 0.009 * Sefenium (Se) 0.004 Radium 22S 257 ( cif t)
* tron (Fe) 0.08 * Silver (Ag) < 0.01
* Lead (Fb) O.11 * Uranium (U) 0 d5

Analyst Checked Sy

Remarks

Fig. 3 a-T Production 2cne Grounciwater Quality Maximum Concentration

1214 064Town os n



lEXAS DEPAltTMENT OF WATEll flESOURCES
.

UHANIUM IESOURCES '.Gito
WATEH ANALYSIS RLPOllT SUMMARY-la Situ Uranium Mini. .

Mune Name:

Cornpany: .

IDuGORIA
*

lhes summary is f or the: Production Zone f%e Arca: A1.P TT. .. .... ..

Nh'CkOa"I Underlying fJon Psoduction Zone Date Sununarized:
Ovcelying Non Production Zone Y

PEllMIT AllEA MINE AHEA PitODUCTIOfJ AllEA WELL 1.D. DY ARE A *ILEF.
PAH AME TE f1 Ufalf 7/77 Low Averaos Hu,h Low Average Hi h Low Averaga High Permin Mene Product.9

I c rcium mg/i yoo 46 49.3 55 MSI
g g,ggg myh yu 12 13.6 16 HS2

3 ji,3+,m moh _2Sn 490 509.3 527 HS3
4 ros..u.u,n anah - 17 18 19
5 c.u L.i.n.ae myh - 0 4.3 11
G u.c a.a.o..aisu mnh

,
3,no 217 229.3 249

s suttaie gh 300 115 131.7 145
8 chsonide m.nh 300 656 695 729
9 fauunde mgh 1.u O.47 0.50 0.56

10 _ Nan.ne - N moh 10.0 O.85 1.45 2.10
1 Sdna enyn - 13 33.7 34
12

-

1 s.11 Sid. unes G-9 8.21 8 . 3 11 U.S9
I4 TOS en. /i 3000 1560 1633,3 16110n cuen h uvay MHOS - 2750 2060 29SO
IG AIL linist sid. Uns - 106 195.3 204
.L -
10 Ar we.le m9/8 .ut, 0.014 0 . 0 111 0.020
39 uurium en9/8 1.0 0.04 O.06 O.07
20 uuson mull 40 14 l4 14[ ca mum mg/s .010 0002 .0002 .0003[ ou u...ium m9A 0 09
E copper mg/l

~ .002 002 .003
1.0

{1EL Q,D E fl DlD_E a,un mu/s 03
< 0 . 01__ D.OS 0.14

2]b Lead mu/t 0 05 (A DQL Q DD2_. O.006M M anyanese mg/l 0.05 91 1).04 O.0727 Mercury mg/l .002

{ fidel mg/l 10
__ J QQ1 JOO4 .0005

_ (0 01._ 3 .01 (0.0120 Scienium mg/l 0 0t fO.001 _11 QQ.1 O.001E S hes m9/1 0 05
- - - * -

(O.01_ (O.01 30.01N 31 Z.nc moh 50
.

.004 , 0 05) .015" 32

A 33 Ammonia mg/l 0.5 <0.01 O.01 O.0234 Uranium mg/l 2.03.- 0.006 0.047 0.07335y - Mulvisdenu.n mg/l 1.0 0,02 0.03 0.04
3G Vanad.um

L.J1 mg/l 5.0 <0.01 O.01 O.0231 Itadi.un 22S pei/L 50
1 1 2

* t151
181E IDENilFICAllON NUMUEHS OF WEL LS USED TO OGTAIN THE LOW. AVEHAGE AND HIGli VALUES.

TOWH U29G
8



TEXAS DEPAffli1ENT OF WATEll ItESOUllCES UHANTUM RESOUHrEF '90.

GHL .) WAIEH ANALYSIS flEPOllT SUMMAflY-10 Situ Uranium Mia ,3,, n,u,; tonconrA
* ltus sununary is f or the: . . . . . . . . . . . . . Production Zone 1 Mine Arca: IT

I't.eck onal Und.:stying facn Production 2cne Daie Summaind:

Overlying Non Production Zone

PEHMIT AREA Mit4E AHEA PHODUCTION AflEA WELL 1.0. BY AREA *
HE F.

PAHAMETEH UNIT 7/77 Low Average liiiA Low Average itish I.ow Average H.qh Permin Mine Product.

u _n _d a A1 1 59 __flWl__ 22H
1 C*ium mh 200 J'i sa r

2 P ns.ium _msh na__ __ 64 19 a 9m 19 1G G 1 '7 ' '" ? '??

3 so.ieum m.ill _250 496 566.9 647_ 585 __(11.%.1 _fiM__ ttw1 916

r tumem man - .12 _2L2_ _33 16 1H.2 21 _11UL _23L4 u
5 cart .naie man -- 0 0 0 0 ?_1 s Mus 9 st

6 lisc.wtannate mq/l 500 2(G 239.[ JL 194 906_H 994 MW6 9f L
T Suitaie mah 300 97 154.9 213 161 1B2.05 207 _ M12

8 Chiusi.le moh 300 #43 762.O 932_ HO2_ Hs4.s nHO riutl _

9 Fluceide mg/ 1.8 0.48 0.56 0.64 0.49 0.s12 0.56 ttW9 .

W Nissaie . 84 moh 10 0 <0.01 0.02 1.5 0.01 0.057 L 19 Mu1Q._

_15 _ Sihce moh - 2cl 36 43 27 10.2 3 2_ _ _Ut111
_

12 _11W12.
13 s.li Sad. unis G-S 8,05 8.16 8.30 7.63 H.29 J. 55
14 TOS mn/a I000 1450 17flO . fi 2090 _1820 L928.3 2000
'is - conducievity pultOS - 2570 3146.6 1720 1250 3403, EO

'
IG Alkalinit f Sid. Unii - 166 196,2 2 35 163 173,5 104
17

IS Asanic snoll .05 0.000 0.010 0.033 0.021 0.023 0.021
40 Dae.um ruo/l 1.0 0.03 0.04 O.05 O.03 0,04 0.OH
20 norun rn9/l 40 1 1 La 1_E 1_3 __1.4_ _.1,J, _

[I C.ulmio n moll .010 <.0001 .0001 000:1 <.0001 Jgg] .000'

2 Chromium rnsh 0 05 (.00{_ .002 .003 ..,001 J g2 _003

_23 Cosme, rn9A 3.0 00S 006 00H 00f6 006 .000 -

24 Iron m9/8 0.3 02 .03 05 0.01 0.04 0.08
E tcad moh 0.05 <.001 O.002 O.006 <O.001 0.003 O.012
26 Manganese in9A 0 05 0.01 0.01 0.02 0.01 0.02 0.03
E Me<cury mgh .002 0.0001 0.0002 0.0003 <.0001 0.000" O.000(

}8] PJicket m9h 1.0 (0.01 (0.01 (0.01 <0.01 <0.01 (0.01
- 29 Scienium ms/t 0 03 <0.001 0.001 0.002 <0.001 0.002 0.005

N 30 S.ives moll 00s <0.01 <0.01 <0.01 (0.01 (0.01 <O.01
*

3 zmc muh 5.0 0.008 0.012 0.019 0.009 0.023 0.047
5> 32 '-

-

E Ammonia moh 05 <0.01 0.01 0.02 (0.01 0.01 0.01
O 34 ur.inium mg/l 20 0.002 0.047 0.220 0.003 0.011 0.026

- 35 Mulv t den.um mgh 3.0 0.02 0.03 0.04 0.02 0.025 0.03
T V nad.um muh 5.0 (0.01 40.01 <0.01 <0.01 0.01 0.01
_

s y /L 50 2 26 172 7 97 25231 Had.um 22G i

| * LIST Talk _?f.**T:FICATIOrd NUMULHS OF WELLS USED TO OBTAIN THE LOW, AVEllAGE AtJO HIGal VALUES. .

f, T C,W H-02 DG -| *i-' '
i
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Texas Department of Water Resources-Geological Services
Permit flo.

GROUND WATER ANALYSIS REPORT IN SITU ?.11NING-URAN!U?.1 Well No. MM-1 Sample No. M16-4717

Production Area No. II
Submitted 5y Ae~'9t'R t. BISHOP Date Cottected: 9-18-78 : By ara 7tCR L. BISHCP

Company e m w,'v eventmcee ~c Mine v.C''00 P. I .'s

SAMPtE MTH00S: Calibrate E: uene titPv.= 71 Pu-o weit U-t t Ee S Acerer. Cmtant.
Sample Date Temo ( C) pH Soec. Cand. (umhos) | Sone. Cond. at Wal: 34no umhos
1 or19 31.50 8.3 3400 Nermal Water tevel; mst
2 * n /i o no no R ' " , 3200 Pumo: Set at mst. gpm.
3 3n nniin en la en 19nn Bottom of: Caung mst; screen mst.

CD*3TAIN E R: 1 Gal. ?!astic for *1 tens; I Gal. Plastic for all other items; One quart plastic (full) for Specfic Conductivity
PRESERVATION METHODS: Acidify * Item to <2 pH (HND ): Cool att other items to 4 'C.

10-03-78.'f!ALYSIS: Lab Marte JCRCAN LABCRATORIES I..C. Care Received 9-19-78 Date Reported

M AJOR A?iG SCOND ARY CONSTITUEN'S (Group No. Il

ITEM STO R ET malt 5 com Erf fe)eIdl "enm.

(ai (b) (:) (d)

A. Calcium (Ca) 00915 62 = 20.04 x 3.09 x 52.0 = 160.68 9.46

B. Magnesium (Mg) 00925 _ 13 = 12.16 x 1.0T x 4 6.5 = 49.86 3.28

C. Sodium (Na) CC92_ oC = 12.29 x 27.77 x 48.9 = 1367. 73 85.61

D. Potassium (K) 00937 21 = 33.10 x 54 x 72.3 = .,_ 3 8. 88 1.65

E. Total Ca"c3 _3 M 7....

F. Carbonate (CO ) 00445 6 - 33 S x , n nn x S4.6 = o nn o.en3

G. Bicarbonete (HCO ) 00440 226 = 61.02 x . *l0 x 43.5 = 161.32 11.41'
3

H. Sulfate (50 ) 00945 201 = 43.03 x 4.18 x 73.3 = 308.90 12.89
4

1. Chloride (C) 00940 870 = 35.45 x 24.54 x 75 g = 1562.59 75.69

J. Nitrate (NO -N) 71351 e .01 _ T3to 3949.96 =T.(1) page 353
K. Fluoride (F) 00951 '"

1 Silica (sic 3) 00955 35. Accuracy Checic

32.42M. Total Anion Rance.

N. Totii ton 20 0 ton (g;;,1) 1. Coa .96 to t.04. . . .

*

P. TDS (180 C) 703u3 2040. TDS (P:C) 1 Ja' .S0 to 1.10
Q. TOS = N .5G = 3oco Ec (S:T) 1.006 .95 to 1.C5
R. Ec (25'C) 00095 ,can

S. Ec (Dilute) = x = mo7' pmhos o''?"*" % CATION *r. AN ICN
Go do to O 2o 40 Eo Po

U. Alk. as CACO 00410 ,aa rmhos c. so m y. y . , , .o m.,m..g... ,ce,3 m,...,.. y,...,. n m,,
,

V. pH 00403 A 0"

...t...i.. . .t . . . .r. .. . i . . .: . . . d . .. ..t ....t .. ,.t....t.. 3c,g

(1) See STO *.te tedt iam Eftiena

'tlNOR AND TR ACE CO*!STITijgNTS IGreue No. 2) N a. < ..L o .t o. . f m , 'n. J J Jn..t.

*
ci

!TE'1 me/t ITEst enett ITEM m;/t

* Arsenic (As) 9.020 * Manganese LMn) .02 * Vanadium (V) < .01
* Sarium (B6 0.03 * Mercury (Hg) .0003 * Zinc (In) .C08
* Cadmiurn (CJ) 4 0.0001 * Mofy. (Mo) .03 Boron (B) 1.5

* Chrern. (Cr) 0.002 * Nickel (Nr) < .01 Ammonia.N .Cl

* Capon (Cu) 0.005 * Selenium (Se) . 0 0 :', Radium 225 6 -/-2 (sci /1)
.ron (Fe) 0.03 * Silver (Ag) < *"*

* Lead (Pb) 4 V* * Uranium (U) .010

_-

Analyst 7 mix NIxcal Checked By CARL CRO*.7;CVER

Remarts

1214 067ro. ,:,,,



Texas Department of Water Resources-Geological Services
Permit No.

Sample No. M16-4718GROUND WATER ANALYSIS REPORT IN SITU MINING URANIUM We" 2.

Production Area No. IT
Submitted By A F*Fryn L . BIS"OP Date Calf acted: 9/19/79 ;Sy ADT'2rR BISNOP

URANIUM RESCURCES INC. LONGORIA' Company g gn,

SA'.tPL E '.tETH0 0S: Cahbrate ?e *.f eter (11P?-e 71 Pro W,;l t.',N Ee is accrox. Constant.

Sam:!e Date Temo ( C) oH Spec. Cand. fumhos) | Scae. Cand. a:'!! ell: 3100 umhos
1 o /1 A v_w o 9 1100 i Normal Water Leval: mst
2 10/0 30 9. 3' 3000 Pump: Sat at mst. som.
3 i n r, n ma q 4- 9000 Bottom of: Casmg msa; screen tr.si.

CONTAlfJE R: 1 Gal. Plastic for *! tams; 1 Gal. Pfastic for all other items: One quart piastic (futil f at S;ecific Conductivity
PRESERVATION METH003: Acidify * Item to <2 pH (HN0 ); Cool all other items to 4 "C.

2
ANALYS!f. Lab Name JCREAN LABCRATORIES INC. Data Ra: ived 9/15/78 Date Reported _10/03/73

M AJOR AND SECOND ARY CONSTITUENTS iGreuo No.1)

(TEM STORET mea F eo m Eef ra)vfd) '; com

(a) (b) (c) (d)
A. Calcium (Cal 0C315 50. = 20.04 x 2.50 x 52.0 = 130.00__ 8.58
B. Magnesium (Mg) 0C325 9.5 = 12.16 x 78 x 4 6.S . 36.35 2.68
C. Sodium (Na) 00329 594. = 22.99 x 25.40 x43.3 1242.06 87.17

D. Potassium (X) 00937 10' = 39.10 x *40 x 72.3 = 33.12 1.56

E. Total Cation 29.14..

F. Carbonate (CO ) OCW 0. = 30.00 x MO x 34.S . 0.00 0.003
G. Bicarbonate (HCoy C04 0 234. = 61.02 x 3.83 x 43.S . 166. 99 13.37

132. 2.75H. Sulfate (SO ) 00345 = 4a.03 x ,733,203.22 9.60
4

1. Chloride (C) 00940 782. = 35.45 x 22.06 x 75.3 =1g . 35 77.03
.I- Nitrate (NO .N) 71851 < .01 ..f.(1) pass 353 7, , ,, mr
K. Fluoride (F) 0C351 "

L. Silica (SiO ) C0355 34. Accuraev Check
2

~04M. Total Anion . - Rance
N. Toral 1944-*

len (E.M) 1 n1" .96 to 1.04..,

*

P. TOS (130 C) 703C0 1760. TOS (P:Q) 1.031 .90 to 1.10
Q. TOS = N .5G 1 27.

Ec(S:T) 1.001 .95 :o 1.05
R. Ec (25 'C) C0095 3160.
S. Ec (Dilute) = x = 3400. umhos Sieaw % CATION '6 ANION

So so do to o 2e do Go 8oU. Alk. as CACO 00410 192. umnos e, 3 . . , . , . ..,..3...3.. . . , . , . . . . , . . . . , . . 3..y... sco,3
V. pH 00403 8.20

..t..f., ..'....I,...f....?.. . .! . . . . I ,. ,, f . . ...f...t..q gg
(1) See STO *.temods 14t5 Edi ;ont

MINOR AND To ACE CONSTITUENT $ 'Grous lo 71 Na* f m'"" L '" "1 ' ' d f J c

ITEM mea ITEM m-A ITEM men
* Man;anase t.'.tn)* Arsenic (Asl at * Vanadium (V) < 61a..

* Barium (Sal 'Ai Marcury (Hg) 0002 * Zine (Zn) .013
*

* Cadmium (Cd) .CCO3 * Mefy. (Mo) .03 Soren (S) 1.5
* Chrern. (Cr) .0C3 * Nickel (Ni) < .01 Ammonia.N .02
* Capper (Cu) .007 * Selenium (Sel < .001 Radium 25 3 * /_! f;ci/1)
* Iron (Fe) .04 * Sher (A-) < 01
* Lead (Pb) . Col * Uranium (U) ^

Analyst re vis- iremt Checke12y _ y _ ce~."-s-ree
Remarks

4 06870w N t 77
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Texas Department of Water Resources-Geological Services
Permit No.

GROUND WATER ANAL.YSIS REPORT IN SITU Mt.' JING URANIU.'.1 Well 'lo. W- 3 Sample No. M16-4719

Production Area No. II

Date Collected: 9/10/70 By ARTHL.,. u . caruSubmitted Sy AR-HUR L. BISHCP

' Company URAN!UM RESCURCES INC. LONGORIAg;,,

SA'.mtE ?.1ETH003: Calibrate Ee Mater (1Pm 71 Pum ?!,il Unt l Ec is Aceror. Censunt.i

Samore Date ? Temo ( C) pH Soec. Cend. (umhos) Soec. Cand. at '!!ef t: 27AO JJmhos '
1 o/19 10.5 8.3 13800(2760) . Normal Watar Level: msi
2 7 n /o ,a e o ,e egna Pump: Set at ms!. g;m.
3 in no ,n c; 'q ge ,cnn Sottsm of: Casing msi; screen mst.

*

CONTAINER: 1 gal P'astic for ' Items: 1 Gal Pfas ic for all other items; One quart plast e (fuc) for Specific Conductivity
*

PRESERVATION METH00S: Acidify * Item to <2 pH (HNO3): Cool ail other items to 4 C.
ANALYSIS: Lab Name JCRDAN LABORATCRIE$ INC. Data Received 9/19/78 Data Reported 10/03/78

M AJOR AND SECOND A AY CONSTITUE'lTS fGroua No.11

ITEM STORET =c/t F .en Eef fe)vIq) % een

(a) (b) (c) (d)
A. Calcium (Ca) 00915 46. = 20.04 x 2 30 x 52 0= 119.60 8.84

B. Magnesium (Mg) 00925 84 = 12.16 x 9 " 13 '- 3x 4s.s =-

C. Sodium (Na) 00929 520. = 22.99 x 22.62 x 48.9 = 11C6.12 ~ 86.93

D. Potassium (K) 00937 16. = 39.10 x .41 x 72.0 = 29.52 1.58

8. Total CatMa 26.02
....

F. Carbonate (CO ) 00445 c. = 23.00 x 0.00 x 34.s = 0.00 0.003

G. Bicarbonate (HCO ) 00440 265. = 61.02 x 4.34 x 43.5 = 189.22 16.953
H. Su: fare (50 ) 00945 110. = 43,33 x 2.29 x 73.9 = 169.23 8.94

4
673. U * 30 ' "1. Chieride (C1) 00940 = 25.45 x x 75.9 =

*

J. Nitrate (NO N) 71851 < n' Tet:t inoc n = T.(1) pase 353
K. Fluoride (F) 00951 co

L. Silica (SiO ) 00355 31. Accurn:y ced
2

M. Tots! Anion 25.Al Ranc=
N. Torilfea 1670- len (E:M) 1.01A .96 to 1.04. . -

P. TOS (180 t) 70300 $ con TOS (P:0) 1.024 .90 to 1.10
Q. TOS = N. 5G 1W Ec (S:T) .992 .95 to 1.05

=

R. Ec (25'C) 00095 ,aen

S. Ec (Oiiute) = x = 'rAn umhos ' ' ' " ^ " . 5 CATION ". ANION
So 60 do co o 2o do 6o 3oU. Alk. as CACO 00410 'i- umhos ca : 7.o 3 ..o ,.3 c. . v o i .o .p...,". sco,.

,

V, pH 00403 9.20

..!...l., ..f....l....f....t.. ,,..f....f....t.. . . f . . .. l . ,g
. ''l' e s " l'' ''!''1

So,
, .y. .

(1) See S 3 *.te'eds.16 Edithn |4
Mf *10R AND T'4 ACE CON?'17UcNTS fGrm No. 3 Nas of. ok o '.. 'not f o "L .J.+La,l d ci

ITEM mea ITEM meli ITEM man

* Arsenic (As) .021 * Manganesa (Mal .0L * Vanadium (V) < .01
* Barium (Sal .05 * Mercury (Hg) .0001 * Zine (Zn) .015
* Cadmium (Cd) ( .C001 * Mcly.(Mol .04 Seron (8) 1.4

* Chrom. (Cr) .002 * Nickel (Ni) < .01 Ammonia N < 01
* Cop;er (Cu) .008 * Celenium .'Sel < M Radium 226 2 +/-1(pci/1)
* Iron (Fe) 03 *"

* Silver (As) <
*** Lead (Pb) < * Uranium (U) .005

Analyst ver;g men Checked 3y CAFL CRC'.C OVER
Remarks

Tcwn.atn



. .

Texas Department of Water Resources--Geological Services
Permit No. '

'' 4 Sample No. M16-4720GROUND WATER ANALYSIS REPORT IN SITU MINING-URANIU?.i Vie!! No.

Production Area No. LI
Submitted Sy ARTHUR L. BISHOP Cate Collected: 9/18/ 78 By AR*HUR L. BISHOP

URANIUM RESCURCES IIIC. LCNGCRIA'Cornpany ,,9 3,

S A*.iPLE *.tETH0 0S: Calibrste Ee '.'eter (11P3-+ 71 Pumo '.'teit until Ec is Anerer. Constant.
Samole Date Temp ( C) pH | Soec. Cord. (umhos) ' Scac. Cond. at ?!all: 2400 umhos
1 o/10 70_Q o _ 4 84 2400 Normal Wa:ar Level: md
2 10 /c 3G.0 8.59 2400 Pump: Set at mst. spm.
3 I n /'O 10. M 9.9d 2300 Sottom of: Casing mst; screen mst.

CONTAINER: 1 Gal. Plastic for *ltems: 1 Gal. Plastic for all other items 4 Ona quart plastic (fu!Il for Specific Canductivity
r' RESERVATION ?.iETH003: Acidify * Item to <2 pH (HNO h Cool ad other items to (C.

3
ANA LYSIS: Lab Name me"W UcOUATOPI :S INC. Oate Received 9/19/78 Cate Reported 10/03/78

M AJOR AND SEC040 ARY CONSTITUE'JTS fGreue No.11

ITE'.1 STORCT nm/t F com Eef fc) e fd * ,on,

(a) (b) (c) (d)
A. Calcium (Cal 00915 25. = 20.04 x 1.25 x 52.0 65.00 5.27
B. Magnesium (Mg) CCS25 6.9 12,t g x .57 x 4g.g . 26.56 2.41

C. Sodium (Na) C0929 m = 22.93 x as o x 43.9 = i n c .t vi o1 nt

D. Potassium (K) C0337 12. = 33.10 x .31 x 72.0 = 22.32 1.31

E. Tor,i :arion 23.70.. .

F. Carbonate '00 ) 00445 0. = 30.00 x 0.00 x 84.g . 0.00 0.00
3

C. Bicarbonate (HCO ) 00440 297 . $1 .2 x 4.70 x 43.s .204. 92 19.97
3

2.02 ,73,g.149.28 d.5dH. Sulfate (50 ) 00345 97-
4 = 43.03 x

I. Chloride (C) C0940 596. = 35.45 x 16.91 x 75.3 =1275. 88 71.44

J. Nitrate (N0 N) 71851 .01 7 egg 2798.737 "T.(1) page 35
K. Fluoride (F) 00351 64

L. Silica (SiO ) 00355 29. Acew3cv Check
2

M. Total Anion .
23.53 p x,

N. Totiften 154 - lors (E:M) E 07 .96 to 1.C4..
*

P. TOS (180 C) 70300 1450. TOS (P:Q) 1.032 .90 to 1.10
Q. TOS = N .5G 1405. ge(3;7) 1.012 95 to 1.C5

=

R. Ee (75 'C) 00035 2570.
S. Ec (Dilutel = x = c ' A 5 88 A " *f CATICN " ANION2931. umnos .

e, S, [ 772[7 .y. 7. ..je . .y...,.. wco,
"

U. Alk. as CACO 0C410 235. gmhos
3

V. pH 00403 8.30

..t....t.. . .? . . . .r , . . . r.. . .v . , . . t .. .. t , . . . t .. ..r....v..g
...

so.
.,...g.. ..p.. ,

, ,

(!) See S*O *.tetheds- tarn Eftien

f, J" ' f m? ml" > - f I"n!"i I - cMINOR AND TR ACE CONSTITUENTS IOrcus 'to 21 Na-

ITEM mea ITEM moa ITEM mon

* Arsenic (As) .015 * t.ianganese G.:nl .0L * Vanadium (V) <. .01
* Barium (Ba) .04 * Mercury (Hg) .0002 * Zine (Zn) .009
* Cadmium (Cd) .C001 * Moly. (;.:3) .04 Baron (S) 1.4

* Chrom.(Cr) .001 * Nickes (n;} < .01 Ammonia N < .01

* Copper (Ca) 005 * Salanium (Sa) < 001 Radium 225 3 +/-l(sci /1)
* tron (Fe) 02 * SJuer (A;) < 01

* Lea:] iPb) ( .001 * IJranium (U) ^

Analyst Frank :lixen Checked By Carl Cr0'aTicver
Remarks

T OW R-o s 77
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Texas Department of Water Resources-Geological Services
Permit No. *

GROUND WATER ANALYSIS REPORT !N SITU MINING URANIUM Well No. W-5 Sample No.M16-4721

Production Area No. IT
Submitted By . e-ur .o , n.cuno Date Collected: 9 /19 /*g; 3y soeuryp 97gpgo

' Company URANIUM RESCURCES INC. LOMGCRIA3,;;n,

SA'.tPLE ?.1ETH00S: Calibrite Ee ',teter (11P: ice 71- oume mit Until Cc is Acor9x. Constant.
Samole Date Temo ( Cl | cH | Soec. Cond. (umhos) ' Scec. Cond. at Well: 2600 ymhos
1 9/19 30.5 i9.51 2600 Normal Water Levet: msi
2 3 n so ,n n a_44 9eog Pumo: Set at mst. cam.
3 , n e, n ,o oc A 44 mn Bottom ot: Casmg mss; screen mu.

CONTAIN E R: 1 Gal. P!astic for *ltems; 1 Gal. Plastic for all other items One quart plastic { full) for Specifi: Conductivity
PRESERVATION *.15TH00S: Acidify * Item to <2 pH (HNO,): Cool all other items to 4 C.
ANA!.YSIS: Lab Name JCRDM3 LA3CRATORIES II C. Data Received 9/19/"8 Date Reported 10/03/79

M AJOR AND SECOND ARY CONST1Trf ENTS (Greue No. II

IT P.1 STO R ET ma/t F een Ecf fe) x dt a'. .o mr

(a) (b) (c) (d)
A. Calcium (Cal 0C315 35. = 20.04 r 1.75 x 52.0 = 91.00 6.88
B. ' agnesium (?.1 ) C0925 71 = 12.16 x .58 x 46.S = 27.03 2.281.

C. Sodium (Na) (10929 522. = 22.39 x 22.71 x43.3=llio.52 89.34
D. Potassium (K) .0937 15. = 33.10 x .38 x 72.0 = 27.36 1.49
E. Total Cation 25.42....

~

F. Carbonate (CO ) C0445 n = 30.00 x n nn x 34.5 = n on n_cn3 _

G. Bicarbonate (HCO ) 004*O 7"2 = 61.02 x 4.4A x 43.S = 194. 46 17.963
H. Sulfate (50 ) C0945 114. = 43.03 x 2.37 x 73.3 = 175.14 9.494
1. Chloride (C;) 00940 643. = 35.45 x 13 14 x 75.9 =1376. 83 72.65
J. Nitrate (NO ,Y) 71851 < *U

3 Total 3002.33 "T.(1) page 35
K. Fluoride (F) 00951 ^d

L. Silica (SiO ) C0955 36. Accuraev ch=ci,,
2 f

M. Total Anion 24.97 p..

N. Teralr , 1645-e
len (E:M) 1.013..

.96 to 1.04*

P. TOS(IE0 C) 70300 1540- TOS (P:0) .90 to 1.101.021
Q. TOS = N .5G = 'e^n E: (S:T) 999 .95 to 1.05R. Ec (25 C) 00C95 A -.e n

S. Ec (Dilute) * x = , ann umhcs D''''**" "' C ATICN

y fl_,my, '' A*itoN? m,m $v$my, ",co,
.

*U. Alk. as CACO 004103 umnos :.
-

i,

V. pH 00403 o ''

.J....f., ..t....f....f....f., ' l . . .J . . ..!...,f,q
.

3 g ., y.,.
,. g

, ., , ,
(1) Saa ST') '.Sr* vets .11t's EdMen [

f o ". . f . ' , f f m.f ma3?.t!NOR AND TR ACE OTlSTITUENTS IGraue h 21 rsw i .f. f ::
ITE'A m,/I ITE?.1 me/1 ITE'A mc/t

. Ar:enie (As) .0 { * !.1anganese t?.tn# .01 * Vanadium tvl< .nl
* Barium (3a) .04 * f.tercury (Hg) .0002 * Zine (Z.,) 012
* Cadmium (CJ) .0001 * *1oly. (',to) .03 Baron (B) 1.5,

* Chrom. (Cr) < 001 * Nickel (Ni) < 01 Ammonia.N < .01
* Copper (Cu) .006 * Selenium (Sel < 001 Rasium I2S + /-1 (sci /1)
* 1ron (F4 .02 * S;;ver (Ag) < *-

* Lead (Pb) .006 * Uranium (U) ~

Analyst TRANK N! MON Checkej3y CA31 CF.0E!C'lIF
Remarks

1214 071
, ,,. ,,,,

.. _ - . . . . -
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Texas Department of Water Resources-Geological Services
Permit No.

GROUNO WATER ANALYSIS RE? ORT lN SITU f.11N!NG URANIU?.1 Vleil No. 'c!-6 Sampla No._ M16-4722
IIProduction Area No.

Submitted By ARTHUR L. 3ISHOP Date Caltected: 9/13/78 AR'ITILn o A.sme.g

' Company I"RANIU!! ?ISCURCES INC. Mine LCNGORIA

SA*.tplE '.1ET403S Calibrate Ec Meter (1}Paae 71 PumsV/eit Until Ec is Aoorer. Canstant.

Samole Cate Temo I C) pH | Sore. Cand. fumhos) Sore. Cend. at V!all: 2S00 pmhos
1 o /'_ o 31 9.42 2300 Normal Water Level: ms!
2 in/c so_c 'a 4e 3an0 Pump: Set at mst. spm.
3 1nnn , ,o eo uo o- 97nn Bottom o.: Casang mst; screen mst.

CONTAl?;ER: 1 Gal. Plastic for *ltems: 1 Gal. Plastic for all other items? One quart plastic (full) for Specific Conductivity
*

PRESERVATION METHODS: Acidify * Itam to <2 pH (HNO
CTC?r:C! LABCRA"'ORIES .3): Cool all other items to 4 C.ANALYSIS: Lab Name INC. Date Received 9/19/78 Date Reported 10/03/78

M AJOR AND SECOND ARY CONSTITUENTS (Grous No.1)

ITEM STO RET me /t F eem Ecf felvfdl "com,

(a) (b) (c) (d)
A. Calcium (Cal 0C915 54. = 20.04 2.69 x 52.0 139.88 10.08
B. Magnesium (Mg) CC325 12. 12.16 x 99 x 46.S . 46.13 3.71

C. Sodium (Na) CC323 519. 22.39 x 22.58 x 48.9 = 1104.16 84.60
D. Potassium (K) CC937 17 = 33.10 .43 x 72.0 30.o6 1.61
E. Toril Cition 26.69....

F. Carbonate (CO ) CC445 0- = 30.00 x 0.v0 x 84.s. 0.00 0.003

C. Bicarbonate (HCO ) C0440 245. = 61.02 x 4.02 x 43,3 17 5. 2 7 15.11
3 143- 2.98H. Sulfate (50 ) C0345 = 43.03 x _ ,73,9 220.22 11.20

4
1. Chloride (C) CC940 695. = 35.45 x 19.61 x 75.c = 1488. 40 73.69

.I- Nitrate (NO N) 71251 < .01
3 Total 3205.03 .T.(1) page 35

K. Fluoride (F) 00351 .o4

L. Sirica (SiO ) 00355 34. Accuraev check
2

M. Total Anion 26.61
.. _ p,ne,

N. To'i' tm 1720. 1.003..
Ion (E:M) .9S to 1.04

P. TDS (180 *C) 73:03 1cAn TOS (P:Q) 1.039 .90 to 1.10
Q. TDS = N .5G =

Ec (S:T) 1.017 .95 to 1.05
,es-

R. Ec (25 'C) CCC95 *enn

S. Ec (Dilute) = x = 'Sen_ - ymhos m a r a na .cArios . anics
0 Ao do To o TO to 6e toU. Alk. as CACO CC410 7m1 gmhos c, =. . .g . 73 og...,....,.. , . . , . p . . . p a . p ., n..;. . ..p . .. sco ,

V. pH C0403 9.26

..f....t.. ..f....!,...f....f.,. .. f , . . . I . . . l .. ..f...L.q .

i '"4 'i i 4 i 1 i'it
-

(1) See ST3 '. termes 1:e Epion |

MI'JOR ANO 79 ACE CONST170enr3 mr393 33. ;) N.. J. m m.tnJ m .t ,4 - 1.. e,r ' '
m . - ,

ITEM melt ITEM melt ITEM ma/t

* Arteme (As) .*o * Manganese (Mnl n1 * Vanacium (V) < . 01
* Bar:um (Sa) *4 * Mercury (Hg) .0001 * Zinc (Zn) .014
* Cadmium (Cd) 0003 * Mary. (Mo) .03 Baron (B) 1.4
* Chrom. 'Cr) .001 * Nickel (Nil 4. .01 Ammonia-N < .01_

* Copper (C. ) .006 * Selenium (Sa) < . Col Radium 225 4 */-l(pei/1)
* Iron (Fe) 03 * Sil er (Ag) < 01
* Lead (Pb) *C04 * Uranium (U) V''

Analyst - ewv !!ve r Checked Sy c,91 cRct. sever
Remarks

i 21'4 072= .o , ,



. .

Te.cas Department of Water Resource >-Geological Services
Permit No.

GROUND WATER ANALYSIS REPORT IN SITU MINING-URANIUM Well No. h7 Sample No.M16-4723

Production Area No. II
Submitted By ARTHUR L. BTSFCP Date CoIIected: 9 /13 /78 : By MTHUR DISitCP

URANIUM RISCURCES INC. W E RIA
Company ,,,;, ,

SA'.1Pt.E PAET5400S: Calibrate Ec *.'e'er f11Pree 71 Pumo Weil Until Ee is Acerou. Comtint.

Samole Data Temo ( C1 cH Soec. Cond. (umhos) 1 Scec. Cond. at Weti: lign umhos
1 9 /1 A M _ -* Q .1 7 t:AOO(3160) Norma 6 Water level; msl

~ *
2 10/9 29.5 8.45 3100 Pump: Set at msl. gpm.
3 10/10 79.50 9.6 3000 Sottom ot: Casang msa: screen mss.

~ ',

CONTAIN ER: 1 Gal. Ptutic for *ltems: 1 Cal. Ptastic for all other items 4 One quart plastic (full) for Specific C nductivity
*

PRESERVATION METHODS: Acidify * ltem to <2 pH (HNO ): Cool all other items to 4 C.3
ANALYSIS: Lab Name JORCAN I.A3CRATORIE3 ..;C. Date Received 9/19/78 Date Reported 10/3/79

M AJOR AND SECCNO ARY CONSTITUENTS tGrous No.1)

ITEM STORET mWI F eom Ecf fel r fru ". .om

(a) (b) (c) (d)

A. Calcium (Ca) 00915 ct = 20.04 x L Oo x 52.0 = icn *A 70.4i

B. Magnesium lM ) 00925 15. = 12.16 x 1.23 x 46.S = 57.32 4.152

C. Sodium (Na) 00923 571. = 22.99 : 24.94 x 43.9 = 1214.68 S3.72

D. Potassiun. (K) C0937 20. = :3.10 x .51 x 72.0 = 36.72 1.72

E. Toni Catina 29.67
...

F. Carbonate (C.1) 00445 O. = 30.00 x 0.00 x S4.5 - 0.00 0.00

C. sicarbonate (HCO ) 00440 215. - St.02 x 3.52 x 43.S = 15 3. 47 11.o7
3

H. Sulf ate (SO ) 00945 165. 43.03 x 3.44 x 73.g = 254. 22 11.70
4

796. 22.45 1703.95 76.331. Ch!oride (C!) 00340 = 25.45 x x 75.3

J. Nitrate (NO .N) 71851 .05 Total 3581.04 *T.(1) age 35
3

K. Fluoride (F) C0351 n
L. Silica (SiO ) 00355 37. Accuracy Check

2

M. Total Anion 29.41 A arma..

N. Tentten 1882.
*

- lon (E:M) 1 - eno .96 to 1.04. . .

P. TDS(130 C) 70:00 1920. TOS (P:Q) 1.026 .30 to 1.10
Q. TOS = N .5G 1774. Ec (S:T) 1.008 .95 to 1.C5

=

R. Ec (25 "C) 00095 3220.
c' ^c " ^ u s enics unionS. Ec (Dilute) = x = 3610. umncs

c 9, $ .$ [.,
0 7.,j,f .7,,.fgco,U. Alk. as CACO C0410 1"6. gmhos

3 ,

V. ;H C0403 9.05

..f....f.. . . f . . . .t . .. .b . . . f , . . . .! ...I....f....f... ,f....f.g
.. , . . . . . . - . .. . . .

SO.

(1) See 37D *.Ws .146 Ew.,n | 1

- I" A "I, AI ~f"' b m'- ctMINOR AND TR ACE CT1STf TUC'JTS fGrwe 'Jo 21 NW A--- '

ITEM m /l IT E*.1 mg/l ITEM mo/t

* Ar:eni:(As) .OAs * Manganese C. ins .01 * Vanadium (V) < .01
M1* Barium (32) .12 * ?.tercury (Hg) * Zine (Zn) .009

* Cadmium (Cd) < .0001 * :.tcly. (Mo) .03 Boron (8) 1.4

* Chrom. (Cr) .002 * N;ckel(Ni) < .01 Ammonia.N .01
* Ccpoer (Cu) .005 * Se!enium (Sei .001 Racium 2:580 a. :pci/1)

* Iron (Fe) .05 * S:iver (Ag) < "

* Lead (F5) ( .001 * Uranium (U) .223

Analyst Checked By CARI. CRCTICVER, . . . . , . . . . - ,

*-"
1214 071

.

T OW 4o t ?7
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Texas Department of Water Resources-Geological Services
Permit No. .

GROUND WATER ANALYSIS REPORT IN SITU *.11NING-URANIUM Viell No. W-8 Sample No. M16-4724
IIProduction Area No.

Submitted By ARTHUR L. BIS!!OP
Date Counctid: 9/13/73 h ARTHUR oi.m e

Company URANIUM RESCURCES IMC. LCMGCRIAf.1ine

S A *.i P t. E '.1 ETH 0 0 S: Calibrste Ee P.iem (11Psee 71 Pomo'.*left Uatri Ee :s Accrev Constant.
Samore Date Temp ( C) | pH Soec. Cond. (umhos) | Saec. Cond. n VIell: 35C0 umnos
1 oma 11 0 9.3 3500 I Normal Water Lne6: ms
2 into 99 n 4 an iono Pump: Sat ar mst. gp m.
3 1n nc 30 n a cn 3enn Bottom of: Casang mst; screen mst.

CONTAINER: 1 Gal. Plastic for *ltems: 1 Gal. Plastic for au other items; One quart plastic ffull) f or Specific Conductivity
PRESERVATION METH005: Acidify * Item to <2 pH (HNO,1: Cool asi other items to 4'C.
ANALYSIS: Lah Name JCRDAN LA3CRATCRIES INC. Cate Received 9-19-78 Date Reported 10-3-78

MAJOR AND SECONDARY CONSTITUENTS fGroua No.11

ITEM STO RET n aM F ee Erf fe) v I ) *'. eemd

(a) (b) (c) (d)
A. Calcium (Ca) CC915 77- = 20.C4 : 3 84 x 52.0 = 199.68 11.22
B. Magnesium (Mg) 00925 20- - 12.16 x 14 x 46.S = h 'R 4 '#

C. Sadium (Na) 00329 647 = 22.39 x 28.14 x 43.3 1376.05 82.21
D. Potassium (K) 00937 24. = 03.10 r .61 t 72.0 = 43.92 1.78
E. Tetst Cation 34.23..

F. Carbonate (CO ) 0445 c. = 30.00 x 0.00 x 54.s = 0.00 0.003
G. Bicarbonate (HCO ) C0440 214 = 61.02 x 3.51 x 43.S = 15 3. 04 10.273
H. Sulfate (50 ) 00945 210. 43,g3 x 4.37 x 73,3 = 322. 94 12.794

932. 26.29 ,75,3,1995. n a. 34I. Chloride (C:) 0C340 = 35.45 x

.I- Nitrate (NO .N) 71851 1.7 Tets 4167.46 , =T.(1) pac 353
K. Fluoride (F) 00951 c'

L. Silies (SiO ) 00355 39. Accur:cv Check
2

M. Total Anion .
34 17 %.

N. Total te, 2165.
fon (E:M) 1.002 .96 to 1.04

* * *

P. TOS (130 *Cl 70300 20?o. TCS (P:C) 1.015 ,90 :o 1,10
Q. TOS = N . 5G 2058..

=
Ec (S;T) 1.CC6 .95 to 1.C5

R. Ec (25 C) C0095 3720.
S. Ec (Oilute) = x = 4192. gmhos 0' a c = . *M % CATION % ANICN

So so .11 to o Oo do so SoU. Alk. as CACO 00410 le3. gmhos c3 .6 r ' P ' ~r '"i ' ' ''t ' '' F ' t " ' '1 ' t " HCo,
V. pH 00403 a.13

y, '...f...7.. . .! . .! .. .. ! . . ., f . . ..f....f.*..l....t.. '

SO,
.;...,.. , 4 . . , . ), . , . . , .,

(1) See STO Me*cdt.14tw Edition | !

MINOR AND TR ACE CONST!TUENTS(Grouc H. U NaW 1 ,J..,.f...L. d . ,Eid ml..e 4 C:
'

,,

ITEM mea ITEM meM ITEM me.1

* Arsenie (As) 0.00g * :. tan;aness ti.tna 0.02 * Vanadium iV) < 0. 01
* Sarium (Ba) 0.03 * Mercury (Hg) 0.0001 * Zinc (Zn) 0.013
* Cadmium (Co) < 0. 0001 * Moly. (Mo) 0.02 Boron (3) 15
* Chrom. (Cr) O.002 * Nick.cl (Nil < 0.01 Ammonia.N < 0. 01
* Cooper (Ca) 0.C05 * Selenium (Sa) < 0.CC1 Radium 22S 3 '/-1 (pcitt)
* Iron (Fe) 0 03 3;fver (Ag) < O O'

* Lead (Pb) <0.001 * Uranium (U) 0.056

Analyst -. w .-f ... .P r Checked By c .E cv . :ct. g
Remtrts

TCw m.ot 77

.. - - .. . . . . . -.
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Texas Departn'ent of Water Resources-Geological Services
Permit flo. .

GROUND WATER ANAL.YSIS REPORT IN SITU.'<11NING URAN!UM Well No. MU-9 Sample Noptl6-4725

Production Area No. II

Submitted By . ARTHUR L. BISHCP Date Collected: 9/18/78 :By MNR BWOP

Company URANIUM RISCURCE3 INC. Mine LCMCORIA

SAMPlc METWOOS Calibrate Ee Meter (1) Pee,71 Pu-to Weil Until Ee is Aceros. Centtant.

Samore Date Temo ( C) pH | Soec. Cond. fumhos) Soec. Cand. at Weli: 3450 umhos
I o/19 30. 8.56 3450 Normal Watar Level; mst
2 10/9 28.5 8.49 3400 Pump: Ser at msl. gom.
3 10/10 28.50 8. 6'1 3400 Bottom ot: Casmg mst: screen mst.

CONTAINER: 1 Gal. Plastic for *ltems: 1 Gal. P'as:ic !or a!! other iterns; One quart plastic { full) for Specific Conductivity
PRESERVATION METH00S: Acidify * Item to <2 pH (Hr10 ); Cool a;l other items to 4 C.

g
ANALYSIS: Lab Name JCRDAN I.ABCRA*C'tIIS NC. Cate Reesived 9-19-78 Date Reported 10-3-78

MAJOR AND SEC0"JO ARY CONSTITUE*JTS(Greue Nu. Il

ITE'.9 STORET me't u eom Ecf fe) v Idl 's eem

(a) (b) (c) (d)
A. Calcium (Ca) 00315 61. = 20.04 x 3.04 x 52.0 = 158.08 9.16
B. Magnesium (M ) C:325 16. - 12.16 x 1.32 x 46.6 61.51 3.982

C. Sodium (Na) 00929 643. = 22.99 x 27.97 x 48.9 1367. 73 84.32

D Potassium (K) C0937 33- = 39.10 x .84 x 72.0 = W.48 2.H

E. Totat Carion U ,17...

F. Carbonate (CO ) 00445 0. = 30.00 x c.00 x 34.s = 0.00 0.003
C. B!carbonata (HCO ) C0440 216. = 61.02 x 3.54 x 43.6 154. 34 10.813
H. Sulfate (SO ) 00345 213. = 43.03 : 4 43 x 73.9 327. 38 13.53

4
1. Chloride (C1) C0340 = 35.45 x x 75.9 =1000 *

070* A4 * " "*

J. Nitr:te (N O. N) 71851 ,c Tot 31 4009.57 =T.(1) page 35*
K. Fluoride (F) 00351

#*"**'' *L. S;tica (SiO ) 00355 ,,
2

M. Total Anion .
32 4' Ran"e

N. To9f to., 2107.
lon (E:M) 1.012 .96 to 1.04

P. TOS (180 *C) 70300 2060. TOS (P:Q) 1.031 .90 to 1.10
Q. TOS = N .5G 1999. Ec (S:T) 1.011 .95 to 1.05

=

R. Ec (25 *C) C0')SS 3620.
S. Ec (Dilute) = x = D''C**" '' CA flON % ANICN4052. umhos

80 Go do to o ?o do 6o So
U. Ark. as CACO Cc410 1,, ,< , umnos c. .,.v. . p.. r r ' riw'te- MCo3 n

V. pH C0403 8.07

. . f . . . . f. . . .f . . . .f . . . . f. . . . f. . .? . .f .. .. f .. . . f , . ..f....f.. 3o,g

..g.... ...g.7 7 ,.).. . . , . . . , . .

(1) See S*O 'htheds. Wh E6 tion |

Mt'!O R AND TR A CE CO'!STITUE'lTS 'Gr~:e ?h. ?) Naoy ..f. .L n!nnk ,.f o 1 1.nfmf*J Cl

ITEM rnsil ITEM rna/t ITEM mall
* Manganese (t.1n)* Arsenic (As) m. * Vanadium (VI / 61m

* Barium (Sa) * Mercury (Hg) ern1 * Zinc (Zn) .000-e

* Cadmium (Cd) < _0001 * Moty. !Mo) >02 Boron (S) 1.5
* Chrom.(Cr) .001 * N:ckel(Nil < .01 Ammonia.N < 0.01
* Capper (Cu) .006 * Selenium (Sa) .001 Radium 22Sil +/-2 (pei/1)
* iron (Fe) .02 * Sj;ver IAg) < .01
* Lead (Pb) < 001 * Uranium (U) 004

Analyst m .,v ytvmt Checked 3y c m r- v .9ci m
Remarks

1214 075
T Owen.o t yy

. .
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Texas Department of Water Resources-Geologic 31 Services
Permit No.

GROUND WATER ANALYSIS REPORT IN SITU '.tlNING-URAN!U.'.1 Well No. MW-10 Sampfe No. M16-4726

Production Area No. II

Submitted By ARTHUR L. BISHCP Date Collected: 9/10/73 By ARTHun o. m c

Company UFANIUM RESCURCES INC. Mine LCNGORIA
SAMPLE *.1ETH00S Calibnte Ee 9eter (11Ps- 71 Pmo we t Un61 Ee is Acerow Consrant.r

Samore Date | Temo ( C) | oH Soee. Cond. (umhos) ! Soec. Cond. at We!I: 3250 umhos
1 o n el m is 19 . 5 3250 Normal Water tsven mst
2 3 o /o I ,q no 9.45 3100 Pumo: Setat mst. gpm.
3 t o /7 d 29. 50 9.63 3000 Bottom of: Casing mss; screen mst

CONTAINER: 1 Gal. P!astic for *!tems: 1 Gal. Plastic for all other items 4 One quart plastic { full) for Specific Conductivity
PRESERVATION METHOOS: Acidify * Item to <2 pH (HNO ); Cool all other items to 4 C.

3
ANALYSIS: 1.ab Name JCPDAN LA9CDATO9TES Care Received 9/19/78 Date Reperted 10/3/78

M AJOR AND SECONO ARY CONST)TUENTS (Greuo No 11

ITEM STORET men F eem Eef fel g ie) % eem

(a) (b) (c) (d)
A .~ Calcium (Ca) 00915 66. = 20.04 x 3.29 x52.0 171.08 10.87
B. Magnesium (Mg) 00225 14. = 12.16 x 1.15 x 46.S = 53.59 3.80
C. Sodium (Na) C0923 580. = 22.33 x 25.23 x 43.3 = 1233.75 83.38
D. Potassium (K) C0337 23. = 33.10 x 59 x 72.0 = 42.48 .L.9s

E. Tont Cation 30.22
....

F. Carbonate (Cay C0545 0. = 30.00 0.00 x 34.s = 0.00 0.00
G. Sicarbonate(HCO ) 00440 203. = 61.02 x 3.33 x 43.g = 145.19 11.043
H. Sulfate (SO ) 00945 147- = 48.03 x 3.C6 x 73.g = 226.13 10.144

d43* 23. a '**"1. Chieride (C:) 00940 = 35.45 x 75.3 = 1# * *
J. Mitrate (NO .N) 71851 .24 Total 3677.12 =T.(1) page 353
K.

Silica (Si5(F)
Fluoride 00951 n

L.. 2) 00355 to. ##" * ** **

M. Total Anion 30.17 RarMe..

N. To m fon 1916.
lon (Ed.1) 1.003 .36 to 1.04

. . .

P. TDS (180'C) 70300 1860. TCS (P:Q) 1.025 .90 to 1.10
Q. TOS = N . 5G 1814. Ec (S:T) 1.015 .95 to 1.05

=

R. Ec (25'C) 00005 3330.
S. Ec (Oilutel = x = 3732. umhos O f A F = A 'A % CADON % ANICN

Ro 63 do To o to do 6o SoU. Alk. as CACO3 00410 16 n, . umnos e, . p . y. . . , .v"r' r r9 - rP' "co' " m
s

V. pH C0403 3 11

..f....!.....?....f....f....f.. ..f .. .. f ... . f . . , , r ! . . . .f . ,q
. . . . . ..g. , ., ,..p ,. . . y . ; .

gg
.g...

(1) See STD Va*%ds Mm E9%n | |

'11NOR AND TRACE 00*JSTITUE'lTS f Gous No. 71 N4* $ "! " t " L 3.. A f+ '%f dd-. '
c1

IT E ?.1 mg/l IT E?.1 melt ITEM mel!
* Arsenic (As) .033 * Manganese Lt.tna .vA * Vanadium (V) < .01
* Barium (3al .05 * Mercury (Hg) .0001 = z ng(zn) .012
* Cadmium (Cd) < 0.0001 - Moly. 0.to) .02

Baron (B) 1.5
* Chrom.(Cs) 0.003 * Nickel (Ni) < .ui

Ammenia N 01
* Cooper (Cal 0.009 * Sefenium (Se) < .001 Radium 2251 -a i/ fgeill)* tron (Fe) 0.04 * Silar (pt) < .01

* Lead (P5) < .001 * Uranium (U) .059

Analyst enNv. NTEN Checked 5y _ CARL CRCUNCVER
Remarks

TCwm Ot?7

.



.

Texas Department of Water Resources-Geological Services
Permit No.

GROUND WATER ANALYSIS REPORT-IN SITU ?.11NING URANIUM Well ?Jo. MW-11 Sample No.M16-4727

Production Area No. II
Submitted By A ?"'uUD 1. 9TSFOP Date Conected: 9 /18 /78 ; 8y ARTHun BIsaop

URANIUM RESOURCES INC. LONGCRIACompany g;,,

SAMPLE METHODS: Caf abrate Ee Mmr f tien,71 p.sc.o '.*teit U,til Ee is Acer,x. Constant.

Samele Date Tems ( C) cH Saec. Cand. (umhos) I Soec. Cand. at Well: 3000 umhos
1 o /1 a 11 o q. 3M 1000 i tJormal Water t.e,al: msi
2 in/o 'n.0 18.38 3000 i Pump: Set at mst. gpm.
3 ine1r in 7s; la 40 ?ono Sottom of: Casing mst; screen mss.

CONTAINE R: 1 Gal. Pfastic for *ttems: 1 Gal. Ptsstic fer all attier iten:s4 0..e quart plastic (fult) for Specific Conductivity

PRESERVATION METHODS: Acidify * Item to <2 pri(HN0y;C.Cool s't other items to 4 C.
ANALYSIS: Lab Name JCRDAN LABORATORIES AN Cate Received 9-19-78 Date Reported 10-3-78

MAJOR AND SECONDARY CONSTITUENTS IGreuo h 11

ITEM STORET mn/t F eom Ecf (d r (11 *, covi

(a) (b) (c) (d)
A. Calcium (Ca) 00915 61. = 20.34 x 3.04 x 52.3 = 158.08 10.71
B. Magnesium (Mg) 00925 14- = 12.16 x l 15 x 46.S = 53 5# 4"

C. Sodium (Na) 0C929 544. = 22.99 : 23.66 x 48.9 = 1156.97 83.34
D. Potassium (K) 00937 21. = 33.10 x .54 x 72.3 38.88 1.90

E. Test Carica 29.30....

F. Carbonate (CO ) 00445 0. = 20.C0 x 0.00 x 34.s . 0.00 0.003
C. Bicarbonate (HCO ) 00440 249. = 61.02 x 4.C8 x 43.S . 177.89 14.57

3
H. Sulfate (SO ) 00945 159.

4 43,33 , 3.31 244.61 11.82x 73.3
1. Chloride (C1) C0340 731. 35.45 x 20.62 x 75.3 1565.06 73.62
J. Nitrate (N0 N) 71851 17

7 Tota! 3395.08 "T .(1) page 35
K. Fluoride (F) 00951 "

L. Silica (SiO ) C0955 39. Accuracy Check
2

M- Total Anion .
23.01 g,n,,

N. Tent ton 1220.
lon (E:M) 1.014 .96 to 1.04

'"*
*

P. TOS (130 C) 70300 1740. TDS (P:C) 1.026 '90 to :.10
Q. TOS = N . 5G

1696}
. =

Ec (S:T) 998 .95 to 1.05
R. Ec (25. ) C0095C 3070
S. Ec (Dilute) = x . 3390. gmhcs W= m % CAriON *5 ANION

to Go do ?o o ?o do 6o soU. Aik. as CACO 00410 704. umnos ca3 . r. ~i.. . .c r.v.t" . . . i . . .q . . sco,. so u

V. pH 00403 8.17

. .f . .. . f.. ..?..,'..',....f.. ..? . . f .. . .? . . ., f . ,

,...'....f..
q ., go

y ., 37 ., , . . , .,,

(1) ! e S*D Methods 14th Editien | |

. L. "I . ..f d % f.o 1. .UINOR Af40 TR.1CE CONSTITUP!TS fGrono "in. ?! No.r . . ' ' * '., ". c

ITEM me/l ITP.1 mea ITEM maa
* Arsenic (As) .022 * :.tanganasa tt.ta; n! Vanadium (VJ < . 01*

* 3arium (Sa) .n4 * Mercury (Hg) .0002 Zinc (Zn) .012*

* Cadmium (CJ) < .0001 * * tory. (Mol .03 Boron (2) i 3.

* Chrom. (Cr) .001 * Nicxel(Nil < .01 Ammoma-N m
* Cooper L) .005 * Serenium (Se) < .001 Radium 226 2 +/-lfpei/1)
* |ron (Fel 93 * Saver (A;) < .01
* Lead (P5) 001 * Ursnium (U) .047

Analyst 't;xc.7, TPRE Checked By C.W , CPC*.01CVER
Remarks

'

T ow ni.o,7-
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Texas Department of Water Resources-Geological Services
Permit No.

GROUND WATER ANALYSIS REPORT IN SITU ?.11NING URAN!U?.i Well No. W1-12 Sample No.M16-4728

Production Area No. II
~

Submitted By ARTHUR L. BISHOP Date Collected: 9-18-78 ; 3y ARTHUR L. SI5hCP

Company URANIUM RESCURCES INC. * fine LONGORIA.

SAMP'.E METHOUS: C4brate Ee %ter filPm 71 Pum We t Unt;I Ee is Acersr. Constant.r

San =le Date | Temo ( C) oH | Soec. Cond. (umhos) | Soec. Cond. at Well: 3000 umhos
1 o /1 A 31.75 9.2 3000 Normal Water Level: ms:
2 10/9 30.00 8.10 2800 Pumo: Set at ms!. com.
3 | 10/10 30,5 18 . 3 5 2800 Bottom of: Casing mst; screen mst.

CONTAINER: 1 Gal. Pfastic for *!tems 1 Gal. Plastic fer all other items 4 One quart afasti; (full) for Specific Conductivity
PRESERVATION '.1ETH 003: Acidify * Item to <2 pH (HNO ); Cool all other items to 4 *C.3
ANALYSIS: Lab Name JC?OAM LABOPATCkIES !!TC. Date Received 9-19-78 Date Reported 10-3-78

M AJOR AND SECOND ARY CONSTITUENTS (Grouo No.1)

ITEM STO RET me/l F eem Eef fe) rid) % eem

(a) (b) (c) (d)
A. Calcium (Cal 00915 55. = 20.04 x 2.74 x52.3 142.43 9.92

B. Magnesium (Mg) 00325 13. = 12.16 x 1.07 x 46.5 49.86 3.87

C. Sodium (Na) 00323 534. = 22.99 x 23.23 x 43.3 1135. 95 84.08

D. Potassium (K) 00937 23. = 39.10 x .59 x 72.0 42.48 2.14

E. Terat Cation 27.63
....

F. Carbonate (CO ) 00445 O. = 30.00 x 0.00 x 84.5 - 0.00 0.003

G. Bicarbonate (HCO ) 00440 249 = 61.02 x 4.08 x 43.S .177. 89 14.703
H. Sulfate (50 ) 00945 163. 43.c3 x 3.50 x 73,3 258.65 12.61

4
715-1. Chloride (C) 00340 = 35.45 x 20.17 x 75.3 4.5 30.90 72.68

J. Nitrate (NO .N) 71851 2.6 Total 3338.21 =T.(1) page 353
K. Fluoride (F) 00951 *3

.

L. Silica (S;0 ) 00355 41. Accuracy Cheek
2

27.75M. Total Anion . g
N. Ter3: tan 1901- ron (E .M) .996 .96 to 1.04. . . .

P. TOS (180 *C) 703C0 l'40 TCS (P:Q) 1.038 .90 to 1.10
Q. TOS = N .5G = ,#" Ec (S:T) 1.013 .95 to 1.05
R. Ec (25'C) 00035 70an

S. Ec (Dilute) = x = O' A C = A 'A *. C A TIO N % ANtON??a0. * umhos
B0 60 40 70 0 OS 40 60 80U. A:k. as CACO 00410 204 umhos c. .;mi. . . 3.......p. .mp ,...i....i.o . . p .. p . . wcO,3 m

V. pH C0403 8.10

. . t .. . . l . . . . . , . . . ' . ...f... ..f....f.. .. . .f l . . f . . .? .. . . t . . , , . . t . . . . f . 'g
, 7 ,.g.. ,, .

50,
3...

(1) See STO '.tituds tan Emn

. . . . , A , o f .o . l .. !MINO R AND TR ACE CONSTITUENTS 'Cmuo h ?) New ..t. , , . ? . ' , . . . f- . f . , '
;;,

ITEM men ITE'.1 mea ITEM mea
*

Artenic (As) n.61- * Manganesa t.*.tnl .02 * Vanadium (V) < . 01*

Barium (Sa) e ns*
* Mercury (Hg) .0001 * Zing (Zn) .019

Cadmium (Cd) < 0. 00S1 * Mofy. (.'.to) .02 Boron (B) 1.4
*

* Chrom. (Cr) 0.002 * Nickel (Ni) < .01 Ammon; 3 < 0.01
Copper (Cu) .005 * Selenium (Sa) < 001*

Radium 22S 19 */-hoci/1)
* Iron (Fs) .03 * Silver (Ag) < .01

* Lead (P'o) < ee* * Uranium (U) .063

Analyst i.ept r mv~t Checxed 3y ';;L cyc;nct.IR

Remarks

\T owa-o m

_ .



_ . . _ _
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Texas Department of Water Resources-Geological Services ~

.

Permit flo.

GROUND WATER ANALYSIS REPORT IN SITU MINING URANIUM Weil fio. M-13 Sample flo.M16-495 9

Production Area rJo. II
Submitted By A:STn L '9Tsuco Cate Collected: 9/27 /78 By WILLIA 1 CHAPMAN_

URANIUM RESCURCES INC. LCNGCRIACompany ,,j . ,n

SA?.1P; E METH00S: Calibrate Ee *.teter (1)Pt= 71 Pume Wen U-*:1Eeis Acyou.Convint.
Samole Date | Temo ( C) oH | Soec. Cond. (umhos) Saee. Cond. at '/!e!!: 2900 pmhos
1 9/28 129.60 8.50 2840 tJorm21'.'.'ater Lavel: ms:
2 10/o 24.0 9.5C 2900 Pump: Set at mst. gpm.
3 to/7n 79_q Q M 2900 Bottom of: C:smg mst; screen mst.

C0flTAlflER: 1 Gal. Pf astic for * Items: 1 Gal. Plastic for all other items; One quart plastic {fu:1) for Specific Conductivity
PR ESERVATION !.1ETH 00S: Acidify * Item to <2 pH (HNO ); Coof all otheritems to 4 C.

3
AflALYSIS: Lab flame vem , wornom nic _ Date Received o / 25Y"?A Date Reported 10/12/78

f.tAJOR AND SECO?ID ARY COSitTITUENTS (Greue No.1)

ITE'1 STORET e/t F gem Eef let t fd 'Gecm
(4) (b) (c) (d)

A. Calcium (Ca) 00315 55. = 20.04 : 2.74 x 52.0 = 142.48 9.99
B. Magnesium (:.ts) 00325 16. = 12.16 x 1.32 x 43.s = 61.51 4.81
C. Sodium (Na) DCS23 527. 22.33 x 22.92 1 4 8.S = 1120 ?3 83 53

D. Potsssium (K) 00337 18. = 39.10 x .46 x 72.3 = 33.12 1.68

E. Total Carien 27.44...

F. Carbonate (CO ) C0445 11. = 30.00 : .37 x 24.5 = 31.30 1.343
C. Bicarbonate (HCO ) 00:40 217. = 61.02 x 3.56 x 43.s = 155.22 12.943
H. Sulfate (50 ) C0345 145. = 43.03 x 3.02 x 73.3 = 223.18 10.98

4
1. Chloride (C1) 0C340 729. = 35.45 x 20.56 x 753 = 1560.50 74.74

J. fJitrate (f;0 ft) 71351 .85 Tetai 3323.10 =T.(1) page 353
K. Fluoride (F) 0C351 54

L. SIUca (SiO ) C0355 34. Accuracy Check
2

M. Total Anion .
27.51 p ,,,,

N. Totei'on 1-c,
Ion (E:M) .997 .96 to 1.04..

*

P. TOS (180 C) 70300 16a0. TDS (P:Q) 1.021 .90 to 1.10
Q. TOS = PJ .5G 1645. .995=

g ;3.T) .95 to 1.05
R. E: (25 'C) C0035 2950.

3310. ymbosS. Ec (Dilute) = x = PAS 21" % CA?!ON 6 ANION

U. Af k. as CACO 30410 M6. pmhos e, " , Q.. .g . oS ... [ ,. ,.5.f ,co,3 _ 3m

8 39V. pH 00403

. . t . .. , f .. ..f....f....f....f., ..1...?....f.,'.- .J....f... 50. , . ,
. ...g. ,.. 3 .,.3 ..g. ,g.3

(1) See S*D '.tends . ! f 5 ESAn |

-!INOR AND TR ACE CONSTITUENTS IGrm *fo. 21 N a- * l- i t " .' " l. " L " ' A ! m.f m c:

ITE?,1 mea IT E'.1 m:.4 ITEM c1A
* Arsenic (As) O mia * Manganess C.Ini n n' Vanadium (V) <0. c1*

* Estium (34) O.04 * Mercury (Hg) O.0C02_ Zine (Zn) 0.015*

* C:dmium (Cd) 0.0C03 * .toly. (Mol 0.04 3 aron (3) 1.4

* Chrom. (Cr) 0.003 * Nickel (Ni) <0.Cl Ammonia ; 0.02e

* Copoer (Co) 0.010 * Salenium (Sa) <0.001 Radium 225 h ~1 (pci/1)
* Iron (Fe) 0.14 * S;;<er (A;) <0 01
* Lead (P5) 0.005 * Uranium (U) 0 C*

An2lyst e.m. c u-.r -e Checkad 3y m e, m mcu- . e_
Remarks

1214 079
TOWM o177

._



. . .

Texas Department of Water Resources-Geological Services *

. .

Permit No.

GPOUB.D WATER ANALYSIS REPORT IN SITU MINING URANIUM Well No. % 14 Sample No.M16-4960

Production Area No. II

Submitted By ARTHUR L. BISHOP Date Collected: 9/27/IO By WILLIA 4 "#"*M

Company URANIUM RESCURCES INC. 3;n, LCNOCRIA

SAFtPt.E *.tETH003: Calibrate Ec *. tete, r1) Pace 71- Puro Welt Until Ee is a erox. Constant.c

Samole | D ate Temo ( C) | oH Soec. Cond. (umhos) Soec. Cand. at Wa!!: 2820 umhos
1 9/28 29.50 "8.50 2820 tJormal water Level: ms
2 to/q 99 c0 g.44 2900 Pump: Set at mst. gpm.
3 inno So to o 14 2600 Bottom of: Casma msl: screen mst.

CONTAINER: 1 Gal. Plastic for *tteras: 1 Cal. Plastic for all ether items; One cluart plastic {fu:l) for Specific Conductivity
PRESERVATION METH00S: Acid 4fy * Item to <2 pH (HNO ): Cool all other items to 4 C.

3
ANA LYSIS: Lab Name *eena *r * n onwa-o't e +w- Date Received o '2 9 r?o Date Reported ' n D $ /~ 9

M AJOR AND SECOND ARY CONSTITUENTS 'Crous No. H

ITE3.1 STORET men F eem Eef fe) < rd) * . 3m.

la) (b) (c) (d)
A. Calcium (Cal 00315 47. = 20.04 x 2.35 x 52.0 = 122'.20 9.02
B. Magnesium (Mg) C0325 12. = 12.16 : .99 x 45.S = 46.13 3.90
C. Sodium (Na) C0329 00929 = 22.99 x 511. x 43.3 = 1087.05 85.20
D. Pot:ssium (K) C0337 19. = 33.10 x .49 x 72.0 = 35.28 1.88

E. Total Cition 26.06
....

F. Carbonate (C3 ) C0445 2. 30.ca x .07 x 2 4.S . 5.92 .273
G. Bicarbonata (HCO ) 00440 222. = St.02 x 3.64 , 43,5 158.70 13.86

3 ** 2.el 207.66 w. ,oH. Sulfate (50 ) CC945 = 43.03 x , 73,3 ,4
I. Chlorida (Q) 00340 700. = 35.45 x 19.75 x 75.3 1499.02 75.13
J. Nitrate (NO -N) 71851 2.1 Teal 3161. 97 "T.(1) page 353
K. Fluoride (F) 00051 &

L. Silica (50 ) C0355 33. Accursev Check
2

M. Total Anton 26.27 p,ne,.

N. Tent ten tm

P. TOS (130 'C) 703C0 1630. -
ion (E..'.1) .992 .96 to 1.04

.

TCS (P:0) 1.037 .90 to 1.10
Q. TOS = N . 5G 1573. ge(S;7) .990 .95 to 1.05

.
=

R. Ec (25 'C) 00035 2880.
3130. umhosS. Ec (Ciiute) = x = W"^** % o^rics s anses

oU. Atk. as CACO C04to 136. umnos e, ".,..y .y 7 4 u y. , ,y , , .g,,, , %
'

3 u
,

V. pH CO.*03 8.35

..? . . . t . . ..f....f....f....f.. s .. f . . . . f .. . . f ., . , f ., ..L .g,g
' '

(1) See STO *.temods - 1*r' Estien |''
- 1...f-.d.. I L.?.1t N O R A *:0 T4 ACE CONSTIT'JP:TS (Croue No. 21 Na. . . . - 4, .J on L ,.f o ?'

C:

ITEM mqa ITE?.1 mel ITEM mon
* Arsenic (As) O.019 * fJan;acasa U.:nf h 61 * Vanadium (V) O c?
* Sarium (Sal 0.06 * Mercury (Hg) O.CC04 Zine (Zn) 0.009*

* Cadmium (Cd) 0.0002 * Mo:y. (f.to) 0.02 Baron (B) 1.4
* Chrom.(Cr) 0.002 * Nickel (Ni) <0.01 Ammonia.N (0.01
* Coo;er (Cu) 0.005 * Selenium (Sel <0.001 Radium 225 2'/-l (oci/1)
* Iron (Fe) 9 01 * S!!ver (A;) <> u
* Lesd (Pb) U*** * Uraniurn (U) * * " *

Analyst FRA?:K NIXCt! Checiced By _ CARL CRCNNCVER
Rer arts

\
TOW R-o177



_

. . .

Texas Department of Water Resources-Geological Services
.

Permit No.

GROUND WATER ANALYSIS REPORT IN Sn U ?.!!NING URANIU?.1 Well No. M-15 Sample No.M16-4961

Production Area No. II
Submitted 3y 3 PTMt'R L . BISMCP Date Caltacted: 9/27/78 ;By WILLIAM CHAPMAN

URANIUM RESCURCES INC. WERnCompany 7,;;,,

SA'iP! E METH00S' Calibnte Ee '.let'e II)Pne 71 D am., Wert IPril Ee is A;eror. Consunt.
Samore Date Temo ( C) | DH Spec. Cond. (umhes) | Soe:. Cand. et Walt: 2700 umhos
1 o /mo 9e en I o 9.i sann | Normal'.*.'ater Level: msl
2 i n to in n b Sn Sc00 i Pues: Sat at mst. gym.
3 i n r1 n . so n h on S c r'n ) Bottom of: Canng msi; screen mst.

CONTAINER: 1 Gal Pfastic for *ttems; 1 Gal. P!astic for all otner items; One quart plastic (futt) for SpeciHe Conductivity
PRESERVATION METHOOS: Acidify * trem to <2 pH (HNO,1; Coat eil::her items to 4 *C.
ANALYSIS: La5Name nomt rincer'.no m *Nr- Dats Received o/'A/79 Cate Reported in /12 /70

M AJOR AND SECOND ARY CONSTITUENTS (Grouc No.11

ITEM STORET m 't F eem Eef fe) e f<f) ". em
(a) (b) (c) (d)

A. Calcium (Cal 00315 4A = 20.04 x ' - 'n x 52.0 = ''o Ao o.16
B. Magnesium (Ms) 00325 13. = 12.1 S x 1.07 x 46.6 = 49.96 4.26
C. Sodium (Na) 00323 490. = 22.33 x 21.31 x 4 3.3 = 1042.C6 84.87
D. Potassium (K) 00337 17. = 33.10 x .43 x 72.0 = 30.96 1.71

E. Tota Catien 25.11...

F. Carbonate (CO ) 00445 n = 30.00 < n an x 84.s = n en n nn3

G. Bi:arbonate(HCO ) C0440 24o = St.02 x 4 no x 43.S = 17,_ao ,c.,A3
H. Sui'are (SO ) 00345 115. = 43.03 x 2.39 x 73.3 = 176.62 9.374
1. Chloride (C) 00340 656. = 35."5 x 18.50 x 75.3 = 1404.15 74.09

J. Nitrate (N0 N) 71851 1. '4 Tont 3001.14 =T.(t) p:ge 35y
K. Fluoride (F) 00351 M

L. Sirica (sic ) 00355 34. Accuraev Check
3

M. Total Anion .
24 97 Rance

N. Toni ton ic'* ton (E:!.1) 1.C06 .96 to 1.04.

P. TOS (130 *C) 70300 1560. TOS |P:Q) 1.042 .90 to 1.10
Q. TDS = N . 5G 1497 Ec (S:T) .986 .95 to 1.05.

=

R. E: (25 *C) 00035 2750.

S. Ec (Dilute) = x = 2960. umhos o''W'' " CATION * ANION.

e, ", .y $pjy '
..y 7..g.[ , , 8',.. .%co,U. Alk. as CACO 3 00410 204. umhos

,

V. pH 00403 8.21

. . t . .. . r. . . .f. . .. t . . . .! .. .. f . . ..!...t...,q , . . t . . . . t . . ...',..p. 3o,
..g., ., . , . g. ..;

(1) See STO '.te'hodt . btth Oit'en |

t-o emL f e t, f rof. 3?.itNOR AND TR ACE CONST;T'JENTS 10 reno *!s. 2) u s. - f, r ::n eo

IT E'.1 mm1 IT E',1 mwl IT E'.1 mm1

* Arsenic 'As) 0.020 * Manganase tMM q n' * Vanadium (V) <0.01
* 3 anum (33) o _ n -r * !. ercury fHg) n n''0 5 * Zine (Zn) O.004
* Cadmium (Cd) n.ac02 * '.ioly. (Mol 0.03 Doron (3) 1.4.

* Chrom. (Cr) 0.002 * Nickel (N:) <0.01 Ammonia N 0.01
* Copper (Cu) 0.004 * Scienium (Se) 0.001 Radium :2S su _' foci /1)
* Iron (Fe) (0.01 * Silver ( A;) < 0. M
* Lead (Pb) (0.001 * Uranium (U) d*C'-

Analyst
. , , ... . C:ttked By CARL CRC'.c:CVER
- . - . - - ~ ~ 'R m a,,,

1214 081

'OW R .o17 *
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Texas Department of Water Resources-Geological Services
*

, ,

Perr,t No.

GROUND WATER ANALYSIS REPORT IN SITU MINING URANIUM Well No. U-208 Sample No.M16-4962

Production Area No. II

Submitted By AR"'HUR L. BISHCP Date Cci| acted 9/27/79 By WILLIAA '""#***'

Company URANIUM RESOURCES INC. u;n, LCNGCRIA

SAMPt.E METHODS: Cahbrate Ec Meter itips,e 71- or,o weit Un61 Ee is scorer. Coastrt.
Sample Date Tems ( C) | oH | S:ec. Cond. (umh es) Scec. Coni at ?Ielf: 3400 pmhos
1 o ma ao en b eni , ann flormal Vla:er La.el: mst
2 h e6.e m ,e e 3mn Pump: Set at msl. gpm.
_3 I 3| } ee bg , .n n Bottom of: Caang mst; screen mst.

CONTAINE R: 1 Gat. Pf astic for *ttems: 1 Gal. P!astic for ait c:t:er items; One quart plas: e (fu!!! for Specific Conducoviry
PRESERVATION ',tETH005: Acidify * Item to <2 pH (HNO ): Cool all other i:ams to 4 'C.

3
ANALYSIS: !.ab Name JcoNT m onJacRIES 15L Date Receired 9/9a/78 Cate Reported 10/12/78

M AJOR AND SECOND A RY CONSTITUENTS (Greue No.11

ITEM STORET raa/t F eem Ecf I I v idl u, eervi

(a) (b) (c) (d)
A. Calcium (Ca) C0315 51. = 20.04 x 2.54 x 52.0 = 132.08 7.84
B. Magnesium (Mg) 00325 16. = 12.16 x 1.32 x :s.s = 61.51 4.07

C. Sodium (Mal 00929 644. 22,93 x 28.01 x 43.3 = 1369.69 86.42

D. Potassium (K) 00937 21. = 33.10 x .54 x 72.0 = 38.88 1.67

E. Total Cation 32.41...

F. Cartionate (CO ) 00445 a = ;0.00 x i1 x 34.s = 1, .an an3
G. Bicarbonate (HCO ) 00440 207. = 61.02 x 3.39 x 43.S = 147.80 10.383

H. Suirare (50 ) 0C945 207. = 48.03 x 4.31 x 733 = 318.51 13.204
1. Chloride (C:) 00940 880. = 15.45 x 24.82 . a3 = 1883.84 76.02
l- Nitrate (NO .N) 71851 17 Tmf 3963.31 *T.(1) page 353
K. Fluorida (F) C0951 *a

L. Saica (SiO ) C0955 32. Accuracy ch=ck
2

M. Total Anion ..
32.65 Rana,

N. Terstinn 2063.
ton (E:M) .993 .06:o 1.04..

P. TOS (IS0 *Cl 10300 ****-
TOS(P:0) 1.021 .90 :o 1.'O

Q. TOS = N .5G 1959. Ec (S:T) 987 .95 to l.05
=

R. Ec (25'C) CC095 3510.
S. Ee (0 iute) = x_ 3912. umhos O'*C"^a *. cATro N af. A N t o N=

so so 4o to o to ao so soU. Alk. as C4CO 00410 176. umhos e3 . . p .3 y.. 7 7. , .. 3...g ,,| y...,= wee,3
V. pri 00403 8.46

} ' i. 30,. . t. . . . s . . a . . . .r . .. . r. .. > . . . , f . .r . . .. t . . . t . .g . . . . . . .

(1) See STO ' heads 16 Meien

MINOR AND Tt 'E CONSTITUENTS IGreue Ne ?) A4 < 1 .1,..'....'-'.. --t-.t....'-'
c:

IT E P.1 n.eir IT E'.1 r:/t ITEF mm1

* Arsenic (As) n 6" * Manganese Wnt 6 m
_ * Vanacium iVJ 6 nt

* Barium .Sa) n 67 * f.iercury (Hg) o ann 6 * Zme (21) 0.011
* Cadmium (Cd) o * 01 * Moly. U.'o) O.02 Boron (3) 1.4
* Chrom. (Cr) 0.002 * Nicket (Nil <0.01 Ammonia N <0.01
* Copper (Cu) 0.008 * Sefenium (Se} (0.001 Radium 225 20 + /-2 faci /1)
* tron (Fe} O.08 * Saver (A;) <0.01
* Le:d 'Pb) O.001 * Uranium (U) V*

An:f 5t -isNT &t Checked By c. n Sm.mt i.- yY
_

Pernari:

rown. n



.
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Texas Department of Water Resources-Geological Services *

Permit No.
_

U 232 Sample No.M16- 19t23GROUND WATER ANALYSIS REPORT IN SITU f.ilNING URANIUM Well No.
AI

Production Ares No.
Submitted 3y ARTHUR L. BISMCP Date Ccirected: 9/27/78 ;B, WII.LIAM CHAPPAN

URANIUM RESCURCES INC. LCNGCRIACompany u.me

SA?. tote METHOOS: Calibrit-fr '.1e'er '11P):e 71 Pum t*!e!i Uatii Ee is Aceror. Constaat.
Samo e Date Temo I C) pH | C:ec. Cand. (umhes) Scec. Cond. at Weil: 3360 umhosr

1 9/28 29.90 8.40 3360 tJormal Water Level: mst
2 10/9 30.5 B.37i 3200 Pump: Set at mst. som.
3 10/10- 30.00 0.554 3100 Bottom oi: Casmq mst: screen mst.

CONTAIN E R: 1 Gal. Ptastic for *ttams; 1 Gal. Piastic for all other items; One cuart plastic (full) fer Specific Conductivity
PRESERVATION METH00S: Acidify * Ittm ts <2 pH (HNO ); Cool all sener items to 4 C.

3
ANAL.YSIS: Lab Name 'neasn esnocla'no m Date Received o/2o/?q Oats Reported 10/12/7A

MAJOR AND SECO'IDARY CONS ITUE'JTS fGreue Ni 11

IT E'.1 STO R ET mall F ee-i Eef fel v idl " eem,

(a) (b) (c) (d)
A. Calcium (Ca) C0915 55. = 20.04 r 2.74 x 52.3 = 142.48 8.79
B. Ma2nesium (Mg) 00925 17. = 12.16 1.40 x 46.6 = 65.24 4.49
C. Godium (Na) 00323 610. = 22.39 x 26.53 x 43.3 1297.32 85.14
D. Potassium (K) 00337 19- = 33.10 x 49 x 72.0, 35.28 1.57
E. Teral Cation 31.16

. . .

F. Carbonate (C0 1 00445 2. 3a,ag .07 x84.6 5.92 .223
G. Bicarbonate (HCO ) 00440 207.

3 = 61.02 = 3 39 _ x 43.5 147.80 10.86
H. Suttste (SO ) 00a45 165.

4 = 43.03 x 3 44 x 73.3 254.22 11.02
A' '4'321. Chloride (C:) C0340 = 35.45 x x 75.3 = 1845.89 77.90

J. Nitrate (NO .'ll 71351 .01 3794.15 .T .(1) page 353 7e n,
K. Fluoride (F) C0351 ' * *

L. Silica (SiO ! C0955 27. Accuracy Check
2

f*1. Total Anion U ** pane,.

N. Tont fos 1964.. . .

lon (E:M) con .06 to 1.04*

P. TOS(120 Cl 70300 1930.
TDS (P:0) i nv .90 to 1.10

Q. TOS - N .5G = looA-
Ec (S.T) 070 05 to 1.05

R. Ec(25 Cl C0035 3M-
l'10-S. Ec (Odutel = x = gmhos C''C " a M *bOADON %AMON
1,4* so 63 43 20 o to 40 r,o soU. Alk. as CACO 00410

_

umhos Ca 3y ,,or ' ~; y ;~ , .p . MCO3 o
3**#"V. pH C0403

. .? . . . f . . ..?....f....f....f.. . .f . . ., f .. .. f .. ..f....?..g 33,

(1) See 3*D * tens . f ar' EMon

'!!NOR AfJO TR ACE CONSTITUE'ITS 'Graes No 71 Na$ - ' ' " 'J " I L f -~i- - ''. " c

ITEM mg/l ITE f.1 mg1 IT E *.1 mod
* Arsenic (As) 0.022 * Mangmse (Mnl o.01 Vanacium tv) 0.01*

* Bariurn (Sa) 0.03 * Mercury (H;) 0.0003 Zicc(In) 0.CC9*
_

* Cadmium (Cd) 0.000? * Moly. (Mol 0.02 Baron (s) 1.5
* Chrom. fC2) 0. C 0 '. * licksi tNi) 4.0.01 Ammonia N 3.01
* Copper (Cu) 0 . Or,5 ,lenium (Sel (0.001 Radiem 225 . /- rfoci/1)-

* 1ran (Fe) 0.M * Mer (Aq) (0.01,

* Lesd (Fb) O*^* * Jranium (U) O.007
.

Analyst FRANK N!XCN Checked dy CARL CRCWNCVER
Rem:rks

1214 083
. _.._..,
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Texas Departr ent of Water Resources-Geological Services -

Permit No.

GROUNO WATER ANALYSIS REPORT.IN SITU MINING URANIU!.1 Vleil No. t7-2 35 Sample No2416-4964

Froduction Area No. II
Submitted By AR"*HUR L. BISHOP Data C:!! acted: 9/27/78 ;gy WILLIAM CHAPMAN
'

URANIUM P2SCURCES INC. LCMGCRIACompany Mine
SA f.ipt e 'A ETM 0 05: CaChrate Et .1eer (11*ne 71 Pum '.*h'i Unit Ee 4 Ae:ror. Conmme.P

Samete Date Temo ( C) oH Soec. Cond. fumhos) | Sote. Cand. at Yh!!: 3400 urnhos
1 o /,a i in en 7 cm 1.2 n q 6 Normal v.'ater La.el: mss
2 ,am i ,n en , ,n ,,en Pump: Set at mst. som.
3 ,y ,, n ,, ,e , e,i ,,nn Bottom of: Carni msi; screen mst.

.

CONTAINER: 1 Cal. P!astic for * Items: 1 Gal. Ptasne for all other itsms.; 0ne quart p;astic ffurt) f or Specific Conductivity
PRESERVATION ?.1ETH005: Acidify * Item to <2 pH (HNO ); Coci all other itams to 4 C.

3
ANALYSIS: Lab Name 'com =r t s ano v~ o'- e Data Racaned a '2 ", /7 0 Cate Reported ? O /10 /'9

M Ajo9 AND SECONDARY CO*:STITUENTS fGrwo Me 11

IT*M STO R ET man F . e ., ett f.-) rid) '? cem.,,,,

(a) (b) (c) (d)
A. Calcium (Ca) C0315 58. = 20.04 x 2.89 x 52.0 150.29 9.26
B. Magnesium (Mg) 00325 17. = 12.15 x 1.40 x 4 g.g . ,,,_ 65.24 4.49

C. Sodium (Na) 00 " 9 609. = 22.33 : 26.49 ,43.9 1295.26 84.88
'

= 09.10 x *43 30 5 1*3dD. Potassium (K) 00337 17* x 72.0 =

E. Teil Cition #'*"
....

F. Carbonate (CO ) C0445 0. = 20.00 x 0.CD r S4.6 = 0.no 0.003
G. Bicarbonate (HCO ) C0440 224. = 61.02 : 3.67 x 43.S = 160.01 11.613
H. Sulfate (SO ) 00345 178- = 48.03 : 2.71 , 73,3 = 274.17 11.74 '

4
** #'' "l. Chloride (C1) 00040 = 5.45 x r 75.3 = 1839.06 76.65

.I - Nitrate (N0y ) 71851 .08 T-ni 3815.08 =T.(1) pa;e 35N

K. Fluoride (F) 00351 5'

L. Silica (SiO ) 00355 31. Accur3cv c',ecx
2

M Total Anion 31.61 Rane,
N. Toni ta' 1994.

ton (E:?.11 .997 .96 to 1.04. . .

*
P. TOS (180 C) 70:00 ican TCS:P:C) 1.020 .90 to 1.10
Q. TOS = N . 5G 1982. Sc(S T) .989 .95 to 1.05.

=

R. Ec (25 'Cl 00035 3440.
S. Ec (Dilute) = = = 3772. gmhos & '*Au % carton % ANtoN

30 to 40 ?O O 20 40 60 80U. A!k. as CACO 00410 134. umhos ca3 . c .. . r - r i ' T *' ' r T "P" r T. sce,
V. pH C0403 7.63

..,
. . . . 1. . . .f , . f. . . . f . , . . f .. .. f , . ,, t , ,.,t,.t,,'

.

' '' ' '' "' '

|'''
' '

(11 See STO '.aeends .14m 9;rian

h, ,Mt'!OR A'JO TR ACE CONSTITUENTS IGrnia No. 21 n .. < a.. . . r . , . t . . . , t. . . i . , , , . r , . .t , , . r .. . 9 ,,

ITEM mea ITEM men ITE?,1 mn/t

* Arsenic (As) 0.021 * hlanganese L.*.:nj n a' * Vanadium (V) (n 91_

* Barium !B2) 0.03 * Mercury (Hg) o 0002 * ZindZa) 0.012
* Cadmrum (Cd) 0.0002 * Moly. (Mol 3.03 Baron (B) 1.5
* Chrom. (Cr) 0.002 * Nickel (Ni) (0.01 Ammonia.N ,0.01
* Cas;er (Cu) 0.005 * Scienium L'e) (0.001 Rsdium 2:5 1 5 */-3 ijt)
* Iron (Fe) 0.01 * Sit.er (Ag) (0 01
* Lead (Pb) \U** " * " '* Uranium (U)

Analyst reANgy et Checked 5y csey, cecw:cy:7

Remarks
, n

mw w a , , ,
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Texas Department of Water Resources-Geological Services
.

Permit No.

GROUND WATER ANALYSIS REPORT IN SITU MINING URANIU?.1 V/eil No. U-236 Sample No. M16-4965

Production Area No. II
Submitted Sy ARTHUR L. BISHCP Date CallecteC 9/28/78 ;3y WILLIAM CHAPMAN

URANIUM RESCURCES INC. #EEIACompany Mine

SAMPL E METH003: Cahbrite Ee Mafn (11P--e 71 Pumo Y!ft ilmt'l Ee is Accrer Constant.
Samore Date | Temo ( C1 oH Scec. Cond. (umhas) | Sse:. Cend. at We!!: 3400 gmhos
1 9/291 7' on 8. Sc 7 ann 6 NormM Water Level: mst
2 i n fo ,, 3g a cc 3,an | Puma: Set at mst. g;m.
3 innn 9q n o ,d 3.cn Bottom of: Casin; mss; s:reen mis.

CO NTAINER: 1 Gal. Piastic for *!rsmt.1 Gal. Ptastic for all other items 4 One quart plastic (full) f or Spec:fic Conductivity
PRESERVATION METH003. Acidify * Item to <2 pH (HNO ): Caol all otheritsms to 4 *C.

3
ANA LYSIS: Lab Name JCPDAM LABORATORIES Date Rattived 9/28/78 Date Reported 10/12/78

M AJOR AND SECOND ARY CONSTITi>ENTS (Grwe N3.1)

ITEM S TC R E"" me/1 F er, Eef fel e .D % e ,.sf

(a) (b) (c) (d)
A. Calcium (Ca) 00315 52. = 20.04 x 2.59 x 52.0 134.68 8.25
B. Magnesium (Mg) C0325 17. = 12.16 x l 40 _ x 46.s. 65.24 4.46

C. Sodium (Na) 00323 621. 22.33 27.01 x 43,3 1320.79 85.99

D. Potassum (K) CC337 16. = 33.10 s 41 x 72.0 29.U 1.31
'

E. 73e3 Cae;on 3a *1
.

F. Carbontre (CO ) C0445 5. 30.00 , .17 x S4.s . 14.33 .543
C. Sicarbonate (HCO ) 00440 199- = 61.02 x 3.26 g 43.g . 142.14 10.34

3
H. Culfare tSO ) 00345 164- 3 d3 283.04 12.15

4 = 4S.C3 x x 73.3
1. Chloride (C ) C0340 860. 24.26 1841.33 76.9735,45 , x 75.3 =

J- Nitrate (NO N) 71851 Total 3831.12 *T.(1) pa;e 25
#

3
K. Fluoride (F) 00351 .!:

L. S;lica (SiO ) 00355 30. Acmey Cheek
2

M. Total Anior: 31.52 p3nn.

N. Tot 31 ten 1985.
ton (E:M) .997 .96 to 1.04.

P. TOS (180 'C) 70 00 m-
TOS (P 0) 1.034 .00 to 1.10

Q. TDS = N. 5G 1885. 907. =
g;(3.T) .95 to 1.05

R. E: (25 'C) CCC35 3440.
3780. umhosS. Ec (Cilutel = x . o'***' s cartcN s ANics

* [ .7...,.7. '. .\ .,.7 ..y...,..% eo,U. Nk. as CaC0 00410 171 ,, umnos e,3
d 33V. pH 00403

..I..,'.. ..L...t..,,f....f.. ...f,..i.. ....f.'

g,9
. . . . .. .,. .) , . . . , . . . ,

So,

(1) See STO '.lerWs . im ??t on

MINOR AND TRACE COMT17UENTS fGews No 7) N" > L h.. I . J . LI f . .'i . L l.- cf

IT E'.1 r :i1 IT E '.1 m-1 ITEM mn/1

Arsenic (As) .021 * Manganese tuni o n2 * Vanacium (V) O.01*

* 2ar:um (as) n_ns * Mercury (H;) (0.0001 * Zine (Zal 0.025
* Cadmium (C4) (O.0001 * Moly. ('ac) O.02 ! aron (3) 1.3
*

Chrom. (Cr) 0.002 * Nicket (,':;) (0.01 Ammonia-N <0.01
*

Co:cer (Cu) 0.006 * Iefenium (5,) 0.003 Ra:ium 225129 +/-7;cif;)
Iren (Fe) 0.02 * 5.:ver (A;) 5 3 0A*

* Lesd (Fb) 0 012 * Uranium (U) " "+

Analyst perix t emt Checked 3r CAPL c?c.c0vra
Remarts

Town am



.

Texas Department of Water Resources-Geological Services
. .

Permit No.

GROUND WATER ANALYSIS REPORT IN SITU M!? 'NG URANIU?.1 Vleft No. W 244 Samp!e No.'416-4966

Production Area No. II
Submitted By ARTHUR L. BISHCP Data Collected: 9/27 ~78 ; gy WII.LIAM CHAPMAN

URANIUM RESCURCES INC . LONGCRIACompany !. fine
_

S A P.tPL E '.iETH 0 0 S: Calibrate E '.te'er (118,ce 71 Nme '.*/ ell Uato Ee is Accrer. C8stant.

$3 mole Date Temo ( C) | pH Spec. Cond. (umhos) Spee. Cond. at Vie!!: 3400 #mhos
1 o /go So 'O t a e;n ,4nn Normat Wstar Letal: mst
2 i n /o eo en h en t,an Pump: Sat at mst. gam.
3 b ,, 3,nn Sottom ot: Cen; mst; screen mu.i n i, n ,, ., n

CONTAINER: I Gal. P!astic for *ltems: 1 Cal. Pf astre for all other items; Car quart plastic (full) f or Specific Conductivity
PRESERVATION METHODS: Acidify * Item to < 2 pH (HNO,); Cool all o:Seritems to 4 C.

*

ANALYSIS: Lab Name J0y.0AN LAPeor OoTES 'nic. Dat Retsived C /29 /78 Date Reported 10/12/79
'.ta 'OR AND SECO*JO ARY CONSM (UENTS fGrouc No 11

ITEM STORET mei F eem Eef fc) r (d) "seem
(al (b) (c) (a)

A. Calcium (Cal 00915 44 = 20.04 x 2.20 x 52.3 = 114.40 6.90
B. Magnesium (Mg) 00325 12. = 12.16 x .99 x 45.5 46.13 3.11
C. Sodium '.Na) C0323 649. 22.33 x 28.23 x 3,s . 1380.45 88.55

~*

D. Potassium (K) 0C937 18- = 3.10 x .46 x 72.3 33.12 1.44

E. Tota Car,on ..
31.88

F. Carbonate (Cap C0445 2. 33.33 x .07 x 84.s. 5.92 .22
G. Sicarbonate (HC0y 00443 194- = 61.02 x 3.18 x 43.s . 138.65 10.01

200. 207.42 13.09
4 . ;g.c3 x 4.loH. Sulfat. (50 ) CC945

_

864.
, 73,g .

1. Chloride (0:) 00340 = 35.45 x 24.37 1949.68 ,76.68x 75.9

J. Nitrate (NO .N) 71851 .06 Tetal 3975. 78 =T.(1) page 353
K. Fluoride (F) 00951 49

L. Sitica (SiO ) 00:f55 30. Accuraev C' eck
2

M. Total Anion 31.78 Ranr'e
N. Torst ton 2014.. . . lon (E:M1 1 00' .96 to 1.04
P. TOS(IS0*C) 70;C3 1950. TOS (P:Q) 1.017 .90 to 1.10
Q. TOS = N .5G 1917- Ec (S:T) .999 .95 to 1.05

=

R. Ec (25 * C) CC035 1450.
S. Ec (Dilute) = x = 3832. umnos ce=m . cariou . assos

3 e, % 7 ',?. , .y.3 ?,'. q ,,' . . , ,,,, . .'s c o ,
8U. Alk. ss CACO 00410 163. umnos ,

V. ;H C0403 S.39

. . . . .t . . . . f . . . .f . 1 ..' ' ..f . . . f . , ..f.,,.f,...f....t..
, . .'r ' i'

a ' r '1 ' i

q 3
, - . ,

(1) See STO Met ods. Itrh Mrion | |rih

. J. d.. ~r '"~ f- .f- . - . . . ' - f . n . ' ." .k . ' .'itrJOR AND TR ACE consTITUE?tTS mren: N3 7) Na- ' c:

IT E'.1 maA ITE?.1 es3 ITE?.1 men
* Arsenic (As) O.023 * Manganese (Mal 0.01 _ * Vanadium (V) (0. 01
* Barium (Bs) o,07 * Mercury (Hg) O.0005 * Zine (Za) 0.032
* Cadnium (Cd) (0. 0001 * uoly. (M-) 0.03 Boron (S) 1.4
* Chrom. (Cr) 0.003 * Nicket (Ni) <0.01 Aminonia.N (O.01
* Co cer (Cu) 0.005 * Selenium (Sa) 0.C05 Radium 22S 252+/-h9ei/1)
* tron (Fe] 0.05 * Silver (/q) <UJ'
* Lead (Pb) 0 d' *"* Uranium (U)

Analy st Checked 3y CARL CRCW':CVER- . . . . . . . . . . . ,

9emaras
'' ' ' "

1214 086
. ~ - ....



..

Texas Department of Water Resources-Geological Services *

Permit No.

GROUND WATER ANALYSIS REPORT IN SITU MINING-URAN!UT.1 Weil No. U-247 Sample No.M16-4967

Production Area No. I!
Submitted By ARTHUR L. BISHOP Cate Collected: 9/27/78; By WILIIAM CHAPMAN

Company URANIUM RESCURCES INC. Mine LCNGORIA

SAMPt.E METH00S Calibeve Ee Me'er f11Pne 71 P''es'.*!.4 Umril Ec is acerer. Cv.s int..

Samole Date Temo ( C) oH Scee. Cond. (umhos) i Scec. Cand. at '.'lell: 3200 umhos
1 9/28 2R.60 8.50 3200 Normal water level: mst
2 i n /r4 So 90 9.50 3100 Pump: Set ar ms!. gpm.
3 3 n f, n ,a fo a 011 30c0 Bottom ot: Casma mst; screen mss.-

CONTAINER: 1 Gal. Piastic for *ltems: 1 Gal. Ptastic for all other items; One quart plastic { full) for Specific Conductivity
PRESERVATION METHOCS: Acidity * ltem to <2 aH (HN0 ); Cool a!! stheritam: to a C.g
ANALYS!S: Lab Name JCRDAN LABCRATCRIES IM.. Cate Received 9/ 2F/78 Date Reported 10/12/78

M AJOR ANO 3ECCNDARY CONSTITUENTS fGrsus Pio 1)

ITEM STO R ET enn F .em Ed fd = t 0 M eer.,

(a) (b) (c) (d)
A. Calcium (Cal CC315 48. = 20.04 x 2.40 , g2.a . 124.90 8.15
B. Magnesium (M;) 00325 14- = 12.16 x 1.15 x 45.6 = 53 59 3 90

C. Sodium (Na) 00329 505- = 22.93 25*4" * "1 * #x 4 3.9 =
D. Potassium (K) C0337 18. = 39.10 x .46 x 72.0 33.12 1.56
E. Taris Carica 29.46.. .

F. Carbr nata (CO ) 0C445 1- = 30.00 x .03 x24.6 2.54 .103

G. Bicarbonate (HCO ) C0440 210. = 61.02 x 3.44 x 43.S . 149.98 11.683
H. Sulfste (50 ) 00345 161. 43,33 , 3.35 , 73.g = 247.56 11.384

1. Chloride (C;) 00340 802. 22.62 1D * 0 N= 35.45 x x 7 5.3 =

J- Nitrate (NO .N) 71351 M
3 Total _1972.96 *T.(t) page 35

K. Fluoride (F) 00351 M
L. Silica (S;0 ) CC355 Accuraev Check

2 , 9.4,
M. Total Anion . Aanca
N- Totsi m 7 3-, Ion (E:M) 1. Col .96 to 1.04

.
,

P. Tcs (120 C) 703C2 1320. 703(p:cj 1.031 .00 to 1.10
Q. TOS = N .5G 1766.=

EC (S:T) .988 .05 to 1.05
R. E: (25 *C) 00335 3250.
S. Ec (Oilutel = x = 3530. umhos "''' ' * C AT'on as Amos

e0 So do 7o o 7o de 8e 9aU. AW. as CJC0
3 00413 1M. umhos e, . , , , ' r" a " r ' . T".- : 1"~t- sco,'

V. pH C3403 8 37

.J...f.. , . . ' ,..f....f....f.. ..l....f....l....f.. ..f....'.. CO..;.., , ., , . , . . , . . ,
(1) See STO Y.eds ta'', emn |

'I-" "~L '""' I' "',3*' ?" ''.1tNOR AJO T A ACE CONSTITUEa r" Mraus 'h. 71 Na " c2

ITEM .n:ll ITEM r g1 ITEM mn!!
Arseme U,5) O.027 * t.;angar:ese tMnl 0.01 * Vanadium (V) <0.01

*
Bartum R a) 0.08 * Mercury (Hg) <0.0001 * Zine (2.,) 0.047

* Cadmium (L(Q. 0001 * Moly.(Mo) 0.03 Baron (B) 14
* Chrom. (Cr) 0.001 * Nickei(Nil (0 01 Ammonia N < V O'
* C::per ! Cal J.007

* Scienium (Sa) O 001 Radium 225 #/ ' faci /1)
* Ire , J e) 0.05 Siiver (A;) (*3.01
* Lead PS) 0.003 * Uran:um (U) 0 014

Ana.y st ,,..,.....r Checked 3y m er wm.e t- --3.

Rem:rn s
s

1214 087
_ .,,,.
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8 b. Underlying Aquifer

The next aquifer below the 4/a gravel is the

4b 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 ecmpletien techniques (Chapter 9.) any

penetration below the well casing is filled with cement.

Therefore, URI dces not prepose to acnitor the 4 b.

1214 088
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ChA?TER 9.

WELL COMPLETION

All production and monitor wells are ecmpleted in

the same manner. Total depth calculatiens for wells are

made by use of existing exploration geophysical legs. All

production wells are drilled to a depth of at least 8 feet

below the mineralized :ene in the "4 a 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" production

zene. Non-prcduction ene 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.) .

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

is conditioned with a polymer drilling mud. At this time, well

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

hole. The Lengeria in, situ uranium leach project utill:es
fiberglass well casing, which meets or exceeds the following

specificatiens:

Casing Size: 4" ncminal

Inside Diameter: 4.33 "

Cutside Diameter: 4.83 "

Wall Thickness: 0.25 "

Weight Per Foot: 3.1 lb.

Length of Joint: 22.25 '

O.D. at Upset: 5.5 "

Thread: Fiberglass W/"O" Ring

Cperating Preassure: 1,000 psi

Ultimate collapse: 1,100 psi

Cperating Terperature: 150 degrees F. : tax.

Cperating Tensile Lead
Acress Joint: 15,000 lbs.

2

.
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The first easing joint (landing joint) has a cement

guide shoe bcnded to the pin. The landing joint, third

joint and the tenth joint up have centrali:ers attached as

they are placed in the hole. Cepth for the landing joint

is five feet above total drill depth.

After the casing is landed the drilling rig is moved

off location and a cementing unit is moved cn. A cementing

nipple is attached to the casing coller and circulation is

broken with clear water; and clear water is circulated for

approximately ten minutes. At this tima, a cement slurry

is pumped into the well casing. All cement slurries utili-

:ed on the Longoria project are made up to the folicwing

specification:

Cement Type: Class A

Additives: 4% 3entorite Cel

Volums: 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 of ce=ent slurry is pumped

into the ca. sing the cement nipple is removed, a cement wiper
plug is placed in the casing, and the cementing nipple is re-

attached. The wiper plug is then pumped dcwn to the bottem

of the casing with clear water which displaces the cement out

of the casing through the guide shee 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.
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At this time, c mpletion interval for the individual

well is chosen. Completien intervals for production wells

are confined to that depth interval in which there is mineral-

ization. Production zone =enitor wells are completed through

the "4 a gravel". Non-production zone monitor wells have 20

feet of ccmpletien interval, the base of which is loc.ted 3

feet above the cement guide shoe. All well completions are

made by water / sand perforation. This process utilizes a

water sand slurr/ pressurized to 3000 psi injected through

the casing and ce=ent and into the formation.

After perferation the well is produced by jetting until

produced waters are free of drilling sedi=ents and have obtain-

ed attenuated pH, temperature, and conductivity levels.

Installation centrol is maintained through a well ccmp-

letien report. A copy of this form and a diagram =stic well

design are attached ("igs. 9-1, 9-2).
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CHAPTER 10.

HYDRCLOGIC TESTING

Aquifer testing 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 not be limited to, acidizing for

scale removal and jet surging for removal of sedi=ent buildup

inside the casing. Recently completed wells are stimulated

by air jetting to reduce or eliminate formation damage induced

by drilling activity.

-Pre-Test Uell Field Evaluation (New Well Fields Caly)-

In order to develop adequate logistical plans for aquifer

tests on new well fields, a " mini pump test" is run. Data from

this test aids in selection of drawdown observation wells,

assignment of =cnitoring equipment and scaling of pu=ps. In

addition, this test also provides data which helps in determining

if = ore than ene test is required, or if any proximal boundaries

exist. This test is normally conducted 2 or 3 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
40 hours prior to an aquifer test. During this period con-

tinuous water level recorders would be put in place, and the
degree and rate of aquifer recovery are =onitored. It is

during this stage all water =onitoring equipment is set up.
The location nu=ber and purpcse of such equipment is cutlined
below:

Continuous Water Level Recorders

A minimum of three water level recorders are atilized.
The first recorder is set on one production ene well

proximal to the test pu=p well. The second recorder

is pl4:ed on a production :one monitor well. The

third recorder is set on a non-producticn :ene 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 syrmetrically with respect
to the pu=p well er assynetrically if a boundary cen-

dition is anticipated.

Electric Line Uater Level Scr.de

At least three "E-lines" are utilized in any aquifer

test. Their placement will be permanent for the dura-

tien of the test. "E-lines" are only used on wells in

close proximity to the aquifer test pu=p well where pres-

sure respense is significant in ve:/ short ti=e spans.
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steel Lines

For all remaining water level =enitoring stations,

a 300 foot engineers chain are used for water level

measurement bf the wetted tape procedure. Wetted

tape =easurements invor.ve 3 to 6 wells per steel line.

Continuous Barecetric Measurenent

A continuous baregraph 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 Ob*ain-

ed in each ebservation well. This data will be used

to determine groundwater gradient and direction. In

turn, pie:c=etric gradient, formation porosity and

subsequent pump test data are used to determine ground-
water velocity.

-Well Field Drawdown-

After static water level reasurements have been cbtained,

the aquifer is stressed by pumping a pre-determined well for

24 hours During this time, water level in Observaticn wells

is recorded using the previously described equipment.

-Well Field Recover /-

Twenty-four hours after pu= ping, the test well is shut in

and the aquifer allowed to recover. During this recovery pericd

cbservatien wells are monitored for the develeprent of recevery
curves.
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-Data Interpretation-

All data derived frem the aquifer test is interpreted

by utilization of the Theis non-equilibrium drawdov.2 analysis.
Drawdown will be plotted semi Icgrithically aainst r /t. The

resulting curve will be visuall; ; cened against the type

curve. Once a match point is picked, u and w(u) are determined

and from this transmissivity and storage coeffecients are cal-

culated.

.
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CF. APTER 11.

EXCURSION PREVENTICM

Preventative Measures:

When production rate equals injection rate an irt sb
leach system is balanced. Ideally, no mine fluids would

escape such a system. However, because facters such as

ground water ficw, differential per=eabilities, ceter error

etc. exist, a balanced system does not provide adequate fluid

contrel.

To preclude any vertical /hcri: ental =ine fluid mig-

ration URI utill:es a bleed system. In simplest ter=s, a

bleed system is one in which a ficw stream is extracted frcm

the injection lines ahead of the well head. Since production
pu=page new exceeds injection a hydraulic pressure sink is
created in the aquifer and is centered on the production area.
Uncentaminated formatien waters migrate in response to this
negative pressure anc= ally frem the surrounding per=i' area to
the production area. This inficw of water precludes stficw

of mine fluids.

Mcnitoring of the bleed stream and its effectiveness will

be made by three direct and cne indirect techniques. First, at
the point of bleed stream extraction the volu=e of extraction

will be menitored by use of an in-line totali:er. The totaliser

will be checked daily and the tctalizer readings will be recorded

and =aintained on site for public inspection.

The effectiveness of the net everproduction will be ten-

itered by direct centi:4 cus and discontinuous =easurement of

aquifer depressuring. A continucus water level recorder will be

placed on a producticn :ene =cni cr well and en a non-prcducticn
:ene =onitor well. Pressure reversal c n the continuous record
er aquifer pressure buildup will prcvile early warning of pot-
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entially adverse fluid migration and appropriate system
modification would be =ade through increased biceding.

Discontinuous water level measurements will be made once
every two weeks en all wells without continuous water level

recorders. As in the case of centinuously monitored wells,

any aquifer pressure buildups would be corrected by bleed
stream adjustment, all water level records from continucus

and discontinuous monitoring will be maintained en site

subject to public inspection.

Indirect measurement of the excursion control effective-
ness vill be made by sa=pling and analysing water frem pro-
duction zone and non-producticn :ene monitor wells. Each

moniter well water that is sa= pled will be analyzed for the
ecnductivity, sulfate, chloride, and uranium. The reason for

selection of each chemical species er quality is given belcw:

-Cenductivity-
.

Specific conductance of a solutien is gecmetrically
proportional to the total dissolved solids (TDS) of that sol-

ution. During ift situ leach operations, TOS concentratiens
within and i= mediately adjacent to the production field will be

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 frem the productien area.

-Sulfate-

Cxidation reations in the aquifer are essential to j;t
situ leach production. Consentrations of pyrite and marcasite

are associated with exidatien/reductice aranium roll front de-

pcsits and are perferentially oxidised in jgt situ leach cperatiens.
Ensuing sulfate production exceeds baseline concentration bf a
factor of 4 to 6. Therefore, ancmaltcus sulfate increases in

monitor well samples would indicate outward mine fluid =cvement.
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-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 cne. These cencentrations may exceed
baseline by a factor of three. Therefore, chloride increases

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

-Uranium-

Econcmic h situ leach operations require that uranium
concentrations in production solutions must exceed baseline

condition by at least two or more orders of magnitude. There-

fore, uranium concentration significantly -xceeding baseline

conditiens would be an excellent indicator of mine fluid ex-
cursien.

Production and ncn-production =ene menitor wells will be

sa= pled every two weeks coincident with discontinucus water

level measurements. All samples will be analyzed and 1.e rtedc

within 24 hours. If any cne sample has a chemical level qual-
ity or species above a predetermined level, it will be assu=ed

that an excursion has occured. These levels are:
Cenductivity 4885.3 U=hos

Sulfate 296 mg/l

Chloride 1172 mg/l

Uranium 5.0 mg/l

These levels are the equal to the statistically determined

maxi =um cencentrations for the production :ene aquifer plus
deviatien for laboratory errer, (See Chapter 7). All =cnitor

well analysis data will be kept en site for public inspecticn

and will be reported to the State of Texas =enthly en prescribed
for=s.
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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 more monitcr wells have che=ical levels exceeding the

excursion determining threshold a second sarple will be taken

within 24 hours of the initial sanpling. If ar.alysis of the

second sample shows that the chemical levels of the first

were the result of i=preper sampling, faulty analysis, or

similar phenc=ena, no further action will be taken. If the

second analysis produces results substantiating the first one,

the State of Texas will be so notified by telephene within

ene working day and by written coc=unication within two work-

ing days of said confir=ation.

Si=ultaneously, CRI 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 eencentration of 10% in 14 calendar days, 50% in 21
calendar days, or 90s in 42 calendar days, all lixaviant in-

jection will cease and the aquifer will be pumped until the

90% reduction is achieved. Remaining 101 reduction will be

achieved no later than six months after excursion confirr.ation.
Af ter achieve =ent of 90% reductien, =ining activities will re-

turn to pre-excursion conditions.

An excursien ccrrective action report will be submitted

to the State of Texas two weeks after initial excursion con-

firmation. The report will include =easures taken in the pre-

vicus two weeks and planned correc:ive =easures to be taken in

the fclicwing two weeks. Such reporting will continue until

90% reductica is achieved.
}}



CHAPTER 12.

RESTORATICN

Restoration of the production zone will be achieved

by groundwater sweeping. Groundwater sweeping also referred

to as pere volume flushing or pore volume displacement is an

industry wide "in use" precedure which has been accepted by

the states of Texas and Wyeming and by the United States

Environmental Protection Agency and the Nuclear Regulatory

Ccemission.

This procedure involves contemporaneous active and pass-

ive restoration activities. Active restoratien consists of

withdrawal of mine fluids by pumping. Passive restoration

consists of unaffected waters migrating inward in response to

pumping, thus displacing mine fluids which have not yat been

extracted by pu= ping.

Numerous examples of the effectiveness of this procedure

have been provided by in situ leach operators in south Texas.

The estimated numbers of pore volumes required for total re-

storatien have varied frem 3.25 to 20 +. This high degree of

variability is due to the site specific differences in cationic

cceposition of lixiviant chemistry and clay centent of the

production zones. The apparent limiting dimension is in the

use of armonia. If a=cenia is used, the ammonium cation ex-

changes for calcium in the mentecrillanite clay rich formations.

The reverse exchange rate of another cation fer the ac=cnium

cation is slew and requires sweeps of 10 or scre pore volumes.
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However, URI does not prepose to use an ammonia based

lixiviant and therefore the aforementioned restoration pro-

blem should not be encountered. The effectiveness of ground
water sweeping for restoratien in a non-am=onia leach syste=

has been documented by Mobil Oil Corporation / Energy Minerals

Division, U.S. and Canada, in their applications for the

O'Hern, Holiday-El Mesquite and Piedre Lumbre-Brelum leach

projects (T0tG permits numbers 01941, 02156, 02155, 02147,

02149, 02152,02148, 02151, respectively). Review of the non-

ammonia restoration test yields the following conclusions
about groundwater sweeping of non-arconia leach systems:

1. The test was conducted on a producticn zone

cenpleted in the Catahoula Tuff.

2. Data extrapolation did not reveal any variatien

in effectiveness or nu=ber of pore voluees

required regardless of site location or geolegic
interval, and

3. groundwater sweeping was effective in achieving
full restoration in less than 5 pore volu=es.

Therefore, it is proposed that Mobil data be considered

as evidence of the ability of "RI to restore the Lcngeria

Area II mine area in 5 pore volumes or less, for the following
reasons:

1. Thc Longoria project is i=cediately adjacent to

the O'Hern project where the original non-a:=cnia

restoration test was conducted.

2. The geologic interval dedicated for production is

the sa=e as that preposed for use by other operators,

and

3. t."AI will use a non-a=cenia leach syster.
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Fluids produced by this restoration technique will be

treated by reverse osmosis (R.O. ) . The reject stream will be

disposed by subsurface injection. The purified stream will be

spray irrigated on the per=it area as part of the surface restor-

ation program. If for any reason, 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 injectien.

Restoration rate will be monitored through analysis of

waters produced from the for=ation. A sa=ple will be taken

weekly frem the composite production line and analyced for
conductivity, sulfate, chloride, and uranium. This data will

be compiled monthly and reported quarterly to the Texas Depart-
ment of Water Resources.

When this data indicates that restoratien is at or near
ccepletion, URI will sample each original baseline well and

analyze for the parameters listed in Table 12-1.

TABLE 12-1 RESTCRATICN PAPRIE*ERS A::D CCNCENTRATICNS *

Ca (200) CO3(2.27) NO N (10.0) Ec0 25 e (3551.4)3
Mg (150)

HCO3 (500) FL (1.3) Ec (dilute) (3S99.3)
Na (626.3) SO (300) SC (38.9) Alk. as CACO 3( 09.5)4 g2

K (24.2) CI (300) TOS 3180 (2013.9) pH (6-9)

* All values are mg/l except Ec and Ec (dil) which are

micrc=hos. If the 18 well mean value for each chemical parameter
is equal to or below the original mean plus ene standard deviation

or the accepted drir. king water ibnit, restcration is considered

to be completed. These values are in paranthesis in Table 12-1.
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At such ti=e, the state will be notified and a time

selected for split sa=ple collection for analytical verifi-
cation of restoration achievement. Three sample sets will be

taken at one month intervals frem 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
censtituents originally reported. If the major and minor 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 ccmplete and is under no obligation for subsurface ~

restoratien.

TABLE 12

RESTCRATION PARAMETER AND CCNCENTRATICN, TRACE ELEMENTS *

As (0.05) Mn (0.05) V (5.0)
Bg (1.0) Eg (0.002) Zn (5.0)
Cd (0.01) Mo (1.0) B (4.0)
Cr (0.05) Ni (1.0) NH -N (0.5)

3
Cu (1.0) Es (0.01) Ra 226 ( 97 )
Fe (0.3) Ag (0.05)

Pb (0.05) U (2.0)

* all values in mg/l except Ra 226 which is in pCi/1.
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CEAPTER 13.

CLCSING
.

All surface acerage affected by URI mining activity
will be restored to a land use condition as scod as, or
identical with pre-nining land use. Exception to this

would be any prior surface restoratien agreement with the
land owner and/or any restoration condition placed upon
URI by the State of Texas. Basic closing precedures are
outlined below.

-Well Field-

After aquifer restoratien has been accomplished all
lateral and master manifold pipelines will be removed 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 IJL situ
leach activities. All well head equipment, i.e. valves,
meters, control panels, etc. will be salvaged or destroyed
in a like manner.

All production, injectien, and monitor wells will be
plugged and abandoned in the folicwing =anner. First, a

cement plug will be placed in the well bore frcm total depth to a
level at least 50 feet abcve the ecmpletien interval. There-
after, the casing will be filled with drilling mud from the
top of the bottem plug to a level 15 feet below ground. A

second cer.ent plug will be set frcm 15 feet to 3 feet belcw
ground surface. The casing vill then be cut at the top of
the cement and the upper three feet will be pulled. The re-
suiting hole will be backfilled with native soil. Two ex-
ceptiens could pessibly be made to this precedure. If the
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landewner should ,esire URI to leave a well or wells onen,

CRI will do so after inferming the landowner of the wacar

quality of the well(s) . In additicn, 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 recoved frem the preperty

after mining activity has ceased. Tanks, lines, pumps and

structural steel will be disposed of in a manner similar to

that for well field equip =ent. Cencrete 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

obligation to decontaminatien after first notifying the State

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

All fluids held in waste retentica pends will be evacuated

and disposed by deep well injection. Any remaining solid waste

will either be solubilized and injected as above, or dru==ed

and shipped to a licensed L.S.A. disposal sight. Thereafter,

the pond liner will be decontaminated, folded and placed in

the bettem of the pond. Two feet of impermeable clay will be

placed en tcp of the liner. Pond embankments will then be

placed over the clay and graded to a crown in crder that watar

will not be i= pounded en the pend site. This surface will be

seeded with grass to preclude eresien.

Pcwer poles, phone lines and other ancillary equipment

will be retained at the discretien of the landowner. Office and

=aintenance structures will be removed and s cred fer further

use by URI.
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CHAPTER 14

PRCDUC*ICN FACILITIES A!!D PKCCEDURES

a. Precess Description

Uranium minerals are leached in situ frem the host
sand by a two step process of exidation and solubill:ation.

A lixiviant solution ecmpesed of a bicarbonate anien ecmplex-
ing agent and oxygen (gaseous or as peroxide) is introduced
to the host sand where the folicwing reactions occur:

2U02+O2 3
= 200 (1

2U03+ 2 3
# CO + 2Na HCO3 = Na4 2 3 2

UO # (

The final uranyl tricarbonate cceplex is soluble and is

extracted frcm the subsurface by pu= ping. Pr:duced fluids
then pass into upflew icn exchange colu=ns (Fig. 14 a-1). Here

the uranyl tricarbonate anion complex is exchanged ento posi-
tively charged resins by displacement of chloride anions through
the following reaction:

4RCL + Na UO2 (CO ) 3 " E 0 # #4 3 4 2 33

The new barren leach solutien passes to 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-1).

Once all icn exchange sites are filled en the resin in a

particular icn exchange colu=n, the colu=n is taken off stream

and resin therein is transferred to one of two elutien colu=ns.
In the elution eclu=n the uranyl cceplex is stripped frem the

resin thrcugh reversal of formula three in two process steps.
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In the first step, a fixed volume of recycle eluant is

passed over the leaded resin. This portion is then trans-

ferred e, the pregnant eluant tanks (Fig.14 a-1) . 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 ecmplex anions and is

transferred back to an ion exchange column.

Uranius is precipitated frem 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-

=ately 2. At this time, the solution passes to precipitation

tank nu=her two where carbonate anions are lest through vent-

ing of CO to the atmosphere. Subsequently, the acidified
2

eluant is transferred to preci,pitation tank nu=ber three
where peroxide is added to achieve maximum cxidation 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 to a holding tank

(Fig. 14 a-1),where it will remain until it is transported to

a tranium fuel processing facility.

1214 107



. .

14 b. Plant Waste Streams

Plant waste stream sources are identified on Fig. 14 a-l.
Their volume source and dispositien are given in Table 14 b-1.

.
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TABLE 14 b-1 PLA'C WASTE STREAMS
LIXIVIAiT RESIN FILTER ELUA!!T

BLEED WASH PRESS WASH BLEED

Location A B C D E

Volu=e

Min. 1440 800 200 600 1000
Max. 7200 3000 1440 3000 2000

Disposition WP WP WP WP WP

Concentrations
Ca 650 650 500 500 500

Mg 500 500 400 400 400

Na 4500 4500 20000 40000 40000

K 250 250 20000 150 15 0

CO 200 200 100000 36000 360003

HCO 5000 5000 100000 36000 360003

SO 4000 4000 100000 20C0 20004

C1 5000 5000 100000 90000 90000

NO N 5.0 5.0 100000 400 4003

F1 100 100 500 50 50

TDS 12000 12000 1000C0 90000 90000

pH 6-10 6-10 <l-14 6-5-9-5 6-10
0 50 50 100 50 50

v 10 10 100 30 30

Mo 600 600 100 4000 4000

As 30 30 100 100 100

NH -N 5350 5350 50000 4:000 420003

NOTF.5 :

1. See Fig. 14 a-1

2. All values in gallens per day

3. WP - wasta pend

4. All values in =g/l except for pH; all or =aximum

except for pH where range is given.

5. Cnly if a==cnia based lixiviant is used
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14 c. Schedule for Ccmpletion

All well field, plant and process support facilities

will be in place and ready for use on, or before February
1, 1979.

,
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14 d. Injection Fluid Composition

Lixiviant concentration and composition varies through

the life of any leach project. Such variability results.

frem modification of Operational techniques and differential

daemical reaction rates within the host sand. Therefore,

enly an anticipated lixiviant ecmpesitien, with ranges of

concentration can be given ( Table 14 d-1) .

It should be noted that although a=monia values are

given URI does not use an a== onium cation based system. How-

ever, if URI should elect to use a=monia the range of values

in Table 14 d-l would be applicable to the Longoria Project.

Prior to use of a= tonia 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 d-1.

Lixiviant Cc= position and Concentration

Chemical Species Bange

Lcw * Hich *

Ca 25 650

Mg 6.9 500

Na 496 4500

K 12 250

CO 0 200
3

HCO 194 5000
3

SO 97 4000
4

C1 643 5000

NO -N 0.01 5.0
3

SiO 28 100
2

TDS 1450 120C0

pH 6 10

Mo C.02 600

U 0.002 50

NH -N 0.01 5350 *
4

Cnly if ammonia leach system is used.*

All values in =g/l except for pH.**

\. -
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14 e. Waste Retention

Cnly one waste holding pond is used at URI's Longoria

Leach Project. The pond was constructed in such manner that

at maximum nor::al operation freeboard (7') pond fluids will

not be above surrounding ground level (Fig. 14 e-1). Em-

bankments above sound level are composed of ccmpacted 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 sa=pling station proximal

to the pond e=bankment (Fig. 14 e-1). 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 occurred.

If it is determined that a leak has occurred, waste

waters will be evacuated frem the pond and the liner failure

will be located. Thereafter, the liner will be repaired, if

possible. If the liner is irrepairably damaged, it will be

replaced. Because of below ground waste storage under nomal

conditions, a leak should not effect structural competancy of

the pend.

As previously mentioned maximum normal pond freebcard

is seven feet. However, under emergency conditicns such as

extreme rainfall, the freeboard limit would be extended to a

total of eight feet, which would still leave two feet of avail-

ale freeboard in the pond. Pond capacities at various 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 :nade at the plant entrance which is con-

trolled by UPJ,

l
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TABLE 14 e-l.

Freeboard Height vs. Pond Capacity

Freeboard Pond Capacity Remarks

Freeboard (Gallens) *

Height
(Feet)

1 55,302

2 116,349

3 183,380

4 256,634

5 336,351

6 422,770

7 516,130 Normal Maximum

8 616,671 Emergency Maximus

9 724,632

10 840,253
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14 f. 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-1). 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. A11together, 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 decentained and placed into the waste retention

pond. Soil sa ples will then be taken to determined areal

and subsurface extent of centaminatien. Any centaminated soil

will be dryed, barreled, and shipped to a licensed L.S. A.
disposal facility.

The same procedure would be followed for pipeline or
well head leaks.
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14 g. Maintenance Inspection

Table 14 g-1 contains the maintenance schedule for

the URI Longoria Leach Project.
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TABLE 14 g-1.

Maintenance Inspection Schedule

Ites Frequency

Daily Weekly Semi-Weekly Monthly

Well Heads X

Pipelines X

IX Columns X

Elution Columns X

Chemical Makeup Tank X

Chemical Storage Tanks X

Elution & Precipitation
Colu=ns X

Sand Filters X

Mcnitor Wells X

Bleed Lines X

Waste Lines X

Sump Pump X

Pond Underdrain Moniter X

Pond Freebcard X

Disposal Fluid Quality X

Fluid Disposal Volu=e X
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14 - h. Fluid Waste Production and Disposal

Waste fluid disposal under normal operating conditions

is acccmplished by evaporation 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 retention pend described

in Chapter 14 e, and surface evaporation rates for Duval

County ( Table 14 h-2) . Minimum disposal capacity is 17,000

gallons per month and maximum is 66,000 gallons per =enth.

URI has contracted with Arnco, Inc. to dispose of fluid

wastes by subsurface injection through a water flecd salt

water disposal unit (Appendix 14 h-1). At present, Arnco, Inc.

has an available disposal rate of 57.5 gpm. Available monthly

disposal capacity varies from 2,320,000 gallons per month in

February to 2,568,000 gallons per month for a 31 day month

(Table 14 h-1) .

After i;L situ leach production of the Longcria Area II

has ceased, restoration will ec=mence. At this time, all demands

frcm bleed, plant and lab wastes will cease. At that time, the

disposal system will handle only water extracted for restoration

of the host unit. The disposal rate for the restorstion mode has

been calculated for two restoratien procedures.

The preferred precedure extracts 500 gallons per minute

frcm the production :ene. The produced fluids will be treated

by reverse os=osis with a 10% rejection rate. The resulting 450

gallens per minute of treated stream will be used as spray irri-

gation for surface restoratien. The 50 gallens per minute re-

ject stream will be delivered to Arnco, Inc. for surface dis-

pesal. Since presently available disposal capacity is 57.5

gallons per minute, there is a 14% disposal capacity safety =ar-

gin.

9
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If for any reason osmosis cannot 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

ti=e, 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 O'Hern Member, Cockfield

Formation, Yegua Group, which has been pressure depleted

through oil and gas productien. Based on pre-operational

formation fluid pressures, sand volume and formation porosity,

it was calculated that original formation fluid volume was

3.7 billion gallens. Calculatiens based en present fluid

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, Arnco, Inc. has an available dis-

posal rate for 57.5 gallons per minute. With the re-opening

of shut in wells it can increase the disposal rate to 249

gallens per minute. URI's dispcsal rate of untreaced rest-

oration fluids would be 240 gallons per minute, which yields

a net disposal rate safety factor of 4%.

Curing the 44 months required for its restoratien proce-

dure total produced fluid volu=e would be 463 million gallens

which is 17% less than the amount already depleted frca the

O'Hern Member. Therefore, regardless of restoration procedure

there is sufficient capacity to handle URI projected needs.

\|\4



FLUID NANDLING CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1979

AREA II JAN. FEBR. MARCH. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.
mtOPERATIONAL ed

LIFE " "

Normal Disposal _ , _ _ CN
-

Capacity
Subsurface Disp. 2,320 2,568 2,4n5 2,568 2,405 2,560 2,56n 2,485 2,560 2,485 2,56n
Evaporation 18 27 32 41 48 63 66 49 39 26 18

TOTAL 2,33B 2,595 2,517 2,609 2,533 2,631 2,634 2,534 2,607 2,511 2,506

Normal Require.
Bleed 202 223 216 223 216 223 223 216 223 216 223
Rentoration
Rain Direct 10 5 11 19 17 n 15 31 15 0 a

Indirect 3 2 3 6 5 2 4 9 4 2 3
Plant wasten 241 267 258 267 250 267 267 258 267 250 267
Lab Wasten 40 45 43 45 43 45 45 43 45 43 45

TOTAL 496 542 531 560 539 545 554 557 554 527 546

FLUID FLOW
(Out - In) 1,042 2,053 1,906 2,049 1,994 2,006 2,000 1,977 2,053 1,904 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 Emorgency 2,358

Emergency Req.
10 yr. 24 hr. rain
(6.4") 56
Excursion Prod. Zone 432
Exc. Non-Prod. Zono 432

.
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FLUID HANDLING CAPACITY VS REQUIREHENTS (1000 gal.) YEAR: 1900
<

AREA II JAN. FEDR. HARCH APR. HAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.e
(OPERATIONAL

LIFE RODUCTION *

Normal Disposal
_

Capacity
Subsurface Disp. 2,568 2,320 2,560 2,405 2,560 2,405 2,560 2,560 .,405 2,560 2,4R5 2,560
Evaporation 17 10 27 32 41 40 63 66 49 39 26 10

TOTAL 2,505 2,330 2,595 2,517 2,609 2,533 2,631 2,634 2,534 2,607 2,511 2,506

" '*" " *
223 202 223 216 223 216 223 223 216 223 216 223

Restoration
Rain Direct 9 10 5 11 19 17 0 15 31 15 0 0

Indirect
3 3 2 3 6 5 2 4 9 4 2 3

Plant Wastos 267 241 267 250 267 250 267 267 250 267 250 267
Lab Wastes 45 40 45 43 45 43 45 45 43 45 43 45

TOTAL 547 496 542 531 560 539 545 554 551 554 527 546
FLUID FLOW
(Out - In) 2,030 1,042 2,053 1,906 2,049 1,994 2,006 2,000 1,977 2,053 1,904 2,040

Total Pond Capacity 516
Emergency Pond Cap. 101
Cum. Pond Cap. 516
Available for Emer.2,554 2,350 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

,

e
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FLUID NANDLING CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1901

AREA II JAN. FEOR. HARCN. APR. MAY JUNE JULY '

OPERATIONAL D#3
LIFE PRODUCTION CNJ

Normal Disposal "~

Capacity
yg.Subsurface Disp. 2,560 2,320 2,560 2,405 2,560 2,405 2,560
.__

Evaporation 17 10 27 32 41 40 63 cy
TOTAL 2,505 2,330 2,595 2,517 2,609 2,533 2,631 n--

Normal Require.
Bleed 223 202 223 216 223 21G 223
Restoration
Rain Direct 9 10 5 11 19 17 0

Indirect 3 3 2 3 6 5 2
Plant Wastes 267 241 267 250 2G7 250 2G7
Lab Wastes 45 40 45 43 45 43 45

TOTAL 547 496 542 531 560 539 545

FLUID FLOW
(Out - In) 2,030 1,042 2,053 1,906 2,049 1,994 2,006

Total Pond capacity 516
Emer9ency Pond Cap. 101
Cum. Pond Capacity 516
Availabic for Emer. 2,554 2,350 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. TREATHENT

.
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FLUID HANDLING CAPACITY VS REQUIREllENTS (1000_ gal.) YEAR: _1901

AREA II AUG, AUG.* SEPT. SdPT.* OCT. OCT* HOV. '0V.# DEC. DEC.* -..

OPERATIONAL
RESTORATION37pg

Normal Disposal we-
Capacity CNJ
Subsurface Disp. 2,568 11,129 2,405 10,770 2,560 11,129 2,485 10,770 2,5G0 11,129 --

Evaporation 66 66 49 49 39 39 26 26 18 10 -

TOTAL 2,634 11,195 2,534 10,81) 2,607 11,160 2,511 10,706 2,5n6 11,147 *]'_
Normal Require. CNJ
D1ced 2,232 10,714 2,160 10,368 2,232 10,714 2,160 10,368 2,232 10,714 --

Rontoration
Rain Direct

Indirect
Plant Waston
Lab Wastes

TOTAL

FLUID FLOW
(Out - In) 402 401 374 451 375 454 351 420 354 433

Total Pond Capacity
Emergency Pond Cap.
Cum. Pond Capacity
Available for Emerge: I

Emergency Req.
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zone
Ev7. Non-Prod. Zono

W/O R.O. TREATMEllT*

.

9



FLUID HANDLING CAPACITY VS REQUIREt1ENTS (1000 gal.) YEAR: 1{g7
_

AREA II JAH+ JAN. FEBR. .FEBR. MAR. f1 A R . .APR. ,APR.

OPERATIONAL
RESTORATIONLIFE

Hormal Disposal
Capacity
Subsurface Disp. 2,560 11,129 2,320 10,052 2,560 11,129 2,405 10,770
Evaporation 17 17 10 10 27 27 32 32

TOTAL 2,585 11,146 2,330 10,070 2,595 11,156 2,517 10,002

Normal Require.
Blend 2,232 10,714 2,016 9,677 2,232 10,714 2,160 10,360 gg)
Restoration cq

,

Rain Direct ,__

Indirect
Plant Wastes <t
Lab Wastos e-

TOTAL CNJ
,.

iFLUID FLOW
(Out - In) 353 432 322 393 363 442 357 434

Total Pond Capacity
Emergency Pond Cap.
Cu;m. Pond Capacity
Availabic for Emergo:

Emergency Req.
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zone
Exc. Non-Prod. Zone

;

e

.
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FLUID II A!1DLING CAPACITY VS REQUIREME!ITS (1000 gal.) YEAR: 1902

AREA II fl A Y MAY * JUNE. J tit 1E * J tI I,Y JULY *
OPERATIOtIAL
LIFE RESTORATIOtt

flormal Disposal
Capacity
Subsurface Disp. 2,568 11,129 2,405 10,770 2,568 11,129 [ ,

Evaporation 41 41 48 40 63 63
,_,

TOTAL 2,609 11,170 2,533 10,010 ____ 2,631 11,192

tiormal Require. **
Dleed 2,232 10,714 2,160 10,360 2,232 10,714 "~~

Restoration
"~Rain Direct

Indirect
Plant Wastes
Lab Wastes

TOTAL

FLUID FLOW
(Out - In) 377 456 373 450 399 470

Total Pond Capacity
Emergency Pond Cap.
Cum Pond Capacity
Available for Emergency i

Emergency Req.
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zone-
Exc. Non-Prod. Zone

f1 O T E : Same non asterisk values would repeat by month through April, 19n3
Asterisk values would repeat by month through March, 1985

-
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TABI.E 14 h-2.

SURFACE EVAPCRATICN RATES

DUVAL CCU!TIY

MCNTH RATE (inches)

January 2.7

February 2.9

March 4.3

april 5.1

May 6.4

June 7.5
July 9.9

August 10.3
September 7.7

Octcher 6.2

November 4.1

Cacember 2.9

.

1214 '.27
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May 30, 1978

Mr. Phillip K. Russell
Railroad Commission of Texas
011 and Gas Division
P. O, Box 12967
Capitol Station
Austin,".TX 78711

,

Re: Arneo Inc. - 0'Hern Field Unit (03898)
.0'Hers Field, Webb County, Texas

Dear Mr. Russell:

J
Under contractual arrangeuent with Wyoming Minerals Corp.

(3runi Proj cct) and Mobil Oil Corp. (0'Hern Proj ect), I have

} been obtaining waste water for augmentation of pressure
maintenance / secondary recovery in the subject unit. This
activity has received clearance by the Texas Department of
Health, Texas Department of Water Resources (nee' Texas. Water
Quality Board) and the Railroad Commission of Texas. Because

of enhanced recovery,through additien of this fluid, I am'

considering utilization of similar fluida from additional
sources.

,

;

One such source is Uranium Resources, Inc. which is
currently developiug a proj ect similar to Wyoming Minerals
Corp. and Mobil Oil Corp. Site location f or this proj ect is

approximately two miles east of our central battery. Since
Uranium Resources, Inc. has not finished their plunt, the
quality of water to be utili=ed is not known, but it is

. anticipated that the water will Fe comparable in concentration
I and constituency to that currently delivered by Mobil Oil Corp.

An?.icipated common characteristics are due to similar processes,
and stratigraphic production interials; however, prior to and,

| during regular intervals of usage these fluid samples will be
chemically and radiollogically analy=ed. Uranium Resources,

,

I Inc. will hold on file fer inspection all data derived from
I these analysis. Past experience with Mobil 011 Corp. and

)s hCM S7 T* W!
- / . v = =. t f n ,

fMk NQ j' <

di d,
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Mr. Phillip R. Russell Page 2 May 30, 1978

Wyoming Mineral Corp. indicates that use of fluids from these
outside sources has helped maintain pressure and gives an
additional oil kick in the water flood. No adverse reservoir
responses have been noted while utilising these fluids.

,

As stated in my letter of May 5, 1977 the reservoir
characteristics are:

i 1 Average Depth - 2800 feet
Production Interval - 19' sand, O'Hern member

Cockfield Formation'

Average Porosity - 28:,

Permeability Range - 10 to 1856 millidarcies
; (core data)
} Average Permeability - 293 millidarcies

,

,
.

*

It is my opinion that this reservoir's productive life-

will be prolonged if this new source of fluid can be utilised.,

| Therefore I would like to contract with Uranium Resources, Inc.
! to obtain this excess fluids.

'

.

. -

I would appreciate your agencys' approval of this proposal -

at your earliest convenience. If I may be of further assistance
please contact me at your earliest convenience.

Very truly yours,-

Od44,

i Glen Dugger ,

7, *

| cc: TDWR -

'

! TDH ~

: i ,

a .

i

j ' {.i
, ,

.

n.
'

j ;,

.
,

, .
,

;

..

'l . . .

- ,n.

:,

|!
!

v
i:
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*

,

SALT WATER DISPOSAL AGREEMENT

.

THIS AGREEMENT, made and entered into thic 31 day o f May,*

1978, by and between Arnco, Inc. hereinafter called "First Party,"

and Uranium Resources, Inc. hereinafter called "Second Party,"

whether one or more:

WHEREAS, First Party owns, maintains and operates facilities

for the underground disposal of salt water in the O'Hern Field in

Duval County, Texas.

.

WHEREAS, Second Party is the owner and authori:ed operator of

a uranium lease from which water of no potential use is being or

will be produced and desires to dispose of said water into the

above referred to facilities owned by First Party.

NOW, THEREFORE, in consideration of the premises, the mutual

convenants and agreements hereinafter contained, it is agreed as

follows:

1. First Party grants to Second Party the right and privilege

of disposing of potentially non-usuable water from Second Party's

lease or leases, described above, into the disposal facilities of -

First Part, mentioned above, subj ect to the terms and conditions

herein contained.

2. Second Party shall deliver said potent. ally non-usuable

121;4 130



.

. .

wa;er, at its sole risk, cost and expense to the said disposal

facilities, at a point designated by First Party. Second Party

agrees that said water delivered hereunder shall be clean and -

free of oil, basic sediment and other substance which may tend

to plug or in?;erf ere with the ef ficient operation of the said

disposal facilities, and First Party shall be sole and exclusive

judge as to whether or not the said water is sufficiently free

of said substances. First Party shall have the right to refuse

to accept any of said water which does'not meet such requirements.

3. Second Party agrees to hold First Party hariless from any

and all claims, damages or liability which may arise from laying,

relaying, construct'on, operation, maintenance and removal of

pipeline or lines by Second Party, and which may arise from the

delivery of potentially non-usable water by Second Party to said

disposal facilities. First Party agrees to hold Second Party

harmless from any claims, damages or liability which may result

from said water after the same enters said disposal facilities.

4. It is agreed that First Party shall accept said water for

disposal only when said disposal facilfties have input capacity

in excess of the disposal requirements of First Party.

5. First Party shall not be liable in damages or o the rwise

for delays, failures or omissions due to lack of capacity of said

:. -
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disposal facilities, accidents, breakdowns, closing for repair

or remedial work, labor difficulties, strikes, walkouts, fires,

storms, acts of God, sabortage, interference by order of or

compliance with requests of military or civil authority, whether

federal, state or local, or appropriation, requisition or confis-

cation of any facility for the disposal of salt water hereunder.
6. Second Party shall. notify First Party no later than

the 15th day of the month the barrels o f potentially non-usuable

water delivered to the disposal facilities of the First Party
during the preceding month. Volume will be determined by a

metering device approved by both parties.

g,Second Party agrees to pay to Arnco, Inc. the sum
p.- / 'n .is

i''of .=1r&? / per barrel of Second Party potentially

non-usuable water disposed of into said disposal facilities,

subj ect to periodic adjustment based on cost of fuel gas. This

adjustment shall be based on the ratio of the revised fuel cost

divided by the current cost of 50c/MC . cirst Party shall render

=onthly invoices to Second Party for the water disposed of by

Second Party into said disposal facilities. Payments shall be

made within twenty (20) days from receipt of invoic- and in

accordance with the . arms set forth in Schedule "A".

8. All the terms and provisions of this agreement are hereby

-3-
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especially made subject to the conservation laws of the State of

Texas; and to the valid rules and regulations of the Railroad

Commission of Texas; the Texas Departnent of Water Resources;

and the Texas Department of Health, and to all other applicable

state and federal laws, rules and regulations.

9. This agreement shall be binding upon and inure to the

benefit of the parties hereto, their respective heirs, devisees,

executors, administrators, representatives, successors and assigns,

until termination hereof by either First Party or Second Party

upon ninety (90) days written notice to the other.

.
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SCHEDULE A

INVOICE INSTRUCTIONS

A. Invoices should be rendered to Uranium Resources, Inc. in

quintuplicate.

B. Original and three copies of' invoices should be mailed to:

Uranium Resources, Incorporated (1)
Attention: Mickey Bottons
Suite 735 - Pronenade Bank Tower
1600 Promenade Center
Rddhardson, TX 75080

One copy of the invoices should be nailed to:

Uranium Resources, Inc.
Attention: W. M. McKnight, Jr.
P. O. Box 1381
Corpus Christi, TX 78403
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IN WITNESS WHERIOF, this agreement is executed as of the

day, nonth, and year first above written.

ATTEST: FIRST PARTY:

ARNCO, INC.

. <

By:I /A/# ' M/h.1
Data signed: //~ 8' 7b Address:

1955 Encino
Alice, Texas 78332
Attention: Glenn Dugger

ATTEST: SECOND PARTY:

Uranium Resources, Inc.

By: 71 2I.2[f
J

Date signed: f. 7 7 7 Address:
P. O. Box 1381
Corpus Christi, TX 78403
Attention: W.M. McKnight Jr./. N

/
AUDREY R. CSTEEMCER

Notary Public. Nus:es t?uM/, Tctas
My Comm.sven Expcs 8" 8' Id -

*
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Texas Department of Hea th
Raymond T. Moore, M.D. 1100 West 49th Street
D* * ' 55' 0"" "** * ' * " * * ' ' '

Austin, Texas 73756
Philip W. Ma!!ory, M.D. 458-7111 Robert D. Moreten, Chairman
Deputy CommiS5ioner William 1. Foran, Vice-Chairman

Roderic M. Sett, Secretary
JohnC M. Benson
E. Jack Browes

JUL 02 1379 Ramiro Casso
H. Eupne Brown

Charles Max Cole
Francis A. Conley
Ben M. Durr
William J. Edwards
Raymond G. Garrett
8** 0 G;'2'Mr. Arthur L. Bishop
Bianchard T. Hollins

Uranium Resources Inc. Donald A. Horn
* ' " " ' " " *Suite 735, Promenade Bank Tower
Phillo Lewis

1600 Promenade Center by sawm

Richardson, Texas 75080

Cear Mr. Bishop:

07e transmit herewith Radioactive Material License No. 8-2704, Am. N/A,

in response to your application initiated on January 30, 1979.

We request that you carefully read and note the conditions of your
license and applicable sections of the Texas Regulations for Centrol
o Rad?ation. You are expected to comply with the conditions of you*-license and the Regulations.

We call your attention specifically to Section 21.403 of the
Regulations. This section sets forth requirements for telephone and
telegraph not>,: cation to the Agency in the event of a radiatien
accident or incident. (See enclosed information sheet.)

If we may be of assistance to you in your radiation safety arcgram'please let us know. For licensing information a memner o' helicensing staff should be contacted. For information concerning *

inspection or your facility or for the reporting of accidents o$incidents, a member of the compliance staff should be contacted
Sincerely,

T A v f* *
J seph 2. Gorre11hiefofLicensingandRegistration
Radiation Control Branch
Division of Occupational Health s

and Radiation Control

1214 136
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TRC FOR53 413
(10 78) Page i of 2 Pages

.

TEXAS DEPART 3 TENT OF HEALTH
RADIOACTIVE M ATERIAL LICENSE

Pursuant to the Texas Radution Control Act and Texas Department of Hesitn rei;ul.ition.S on radiation, and in reliance on statements and
representations heretofore made by the license., a lices.se is hereby %ued authonzing the licensee to receive, acquire, possess and transfer
radioactive matenal listed below; and to use such rauloacttre matenal for the purposeM and at the place (s) designated below. This license
is subject to all applicable rules, regulations and order. of the Texas Department of Health now or hereafter in effect and to any conditions
specified below.

LICENSEE This 'icense issued pursuant to and in accordance with

C APPLICATION C LETTER O
1. N.m. Uranium Resources, Inc. Dated.1-30-79, 3-1-79, & 5-11-79

ATTN: Arthur L. Bishop se.ed h~ A4~79t h u '- BisNoe2. Address Suite 735, Promenade Bank Tower 3. L. cense Numoer Amendment Numoer
1600 Premenade Center

1 8-2704 N/ARichardson, Texas 75080
PREVIOUS A.NIENDNIENTS ARE VOID

4. Expiration Date

RADIO ACTIVE .\IATERIAL AUTHORIZED | July 31, 19g2
5. Radioisotope 6. Form of.\taterial 7. .T!aximum Activity * 8. Authorized Use

A. Natural A. Any A. 350,000 A. In-situ mining, concentration
Uranium and pounds into yellowcake slurry, and
Daughter transfer to authorized specific
Products licensees.

B. Ra-226 B. Filter media B. As obtained B. Storage, drumming, and transfer
wastes during pro- to authorized specific licensees.

cessing

C CONTINUED ON ? AGE 2. IF CHECKED.

CONDICONS

9. Radioactive material shall be mined and processed at the licensee's leach
site located in Duval Ccunty, Texas approximately 5.5 miles southeast of
Bruni, Texas, along State Highway 359.

10. The licensee shall comply with the provisions of Parts 11, 21, 22 and
41 of the Texas Regulations for Control of Radiation.

11. Rrdioactive material shall be used by, or under the supervision of,
individuals designated by W. M. McKnight.

12. The individual designated to perform the functions of Padiation Safety
Officer for activities covered by this license is Arthur L. Bishop.

,
* Ci Cunes mCMii!!icunes u Ci.htierocut es CONDICONS CGN5NUED ON PAGE ""

_ _ _ . .
,

4

1214 137



--

.

7RC FORM 413s
(10 73)

2 2
.Page of .,,,,'ee TEXAS DEPARTatENT OF HEALTH

j RADIOACTIVE SIATERIAL LICENSE=

Supplementary Sheet

1.ICENSE NUMBEk ; 'NDMENT NUMBER

8-2704 | N/A
CONDITIOLIS CONTINUED:

13. At the conclusion of the leach program at each leach site, the licensee
shall conduct a ground water restoration program to reduce the radioactive
material concentration in the aquifer as specified in his application.
Before any site is abandoned, the concentration of radioactive materials
in the aquifer shall be reduced to levels as low as practical, but
in no instance shall the radioactive concentration exceed those whichprevailed before the leach operation began.

14. The licensee shall not discharge to the environment any radioactive
material in excess of the limits specified in Appendix 21-A, Table II,
Texas Regulations for Control of Radiation.

15. che licensee shall maintain for inspection by the Agency records of the
water well sampling program.

16. The . licensee is authorized to transfer liquid wastes to specific licensees
for disposal through oil field flood injection wells in accordance with
procedures contained in his application and st.pporting documents dated
Januarf 30, 1979.

17. Solid wastes shall be transferred to authorized specific licensees for
disposal as per the licensee's application dated Januarf 30, 1979.

13. Except as specifically provided othe.rwise by this license, the licensee
shall possess and use the radioactive material authorized by this
license in accordance with statements, representations, and procedures
contained in application dated January 30, 1979, letters dated March 1,
1979, May 11, 1979, May 24, 1979, June 6, 1979 and all correspondence
amending the application which.results in an amendment to the license.

FOR THE TEXAS DEPARO!EN-' OF HEALTH

JUL 02 $77 >
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URANIUM RESOURCES INC.
.

ARTHtJR L Bl$NCP
EvarwaMu V3*a;er

January 30, 1979

Texas Department of Health
Division of Occupational Health and
Radiation Control
1100 West 49th Street
Austin, Texas 78756

RE: APPLICATION FOR RADIOACTIVE
MATERIAL LICENSE
URANIUM RESCURCES INC. (URI)
LCNGORIA LEACH PROJECT

Dear Sirs:

Enclosed you will find URI's application for a
Radioactive Material License (Form No. R-8) , and supple-
mental information for an in situ uranium leach cperation.

If you have any cuestions, or desire additional in-
formation, please contact me at your earliest convenience.

Sincerely,

./ -,u '

W N Ci y -|.>y2/

Arthur L. Bishop
Environmental Manager

ALB/tj

Encl.

CC: Mr. Henry B. Peters
Texas Department of Water Resources
Stephen F. Austin Building
1700 North Congress Ave.
P.O. Box 13087, Capitol Station
Austin, Texas 78711

1214 141
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TRC FOR$1412 Page One
(Rev. S/77)

TEXAS DEPART 3!ENT OF HEALTH
APPLICATION FOR RADIOACTIVE SIATERIAL LICENSE

.

INSTRUCTIONS-Complete all items if this is an initial application. If application is for amendment or
renewal of a license, complete Items 1 through 6 and indicate only new information or requested
changes in the program in Items 7 through 11. Use supplemental sheets where necessary. Item 12 must
be completed on all applications. Afail two copies to: Texas Department of Health, Division of
Occupational Health and Radiation Control,1100 West 49th Street, Austin, Texas 78756. Upon
approval of this application, the applicant will receive a Texas Radioactive >!aterial License, issued in
accordance with the general requirements contained in Texas Department of Health regulations on
radiation and the Texas Radiation Control Act.

1. NAh!E AND STREET ADDRESS OF APPLICANT 2. LOCATION (S) AT WHICH RADIOACTIVE
(Institution. firm or person) SIATERIAL WILL BE USED.

URAICUM FISCURCES IMC. LONG2RIA URAMIUM *EAC*d PROJECT
Suite 735 Promenade Bank Tower Uranium Resources Inc.
1600 Promenade Center Duval County, Texas
Richardson, Texas 75080 P.O. Drawer 229

Bruni, Texas 78344

3. THIS APPflCATION IS FOR:(Check One) | 4. PRESENT OR PREVIOUS LICENSE NU31BERS
B New License Not Applicable

Amendment to present license
O Renewal of presentlicense

5. INDIVIDUAL USERS AND THEIR TITLES I 6. RADI. JION SAFETY OFFICERg

W.M. McKnight, Jr.-Production Maneger Name: Arthur L. Bishop
K.L. Biddle - Plant Superint'enden: Environmental Manager
W.J. Chapman - Field Environmental s S.735 Prc=enade Bank Tower

'

Safety Cecrdinatcr 1600 Prc=enade Center
Telephone No.: Richardsen, Tex. 75080

7. RADIOACTIVE ST ATERIAL DATA rv e m _c,oa

(a) (b) ! (c', | (d)

Element and Chemical or Star.imum number Use of each form (If sealed
mass number physical form of =i!!! curies source, also give make and model

(5 fake and mcdel to be possessed number of device in which sealed
numberif sealed source will be used.)
source)

U (natural) Slurry 12,000 3enefication Product awaiting
shipmen't'to enrichment facility

U (natural) Solution 1,000 In-Situ Mining Solutions in
Leach, Elution & Precipitation
Circuits

Ra226 Solution 500 circulating Leach Solutiens
& Waste Retentien Pond

i
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CRGANIZATIONAL STRUC-*,PI'

URI is structured with two areas of responsibility
for radiation safety and control ( Fig. 1). Production
personnel are responsible for implementation of all radi-
atien safety and health progra=s impacting production
activity. Environmental persennel are responsible for
=cnitoring production activity for the purpose of detect-
ing any activity which may create radiation safety / health
hacards, or may cause unacceptable envircnmental contamin-

.ation/ degradation. Raspensibilities for each position de=
tailed in Fig.1 are given belcw.

PPISIOE!.T

The President of URI has the ultimate executive
authority for all URI activity: uranium exploration,
uranius productien, and enviren= ental protection. All
radiatien safety programs are approved by him and enforce-
=ent conflicts are adjudicated through him. The President
answers to the Board of Directors.

EINIRC! E!r*AL vm!AGIR

The Enviren= ental : tanager is res ensible for the
develep=ent, administration and enforcement of all enviren-
mental programs to include radiatien safety. As part of this
responsibility, the Enviren= ental Manager is authcriced to
conduct inspecs'ons and to immediately order any change neces-
sary in order tt preclude er eradicate a radiatien safety
hacard and/or maintain regulatory compliance. The Inviren-
mental Manager answors to the President.

?!II.D ENTRCMMENTAL AND SATI-"I COCRDINATOR

Respcnsibility in this pcsition is limited to inspecticn
and monitoring field cperations fer ccepliance with U?l and
regulatory safety require =ents. *he Field Invirenmental and

1 14 145
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Safety coordinator reperts :: the Environ = ental ar.d Safety C or-
dinator reports to the Envir== ental Manager and is charged
with carrying out all directives fr:m him.

PRCCUCTION MANAGER

The Production Manager is responsible for all URI uranium
'

production activity. As su:h, he is responsible for i=plementing
any safety and/cr monit: ring pr: gram assceiated with operations,
e.g. persennel do:imeters, yellowcake handling precedures, etc.
The Production Managar is authorited to imediately i=plement
any acticn necessary to correct or prevent radiation safety ha:-
ards. The Production Manager cannot modify or eliminate any
radiation safety program without prior consultation with the
Environmental Manager.

ENGINEIRING MANAGER

The Engineering Manager is responsible for implementa-
tion of safety pregrams through the application of sound engineer-
ing principles and practices to uranium production. Authority

for such action ec=es frem the ? reduction Manager and is ad-
ministered through the Plant Superintendent.

PLA!O SU?ERI!CENtE'O

The Plant Superintendent is responsible for all plant
operational activity. He is authori:ed to :arry out all direct-
ives frem the Engineering Manager. In lieu cf direct action by
the Production or Engineering Managers, he is authorized to
change any cperational procedure that he dee=s to be unsafe.
Subsequently, ha must report any such change.

.;_
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PRCCCCTICN !'XIAGER
UNIRC C'C:TAL MANAGER

CJGII;EERI:!O |dx:AGER
FIELD E N:RCtBIENTAL &
SAFETY CCCRDINATCR

PLANT SUPERI!:TC3CETT

FIGURE 1 CRCAN!:ATIO:iAL CHART
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QUALIFICATIONS

ANO

EXPERIE::CI

The folicwing rest =es detail -he qualifications
and experience of the personnel currently in the position
detailed in Fig. 1.

.

1214 148__ .

.---



_ . .

,

RESU:G

Raymond G. Larson
5811 Seit Line Avenue
Dallas, Texas 75248 A/C 214 386-7317

PERSONAL Age: 40
Height: 5'J3"
Weight- 205 lbs.
Marital Status: Married with one child

EDUCATICN B.S. degree-Business Administration
University of North Dakota 1961

.

EXPERIENC,q URANIUM RESO*JRCES INC. , Richardson, Texas
Chair =an of the Board
President and Treasurer
April 1, 1973 to present.

R. L. BURNS URANIUM CORP. , San Dieco, California
President
1977 thru March 31, 1978. *

R. L. BURNS CORP., San Disco, California
Vice Pres-dent-Finances
1971 thru March 31, 1978

SECURITY PACIFIC NATICNAL BANK, San Bernardino, Ca.
Vice President
1961 tnru 1971

-5-
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RESUME

ARTHUR L. BISHOP Telephone: Hcme - 214-423-3100
2306 Red Oak Lane Office - 214-234-5294
Richardson, Texas 75081

PERSONAL Age: 30
Height: 5'10"
Weight: 180 lbs.
Marital Status: Married, no children
Organizations: AAPG, CCGS, NWWA

EDUCATION B.S. Geology, Baylor University, 1976

EXPERIENCE Uranium Resources Inc.; Richardson, Texas
Environmental Manager

May 1, 1978 to present
Responsibilities are the same as were for R.L. Burns
Corporation, below.

R.L. Burns Uranium Corporation, Dallas, Texas
Environmental Manager

December 1, 1978 through April 30, 1978
Responsibile for all environmental activities. Primary
duties include design and preparation *of all environ-
men.tal monitoring programs for tranium mining. Prepare
applications for permits and licenses from and supervis,
compliance with all regulatory agencies. Represent
company in environmental activities such as rule making
processes; hearings, etc.

Texas Uranium Operation: U.S. Steel Corp.; Corpus
Christi, Texas
Supervisor of Environmental Affairs
March 1, 1977 rhrough November 30, 1977
Responsible for all environmental activities. Primary
duties include development of environmental programs
for largest in-situ uranium leach project in the U.S.
(1.7 million lbs. U Og/ year. Supervised 3 professien-3
als and field staff of 6. Established environmental
programs now utilized industry wide.

Dalco - U.S. Steel, joint venture; Corpus Christi, Texa
Env.ronmentalist

Ju.y 6, 1976 through February 28, 1977
Responsible for all environmentnl activities. Primary
duties include development ei environmental program of
second permitted commercial in-situ uranium leach pro-
ject in U.S. (Burns Ranch). Assumed total envircnment-
al responsibility for U.S. Steel upon U.S. Steel ac-
quisition of Atlantic Richfield and Dalco in-situ
leach properties.

q714 150-6-



.

.

.

Arthur L. Bishop
Page 2

Heart of Texas Council of Governments: Waco, Texas
Director of Physical Planning
August 16, 1975 through July 05, 1976
Responr.ible for physical planning in six country
rural / urban environments. Duties included super-
vising 6 person professional and para-profession-
al staff of geologists, econcmists and soil
scientists in preparation of regional physical
planning included water quality, water use, urban
design and floeding.

PUBLICATION: Flood Potentials of the Bosque Basin
B.G.S. Bull. No. 33, 1977
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PISUME

William J. Chapman
P. O. Box 131
Hebbronville, Texas 78361

PERSONAL Age: 27
Height: 6'1"
Weight: 160 lbs.
Marital Status: Married with two children

EDUCATICM B. S. degree-Secondary Education
Texas A&I University 1974

.

EXPERIENCs URANIUM RESOURCES INC.
Field Environmental & Safety Coordinator
July 24, 1978 to present.
Respcnsibilities are the same as were for
Wycming Minerals Corp.

PREMONT INDEPFNDENT SCHCOL DISTRICT , .
Teacher ~
August 1977 thru July 1973..

WYCMING MINERAL 3 CORP.
Safety Technicia.1
May 1974 thru August 1977.
Responsible for running drawdown tests to
determine aquifer th=racteristics. Responsible
for industrial and radiation ~ safety for Bruni
and Lamprecht in situ leach projects. Responsible
for plant and leach operation water quality
monitoring. Qualified First Aid Instructor.
Qualified by O.S.H.A. Ionizing Radiation Safety
Course (1976).

_a..
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. RESUME

William M. McKnight, Jr. Telephone: Home 512-643-7701-215 Llano
Office 512-833-2569-

Portland, Texas 78374

PERSONAL Age: 42
Height: 5'9h"
Weight: 130
Marital Sta tus: Married with four children.
Organizations: A.I.M.E.

ED UC ATION Gra dua t ed from Centenary College, Shreveport, Louisiana
with s 3.S. degree in geology in 1959. Attended Florida
State University specializing in sedimentary geology
and received a M.S. degree in 1961.

EXPERIENCE Mobil Oil Corp., Shreva. port, Louisiana. Exploration
geologist (October 1963 through August 1965), primary -

responsibility - (Smackover Formation Explora: ion) geology
delineating prospects based on mapping of porosity and .

strue: ural trends,for hydrocarbon traps. (Paluxy Formation)
genera:ing prospects utilizing sand, isopach trends and
s tructural mapping North Louisiana, South Arkansas, and
East Texas.

.

Mobil Oil Corp. (Augus t 1965 through October 1968) Production
g:clogist with responsibilities for 34 oil fields to '

generate work-overs and re comp le t ions utilizing s:ructure
maps, sand isopachs, oil wa t ar conta c ts , and production
data f rom surrounding wells, also worked closely with
reservoir engineers on secondary recovery projects including
tecommendations f or properties u:ili:ing secondary recovery
includir.g calculations relative :o response and success of
secondary recavery proj ects including both water flooding
and thermal recovery or proj ee:s either in exis:ence or
placed in opera fons based on recommendati3ns.

Mobil Oil Corp. (October 1963 through January 1970)
Senior Uranium Enploration Geologist, hcd responsibility
to generate prospects and evalua te prospects being drilled
in the Sou:h Texas area for Mobil Oil Corp. During this
time period had up to 6 geologists reporting for guidance
and supervision.

Mobil Oil Corp. (January 1970 :hro ugh January 1973)
Uranium operations coordinator, Denver- Colorado. Re-
sponsibility was to coordin.:e uranium evalua: ion programs
for the United States for Mobil's a:.:p lo ra tion p ro grams .

.

-o-
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This included responsibilities for reserve calculations,
evaluation, and some prospect generation. During this time
period, up to 13 geologist reported to me for guidance and
supervision, to accomplish my responsibilities.

Mobil Oil Corp. (January 1973 through December 1974)
Had responsibility for Texas including preparation of
feasibility study including reserves, plant design, and
an approach for commercial produe:iwa for the South Texas
area.

Mobil Oil Corp. (December 1974 through May 1976) Production
responsibilities relative-to plant construction, design
and supervision of operations relative to drilling and
completing well fields and plant construction and operation
for Mobil's first pilot' plant.

Mobil Oil Co rp. (May 1976 through January 1977) Special
,

prcjects coordinator. Responsibilities included plant
operation for in-situ uranium leaching, checking plant
design, modifications to plant design, and supervision
of all operations relative to pilo t operation for uranium

'

in-si:u leaching. Plant design and scheduling including
training staff-up for five planned plants in South Texas.

.

Mobil Oil Corp. (January 1977 through August 1977) Manager
in-situ leach. Had responsibility for plant operations,
production, economics, and supervision of approxima:ely
55 people in the South Texas area. Responsibilities also
included coordination for full scale production operations,
including training programs, five year budget forecast,
f ull scale economics and plant design for economics,
and operation of full scale commercial opera: ion. Ap-
proxima:ely 55 people repor:ed to me during this time period.

R. L. Burns (Uranium Resources, Inc.) (September 1977
through present) ?rodue: ion Manager. ?.esponsibility for
genera:ing produccion plans for new corp., including
p roperty evalua tion, property acquisitions, economics,
plant designs, personnel acquisitions, and budget projections
for commercial operations.

(Janua ry 1973 through present) Serving on the 3oards of
four seperate coroorations including 3 rilling Corp., Uranium
C o rp., Mud Logging Corp., and Corp. for Antiques and Pain:ing
Acquisition.

- -10
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RESUME

Harry L. Anthony IV Telephone: Home - 512-592-0666
512-883-2569402 Nelda D r iv e Office -

Kingsville, Texas 73363

PERSONAL Age: 31
Height: 6'4"
Weight: 190
Marital Status: Married
Organizations: Member AIME & ASM.

EDUCATION 3.S. Engineering Mechanics (Materials Option)
Pennsylvania State University 1965-1969

M.S. Engineering Mechanics (Materials Option)
Pennsylvania State University 1969-1970
Thesis: Recrystallization Resistance o f Thoria-
Dissersed Nickel

EX?ERIENCE URANIUM RESOURCES, INC.

April 1, 1978 thru Present. Engineering Manager - Plant
design, engineering, and purchasing of in-situ uranium
related processing equipment. Preparation of capital
and operating budgets for site specific proj ects in
Texas, New Mexico,. and Montana.

Responsible for planning, organizing, controlling
of the various plant disciplines, including: process
control, maintenance, laboratory analysis, purchasing,
employee relations and process development.

R. L. BURNS URANIUM CORP.

January 1, 1973 thru April 1, 1973. Proj ec t Mana g er . -

Same as above.

UNION CAR 3IDE CORP 0 RATION

August 1, 1977 thru January 1, 1973. Manager of Technical
Development - Development of computerization of~in-situ
leaching, conducting on site leaching studies, respon-
sible for plant chemistry and cost accounting.

January, 1976 thru August 1977. Plant Superintendent
of an Uranium in-situ leach production facility at
3enavides, Texas. Directed operations from the pilot
test stage through and including full production im-
plementation. Formulated budgets in areas of production,
maintenance, laboratory and other auxiliary accounts;

)?\A \55
-
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Responsible for in-situ lea ch development and'
ion exchange plant control and process development.

Developed plant safety procedures and standard
operating criteria for process control. Managed 40
employees of varying disciplines.

April, 1970 thru December, 1975. Production Control-

Engineer at UCC Metals. Division in Marietta, Ohio.
Responsible for plant control and process development
in areas including: solvent extraction of tantalum
and columbium, electrowinning of chromium, and sub-
merged-arc smelting of standard ferromangese during a
five and one half year period.

Developed budgets pertinent to production and
revis ed departmental sa f e ty p ro cedures.

SPECIAL AREAS OF EXPERTISE *

1. Various forms of solution filtration
2. Ion Exchange
3. Non-ferrous extractive leach techniquas
4 Crystallization
5. Electrolytics

.

.

e
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RESUME

KELLY L. BIDDLE
1000 W. Corral Street Telephone: Ecme - 512-592-6936
Apt. 109 Office - 512-883-2569
Kingsville, Texas 78363

PERSONAL Age: 32
Height:
Weight:
Marital Status: Single
Organizations: ASM, Southeast Ohio Executive Comm.,1975

EDUCATICN B.S. Met. Eng. 2.82/4.00 S.D. School of Mines 9/63-6/67
B.S. Psych. 3.89/4.00 Univ. of So, Dakota 9/71 - 6/72

EXPERIENCE Uranium Resources Inc.; Corpus Christi, Texas
Planc Superintendent
7/1/78 to Present
Manage technical, process, and maintenance personnel of
uranium solution mining plants. Responsible for
administrative and technical plant controls.
Aid in design and supervision of new plant
construction.

.

Union Carbide Corporation, Portland, Orecon
January, 1970 thru March, 1973 - Metals Division
March, 1977 thru March, 1978 - Supt. of Production
Managed production, traffic, and raw material mix de-
partments of plant producing manganese and silicon
ferroalloys in submerged electric arc furnaces. Res-
pensible for production and technical control, operating
budjets of $15,000,000 per year, material inventory bal-
ances, and planning of production, budgets, and depart-
mental maintenance. Directed labor force including two
departmental supervisors, engineer, eight shift foremen,
and 60 hourly personnel.

Additional duties included procurring electrical energy
auditing energy contracts, managing plant energy conser-
vation program, and directing profit improvement research.

September, 1976 thru March, 1977
Assistant Superintendent of Production
Responsibilities and duties essentially the same as above.

January, 1974 thru September, 1976
Production Control Engineer - Marietta, Ohio
Responsibla for process develop = Eat anc technical contrcl
pilot plant producing icw carbon 'erroa-loys utili:ing
oxygen blowing technolcgy. Assisted in design, construction,
and startup of large production facilities in Norway and
Ohio including direct concrol of Ohio startup. Supervision
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Resume - KELLY L. BIDDLE
Page 2

of foreman and hourly personnel during startup and
initial operation of Ohio plant. Exposed to dust
collection, exygen production, high temperature
refractories, and personnel training in addition to
normal molten metal technology. Received $2,000
Manager's Achievement Award at conclusion of assignment.

June, 1972 thru January, 1974
Jr. Production Engineer - Marietta, Ohio
Responsible for reaction and quality control of two
electric submerged are furnaces producing manganese
ferroalloys. Duties included selection of raw materials,
preparation of material mix blends, control of direct
material budgets, profit improvement research, and fore-
casting material useages, budget variances, and production
tonnages.

January, 1970 thru September, 1971
Engineer
Controlled reactions and product quality control of plant
producing manganese metal by electrolysis. Chemical pro-
cesses used included ore crushing and si. ing, leaching,
oxidation, filtering, and electrowinning.

U.S. ARMY, Fort Knox, Kentucky
January, 1968 chru January, 1970
Directed field testing of experiemental explosive devices
for the Corp of Engineers.

Armco Steel Company, Middletown, Ohio
June, 1967 thru January, 1963
Prepared and analyzed stee'l samples by photo microscopy-
for the research group of Arnco.

-14-

1214 158



_ _ . _ - _

LEACH SITE CESCRIPTICN

Uranium Resources Incorporated (URI) proposes to con-
duct in, situ uranium leach operations in southwestern Duval
County (Fig. 2). Proposed project area is located a airline

miles northwest of Hebbronville (pop. 4079) , Jim Hogg County;
and 5.5 miles southeast of Bruni (pep. 375) , Webb County.

At present, there are two permitted in situ uranium

leach operations within a 5 mile radius of the Longeria Leach
Project. Mobil cil Corporation / Energy Minerals Division, U.S.
and Canada is currently operating the O'Hern Project which is
approximately 2.5 miles west northwest of the Lengoria permit

Mobil 011 Corporation has also permitted the Holiday-Elarea.

Mesquite 1. situ Leach Project. This project is under develop-3
ment and is projected for a 1979-1990 cperational start-up.
Holiday-El Mesquite is located apprcximately 4 miles north of
the Longoria Project.

Within a two mile radius of the Longoria Leach Pro;ect
there are no major water supply wells. However, water supply
wells for Bruni and Hebbronville are ec=pleted in the sa=e
for=ation as the Longoria Leach Project Prcducticn cone.

The Lengeria Leach Project lies in an area of relatively
Icw relf-f. Upland gradients average 23 feet per mile in-
creasing to 60 feet per mile in dissected areas adjacent to
major drainage ways. Stream gradients for Arrcyo de les Angeles
(Fig. 3) , average 18.2 feet per mile.

.
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No major drainageway transects the Longoria permit area.
However, the drainage divide between Noriacitas Creek and

Arroyo de los Angeles crosses the southern portion of mining
leases held by URI (Fig. 3). The Longeria permit area lies

wholly within the Arroyo de los Angeles drainage basin. Arroyo
de los Angeles is a tributary to Mesquite Creek with the cen-
fluence located apprcximately 4.2 miles east northeast of the
URI project area. Mesquite Creek and Noriacitas Creek ulti-
mately join 4 miles east southeast of Hebbronville.

Water supply for the site will be subsurface withdrawl
from a non-production cone sand.

-17-
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ACCESS RESTRICTICI:S

Access to the URI Longoria Leach Project can only
be made : rem S.H. 359. This access is presently centroll-
ed by a locked gate. During operations this will be con-
trolled by a cattle guard. With the exception of exterior
monitor wells the Longoria plant facility, i.e. well field
buildings, pond and ion exchange unit, is surrounded by
fence, (Tig. 7).

Along the fence at intervals of 200 feet, radiation
warning signs will be posted. The signs will have the cen-
ventional colored radiation cautien sy=bol as prescribed
by the Texas Regulation fer Centrol of Radiation. Beneath
the symbols will be the warning " Caution, Radiation Area,
Authoriced Persennel Cnly".

Access can be gained to the plant via a gate immediate-
ly adjacent to the plant office building. Cnly the plant
superviser, or his designat4d representative has authority
te allow entry to the plant by anyone other than empicyees.

-13-
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GECLOGY AND WlO?.CLOGY

Regicnal Geology:

The Catahoula Tuff forms the second largest outerep belt
in Ddval County. Extending frem north central to west central
Duval County, the Catahouls outerep width varies fres 7 to 10+
miles. The Catahoula uncenfor= ably overlies the Trio Clay and
Jackscn Group and la in turn unconfor= ably overlain by Oakville
Sandstone and where the Cakville is absent, by the enlapping
Goliad Sand. For=ation thicknesses vary frem 0 at the up-dip
limit to 875 feet proximal to outcrop, and eventually thi: kens
to 1400 feet in the sub-surf ace of eastern Duval County.

There are three depesitional episedes evidenced in the

Catahoula. Since sediments within the Catahoula indicate semi
arid to arid c"limates throughcut, vertical differences in de-
positional events are a product of activity variation in the west
Texas area. The thick basal Fant Tuff Me=ber was depesited frem
bedload streams transporting ereded volcani: ash. Lack of sig-
nificant coarse clastics and thickness of sequence indicate a
period of massive ash accu =ulation with little surface upwarp
to provide transport energy.

This sequence was broken when the Soledad *,*olcanic Ccn-

gic=erate was deposited. Although volcanic activity did not
cease, as evidenced by tuffaceous clays within the Soledad, in-
creased clast si e and bread definable channel sequences in-
dicate greater transport energy, which is indicative of uplift
in the source area. The Soledad c nglcmerate is characterized
by sedimentary sequences deposited by sediment checked bedicad
streams with high sediment enhanced viscesities.

The upper Chusa Tuff descsition was a return to a bedicad

sequence of ash deposit wita little er no tect:ni: activity
supporting high transport energies.

1?14 163-19-



The Tant Tuff Member is predeminately composed of

white to eff-white massively bedded tuff and tuffacecus clays.
Isolated interstratified greenish brewn claystenes and greenish
gray to reddish orange fine grain sands provide the only con-
trast to the tuff. The Soledad Volcanic Member is compcsed
of interstratified tuffs, tuffaceous clay, friable fine sands,
and congl:meratos. The tuffs and *.uffaceous clays are similar

to these of the Fant Tuff Member. Soledad sands are fine to
very fine grained quart: and chert. Larger sediments consist
of angular, subangular, and subrounded rhyolite, trachyte,
trachyandesite clasts which range in size f:cm p aa gravel to
toulders. These are either partially or totally suspended in
a fine grain matrix. The Chusa Tuff is a massive to irregular
bedded sequence of light gray to pink tuff and tuffaceaus elay.

Primary yield frem the Catahoula Tuff is fr:m the Soledad
volcanic :: ember. Wells ecmpleted in the Catahoula yield frca
less than 40 gpm to 500 gym. Hydraulic gradients range fr:s
less than 6'/ mile to 50'/ mile. The latter occurs where a
major cone of depressien has develeped around two muni:1 pal
water supply wells for the tcwn of Freer. The cone is centered
approximately halfway between Freer, Ouval County, and Hebbren-

ville, Ji= Hogg County. Water quality in the Catahoula is high-
ly variable with TOS values ranging fr:m 600 mg/l to greater
than 4,000 mg/1.

Occal Geol gy:

The Catahoula Tuff in the Longoria Project area is little
different ftem that described on the regional level. The ore

:ene is located in the "4 a" unit of the Soledad volcanic Member.
(Fig. 4). Seneath the "4 a" is an aqui lude composed of tuffacecus
ment =crillenite clay, which will preclude any dcwnward migration
of productica fluids. Abcve the "4 a" are the " 1, 2, and 3 "
sands. These sands are pred:minantly grained quart: with dissen-
insted silt and clay. The top of the "1" sand is the upper sur-

face of the Soledad volcanic.
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The overlying Chusa Tuff Member of the Catahoula censists
of a thick sequence of L: permeable montorillenite tuffaceous
clay (Fig. 4) . Above the Chusa Tuff is a :ene of caliche which
extends upward to the land surface. This caliche is covered by
eclian sand deposits.

The pie:cmetric surface of the ccepletien interval averages
74.88 feet below ground surface (648.6' m.s.l.) . Well yield

from the "4 a* production zone averages 3700 gallons / day /fcot.

--
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WASTI DISPCSAL

The majority of the waste generated at the URI Lcngoria
Leach Project will be aquecus. The following discussion of
wa s t;. retention runoff and spill centrol; and fluid waste
production and disposal de. tils the handling and disposition
peccedures to be utilized by URI.

WASTI RETINTICN

Cnly one waste holding pond is used at URI's Longoria
Leach P!cject. The pend was ccnstructed in such manner that
at maximum normal operatien gauge height (7') pond fluids will
not be above surrcunding ground level (Fig. 5). Embanknerms

abcVe gound level are composed of ecmpacted sand and caliche

derived frem pit excavatien. Thirty mil reinforced chlorinated
poly ethylene overlies all water retention surfaces.

Under the pend liner is an underdrair. leak detectica sys-
tem which is menitored frca a sa=pling station proximal to the
pend emnankment (Fig. 5) . This menitoring station is checked
weekly for the presence of wa*.er. If water is found in the wet
well, a sample will be taken and will be analyced to deter =ine
if a leak has occurred.

If it is determined that a leak has occurred, waste
waters will be evacuated f:cm the pond and the liner fai.1ute
will be located. Thereafter, the liner will be repaired, if
poss ible. If the liner is irrepairably damaged, it will be re-
placed. Because of belew ground waste storage er. der nocmal con-

diticns, a leak should not effect stractural ec=petancy of the
pend.

1214 167
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TABLZ l

FLUID LIEL vs. PC:iD CAPACITY

FLUID OEPTH PC:!D CAPACITY REMAR.'t3

(Feet) (Gallons)

1 55,302

2 116,349

3 183,380

4 256,634

5 336,351

6 422,770

7 516,130 :Jozr.a1 Maximus
8 616,671 E=ergency Maxi =us

,

9 724,632

10 :2' ~;3

. , .- 1214 168_
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As previously mentioned, raximun normal waste water depth
is seven feet. Mcwever, under emergency conditiens such as ex-

treme rainfall, the depth would be extended to a total of eight

feet, which would still leave two feet of avaflable freeboard in

the pcnd. ' Pond capacities at various freeboard levels are

given in Table 1.

FUNCFF A!D SPIIJ., CCNTPCL

Underlying all liquid and solid chemical use tanks on

the Longeria 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. 6). Total surface area of the pad is 3,122 square
feet cf which 603.97 is covered by tank vessels. Total reten-

tion capacity of the pad is 9417.2 gallons and holding capacity
of the sump is 2263.7 gallons. Alltogether, 11780.9 gallens
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 evacuated and placed into the waste retantien pend.
Soil samples will then be taken to determined areal and sub-

surface extent of contaminatien. Any contaminated soil will be

dryed, barreled, and shipped to a licensec L.S. A. dispcsal
facility.

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

-25-
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FLUID WASTE PRCDUC"'IC:; A';D DISPCSAL

Waste fluid disposal under normal operating conditions

is accomplished by evaporation er subsurface injection. Dis-

posal capacity for both are detailed in Table 2. Evaporatien

capacities were calculated using a surface area for four feet

of fluid level in the waste retention pend described, and sur-
,

face evaperation rates for Duval County (Table 3) . Minimum
disposal capacity is 17,000 gallons per =enth and naxi=um is
66,000 gallons per =onth.

URI has centracted with Arnco, Inc. to dispose of fluid

wastes by subsurface injection thrcugh a water flood salt water

disposal unit (Appendix 1). At present, Arnce, Inc. has an

available disposal rate of 57.5 gym. Available monthly dis-
posal capacity varies frem 2,320,000 gallens per month in
February to 2,568,000 gallens per =cnth for a 31 day month,
(Table 2) .

After in situ leach creduction of the longoria Project
has ceased, restoration will ec=mence. At this time, all de-

mands frem bleed, plant and lab wastes will cease. At that

time, the disposal system will handle only water extracted for
restoration of the hest unit. The disposal rate for the rest-

oration mode has been calculated for two restoration procedures.

The preferred precedure extracts 5C0 gallens per minute
frem the production mene. The produced fluids will be treated

by reverse es=osis with a 10% rejecticn rate. The resulting
450 gallens per minute of treated stream will be used as spray
irrigation for surface restoratien. The 50 gallens per minute
reject stream will be delivered ta Arr.co, Inc. for surface dis-

posal. Since presently available disposal capacity is 57.5
gallens per minute, there is a 14% dispcsal capacity safety car-
gin.

-26-
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Luit.E 2

FLUID II AN DL IllG CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1979
|

AREA II JAN. FEBR. M A RCl! . APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. !

OPERATIOilAL
ypg PRODUCTION

tlormal Disposal ~~

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
Evapotation la 27 32 41 48 63 66 49 39 26 18

TOTAL 2,338 2,595 2,517 2,609 2,533 2,631 2,634 2,534 2,607 2,511 2,586
'

tiormal Require.
'a l u e d 202 223 216 223 216 223 223 216 223 216 223
Restoration ,

-

IIt a i n Direct 10 5 11 19 17 8 15 31 15 8 8
Indirect 3 2 3 6 5 2 4 9 4 2 3

Plant Wasten 241 267 258 267 258 267 267 258 267 258 267
Lab Uasten 40 45 43 45 43 45 45 43 45 43 45 '

TOTAL 496 542 531 560 539 545 554 557 554 527 546 :

PLUID PLOH
(Out - In) 1,042 2,053 1,986 2,049 1,994 2,086 2,000 1,977 2,053 1,984 2,040

Total Pond capacity 516 |
1morgency Pond Cap. 101 I

Cui Pond capacity 516 516 516 516 516 516 516 516 516 516 516
Available for Emergency 2,350

iEmergency Req. !

10 yr. 24 hr. rain
(6.4") 56
Excursion Prod. Zone 432
Exc. tion- P rod . Zone 432 '

1

i

M

-

-

N -27-
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TAllLE 2 continued

FLUID II AllD LIIIG CAPACITY VS RE(1U I RE M EllTS (1000 gal.) YEAR: 1980

AREA II JAN. PEBR. 11 ARCH APR. MAY J U !I E JULY AUG. SEPT. OCT. NOV. DEC.

OPERATIONAL
LIFE PRODUCTION

llormal Disposal
Capacity
Subsurfaco Disp. 2,560 2,320 2,568 2,485 2,568 2,485 2,568 2,568 2,485 2,568 2,485 2,568
E v a po r a t. i o n 17 18 27 32 41 48 63 66 49 39 26 18-

TOTAL 2,585 2,338 2,595 2,517 3,609 2,533 2,631 2,634 2,534 2,607 2,511 2,506

' I" ' " " "
223 202 223 216 223 216 223 22's 216 223 216 223g

Rest. oration
Rain Direct 9 10 5 11 19 17 8 15 31 15 0 8Indirect

3 3 2 3 6 5 2 4 9 4 2 3Pld"' Ud80'8 267 241 267 258 267 258 267 267 250 267 250 267Lab Wastou 45 40 45 43 45 43 45 45 43 45 43 45
TOTAL 547 496 542 531 560 539 545 554 551 554 527 546

FLUID PLOW
(Out - In) 2,030 1,042 2,053 1,986 2,049 1,994 2,006 2,000 1,977 2,053 1,904 2,040 !

Total Pond Capacity 516
Emergency Pond Cap. 101

Cum. Pond Cap. 516
Availabic for Emer.2,554 2,350 2,569 2,502 2,565 2,510 2,602 2,596 2,493 2,569 2,500 2,556 ,

Emergency R e ct .
10yr. 24hr. rain
(6.4")
Excursion Prod. Zono
I: x c . Ilo n- P ro d . Zone *

a

_ _ .

-28-
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TABLE 2 Cootinued '
,

!

PLUID llANDLING CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1981

AREA II JAN. PEDR. MA RCl! . APR. MAY JUNE JULY ..
' !

OPERATIONAL
LIFE PRODUCTION
llormal Disposal -

~

Capacity
ISubsurface Disp. 2,568 2,320 2,568 2,485 2,560 2,485 2,568

Evaporation 17 18 27 32 41 48 63 i

TOTAL 2,585 2,330 2,595 2,517 2,609 2,533 _ 2,631
__

Normal Require.
D1ced 223 202 223 216 223 216 223
Restoration
Rain Direct 9 10 5 11 19 17 0

,

Indirect 3 3 2 3 6 5 2
Plant Uastos 267 241 267 250 267 250 267
Lab Wastes 45 40 45 43 45 43 45

TOTAL 547 496 542 531 560 539 545

P l.U I D PLOW
(Out - In) 2,030 1,042 2,053 1,906 2,049 1,994 2,086

Total Pond Capacity 516
1:merycncy Pond Cap. 101
Cium, l'o n d Capacity 516
Availablo for Emcr. 2,554 2,350 2,569 2,502 2,565 2,510 2,602

?Emergency Req. I
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zone
Exc. Ila r.- P r o d . Zonc

!

1

U/O R.O. TREATHENT*

_s

"
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TAIAI.E 2 cont ismed ,

FLUID II A!ID LIIIG CAPACITY VS REQUIREMEllTS (1000 gal.) YEAR: 1981 ,

AREA II AUG, AUG.* SEPT. SEPT.* OCT. OCT! riOV . IlO V . * DEC. DEC.* -.

OPERATIOtlAL RESTORATIOli
g7pg

~

tiormal 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 la 18
TOTAL 2,634 11,195 2,534 10,819 2,607 11,168 2,511 10,796 2,586 11,147

!!ormal Require.
Is l o o d 2,232 10,714 2,160 10,368 2,232 10;714 0,160 10,368 2,232 10,714

Restoration
Rain Direct

Indirect
Plant Uastos
Lab Uastos

TOTAL

PLUID PLOW
(Out - In) 402 401 374 451 375 454 351 428 354 433

Total Pond Capacity
Emorgency Pond Cap.
Cum. Pond Capacity
Available for Emergo:

Emergency Req.
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zono

*Exc. Ilo n- P r o d . Zonc

W/O R.O. THEATMEllT*-

N '

-

- ^-
_30

N
'
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TAlsl.E 2 cont.i nued

,
FLUID II A N D LI NG CAPACITY VS REQUIREMENTS (1000 gal.) YEAR: 1487

AREA II J All . .I A ll . F E D il . ,FEBR. UAR. [I A R . .APR. ,APR.
OPERATIOIIAL
L I t'E RESTORATION
llormal Disposal

.
_ _ _ _ _ _ _ _ - - - - - - -

Capacity
Subsurface Disp. 2,560 11,129 2,320 10,052 2,560 11,129 2,485 10,770
Evaporatian 17 17 18 18 27 27 32 32 *

TOTAL 2,585 11,146 2,338 10,070 2,595 1. 1 , 1 5 6 2,517 10,802

llo rma l Require.
Bleed 2,232 10,714 2,016 9,677 2,232 10,714 2,160 10,368
Rcstoration
Rain Direct

Indirect
Plant Wastes
Lab llastos

TOTAL
!

PLUID FLOW
(Out - In) 353 432 322 393 363 442 357 434

Total Pond Capacity
Emergency Pond Cap.
Cua. Pond Capacity
Available for Emergo:

Emergency Req.
10 yr. 24 hr. rain
(6.4")
Excursion Prod. Zone
Exc. Non-Prod. Zone

a

M

-

- -31-
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TAh!.E 2 conLinut.4 '

PLUID II AIID LIllG CAPACITY VS REQUIREM2 TITS (1000 gal.) YEAR: 1982

AREA II ~

ggy ggg y * J UllE JUNE * JULY JULY *
OPERATIO!1AL
gyyg RE S TO R ATI Oli
llormal Disposal ~ ~ '~

Capacity
Subsurface Disp. 2,568 11,129 2,485 10,770 2,568 11,129
Evaporation 41 41 48 48 63 63

TOTAL 2,609 11,170 2,533 10,818 2,631 11,192

llormal Itequire.
bleed 2,232 10,714 2,160 10,36e 2,232 10,714
It c s to ra ti o n
Rain Direct

Indirect
Plant Hautou
Lab Wastes

TOTAL

PLUID PLOU
(Out In) 377 456 373 450 399 470

-

Total Pond Capacity
Emcr9cncy Pond Cap.
Cu.in Pond Capacity
Availablo for Emergency

Emergency Rcq.
10 yr. 24 hr. rain
( .4")
1:xcursion Prod. Zone
Exc. Ilon-Prod. Zone

11 0 T U : Samo non asterisk valuus would repeat by month through April, 1983
Asterisk values would repeat by month through March, 1985

-

--

~.

N -32-
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TABLE 3

SURFACE EVAPCRAT2CN RATES

DUVAL CCIR.Tl

MONTH RATE (inches)

Januar/ 2.7

Februarf 2.9

March 4.3

April 5.1

May 6.4

June 7.5

Jul'/ 9.9

( August 10.3
Septeder 7.7

October 6.2

November 4.1

Deced er 2.9

.

h

-33-

. . .
1214 177



If for any reason os=csis cannot be used, dirset sub-

surface injection of untreated waters till be used as the

restoration precedure. Since a dispesal rate limit of 51.5

gallons per minute would result in unacceptable' restoration

tire, the disposal rate must be increased. This increase

can be acce=odated within the reservoir currently being used
by Arnco, Inc.

Arnco, Inc. injects into the O'Hern Member, Cockfield

Fer=ation, Yegua Group, which has been pressure depleted
through oil and gas production. Based on pre-eperational
for=ation fluid pressures, sand volume and formation porcsity,
it was calculated that original for=ation fluid volume was

3.7 billica gallens. Calculatice based on present fluid
levels indicate that the O'Hern Member has been depleted by
558 million gallens. This volume can therefore be replaced
without exceeding pre production pressures.

As stated previously, Arnco, Inc. has an available dis-

posal rate for 57.5 gallons per minute. With the re-opening
of shut-in wells it can increase the disposal rate to 249

gallens per minute. *JRI's disposal rate of untreated restor-

ation fluids would be 240 gallons per minute, which yields a
net disposal rate safety factor of 41

Ouring the 44 onths required for its restcration pre-
cadure t=tal produced fluid volume would be 463 million gallons
which is 17) less than the a=ount already depleted frem the
O'Hern Me=ber. Therefore, regardless of restoration precedure
there is sufficient capacity to handle URI pr jected needs.

-34-
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PLAffT CPEPATICMS

Figures 6 and 7 detail respectively the physical arrange-
ments of the Longoria plant and well field. The two sand filt-
ers (Fig. 6) are closed vessels and are the only potential place
for radon accumulation.

The two sand filters are also the anticipated points in
the process syste::t where Ra 226 will accu::tulate. The reason for
this is the pressure drop across the sand filters causes de-
creased CO2 partial pressure. This will in turn lead to co-
precipitation of Ca and Ra 226 as carbcnate salts.

-35-
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REGICNAL WATER WELLS

Within two miles of the Longoria Project there are 20

water supply wells. Because of age and lack of record keeping,
well completion data for these wells are minimal, if not non-
existent.

The following su=maries jrovide informatien as to lo-
cation, ownership, elevation, water level and water quality,
(Table 4.). Well numbers in the following tables are keyed to
well locations found in Fig. 3. Field chemical analysis for
those wells are reported in Table 5. Laboratory analytical re-
sults are contained in Appendix 2.

Of the 20 wells sa= pled, eighteen (90%) would be con-

sidered unacceptable for demestic use under present primary
drinking water standards. Values exceeding the limits for so-
dium chlcride and total dissolved solids are the primary cause
of unacceptability. Sixty percent of all wells tt .d had so-
dium concentrations exceeding 250 mg/1. Mean sodium concentra-
tion for the permit area water supply wells is 332 mg/l with a
standard deviation of 140 mg/1. Sodium concentration ranged
frem 127 mg/l to 673 mg/1.

Ch'.oride concentration averaged 493 mg/l with a standard
deviatien of 268 mg/1. Chieride concentration ranged frca
105 me/1 to 106a mg/1. Sixty five percent of all wells analyced

' _a acceptable concentration fer chloride.exc -

Eighty percent of all wells tested exceeded acceptable

conc =ntration for total dissolved solids. Mean concentratien
for the 23 wells was 1444 mg/l with a standard deviation of
546 mg/1. TTS ranged frem 610 mg/l to 2,560 =g/1.

-37-

\



It is of int erest to note that one well exceeded the
acceptable level for calcium and two exceeded the acceptable
level for sulfate. In addition, nitrate nitregen concentration
was also high. A sr mary of the nitrate values are given below:

RANGZ NO -N (mg/l) # CF IGI.I.S CONCENTRATICN (mg/1)3

-2.0 6 0.02
0.05
0.06
0.09
0.69

-

1.8
2.1 - 4.0 2 3.6

3.7
4.1 - 6.0 7 4.3

4.7
4.9
5.0
5.0
5.7
6.0

6.1 - 8.0 0

8.1 - 10.0 5 8.0
3.8
9.3

10.0
10.0

- 10.0 0

cverall permit area vicinity water supply well quality is
considered marginal to poor. The water is primarilly Na-C1 in
character with Ca and HCO as secendary catien-anion chemical3

constituent facies. The quality and character of the water in-
dicates that the hydrochemical regime is transitional between
the initial regional recharge chemistry and the deeper basin
connate brines.

-33-.



Initiating with plant start-up, dc=estic supply wells L-1,
L-7, L-3 and L-10 will be sar. pled once per calendar quarter and
analyzed for total dissolved solids, Ra226, Gross Alpha and Gross
Beta. Wells L-2, L-3, L-4, L-5, L-12 and L-13 will be sampled
on the same schedule and analyzed for the sa=e para =eters. All

analytical results will be kept en file in URI's Richardson,
Corpus, and Longoria site offices.

The ra-a %ing ten wells will be sa= pled in such nu=her
that all will be sa= pled at least once ever/ two years. Such
sa=ples will be analyzed for the sa=e para =eters as the dc=estic
supply and six closest wells to the project.

-29-
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!

TABLE 4

WATER SUPPLY i.' ELL PTISICAL DATA

WELL NO. C'.R E 9__ ADORESS ELEV. WATER LEVEL (MSL) USE

.

L-1 JCE RAMIRE: 604 N. Rigma 658 G D,L
Hebbronville,
Texas 78361

L-2 MANUEL T. LONGCRIA 1408 Mier 738 671 0 L
Laredo,

Texas 78040

L-3 FER::ANDO ItCRENO 1408 Mier
c/o Manuel Longoria Laredo,

Texas 78040 735 646 L

L-4 WAYNE MANN 11303 Dumas!
Housten
Texas 77034' 763 696 L

L-5 FER:IANCO. MCPINO 1408 Mier 699 637 Lc,'o Manuel Longoria Laredo.
Texas 78040

L-6 GF m ! HILL CriETAR*/ P.O. Box 24.'1 671 0 :ASSOCIATION 2ebbrenville,
c/o Ms. Dana Helen Texas 78361

L-7 TE GLE RCGERS P.O. Box 1244 649 0 D,L
Robstcwn,
Texas 78330

L-8 ALFCSO VALOE:: 507 E. Santa 673 614 D,L
Clara

Hebbronville,
Texas 78361

L-9 ALTCSO VALDE:: 507 E. Santa 674 633 L
Clara

Hebbronville ,

Texas 78361
(

L-10 VI::CE*l WAC RMAN P.O. Box 4 7 620 3 598 D
Hebbrenville,

\h \0Texas

-4C-
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WELL NO. OWNER ADDRESS ELEV. WATER LEVEL DISL) USE

L-ll VINCZY WA M M.AN P.O. Box 427 667 599 LHebbronville,
Texas

L-12 FERNANDO MCRCiO 1408 Mier 699 634 Lc/o M.T. LONGORIA Laredo,

Te::as 78040

L-13 M.T. LO11GORIA 1408 Mier 720 661 LIaredo,

Texas 78040
L-14 ELTCN SPET 906 W. Viggie 672 G L( Hebbronville,

Texas

L-15 ALFPJ.DO AL:nRAE 408 E. Harald 659 599 LHebbronville,
Texas

L-16 M.T. LCNGCRIA 1408 Mier 721 675 LLaredo,

Texas 78040
L-17 M.T. LONGCRIA 1408 Mier 662 586 LLaredo,

Texas 78040
L-18 M.T. *,OnGCRIA 1408 Mier 651 0 LLaredo,

Te: as 78040

L-19 CA::A HELLEN 501 N. Karen 726 G LHebbrenville,
Texas

L-20 C A1:A H E*.,L O : 501 N. Karen 657 G LHebbrenville,
( Texas

*
Mechanically unable to cbtain sample

4 Unable to obtain per ission for sampling D - Ocrestic
G Unable to obtain water level L - Livest:ck

: - Irrigataen
-41-
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TA3LE 5

WATER SUPPLY WELLS - F! ELD CHD!ICAL DATA

WELL NO. TEGERA!"JRZ ( C) COL'OCCTr/ITY (u.thos/c:3) pH

L-1 27.50 1600 7.62

L-2 24.00 2000 7.05

L-3 27.50 2500 7.75

L-4 29.250 1500 7.6

L-5 26.00 2450 7.4

L-6 22.00 2000 7.35

L-7 27.50 3600 7.3

L-8 25.50 1300 7.6

L-9 28.25 1900 8.50

L-10 29.00 2000 7.66

L-11 26.50 2600 7.45

L-12 26.50 1600 7.5.

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 4000 8.65

L-18 25.00 4000 7.22

L-19 26.25 1600 8.12

L-20 27.50 1200 7.60

i
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RISTORATION

Restoration of the production cone will be achieved

by groundwater sweeping. Groundwater sweeping also referred
to as pore volu=e flushing or pore volu=e displace =en*. is an
Lndustry wide "in use" procedure which has been accepted by
the states of Texas and Wyc=ing and by the United States En-

viren= ental Protection Agency and the Nuclear Regulatory
Cc==ission.

This precedure involves contemporaneous active and pass-

ive restoration activities. Active restoration censists of
withdrawal cf mine fluids by pu= ping. Passive restoratica
censists of unaffected waters =igrating inward in response to
pu= ping, thus displacing mine fluids which have not yet been
extracted by pumping.

Nu=ercus examples of the effectiveness of this procedure
have been .rovided by .i.n situ leach c.rerations in south Texas.
The esti=ated numbers of pore volu=es required for total re-
storation have varied frc= 3.25 to 20+. This high degree of

variability is due to the site speci'io differences in catienic
cc= position of lixiviant che=istry and clay content of the pr:-
duction zones. The apparent li=iting dimensien is in the use
of a==enia. If a==enia is used, the a==eniu: cation exchinges
for calciu: in the ment =crillonite clay rich formaticns. The
reverse exchange rate of acother cation for the a==cniu: cation
is slow and requires sweeps of 10 or =cre pere volumes.

However, UP.:: does not prepcse to use an a==cnia based

lixiviant and therefere the afere=entioned restoration proble=
should not be encountered. The effectiveness of ground water
sweeping for restoratica in a ncn-a==cnia leach syste has been
docu=ented by Mobil Cil Corpcration/Inergy Minerals Oivision,

k jhf
U.S. and Canada, in their a,rplications for the O'Hern, Ecliday-
21 Mesquite and Piedre Lumbre-3relu: leach projects (T:::G pe:=it
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numbers 01941, 02156, 32155, 02147, 02149, 02152, 02148, C2151,
respectively). Review of the non-a==cnia restcration test
yields .he following conclusicas about groundwater sweeping of
ncn-a==enia leach syste=s:

1. The test was conducted on a production cene
ccepleted in the Catahcula Tuff.

2. Data extrapolation die not reveal any varia-
tion in the effectiveness or number of pore
volumes required regardless of site locatien
or geologic interval, and

3
groundwater sweeping was e8'ective in achieving
full restoration in less than 5 pore volumes.

Therefore, it is prepcsed that Mcbil data be considered
as evidence of the ability of URI to restore the Lcngeria Area II
mine area in 5 pore volu=es or less, for the following reasons:

1. The Longoria project is i==ediately adjacent to'
the O'Hern project where the original non-a==enia
restoration test was conducted.

2. The geologic interval dedicated for preduction is
the sa=e as that preposed for use by other cperators,
and

3. URI will use a ncn-a==cnia leach systam.

Fluids produced by this restoration technique will be treat-
ed by reverse os=csis (R.C.). The re:ect stream will be disposed
by subsurface injection. The purified stream will be spray irri-
gated 'en the permit area as part of the surface restcration pro-

If for any reason, the purified stream does not meet accept-gram.

able standards for surface irrigation R.O. treatment will cease and
all fluids will be dispesed by sub-surface injection.

-45-
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Restoration rate will be conitored through analysis of
waters produced from the formation. A sample will be taken
weekly frem the composite production line and analyzed for con-
ductivity, sulfate, chloride, and uranium. This data will be
compiled monthly and reported quarterly to the Texas Department
of Water Resources.

When this data indicates that resteration is at, or near

ecmpletion, URI will sample each original baseline well and
analyze for the parameters listed in Table 6.

TABLE 6 RESTORATICN PARAMETERS ANO CONCESTPATICNS *

Ca (200)
CO3( ) NO M (10.0) Ec3 25c (3551.4).

3
Mg (150)

HCO3 (500) TL (1.8) Ec (dilute) (3959.3)
Na (636.3) SO (300) SO (38.9)

Alk. as CACO 3 (209.5)4 2
K (24.2) C (30G) TOS 3180 c (2013.9) p" (6-9).

* All values are mg/l except Ec and Ec (dil.) which are micrc=hos.

If the 18 well mean value for each che=ical parameter is
equal to, or belew the original mean plus one standard deviation,
or the accepted drinking water limit, restoratien is censidered
to be ccmpleted. These values are in paranthesis in Table 6.

At such time, the state will be notified and a time selected
for split sample collection for analytical verification of rester-
ation achieve =ent. Three sample sets will be taken at ene scnth
intervals frcm the original baseline wells. Providing no signi-
ficant changes between the first two analyses, the third sample
set will be analyzed for the minor and trace constituents origin-
ally reported. If the najor and =inor constituents reported fer
all three sample sets are within the values found in Tables 6 and
7, URI censiders that restoratien is cceplete and is under no obli-
gation for subsurface restoratien.

k2\4
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TABLE 7

RESTCRATICN PARNCTER AND CO: ICE:CPATIO:T, TPACE T'''EICS *

As (0.05) Mn (0.05) V (5.0)
Bg (1.0) Hg (0.002) 2n (5.0)
Cd (0.01) Mo (1.0) 3 (4.0)
C (0.05) Ni (1.0) NH -N (0.5)3
Cu (1.0) Se (0.01) Ra 226 (97)
Fe (0.3) Ag (0.05)

Pb (0.05) U (2.0)

* all values in =g/l except Ra 226 which is in pCi/1.

.
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YELLCMCAKE__ STORAGE .'d!D TRANSPCRTATION

Yellcwcake slurry (50% solids) will be the ultimate
product of the Longoria Leach Project. The slurry will be
stored in the yellowcake slurry tank (Fig. 6). All ex-

terior surfaces of this tank will be washed daily to pre-
clude buildup of dessicated prcduct.

The slurry will be transported in a slurry tank trail-
The tank vessel will be =anufactured frem stainless

er.

steel. The tank / trailer unit is designed to meet er exceed
U.S. Department of Transportacion specifications for MC 312
tanker.

URI is negotiating with Kerr-McGee to accept slurry at
their Gore, Oklancma cenversion facility. If an accident
shculd occur enroute to Cklaho=a, the spill Contingency Plan
enclosed as Appendix 3 would be followed.

.
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EXCURSION PPr/ETION

Preventative Measures:

When production rate equals injecticn rate an IJEsitu
leach system is balanced. Ideally, no mine fluids would
escape such a system. Ecwever, because factors such as

ground water flew, differential permeabilities, meter error,
etc. exist, a balanced system dces not provide adequate fluid
control.

To preclude any vertical /herizontal mine fluid migrr.-
tien URI utilices a bleed system. In simplest terms, a bleed

system is one in which a ficw stream is extracted frem the in-
jection lines ahead of the well head. Since producticn pc=p-
ags .aow <sxceeds injection a hydraulic pressure sink is created
in the aquifer and is centered en the productica ares.. Uncen-
taminated formation waters migrate in response to this negative
pressure ancmally frem the surrcunding permit area to the pro-
duction area. This inficw of water precludes outflew of mine
fluids.

Monitoring of the bleed stream and its effectiveness will
be made by three direct and one indirect techniques. First, at
the point of bleed stream extracticn the volume of extraction
will be =cnitored by use of an in-line totali:er. The totali=er
will be checked daily and the Octalizer readings will be recorded
and maintained on site for public inspection.

The effectiveness of the net overproduction will be men-
itored by direct continucus and discontinuous measurement of
aquifer depressuring. A concinuous water level racerder will 5e
placed on a production :ene monitor well and en a non production
zene monitor well. ?ressure reversal en the centinuous reccrd,
or aquifer pressure buildup will previde early warning of
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potentially adverse fluid migration and appropriate system
modification would be made enrough increased bleeding.

Discontinuous water level measurements will be made once
every two weeks en all wells without centinuous wcter level

recorders. As in the case of centinuously monitored uells,
any quifer pressure buildups would be corrected by bleed
strear adjustment, all water level records from continuous

and discontinuens monitoring will be =aintained on site

subject to public inspectj.on.

Indirect =easure=ent of the excurien control effective-
ness will be made by sa=pling and analy:ing water frem pro-
duction :ene and non-prc# action :ene =cnitor wells (Fig. 7) ,
=enitor well water that is sampled vill be analyzed for the
conductivity, sulfate, chloride, and uranium. The reascn for

selection of each chemical species or quality is given belcw:

.

-Cenductivity-

Specific conductance of a solution is gecmetrically
proportional to the total dissolved solids (TDS) of ::.at scl-

ution. Duri: q in situ leach operations, TOS concentrations
within and imnediately adjacent to the prcduction field will ce
2 to 4 ti=es greater than baseline TOS cencentration cf the

surrounding producticn vicinity. "herefere, any abnor=al in-

crease in specific conductance wculd indicate the potential
that mine fluids have migrated away frer the prcduction area.

-Sulfate-

Oxidation reactions in the aquifer are essential to in,
situ leach production. Concentrations of pyrite and marssite
are associated with oxidation / reduction uranium roll front de-
posits and are perferentially exidized in in situ leach opera-
tions. Ensuing sulfate production exceeds base 11:.e concentratien
by a factor of 4 to 6. Therefore, an==alecus sulfate inc: eases

in monitor well sa=ples wculd indicate cutward mine fluid sevement.

-50-
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-Chloride-

Anien exchange species for the uranyl tricarbonate
complexed anica is chloride. Chloride cencentration ex-
hanged into aquifer mine fluids cause buildup of chleride
in the production cene. These concentrations =ay exceed
baseline by a factor of three therefere, chloride increases

in naniter wells te levels weil above baseliae would indicate
an excursien.

-Uranium-

Economic in situ leach cperatiens require that ur7.nium
concentrr tions in production solutions =ust exceed baseline
condition by at least two or more orders of magnitude. There-
fore, uranium cencentration significantly exceeding baseline

conditions would be an excellent indicater of mine fluid ex-
-

cursien.

Production and non-production :ene moniter wells will be
sampled ever. two weeks coincident with disce iti. ucus water

level measurements. All samples will be analyced and repcrted
within 24 hours. If any one sample has a chemical level quality
or species above a predetermined level, it will be assu=ed
that an excursion has occurred. These levels are:

Conductivity 4885.3 C=hos
Sulfate 196 mg/l

Chloride 1172 mg/l

Uranium 5.0 mg/l

These levels are the trati te the statistically determined
maximu:n concer ': rations for the productien cone aquifer plus de-
viation for laboratcry error. All =cniter well analysis data
will be kept en site for public inspection and will be reported
to the State of Texas =cnthly on prescribed ierms.

-:1-
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Corrective Action Measures:

If abherrent formatien pressuring occurs withcut
attandant chemical increases in the zeni ar wells, corrective
action will consist of greater bleed stream extraction. If
one or more monitor wells have chemical levels exceeding the

_

excursien determining threshold a second sa=ple will be taken
within 24 hours of the initial sm:pling. If analysis of the

second sample shews thac the chemical levels of the first
were the result of improper sa=pling, faulty analysis, or
similar phenomena, no further action will be taken. If the
seccnd analysis produces results substantiatiag the first one,
the State of Texas will be so notified by telephone within
ene working day and by written ec=municatien within two werk-
ing days of said confir=ation.

Simultanecusly, UP2 will increase the bleed extraction
and will continue monitoring the aff ected well (s) every other
cay until the monitor well ralues of conductivity, sulfate,
chloride, and uranium are within 10% of excursion threshold
values.

If the affected well has not had decreases in threshold
exceeding concentracien of 10% in 14 calendar days, 50% in 21
calendar days, or 90% in 42 calendar days, all lixiviant in-
jection will cease and the aquifer will be pu= ped until the
90% reduction is achieved. Remaining 10% reduction will be

achieved no later than six months after excursien confirmatien.
After achievement of 90% reduction, mining activities will re-
turn to pre-excursien cenditions.

An excursion corrective action report will be submitted

to the State of Texas two weeks after initial excursion con-
firmation. The recort will include measures taken in the pre-
vious two weeks and planned corrective measures to be taken in
the follcwing two weeks. Such reporting will centinue until
90% reduction is achieved.

-52-
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ORYEP. CPEPATICNS

URI will not operate any drier facility at the Longoria
Project.

12]4 196-53-
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WATER SUPPLY

Cperatiens:

All plant requirements for water will be supplied from

subsurface sources. A well will be drilled and completed into

the "2" sand of the Soledad Volcanics (Fig. 4) for this pur-

pose. Drinking water for plant personnel will be supplied by
URI frcm ccm.ercial sources.

Regicnal:

Although wegional subsurface water supplies are of mar-
ginal quality (see Regional Water Wells) , the Soledad Volcanics

constitute the only fresh water aquifer within the immediate

area. The Longoria Leach Project will not affect the potability
of this aquifer. However, restoratien will reduce the amount

of watar available by the a= cunt described under Restoratien

and detailed under Fluid Waste Production and Disposal.

~
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RADIATION SURVEYS AND PERSCNNEL MCMI"CRING

Each work station at the URI Longoria Project will be

monitored weekly for ga=ma radiation. Similarly all vessels

containing radioactive material will be =cnitored for ga=ma

eemissions. The menitoring will be done with a gartaa survey
meter. All data obtained frem such surveys will be recorded

and kept on file in the plant office.

If the survey indicates that an employee might receive

a dose above the maximum permissible the Plant Superintendent

will be notified. The Plant Superintendent and the Enviren-

mental Manager will then develop a safe working precedure
which will reduce the employees time in such an area. The

time reduction will at least insure that the worker will not
receive a dose greater than 25% of maximum permissible for
an eight-hour working day.

If the sand filters (Fig. 6) must be opened, they will be

vented to the atmosphere for at least four hours. Thereafter

no employee will be allowed to work inside until the working
level is equal to 0.5. Plant personnel will be monitored for

exposure via personnel dosimeter and bicassay. The URI em-
ployees will wear thermal luminescent detecters (!LD) while en

duty and/or within the restricted area. The results of the

TLD analysis will be kept en file at the plant and will be open
for inspection by the public or employees at any time.

To check for potential uranium ingestion URI will require
each plant employee to submit a menthly urine sample to be anal-

y ed for uranium.

If either personnel dosimeter and/or bicassay indicates

desage to radionuclides in excess of C.1 rems per month, the

empicyee will be removed from exposure related activity for ene
mcnth. In the interim the employees work activity will be in-

vestigated in order to discern the exposure source. Subs equent-
ly, werking precedures will be modified to preclude a recurrence.

'
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TELEwHCNE Ss4 oJh
P. C. BOK 2512

JOROAN LAuC A A TORIE 1 int
CHEMESTS AND E NG ent C HS'

CCAPUS C m 91S TI. TEXAS 78203

August 24, 1978

Uranium Rescurces, Inc.
Suite #735, Procenade Bank Tower
1600 Promenade Center
Richardsen, Texas 75080

Report of Tests on Sample 'Jater

Idencification: L-1 RAMIREZ
1406 8-10-78

pH - 7.37
Specific Conductance 1630p=hos/c=325*C.
Diluted Conductance 1820 umhos/c=@25 'C.

milligrams / liter

Calcium - -
- - - - - - - - - - - - - - - - 66Magnesium - --

--~~

Potassium 24=

-- -

9.5- - -----Sodium -
Carbenste 236- - --

-- ----~~---- 0Bicarbonate - - - - - -

Sulfate 32/--

- - - - - - - - - - - - - - - - - 12>Chloride -- - - - - -

Silica -
-- 263---

-
-

- - - - - - - - - - - - 90Total Dissolved Solids (18 0 *C. ) --- 1030- - - - - - - --Total Alkalinity as Calcium Carbonate - -
A==onia Nitrogen - 267- - - - -

- 0.06- - - - - - - - - - - - - -N1: rata Nitrogen - -

Fluoride - 8.0
-

Molybdenum 0.88- - - - - - - - - -
~~- 0.01---

Uranium -- --

- - - - - - - - - <0.01

RangeCross Alpha nd pei/l Icn Balance 1.021 (0.96 to 1.04)Cross Beta 9t6 pei/l TDS Check 1.041 (0.90 to 1.10)Radium 226 nd pel/l Ec Check I.024 (0.95 to 1.05)
ad = nene detected

Lab. No. M16-4020

Respect # 'ly submitted,
.L',h ',* O R Y M N }}( }9hCarl F. Crovncver



TELEPMoNE 684.o371
P. o. sox 2352

JORDAN L.A BORATORIES. INC.
{ CHEMISTS AND ENCINEERS

CORPUS CHRISTI. TEXAS 781C3

October 10, 1978

Uranini Resources, Inc.
Suite #735, Promenada Bank Tower
1600 Pronenada Center
Richardson, Texas 75080

Report of Tests on Sampla '.later

Identification: L-2 LCrCORIA
0940 9-28-73

C Specific Conductance
pH - 7.35

2030 unhos/c_2025'C.Diluted Conductance - 2210 unhos/en025*C.

milligrams / liter

Magnesium --- 122
Potassium 36
Sodium 13
Carbonats 213
31carbonats 0
Sulfate 244y7

}, C11orida 146
Silien 418

Total Dissolved Solids (IS0*C) - -

82

Total Alh14nity as Calcium Carbonate 1210
Acnonia Nitrogen 200
Nitrate Nitrogen <0.01
Fluoride S.8
Molybdenum 0.44
Ursmium <0.01

0.007

Cross Alpha 8 10 pei/l
Ion Balance 0.990 (0.95 to 1.04)Cross 3ets 1323_ peill T::S Cteck 1.042 (0.90 to 1.10)Eadium 226 1:1 pei/l Ec Chack 0.993 (0.95 to 1.05)

Lab. No. M16-4958

Respectfully submitted,

(

Carl 7. Cr:vuover

1214 200
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P V 1804 (* * J

JORDAN tatsos<Aronies, int
( C H L Nil S I ::, ANO kNLINLchs

corpus canisn. texas 7tsac a

August 24, 1976

Uranium Resources. Inc.
Suica #735, Procenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Testa on Sample Water

Identification: L-3 LONCORIA
1611 8-10-78

*

pH --
7.47--

Specific Conductance -2760 u=hos/c=S25 *C.Diluted Cond.'etance - ->3170 pmhus/c 925*C.

:nillierams/ literCalcium - -

- - -

Magnesium -- -

- - - - - - - - - - - - - _ - _ _ - - - - 135- - - - -

( Po tassium --- --------
-

- - - - - - - - - - -

-- - - - - - - - - - - - - - - - _ _ 59Sodium ---
15Carbonate - -

- - - - - - - - - - - 325Bicarbonata --- - - - - - - - - - _ _ - - _ _ _ - o---

Sulfate -- - - - - - - - - - - - - - _ _ - - - - - - - 232--

Chloride -~~~--- - - - - _ - - - - - - - . _ _ _ igg- - -

Silie. - - - - - - - - - - - - - - - _ - - - -- - - - 640
Total Dissolved Solids (180*C.) -- . - - - - - - - _ - _ - - - _ _ - - _ - - - tii
Total Alkalinity as Calcium Carbonate - -

- - - - - - - - - - 1650A=monia Nitrogen --- - - - - _ - - - - - - - - - - -
- - - - - - - - - 190Nitrate Nitrogen - - - - - - - - - - - - - 0.04---

Fluoride -
Molybdenum

-
- - _ - - - _ _ - - - _ _ - - - _ _ _-- --

9,3- - _ _ - - - - - _ _ _ _ -
Uranium - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.64
-------------

0.01----

= - - - - - - - - - - - - - - - - - - - - <0.01

Cross Alpha _ nd pei/l Ion 3alance Range
Cross Beta 14:10 pei/l

TDS Check _ 1.032
1.011 (0.96 to 1.04)Radium 226 nd pei/l Ec Check (0.90 to 1.10)
1. 016_ ,, (0.95 to 1.05)

nd = none detected

Lab. No. M16-4021

Resoec"ully subreitted,
(

MD V6~lAE~
Carl F. Crowncvar

\2\h 2D\
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August 24, 1978

Uranium Ret.curces, Inc.
Suite #735, Procen4de Bank Tower
1600 Promenade Center
Richardson, Texa= 75080

Report of Tests on Sacple Water

Identification: L-4 I,0NCORIA
1740 8-10-78

pH 7.19- ----

Specific Conductance
-

1570 umhos/enG25'C.Diluted Conductance 1780 unhos/c=S25*C.

millierams/ liter
Calcium -- - - - - - - - -

Magnesium ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 91

( Po tas sium -------- - - - - - - - - - - - - - - - - - - - - - - - - 22---

Sodium - - - -

-- - - - - - - - - - - - - - - - 15
Carbonate - - - - - - - - - - - - - - - - - 203- ~ ~ -

31carpenate ---- - ~ ~ - - - - - - - - - - - - - - - - - - - - - 0-~~-

Sulfa te -- - - - - - - - - - - - - - - - - - - - - - 389- - ~ ~ - -
Chloride -- - - - - - - - - - - - - - - - - - - - - - - - - - 83-

Silica -
- - - - - - - - - - - - - - - -

- 257---

Total Dissolved Solids (180*C.) --- - - - - - - - - - - - - - - - - - - - - - - 104
Total Alkalinity as 31cium Carbonate - - - - - - - - - - - - - - - - 1020
A=monia Nitrogen ---- - - - - - - - - - - - - - - - - 319
Nitrate Nitrogen --- - - - - - - - - - - - - - - - - - - - - - - 0.02
Flu o rid e ----------- -- - - - - - - - - - - - - - - - - - 3.7- - - -

Molybdenum ----- ------------------ 0.39
Uranium -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - <0.01

- - - - - - - - - - - - - - - - - - - - - - - - <0.01

Cr::ss Alph. Range
Cross Beta

_ 3tS pei/l
Ion Balance 1014 (u.9e to 1.04)16t7 pei/l TDS Check I.047 (0.90 to 1.LO)Radium 226 nd _ pei/l Ec Chuck 1.026 (0.95 to 1.05)_

nd = none detected

Lab. No. M16-4022

Respectfully subtrittec,
( ''

G%U>ur Q
Carl F. Crcuncv r

\|\
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August 24, 1978

Uranium Rescurces, Inc.
Suite 0735, Procenade Bank Tower
1600 Promenade Center
Richardsca, Texas 75080

Report of Tests en Sa=ple I.*ater

Identification: L-5 LONCORIA
0835 T-11-78

pH - - - - - - - - - - - - 7.36
Specific Conduc tance ---- 2470 p=hos/ce@25'C.
Diluted Conductance ------ 2980 umhus/c 025*C.

:uilliara s/ liter
Calcium - - - - - - - - - - -
!!agnesiu= --- - - - - - - - - - - - - - - - - - - - - - - - - - 203--- ----

f P o tas s iu m ---------
- 46

- - - ---------- -----
s

S o d i um ----- --- --- ----- ---- --- ---------------- 12
Carbcnate - - - - - - - - - - - - - - - - 236- - - -

Sulfate -
-

- - - - - - - - - - - - - - - - - -Bicarbonata '

0
- - - - - - - - - - - - - - - 237- - - - - - - -

Ch l o rid e - ----- --- ----- - - ----------- - - --- - -- --- 154
Silica - = - - - ~ ~ - - - - - - - - - - - - - -- - - - - - - - - - - 604

Total Dissolved Solids (130 *C. ) -- 106
- - - -

- -------- -----

To tal Alkalini ty as Calcium Carbonate --
--------- ---

- - - - - - - - - - - - - 1530A=ronia Nitrogen --- 194-- - - - - -
Ni t ra c e Ni t ro g e n ----- ----- ---- -------------- ---- <0.01

- - -

Fl u o ri d e --------------- --- -------------- ------ ------ 3.6.t 1 bd enum ---~~----- - - - - - - - - - - - - - - - - -/ O.38Uranium --=- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.0L----- -----

- - - - - - - - - - - - - - - - - - - - - <0.01

Cross Alpha 4:13 pei/l Ion 3alance 1.015 (0.9o en 1.04)
kange

Gross Beta 9:9 pei/l TDS Check T 032 (0.90 to 1.10)Radium 226 1:1 pei/l
Ec Cheek _ 1.013 (0.95 to 1.05)

Lab. No. I!16-4023

Reseectfully sub..:ictee,
( h 84p WC

Carl F. Crewncver

1214 203
'
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rgt, 31,.;ca-07T,
P.0.30( 2552 73s

JORDsN . ; FOP A TOT:I Ci INC.

G T. '.,UN D t. A T ER s tM L 'r S I S :EyCFT-In
I f U nIr>JNG-UF:AtJ IUn

CONF .,NY : URanIdh PCinUECS INC'iELL Ni.,9 0 E 5 . OcC
PRODf K " :CN AFEA- L0r'00RI A
DATE LO:.LECTED; OC-20-7G

nAJO? 2 SECONosy cosSTITUEvrs

ITEM .STORET hG L CA, CON 00CTArJCE % EPM
CALCIUh(CA.' 00915 65.

. .4 168 48 lo.30NAGHE3IUh 90> 00925 21. 1.81 94.35 7.30SODIUn(NA) 00000 313. l '. , 8 3 676.2? 71.70FOTASSIUM(K) 00937 15. 41 27.52 2.13

TOTAL CATION to 2?

CARSONAT2/CO3) 00445 0, 0.00 0.00 0.00BICARDONATE HCO3)00440 205. 4.67 203 61 23.95SULFATE'.504) 00?a5 167. 3.il 240.13 13.05CHLCRIDEtCL) 00940 401. 11.Il 856.43 58.00NITRATE (NO3-N/ 71351 .0LUCRIDE(F) 00951 .29 ICIAL 2280 303ILIC4(Sl02) 00955 90.

TCTA: o ri " Q t' 1 -%TOTAL ION 1346 *

ACCURACY CHECN
TOS(180 C) 70300 1270. RANGE
TOT IDH-0.3 HCO3= Iors .?So (,76 TO 1.04)1224 TOS 1. I'3G t.?0 TO 1.10)EC(25 C) 00095 2030. Unt!CS Et .o96 (.05 TO 1.05)ms(.,.v, 3. - 1,s e , e- , ,, 4-

--
- ... - s,

4. *HD_o', L;i . AS CACO 3 00410 234
.. ~

PH
7.20

7INGR ANI TRACE CONGTITUENTS

ITIM PG/L ITEn M G ,'L ITEM nG/L
ARSEN!C(AS) 0.025 n A.M G A N E 2 2 'N .- 0 01 V AN A D I UM ('/ ) 0.01BARIUMt3A) 0.02 nERCURYiHC) 0.0c. IIWC(ZN) 0.000C A Dn I U n '. C D ) 0.000S MOLY.(MU. 0.03 BCRCN;9) 2.1CHROM.(CR) 0.004 NICXEL(NI4 (0.01 AMMONIA-N 0 01CCFFER(CU) 0.013 SEL EN IUn <. 3 E ) (0.001IRON (FE) 0.37 SILVERCAG) CO.01LE.4 D ( P S ) <0.001 URANIUM (U) 0.004

RADIUM 226 0 +/- 1 PCI/LGROSS ALFHA 13 +/-13 ~CI/L
4 CROS3 BETA 15 +/- 9 PCI/L

AtlAL YS T : tJIXON 1 ALLEN CFECKE3 3Y:---- ----.. -- -------
.. ---------------------------

LAD.No. nI5-4*57
" "'

'

f1

ooh
w ' -

M,, J' t b
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Au6use .. <-.

Uranium Reu urc ., Inc.

Suite #735, . rom. uade Bank Towet
1600 Promenadu ' . cur
Richardson, Ten 4a 75080

Report of Test s on Sample ''a er

Ident.if ica tiuti . I.-7 RCGERS
1200 8-11-78

pq 7.73. . . . . . . . . . _ _ _ _

Sp-ciff- - du - ir's - - -- 3670 um.b s c=115'C.
.dl . e d . t- c -- --- 4600 a%s,'c=e25'C.

, _ 3r g ''. itera

,,. . 2 . . . _ _ _ . . . _ . _ _ _ . . _ _ . . _ _ . . . fy._ ...*
. p g .,s - .- . _ . . . . . _ _ - . . . . . . . . . . ,

. . 1,.4 tas t..: - - - - - - - - - - - - - - - - -' -------- - -- -- 295ata . . . . . . . . _ . . _ _ _ . . . . . . . -

_ _ . . . . ..'.rbona - - - - - - - - - - e
- - - - - - - - - - - - - -

31.arbon4- - - - -

---- - - - - - - -- -- - - - - - - - -
7Sulfatn

- - -

- - - - - - - - - - - - ~ ~ - - - - - - - - - - - - - - -c., '.o r tc. 4:- - - - - - ---- - - - - - - - - - - - -
gz ty r - . . . . . - *''

.. . . . - - _ _ _ . . . . ..._-..Total 014- rt d Ida ( 430 *C. ) - - - - e
-

- - - - - - - - - - - - - - 234''*otal ita - - - -
a. sits Cliff a .arbonate - - - ~ ~ - - - - - - - - .| . 'e

4

hr= 1 s* p- -- -. - - - ~ ~ - - - - - - - - - --- - ,0..'g et , . , , . . . . . . .. .. . _ . . . . . . . . . . . . .*
4...r'a. - - - - - - - - - - - - - - - - - - - - - - - 0*.c t r . .. _. . . . . . . . . . . . . ... .

-
. : .3, , .ran* - - - - - - - - - - -- - - ). O

^ i...r as M - ..,1*' , oci/L Ion Batauct I.C09 ( n
,,

c srue se r 2.6. +a.t . . p 1/' TDS h- k _L.022- * "
R.2 d i um n/ oc'/L Ee C' = . k .012

-

*
, - '

a = nunc erected

us. % s_tC-

\2'i4 205~
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I C H ti M t S T b ANO uNGINL t Rb
CCHPUS C H Ri s Ts. TEXAS 7ts .:0 a

August 24, 1976

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests en Samp7e Water

Identification: L-8 VA'.DEZ
1404 3-11-78

pH 7.37--- --

Specific Conductance - - 1280 'a=hos/c:925'C.Diluted Conductance - 1390 shos/c::d25 'C.-

millierams/ liter
Calcium ~~ - - - - -

- - - - - - - - - - - - -Magnesium - - 81---

-- - - - - - - - - - - - - -
( Potassium 18- - - - - - -

-- - - - - - - - - - - -Sodium --- 6.0-- ---- - - - - - - - - - -Carbonate - 153--- -- - - - - - - - - - - - -31 carbonate ---- 0
--- - - - - - - - - - - - - - - - - - -Sulfate - 333- - - - - - -

- - - - - - - - - - - - - - - -Chloride ---- - 49- - - --
Silica 199- - - - - - - - -

-

- - - - - - - - - - - - - - - - -
Total Dissolved Solids (180*C. ) -- 87

- - - - - - - - - - - - - -Total Alkalinity as Calcium Carbonate 969
- - - - - - - - - - - - - - - - - - -A==onia Nitrogen - 273----

Nitrate Nitrogen -- -

- - - - - - - -
- - - - - - - - - <0.01

Flu o rid e ------------- - 0.69----

- - - - - - - - - - - - - - - - - - - - - - - -Molybdenum 0.66- - - - - - - -
- - - - - - - - - - - -

Uranium -- <0.01
-= - ------

--
- - - - - -- - - - - - <0.01

RangeCross Alpha 1+6 pei/l Ion 3alance iE (0.06 to 1.04)Cross Seta se4 pei/l TDS Check i oss (0.90 to 1.10)Radium 226 nd pei/l Ec Check 1.026_. (0.95 to '.05)
nd = none detected

Lab. No. M16-4025

Resa ctfully submicted,
I /

( sa DbW W w
Carl F. Crownover

B

1214 206
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August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Cencor
Richardson, Texas 75080

Report of Tests on Sa=ple tiacer

Identification: L-9 VALDEZ
1415 8-11-78

pH 8.10--

Specific Conductance -
1940 u=hos/cm325*C.Diluted Conductance - - 2090 umhos/c=G25*C.

milli m ms/ liter
Calcium ---

- - - - - - - - - - - - - - - - - - - - - - - - - - 2.9Magnasium - -- -

Po tassium ~~~- -- - - - - - - - - - - - - - - - - - - - - - 0.30
--

Sodium --- - - - - - - - - - - - - - - - - - - - - - - 4.7-

- - - - - - ~ ~ - - - - - - - - 416Carbcnate - - - - - - - - - - - - - - - - - - - - - - - 031carbona te --------
- - - - - - - --------------- 429Sulfate - - - - - - - - - - - - - - - - - - - - - - - - - = = - 152Chloride ------ =-

- - - - - - - - - - - - - - - - - 291Silica - - -

- - - - - - - - - - - - - - - - - - - - - - 65Total Dissolved Solids (180*C.) --- ~ ~ - - - - - - - - 1220Total Alkalinity as Calcium Carbonate -
~ ~ - - - - - - - - - - - - - 35Ac=.onia Nitrogen - - --

- - - - - - - - - - - - - - - 0.02Nitrace Nitrogen - - - - - - - - --- =
- 0.09Fluo rid e ----------

-

Molybdenum
. ----- -------- _ _ 1,23------ ---------=-- - -------------- 0.03Uranium --- -- - --- ----- <0.01= - - - - - -

RangeCross Alpha 1211 pci/l Ion Salance 0.998 (0.96 to 1.04)Cross 3eca , ad pci/l TDS Check 1.063 (0.90 to 1.10)Radium 226 nd pei/l Ec Check 1.012 (0.95 to 1.05)
nd = none detected

Lab. No.M16-4026

Respectfully .ubmittec,
( G(,%r-Mv

Carl F. Crcuncver

,

1214 207
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August 24, 1976
-

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Pdclurdson, Texas 75080

Report of Tests on Sa=ple Water

Identification: L-10 WATERMAN
1310 8-11-78

pH 7.24
Specific conductance 2060 umhos/cc025*C.
Diluted Conductance 2350 umhus/c=w25'C.

milliara=s/lieer

Calcium ------- - - - - - - - - - - - - - - - - - - - 101
- -

Magnesium --- - - --- - 37- - - - - - - - - -
Po tassium -~~~ - - ~ ~ - - - - - - - - - - - 9.6-

k Sodium -- 250- - - - - - - - ---

Carbonate - - - - - - - - - - - - - - - - - - 0-

Bicarbonate -- - - - - - - - - - - - - - - - - - - - - - - 229
Sulfate - -- - -- 108- - - - - - - - - - - - =-

Chloride ----- 460- - - - - - - - - - - - - - -

Silica -- -
------------------- 96--

Total Dissolved Solids (180*C.) - - - - - - - - - 1230
Total Alkalinity as Calcium Car *onate 188--- - - - - - - - - ~ ~ - -

A=:nonia Nitrogen -- <0.01- - - - - - -=

Nitrate Nitrogen --
--- - -----

4.9-
- - - - - - - - - - - - - - - - -

Fluoride -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.86Molybdenum ---- - - -=- ------------------- <0.01
Uranium -- -

- - - - - - - - - - - - - - - <0.01-

Rant;eCross Alpha 5:10 pci/l Ion Salance 1.012 (0.96 to 1.04)
,Cross 3 eta 12!8 pei/1 TDS Check 1.041 (0.90 to 1.10)Radium 226 nd pei/l Ec Check 1.036 (0.95 to 1.05),

nd = sene detected

* Lab. No. M16-4027
.

Respectfully sub icted,

(- '&%WNW
Carl F. Crowncver

s

.. 1214'208
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August 24, 1975

Uranium Rescurces, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Ricturdson, Texas 75080

Report of Tests on Sample Water

Identificatica: L-1.1 PENA
1338 8-11-78

pH 7.25- -

Specific Conduc.cance 2690 pmhos/cc@25*C.
Diluted Conductance 3060 ptzhos/c=925 * C.

milligrams / liter

Calcium -- - - - - - ==---------- - - 130
Magnesium - - - - - - - - - - - - - - - - - - 30
Po tassium ----

( 11- - - - - - - - - - - - - - ---

Sodium - -

379- - - - - - - - - - - - - -

Carbonate - - - - - - - - - - - - - - - - - - - - 0
Bicarbonate --- -

290---- - = - - - - - - - - - -

Sulfate -----
- - - - - - - - - - - - ~ ~ ~ - - - - - 186

Chlorid e ---- - - - - - - - - - - - - - - - - - - - - - 596
Silica ------ - - -=

94- - - - - - - - - - - - - - - - - -

Total Dissolved Solids (180*C.) - 1650- - - - - - = = = - - ----
Total Alkalinity as Calcium Carbonate -

238- - - - - - - - - - - - - - -

/~ ania Nitrogen -- - - - - - - - - - <0.01_ _ _ _ _ . - - -

Nitrate Nitrogen - - - - - _ . . - _ - . . 3,7--

Fluo rid e ----- - - - - - - ------------- 0.76}'o lybdenum - --- -= .--________-__.- 0.01Uranium -- - - - - - - - - - - - - -___.--- --- <0.01

Range
Cross Alpha nd pel/l Ion Salance 1.012 (0.96 en 1.04)
Gross Seca 7t9 pei/1 TDS Check 1.046 (0.90 to 1.10)
Radium 226 nd pei/1 Ec Check 1.004 , (0.95 to 1.05)

nd = none detected

I.ab. No M16-4023

R 'ectfully submittec,
'

( I ATM
Carl F. Crovnover

1214 209
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August 21, 1978

Uranium Resources, Inc.
Suite 7735, Promenade Bank Tower
1600 Pron:enade Center
Richardson, Texas 75080

Report of Tests on Sample Water

Identificatica: L-12 LONCORIA
1625 8-11-78

pH 7.33-

Specific Conductance 1740 uchos/c=G25'C.
Diluted Conductance 2020 umhos/c=$25'C.

milligrams / liter

Calcius -- - -
- - - - - - - - - -

Magnesius - - 90

c Po cassium -- ----- 28- - - - - - - - - - - - - - - - -

-

9.2---- -- __--Sodium - ---
236- - - - - - - - - - - --Carbonate

-

0- - - - - - - - -Bicarbonate - -
- - - - - - - - - - - - - 332Sulfate --

--
-

- - - - - - - - - - - - - - - 117Chloride -- -

324
----

- - - - - - - - - -
Silica - -

--- - - - - - - - - - - - 110Total Cissolved Solids (180*C. ) -- - - - - - - - - - - 1140Total Alkalinity as Calcium Carbonate -------------
272A=:onia Nitrogen -- --

-- - - - - - 0.02Nitrace Nitrogen -
- - - --

- - - - - - - - - - - - - - - - -
Fluoride --

- 10-

- - - - - - - - - - - - - - - - - - - - - - - - - - - 0.55Molybdenum - -- ------ =---------_------- <o,01Uranium --
- - - - - - - - - - - - - - - - - <0.01

RangeCross Alpha 5 10 pei/l Ion Sal.incu 1.016 (0.96 to 1.04)Cross Beta 527 pei/l TDS Check 1.045 (0.90 to 1.l0)Radium 225 ad pei/l Ec Check __ 1.025 (0.95 to 1.05)
nd = none detected

Lab. No. M16-4029

Rea ect"ully sub=icted,
i Wh W

Carl F. Crownover

}\. \
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August 24, 1978

Uranius Rescurces, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Report of Tests en Sample Water

Identification: L-13 LONCORIA
1625 8-11-78

pti 7.28
Specific Conductance - - 2990 ur.hos/cmG25 *C.
Diluted Conductance - 3600 umhos/c=d25*C.

millier ==s/ liter
Calcium ---------

- - - - - - - - - - - - - - 150- - - - -

Magnesium -- -

56- - - - - - - - - ---
, Potassium ---

- - - - - - - - - - - 15Sodium - - -- --------- 398-Carbcnate -- - - - - - - - - - - - 0--

31carbcnate -- --- - - - - - - - - 284- ---

Sulfate - --
- - - - - - - - - - - - - - - - - - - 244

Chloride -
- - ~ ~ - - - - - - - - - 698-

Silica - - - -

94- - - - - - - -

Total Dissolved Solids (180*C.) - - - - - - - - - - - - - 1880Total Alkalielty as Calcium Carbonate
233- - ~ ~ - - - - - - -

A=nonia Nitrogen --
- - - - - - - - - - - - - - - 0.02Nitrate Nitrogen - 5.0--- -

Fluo ride ---- --- -- - ---- 0.59----------=-
Molybdenum - - -

-- --- -- ---------------- 0.01Uranium - --
--

- - - - - - - <0.01

Rang eCross Alpha 5r15 pei/l Ion Balance 1.013 (0.96 to 1.04)Cross Seta 12:11 pei/l TDS Check 1.043 (0.90 to 1.LO)Radium 226 nd pei/l Ec Check 1.014 (0.95 to 1.05)
ad = cena detected

Lab. No.1116-4030

Res etfully sub=itted,
i, MN"

s
Carl F. Crownewr

\2\4 2\\
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CORPUS C H RIS TI. TEXAS 78a03

August 24, 1978

Uranium Rescurces, Inc.
Suite #735, Promenade Bank Tower
1600 Pro =enade Center
Richardson, Texa:s 75080

,

Report of Tests on Sa=ple Water

Iden:1ficacion: L-14 SPECHT
0915 8-14-78

pH 7.46-

Specific Cenductance - 919 uchos/c=025'C.
Diluced Conductance 966 umhos/c=G25'C.

milligra:s/ liter

Calcius - -- -
- - - - - - - - - - - - - - - - - - 44Magnesius -

-
- - - - - - - - - - - - - 13- - -

Po cassiu= -------g-
Sodium ---

- - - - - - - - - 5.0
127- - - - -

Carbcnate -- -
- - - - - - 0-

Bicarbonate --
318--- - - - - - - - - - - - -

Sulface -- -

- - - - - - - - - - - - - - - - 39-

Chloride -- -

- - - - - - - - - - - - 105-

Silica -- - --
- -- _ -------_ S1

Total Dissolved Solids (IS0*C.) - 610--- --

Total Alkalinity as Calcium Carbonate -
261- - - - - -

A-ania Nitrogen --
0.02- ------- ---

Ni: rate Nitrogen - --- - - - - - - - - - - 10Fluoride ----- - -

- - - - 0.85- - - - - - -
Mo lybd enum ----------

- - - - - - - - - - - - - - -

- - - <C 01Uranium --- -

<0.01- - - - - -

RangeCross Alpha 25 pei/l Ion Salance 0.993 (0.96 :a 1.04)Cross Seca 6:4 pc1/1 TDS Check 1.045 (0.90 to 1.10)Radius 226 nd pci/l Ec Check 1.011 (0.95 to 1.05)
nd = none detected

Lab. No. M1 -40316

Resa ctf'ily su hitted,
'W LG&MWL,

=

Carl F.\Crowncver

-
. \}\-
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August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Prcmenade Centar
Richardson, Texas 75080

Report of Tests on Sample Water

Identification: I.-15 AU! ARA 2
1006 8-14-78

pH 7.39
Specific Conductance - 2990 u=hos/c=@25*C.
Diluted Conductance 3510 unhos/c=G25'C.

millierams/ liter

Calcium ---- -- - - - - - - - - - - - - - - - - - - - - - - - - - - 135Magnesium - -

Po cassium ----
_ 44- - - - - - -------- -

13- - - - - - - - - - - - - --__

Sodium --- - - - - - - - - - - - - - 423Carbonate -
- - - - - - - - - - - - - - - - - - - - - 0

Bicarbonate ---- -
- - - - - - - - - - - - - - - - - - 218-

Sulfate -- -- - - - - - - - - - - - - - - - - - - 232
Chloride -- -

- - - - - - - - - - - - - - - - - - - 670
Silica -- -

92- - - - - - - - - - - - - - - - -

To tal Dis so lved Solids (18 0 *C. ) ---------------------- 1820Total Alkalinity as Calcium Carbonate 261- -- - - - - - - -
A==onia Nitrogen - - - - - - - - - - - - - - - - --- 0.02
Nitrate Nitrogen - -

- --_- ---~ ~ 6.0Fluorida -- --
- - - - - - - - - - - - _ - - - - - - - - - 0.64Molybdenum --

<0.01- - - - - - - - - - - - - - - - - - = - - -

Uranium -- - - - - - - ------- - <0.01

:unge
Cross Alpha 5:15 pei/l Ion Salance 1.005 (0.9; to 1.04)
Crocs Beta 10r!1 pei/l TDS Check 1.025 (0.90 to 1.10)Radium 225 _nd pci/l Ec Check 1.i 14 (0.95 to 1.05)
nd = none detected

Lab. No. M16-4032

Resoectfully submitted,
i, %%

.

Carl F. Crc r.over

.
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JORDAN LA U UH A TO RIE S, int

CHEMISTS ANO LNylNLdH5
(

CORPUS C H Rob il. TEXAS 782O 3

August 24, 1978

Uranium Resources, Inc.
Suite #735, Promenade Bank Tower
1600 Promenade Center
Kir.hardson, Texas 75080

-

Report of Tests on Sample Water

Identification: L-16 LONCORLA
1115 8-14-78

pH 8.09
Specific Conductance - 2220 umhos/cc@25*C.
Diluted Conductance - 2420 umhos/c=G25'C.

cailliarams/ liter
Calciura -- - - - - - - - - -------- --- 12
}bgnesium -- 4.4- - - - - - - - - - - - - -

Po tassium ---- - - - - - - - - - - - - - - - - - - 8.2-

Sodium --- - - - - - - - - - - - - - - - - - - - - 440Carbcnate - - - - - - - - - - - - - - - - - - - - - 031 carbonate - 328- - - - - - - - - - - - - - - - - - - - -

Sulfate - -
- - - - - - - - - - - - - - - - - - - - 83Chloride --- -

473-- = - - - - - - -
Silica - - - - - - - - - - - - - - - - - - - - - - - - - - 17
Total Dissolved Solids (180*C. ) - -------4---- 1270
To tal Alkalinity as Calcium Carbona te --------------------- 269A::=.onia Nitrogen - - - - - - - - - - - - - - - - - - - - - - - <0.01Nit. rate Nitrogen --- - - - - - - - - - - - - - - - - - - - 0.02Fluo ride ----- - -- --- --- --- - - - - - - - - - 0.32lblybdenum - - - ----== - = = = - - - - - - - - - - - - 0.03
Uranius -- - - - - - - - - - - - - - - - - - - - - <0.01

R.angeCross Alpha 4!12 pei/l Ion Salance 0.993 (0.96 to 1.04)Gross 3 eta 3!d pei/l TDS Check 1.057 (0.90 to 1.10)Radium 226 121 pei/l Ec Check 1.019 (0.95 to 1.05)

Lab. No. ti16-4033

Reseectfully submittec,

MA14"*Ci e

Carl F. Crownover

/

1214 214



. . -

TE Lk PnCNd 644 o373
,O 00m d5bJ

JOHOAN LABOR AT ORIES. I N L. .
C H F. M I S T S AND E. N G IN E i.R SI

CORPUS CHRISTi. TEXAS 78.303

August 24, 1978

Uranium Rescurces, Inc.
Suite #735, Pro =enade Bank Tcwur
1600 ?romenade Cancer
Richardsen, Texas 75080

Report of Tests on Sa:ple Water

Identificacion: L-17 LCNCORIA
1545 8 .14-78

pH 7.75--

Specific Conduccance 4180 p=hos/c=G25'C.
Diluted Conductance - 4990 pahos/c=325'C.

millierams/licer

Calc * us - ---- --- - - - - - - - - - - - 111
Magnesium - ---

64-- - - - - - - - - -

g P o cas sius ------- - - - - - - - - - - - - - - - - - 21--

Sodium - 673- - - - - - - -

Carbonate - - 0---- - - - - - - - -

Bicarbenace - --
365- - - - - - - - ----

Sulfate -- - --- - - - - - - - - - - - - - 282
Chloride -- 1024- - - - - ~ ~ - - - - - - - - - -

Silica -- - ---- -- 69- - - - - - - - - - - - - - - - - -

Total Dissolved Solids (180 *C. ) - -

- - - - - - - - 2560Total Alkalinity as Calcius Carbonate 299--- -

A-enis Nitrogen - <0,0t--- -----

Nitrace Nitrogen -- - - - - - - - - - - - - - - 4,7
Fluoride --- - - - - - - - - - .---------- 1.02
Mo ly bd enum ----------- - - - - - 0.01----_-- -------

Uranius -- -- -- ---
= = ------ < 0. 01

Range
Cr:ss Alpha 3!19 pc1/1 Icn Balance 0.997 (0.96 to 1.04)
Gross 3eca 22 .14 pc1/1 TDS Check 1.044 (0.90 ca 1.10)
Radium 226 nd pei/l Ec Che ek 1.020 (0.95 to 1.05)
nd = none detected

Lab. No. M16-4034

Respectfully subriccec,

%th W L.

sCarl F. Crosncver
'
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C0tC ! IGE::CY PLAN TCR UPANIUM
TRANSPORTATION ACCIOENTS

PUPPCSE

This manual identifies the precedures to be followed in
the event of a highway transpertatien accident of uranium con-
centrate (yellowcake slurr/). There are three major protions
to the emergency response plans ic=tediate centainment, accur-

ate and preper notification, and a conceptualiced clean-up
precedure with preplanned dedicated persennel and equipment.

SHIPME::TS

To minimice the severity of an accident, the following
safety measure has been incorporated into the shipping of uran-
ium concentrate (yellowcake);

1. The driver will be fully briefed en the nature of
his load and the necessary safety precautiens. The
special instructions for accidents will be verbally
presented to him, and he will also carry written in-
structions with him acecmpanying the shipping papers.
Additionally, a simple ene page response letter will
acccmpany the shipping papers detailing the nature
of the prcblem. Tbs letter will be used by persens
encountering the accident if the driver is unable to
explain the nature of the material and the prelimin-
ar/ centainment precedures. An exa=ple of the emer-
gency respense letter and the driver's =anual acccmp-
anies this manual.

INITIAL CCNTAINME!C

The basic philoscphy in spill centain ent is to prevent the
spread of the material and to notify Cra .ium Rescurces Inc. (URI)
personnel and civil authorities.

A. Centainment

Each transporter is equipped with the jreper shipping
papers, response letter of identification and noti-

ficatien, driver's contingenc/ manual, and the folicw-
ing equipment in a weatherpreef bcx:

e

1214 2-20'.
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1. Polyethylene sheeting (2,000 square feet)
2. Shovels (2, short handle)
3. Disposable coveralls (3 pairs)
4. Rubber boots (3 pairs, mixed si=es)
5. Rubber gloves (4 pairs)
6. Fiber tape (2 rolls)
7. Pocket knivas (3)
8. Reflective warning signs and polyethylene guard rope
9. Respirators (3)

The divers or civil authorities immediately en the scene
should cover any spilled material with the sheeting. Sufficient
protective clothing is available for the work. The eglipment and
clothing should be wrapped in plastic after it is used (for future
decontamination). The site must be secured from unauthorized per-
sonnel and all civil authorities must be notified and briefed on
the situation. The initial notification and precautions are en-
userated in the respense letter and the driver's manual.

The following are procedures for centainment:
1. Slurrf Tank - not leakinc

Rope.cff area and restrain pecple from tamperinga.
with any material. Request the police for assist-
ance in keeping people about 20-25 feet from the
accident.

b. Assure everyone professional assistance and equip-
is en the way, and there is no danger with ament

sealed tank.

2. Slurry Tank - leaki ne-

Repe of f area and cautica everycne to stay awaya.
frem the material. L*se the police for assistance,

b. Assure the police that there is no radiation danger,
but potential dusts frem the naterial is poisencus
and should not be inhaled.

c. Request to the civil authcrities that the traffic
be routed in such a fashion as tL prevent track-
ing.

.
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d. If possible, prevent -he material frem running
into streets, gutters, sewers, etc. A simple
=ethod is utili:ing dirt ditches or dikes.

:linimize dispersion and wear your supplied res-e.
pirators.

3. Fire involved with accident

If necessary, isolate area frem entry by usinga.
civil authorities.

b. The material will not explodes but, if possible,
keep the fire away.

If the tank is ruptured, use respirators to pre-c.

clude material inhalatien.

B. Initial !!otification

Initial netificatien will be frem the driver or the
civil authorities who find the response letter and the
driver's manual. The pecple to be notified (by collect
calls ( are as follows:

William :tcKnight Corpus Christi(Portland) 512/883-2569 Off.
512/643-7701 Hc=e

A.L. Bishop Richardsen 214/234-5294 off.
214/423-3100 Hcme

Kelly Biddle Hebbrenville 312/747-5388 off.
512/527-4746 Hcce

As socn as ene of these individuals is notified, a ecmpany
notification system and civil regulatcry/ authority system will be
initiated.

C :tPANY !!CTI?ICATIO!!

The ccmpany notificaticn system is designed as a triple ecm-
municatien system censisting of management, clean-up team, and

civil / regulatory notification. There is duplication of notification
in key areas to insure that notificatica has been given. The basic
system is as folicws:

)|kk .-



A B C

PRCCUCTICN CNIRCNME: CAL PLMIT
MANAGER MA::AGER SUPERI!CENDEC

will notify alls will notify all: will notify all:

EMIRC'1 MENTAL PRCCCCTION PRCDUCTICN
MANAGER MANAGER MANAGER

PLANT PLA:T ENIRCNMCCALSUPERINTE .TCC SUPERI:C C.OE:1T MANAGER
.

DPS DPS CLEAN-UP
TEAM LEADER

CLEAN-UP CLEAN-UP CLEAN-UP TEAMTEAM LEADER TEM 4 ASSIT. LOR.

CLEMI-UP TEM 4 HCSTITAL

TCH (Jtate Regulator /)
CLEAN-UP TEM 4

TOH (State Regulator /)

HOSPITAL

.

A. Productien Manacer Notifiestic.s

Enviren= ental
Manager Arthur L. Bishop 214/234-5294 Cff.

214/423-3100 Heme

Plant
Superintendent Kelly Biddle 512/747-5388 Cff.

512/527-4746 Hema

DPS - Robert Lansford 512/452-0331 ext.295
Larry Skiler 512/452-0331 ext.295
Men Outy Hours 512/452-0331

(If not Texas, see civil /regulatery list for State Polica)
Clean-up Team Leader

(notifys clean-up crew) '

Hospital (if necessary)

3. Environmental Manacer Notificatiens

Production *lilliam McKnigh: 512/383-2569 Cff..

Manager
512/643-7701 Hcme

Plant Kelly 3: Idle 512/747-53S8 Cff.
Superintendent

512/527-4746 Mc=e.



DSP - Rchert Lansford 512/452-0331 ext.295
Larry Skiles 512/452-0331 ext.295Non Duty Hours 512/452-0331

(2f not Texas, see civil / regulatory list for State Police)
Clean-up Team Assistant Leader

(no?.* fys clean-Jp team)
State Regulatory Agencys (See List)

C. Plant Sumerintandent Notifications

Production
Manager William McKnight 512/883-2563 off.

512/643-7701 Home
Environmental
Manager Arthur L. Bishop 214/234-5294 off.

214/423-3100 Ecme
Clean-up Team Leader

(notifys clean-up team)
Hospital (if necessary)

State Reculatorv Acencies

1. CKLAMCMA

Oklahoma State Health Department (405) 271-5600Department of Pollution Ocntrol (405) 271-5204Department of Public Safety - (405) 424-4011Occupational and Radiological Health (405) 271-5221
2. TEXAS

Texas Cepartment of Health Resources (512) 458-7460Department of Publi: Safety - (512) 452-0331, ext.295Rcher: Lansford (512) 452-0331, ext.295Larry Skiles (512) 452-0331, ext.295Non Duty Hours
(512) 452-0331

Texas Depart =ent of Water Rescur:es (512) 475-2786

Contract Lab
Jordan Labs, Corpus Christi

(512) 884-0371
Hospital

\f\ -



C'EAN-UP TEAM EOUIPMENT

In order to handle effectively a uranium concentrate spill,
the following equipment will be assembled and stored in trans-
portable containers (by aircraft) for use by tne clean-up team:

1. Coveralls- disposable (15 pair per size - medium large)
2. Gloves - rubber - long cuff (15 pairs)
3. Rubber boots - 15 pairs (3 size 9, 7-size li, 5-size 12)
4. Shovels - (3-std. long handle, 3 - scoop blade)
5. Plastic sheeting - 12 mil, 3200 square feet
6. Solvent glue for sheeting (3 cans / jars)
7. Hard hats (10)
8. Brecms (2) industrial ficor
9. 55 gallon drum liners (50 bags)

10. Portable water sprayer (risting down pcwder)
11. Sample bottles (24)
12. Urine bottles (24)
13. Repe - 1 1/2 inch - 1000 feet
14. Watning signs - radioactive materials
15. Fiber tape - 6 rells
16. Su=p purp - 110 volt
17. Garden hose - 50 feet
18. Highway flashers

Slurry Scill Box

1. Respiratiers - 100 dust disposable

Additional Ecuiement

1. Calibrated beta, ga==a, alpha survey meter
2. Hydrochloric acid, 55 gallen drum with dispensing pump
3. Product storage drums (25) , 55 gallon with lids and bolts
4. Tools
5. Cnan generator with fuel
6. Portable fleed lights
7. Vacuum cleaner
8. Air cc= pressor
9. Front end loader /back hce

10. Radiotelephene , if pessible
11. Camera with flash
12. Cre transport

F'?AN-CP PRCCEOURE

1. Set-up

Arrive at site, access situatien, and assign team = embersa.

to (1) collect / procure additienal site specific equip-
ment: (2) notify management of situatien; ar f, (3) briefcivil authorities en precedures.
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b. Issue protective clothing and secure site from unauthor-
1:ed entry.

c. Cover all spilled materials with plastic.

d. Set-up cc::=and post.

2. Protective Bermine (see illustration below)

a. Construct a protective berm cc=pletely around the whole
area including the working er clean-up area.

b. If possible, construct a berm around the spilled material.

c. Construct a lined diked area for dru::: reloading and
centaminated equipment.

d. If possible, construct a lined area for trailer decen-
tamination.

CCNCEPT"AL 2ED CEEAN-UP SITE
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3. Clean-up

Clean-up should proceed with the clean-up of the trailer,
cleaning and removal of the product and finally the spill,

site.

a. Trailer Clean-up

1. Remove spilled =aterial by shovels and vacuum
cleaner into lined 55 gallen drum and move to pad.

2. Right trailer, if possible, and move off read sur-
face to diked clean-up area.

3. Clean exterior and interior and re=cve to nearest
fully controlled site (plant) for final decentamin-
ation.

4. Test for contamination.

b. Pavement Clean-up

1. If spill material has contacted the pavement,
clean-up of this surface should be conducted next.

2. Using secep shovels, load lined barrels. If
possible, lay dcwn plastic to minimize spreading
of the =aterial.

3. Construct a two foot (2) wide plastic lined trench
along the pavement edge.

4. Rinse the surface with an acid solution, and direct
the solutien to the lined ditch for pick up by the
su=p pu=p.

5. Continue until all signs of the material are re=cved.

6. ::eutralize surface with water and collect final
run-off for lab verification of clean-up.

c. Road Shculder (Scil) Clean-up

1. Using shovels or leader, receve product to drum loading
area and Icad inte lined dru=s or ore hauling transport.

2. Remove six inches of tcp soil and place in dru=s in
area of direct spill.

3. After trailer is rencved and read is cleaned, begin
to decentaminate plastic.

4. Place plastic in dru=s.
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5. Place cbvicusly cent = -_ated soils in drums.

6. Remove trailer and rencve its berm.

7 Remove spill bern.

8. Remove majority of drums.

9. Begin final remeval of all :=psoil in affected
area.

10. Cenduct soil sa=pling in a grid fashion.

d. Final Clean-up

1. Do not remove outer protective bers.

2. Review grid soil samples with regulatory agencies
and get final clean-up approval.

3. Consult with highway department on reseeding pro-
gram.

4. Remove protective her= after written verification
fres regulatory agencies.

5. Reseed area.

PERSCNNEL PROTEC*IC::

1. Identify ever/one by name and address who ca=e in contact
with the material.

2. Secure urine analysis fr:n these inditiduals.

3. Report analysis to these individuals and explain the
results.
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TO WHCM IT MAY CCNCERN:

This vehicle is transporting uranium yellewcake, a refined cre.
The material is poiconous and should not be inhaled or injested.
It is not a radiation hazard or an explosive. You should try to
keep the naterial off your clothing and try not to track it about.
The folicwing steps will r.inimize spreading of the material.

1. Notify the Department of Public Safety or County Sheriff
and req. test his assistance in guarding the site.

2. Find the plastic sheeting in the vehicle and cover all
spilled materials. Any tools used in this effort that
contact the material shculd be left on the sheeting.

3. The following people have the responsiblity for handling
the problem. CTLL COLLECT as soon as possible. The
civil authorities may assist you in this notification.

William McKnight Corpus Christi 512/883-2569 Off.
512/643-7701 Ecce

Arthur L. Bishop Richardsen 214/234-5294 Off.
214/423-3100 Home

Kelly Siddle Hebbrenville 512/747-5388 Off.
512/527-4746 Hcme

4. Instruct one of the above on the situation. Please give
him your name and address. These pecple are trained in
handling this problem.

5. Request assistance in preventing people frem handling the
material or removing it until Uranit:n Rescurces Inc.
personnel are present.

6. Give this letter and all other shipping papers and the
driver's spill instructions manual to civil authorities.
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URANIUM SPILL PI?CRT!!!G FCFJ!

.

1. Name of person reporting incident

Telephone i

Date Time

.

2. Location of accident miles (Direction) on Highway
frem City State

3. Was personnel injured yes no Killed

4. Name of driver

5. Bill lading nunter and destination

6. Cescribe preliminary precautions taken

7. Describe any spillage or leakage

8. !!ame of law officers or civil euthorities en scene

9. Is vehicle road worthy

10. Where can a persen having direct facts of the accident be concacted

11. F.emarks

.
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DRIVER'S MANUAL

.

1214 232



INSTRUC"*!CNS TO CRI*lER

The material you are transporting is uranium concentrate and the
product

1. Is not a radiatien hacard in exposures of less than
a few days:

2. Is poisencus and should not be breathed, swallcwed,
or put in the mouth:

3. Should be kept to a small area and off clothing or
body; and,

4. Is not explosive.

IN CASE CF AN ACCIDENT

1. Cover aa. spilled material with the plastic sheeting
prevideo in the transporter utilicing equipment
supplied in erergency equipment bcs. The box contains
the following equipment:

Polyethylene sheeting (2,000 square feet)a.
b. Shovels (2, short handle)
c. Disposable coverals (3 pair)
d. Rubber bcots (3 pair, mixed sices)
e. Rubber gicves (4 pairs)
f. Respirators (3, use enly for dry product spills)
g. Fiber tape (2 rolls)
h. Pocket knives (3)
1. Warning signs and guard rcpe (1/2 inch polyethylene)

After equipment is used, place under shee*4 .g fer later de-
centamination and preventien of theft.

2. Notify the civil authorities of the nature of the pro-
blem by:

Civing them the acccmpanying letter;a.
b. Telling dham the nature of the prcblem; and,

Requesting their help in securing the site fremc.

interference of bystanders and notifying the
Uranius Rescurces Inc. people listed below as
soon as possible. Call collect and tell the
operator that this is an ecergency call. Call
until cne of the follcwing individuals is net-
ified:

I
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william McKnight Corpus christi 512/883-2569 Off.
512/643-7701 Mcme.

Arthur L. Bishop Richardsen 214/234-5294 off.
214/423-3100 Hcce

Kelly Biddle Hebbrenville 512/747-5288 off.
S'2/527-4746 HomeA

3. Initial centainment prior to arrival of Uranium Resources
clean-up team en site.

a. Containers not leakine

1. Rope off area and restrain pecple frcm tampering
with any material. Request the police for as-
sistance in keepine people about 20-25 feet
from the accident.

2. Assure everyone professienal assistance and
equipaent is en the way, and there is no danger
with cicsed uncentmninated containers.

b. Tank leakinc

1, Rope off area and cautien everycne to sta:; away
frem the material. Use the police for u sist-
ance.

2. Assure the police that there is no radia:icn
danger, but dusts frem the naterial is poisoncus
and should not be inhaled.

3. Request to the civil authorities that the traffic
be rcuted in such a fashion as to prevent track-
ing.

4. If pessible, prevent the nateriaA frem running
into streets, gutters, sewers, etc. A simple
method is utilicine dirt ditches or dikes.

5. Minimice dispersion and wear your supplied res-
pirators.

c. Fire involved with accident

1. If necessary, isolate area frem entry by using
civil authorities.

2. The naterial will net explode; but,if possible,
keep the fire away.

3. If the tank is ruptured, use respirators to pre-
clude material inhalatien.

a
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INSTRUCT! CMS TO TIVIL AC~MORITIES

Uranium Resources has a fully trained and equipped Clean-up Team

for this type of hacardous material. A notification systam has

been developed, and the follcwing State Agencies have the respen-

sibility for handling this prcblem. Uranium Resources '<ill neti-

fy the responsible State Agencies. Ycu may wish to call the High-

way Patrol for assistance.

1. CKLANCMA

Cklahema State Health :epart=ent - 405/271-5600
Department of Pollution Centrol 405/271-5204
Oepart=ent of Public Safety 405/424-4011
Occupational & Radiological Health 405/271-5221

2. TEXAS

Texas Department of Health Resources 512/458-746G
Department of Public Safety 512/452-0331, ext.295

Robert Lansferd 512/452-0331, ext.295
Larry Skiles 512/452-0331, ext.295
Non Cuty Ecurs 512/452-0331

Texas Department of Water Rescurces 512/475-2786
512/475-2651
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I. Introdue: ion

An application for a radioac:ive caterial license was filed January 30, 1979, by
Uranium Resources Incorporated, Sui:e 733, Pro =enade Bank Tower,1600 Promenade
Center, Richardson, Texas 75080. The applican: is seeking licensure to leach in
place (in situ) a permeable uranium ore deposi: located w1:hin the Soledad Volcanic
Member of the Catahoula Tuff. This Soledad Volcanic ore body lies about 600 feet
below the surface of a proposed 3.1 acre production area of a 32.8 acre mine area
wi:hin a 64.5 acre permit area (Figure 1). The permit area is located in Duval
County along S: ate Highway 359, about eigh: miles northwest of Hebbroa'H'.le (popu-
lation 4079), Jim Hogg County, and 5.5 miles southeast of 3runi (population 375),
Webb County, Texas (Figure 2). An operating permit from the Texas Department of
Water Resources for irt situ lcaching has been obtained. The Texas Air Ccatrol 3 card
has exempted this facili:7 f rom the requirement to obtain a construction permit.

To obtain the uranium from :he ore body, an alkaline carbonate solution (the lixiviant)
mixed wi:h either hydrogen peroxide or oxygen will be filtered and pumr ed bato the
ore :ene to leach the uranium in situ from 1:s surroundings and pumped back to the
surface. This will be accomplished by a system of 12 prod"ction vells with 13
assn.iated offset injection wells in a s:aggered line-drive pattern. The injection
wells in:roduce the leach solution and oxidant in:o the ore body, whera the oxidant
and carbonate ions react with :he existent insoluble 2ranium to form wa...er-soluble
uranyl carbonate complexes. The solution flows toward :he low pressure areas created
by the produe: ion wells and the uranium-rich production liquid is pumped to the
surface :o the processing plant loca:ed on the north side of the per=it area (Figure
1).

At the plant, the uranium-bearing solu:ica (pregnant lixivian:) is prased through a
series of three ion exchange colu=ns. I:n exchange resins selectively strip the
uranium from the solution. The stripped solution (barren lixiviant) then flows to
the barren lixi'iant surge tank. A slip stream from :he surge tank discharge flows
:o a liquid woste circui: for eventual disposal into an inj ection well. The portion
of the efflucat disposed of is called the bleed stream. The other effluent is
re:urned to the leach circuit, where 1: is refor:ified by :he addition of sodium
hydroxide, filtered, refortified with carbon dioxide and reinj ected to start the
cycle again.

The purpose of the bleed scream, =entioned above, is to minimize any possible =1gra-
tion of leach solution from :he underground mine area. By continuously pumping = ore
fluid from the production wells than is being replaced through :he injection wells, a
hydraulic sink, or low pressure area, is created which causes an inflow of native
ground water into the pattern, effectively confining the leach solu: ion.

The uranium bearing resins are periodically re=oved frca a saturated exchange colu=n
and loaded into one of two elution colu=ns. 3arren resin from the other elution
column is transferred :o the empty exchange colu=n.

The uranium complex is removed from the resin in the elu icn colu=n by passing sodium
chloride brine solutions through the colu=n driving off tne uranyl tri-carbonate
anions and loading chloride anions in their place. The resin is thereby reganerated
as the uranium complex is removed.

The uranium bearing solution from :he elutica colu=n is pu= ped to precipitation
:anks, where hydrochloric acid is added :o lower the pH. Carbon dioxide gas is driven
of f through this reaction. The acidified solution : hen passes into another precipi-
cation tank, where addi:4.cas of hydrogen peroxide are =ade. The slurry : hen flows
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into a final tank, where its pH is adjusted *.o neutral by :he addition of sodium
hydroxide causing :he uranium oxide to precipi:a:e ou: as a slurry. Subsequent
processing of the slurry consists of filtration and sashing to re=ove impurities.

Process contaminants that cannot be recoved by washing, such as =clybdenum, are not
expected to be encountered in significant quan:ities in this leach project based on
the history of nearby leases. However, the applicant has contingenc; plans for the
installation of a =olybdenum removal circui: should it prove necessary.

The finished slurry (called yellowcake slurry) which contains abou*. 50" solids, is
shipped directly to the Kerr-McGee Sequoya facili:y in Cklahoma. The shipments will
be =ade by tanker truck with the yellowcake slurry leaded into two k" chick walled
stainless steel tanks of 2100 gallons capacity each. Because of process space
lisi:acions at Kerr-McGee's loca:ico each :ank will only be 2/3 full :o allow for
acid solubili:ation upon delivery at the Sequoys facili:y. The tanker design is
approved by :he U.S. Department of Transportation. The applican: has also submitted
a plan to deal with transpor:ation accidents.

The Longoria Leach Project plant E.s been specifically designed for the collection
and contain=en: of all process so_ations tha; could be released from the systems.
All process and storage areas are to be paved and fra:ed or diked with concrete curbs
eix (6) inches high. Sump fluids are pumped to the appropriate system tanks by a
du=p pump automatically actuated by a level control system.

The applicant has provided and will =aintain a hose capable of reaching any location
in the plant area to freili: ate the washing down of areas should overflows or spills

All holding and process tanks will be equipped wi:h 'igh-level alarms tooccur.

control overflow, and all process piping will be located above ground to permit
frequen: visual inspections by plan: persennel.

All process liquid wastes will be collec:ed in a vaste pend 'Tigure 1) for transfer
by truck to an injection well(s) offsite. This well(s) is used to repressurize an
oil field pursuant to secondary recovery of petroleu= in a nearby oil lease (O'Hern
Field, Webb County). The central pumping battery is operated by Arneo, Incorporated
and is approxiasculy 2 miles west of :he Longoria Leach Proj ec:. Arnco Incorporated's
activities in this regard will be subject :o licensure by the Texas Department of
Health and perni: approval by the Texas Railroad Co==ission prior to receipt of any
waste sacertal. Enough capacity in the oil field is available to acecmodate all of
Uranium Resources Incorporated's liquid waste from produe: ion and restoration of :he
Longoria Leach Project. During restora: ion, the flow is expected to rise from the 50
gallon per =inute produccion max 1=us to around 250 gallons per =inute. This increase
will necessitate contrac: trucking delivery or construe:icn of a pipeline to :he
inj ec: ion bat:ery. The 500,000 gallon capacity of the was:e pond will serve as a
buffer for these operations.

Radioactive solid wastes from :he process s: reams and backflushing of sand filters
will be deposited by sedimentation in the vaste pend. The was:e pond will be for
temporary storage only and the solid wastes will be re=oved when restora:ica ceases
and dru= sed for shipmen: by truck :o a licen:cd radicac:ive waste disposal si:e in
accordance wi:h U.S. Department of Transportation regulations.

The waste pond is een feet deep wi:h the bot:oc at 7 feet below ground level. The
normal =ax1=um liquid level will be seven f ee: (516,000 gallons). An e=ergency level
of eight feet ($17,000 gallons) will leave :wo feet of freeboard and 220,000 gallons
of capaci:y in reserve. The three foot ber: will diver: rainfall runoff away from the
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vaste pond. To prevent leakage, a 30 =11 polyvinyl chloride (PVC) liner will be
used. A leak detection sys:em will be estaolished. A barbed wire fence will enclose
the pond, processing facilities, and production area.

Possible leakage of solution from :he ore zone will be =onitored by a system of
=onitor wells in the mine area (Figure 1). These wells will be no closer than 100
feet to the permit boundary. Addi:ional wells will be located in the aquifers above
the mined zone. Two wells will be monitored continuously, the rest semi-=onthly.
The Texas Department of Water Resources has determined that :he integrity of the
aquaclude below the production :one is such that no moni: ors at this level are
necessary.

The applicant has indicated that sined aquifer restora: ion will commence af:er the
initial mining zone is depleted of recoverable uranic =. The =ethodology for restoration
will be to pu=p water from the mined area to the waste pond where the solution will
be transferred by contract trucking service or pipeline to the injection well(s)
for repressuri:stion. Because no am=ania is used in the lixiviant, the applicant
anticipa:es : hat restoration will be completed with a treatment of fluid volume not
greater than 5 pore volumes of the affected area. This esti= ate is based on the
experience of others using non-ammonia lixivian:s in the Cataheula Tuff which indicates
little variation from site to site or location within :he geologic interval. The
final limits of restoration are stated in :he Texas Depar:=ent of 7;ter Resources
permit, but in no case shall the water be inconsisten: with current uses for the
water.

Upon completion of operations and before :te ter=ina:1on of licensure, the applicant
will re=ove all surface structures and seal off all wells in accordance with existing
or future regulations. All structures and equipment will be either shipped for
burial :o a licensed radioac:ive vaste disposal si:e or decontaminated to less than
limits set by the Texas Department of Heal:h. The solid contents of the waste pond
shall be re=oved for disposal at a licensed radi active waste disposal site. All
surfac= areas shall be restored to the sa=e user. as existed before mining operations
or as otherwise accepted by the landowners.

II. Su= mary of E eironmental Impac:s

A. The Longoria Leach Projec: lies on :he upper part of :he Texas Gulf Coastal
Plain. Early exploration by vestern Europeans found be area to be a
grassland savannah dissected by brush choked arroyoas and occassional
upland mottes of mesquite. Subsequent agrarian p-ac: ice of overgrazing has
led to a mixed brush community whose canopy cover is characterized by
mesqui:e.

The si:e locali:y can be charac:erised as a =ixed brush ec== unity. Pre-
dominant grasses within the site include buff elgrass, hybrid bluestem, and
Texas gra=a. 'Jeeds found within :he si:e area include snakecot:ca, milkpea,
and bull nettle. The dominant cacci species found in and around .he site
are eastern and Texas prickly pear. Honey mesquite and huisache are the
dominant - v 'y plants found in and around :he plant site. For a = ore
complete 1. - f flora which can be encouncerad refer :o Table 1.
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TAlla 1 Co mos 7ASC::b A I. ANT 3 07 soc sgs: ac7AL COUNTY

Clarweed Cra=erta Ra:tisemakaweed
Myerta 31uesten Cuajille Texas Perstmaa
Etag Panch 31seaten Eutasche Prairie Cantian
Silver 31uesten Catclaw showy g illrweed
Texas Grana autaacaella Stadweed
Rescuegrass lace Weed Mornica Clary
htf elgrasa De rfdales Croavell
Eeoded vtada111graae Milapaa Oesert taatana!avegraae fezaa Bluesenset Osaeta vervata
Browntop Pania Crase Resey Mee4psite Saaked Yorvata
Knotreet 3rtatiesrase Saout Besa Basil leetala
Jeaneeegrase Craneehill s'es11 sap
Spiderwart Gaathead Americae sigatahade
vild Datos Iull hettia Buffalo Sur
Yucca vara 31anca Asias
Spealsh Dagger seapterry 1427 Daisy,

Century Plant Irae L1 Straggler Oaiar
Tamaa Tuberose Legetuet Sull 31stleCranjena Poppy wallow !azas 3 1stle
F13 weed Asocetata seresweed
saaaa-cottos lorse Crippler Firewneel
Angel Treeets Iedsenes cas:aa Cannea seaflaver
Anemone Eastern Pricaly Peer Campheweed
Platae Larkspur Texas Prichly Paar Masican Rat
A4arita Coura Tazas Orsendeelled Poppy Wavy-laaved Oaura

This area has no known unique vegeta: ion charac: eristics; cherefore, it is
not anticipated tha :e:porary disruption afforded by the A year productive
life of the mine will cause any long lasting ecological 12pae:s. The
applicant will restore :he land censisten: with 1:r prior condition, using
grass types acceptable to the laid osler.

Sou:hsest Duval County represents thi cli=atological :ransi: ion from the
temperate /:ropical cli=es of the so .:he n porcion of the Texas Culf Coast
to the semi-arid / arid clines of Wes: Texas. Coupled with :he man-induced
changes in :he plant coc:= unity, this geographic / climatologic 'egi=e supports
a highly divergent faunal co= unity. Co=on soil and litter .nvertebrates
fo i .d within the area are rove beetles, ::i r? ants, and ground beetles.
Fri: flies and leafhoppers can also be m nd within :he area.

Co=on anphibians to be found in the area include the Texas toad, Culf
Coast toad, and Creat Plains narrow-couthed : cad. Reptiles :o be found in
and around the Longoria Leach ? oj ec: include :he Texas tortoise, Texas
horned lizard, Texas spotted whiptail, bu11 snake, and western dia=end-back
rat:lesnake.

Birds common in the region include nackingbirds, red-winged blackbirds,
mourning doves, cactus vrens, bobwhites, golden fronted woodpeckers,
cardinals, brosT1-headed cowbirds, barn swai'ows, and cliff swallows and
wild turkeys.

3. he ma :alian *opulation roughly correspends :o habita: requirements
f urnished by the vegetation assemblages. Co=on =a=als living in the area
are the cot:an rat, gray wood ra:, Mexican ground squirrel, raccoon,
coyote, bobcat, eas:ern cottontailed rabbi:, collared peccary and whits-
tailed deer. The linited area of the site and the rela:ively large degree
to which the land has been disturbed by gra:iog : ends to indicate that only
the insee:iveres the rodents and :he hares and rabbi:s listed above are
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likely to be present in sign'.ficant numbers. The larger species are more
apt :o be transients, if pr2sen: at all. Therefore, it =ay be logically
concluded that a :e:porary disruption of such a s=all area vill not signi-
ficantly affect the -=r-alian popula: ion of :he region. The fenced perimeter
will not i=pede tha passage of :ransient ani=als.

C. Grouad water will be drawn from the ore body and, at the maximus injection
rate p rojected for disposal by the applicant, i: is anticipated that a
maxt:am 334 acre fact per year of water could be removed per=anently from
:he aquifer, for a total of approyfrately 36 million gallons during the
life of the project. Texas Depart =ent of Water Resources Report 131,
Groundwater Resources of Duval County, indicated that in 1974, approxi=ately
6 =1111on gallons of water per day was available for development w1:hout
depletion of the supplies located in :he Catahoula Tuff, the for=ation of
interest. The impact, therefore, of withdrawing 0.4% of the available
water resources by this operation is considered acceptable. Also, it
should'be borne in mind that the water quali:y in the per si: area vicinity
is considered =arginal to poor because of dissolved solids. The quality
and character of the water indicate :ha: the Catahoula Tuff aquifers are
transitional between the initial regional recharge che. atry and the deeper
basir. connate brines, restrie:ing use to irrigation and comestic live-
stock watering.

D. All process systes liquid wastes, including poten:1 ally contaminated
laundry wash and laboratory wastes, will be disposed of off-si:e by
injection well as mentioned previously. No process liquid wastes aae to
be released to the surrounding environmen: unless approved by the Texas
Depart =ent of Health and the Texas Depart =ent of Water Resources. Sani-
cary system wastes will go in a septic systes persi::ed by local authorities.

E. Trace chemical releases to the air are to be expected; however, no adverse
effects on total air quality are expected. Dusting and diesel emissions
ccn be expected during construe:Lon and drilling. These will be of a
temporary nature and =uch less than similar a=issions from open pit sines.
Radon 222 releases are expec:ed :o be within the limits prescribed by :he
Texas Regulations for Control of Radiation Appendix 21-A, *1ble II;
however, these releases will be =eni:ored by the applicant and the Texas
Department of Health to insure compliance. As there is no yellowcake dryer
operation, releases of uranius :o the environ =ent should be negligible.

F. Three roadways will be affected. The delivery by truck of the waste wa:er
to Arnce, Inc. , will be =ade over URI's plant access road,1.8 miles of
Texas State Highway 359, and Arneo, Inc. 's access road. The two ec=panies
will maintain their respec:ive access roads, and no impact on public
resources will result. There will be an increase in wear on Highway 359,
resulting either in increased =aintenance or decrease in expected life af
the roadway. However, revenues accrued to the sta:e and county throu61
taxation of :he project are expected :o = ore than offset the extra =ain-
tenance required, in view of :he limited area involved.

G. 3ecause of the small nu=ber of esployees needed for the projec:, it is not
expec:ed to have any significant socioecoresic effec: en the local area.
All types of technical expertise needad are already available in the labor
pool of the area, due to :he presently existing uranius operaciens.

-5- 5
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III. Principle Alternatives Considered

A. Currently therc are three recogniced methods of uranium mining: open pit,
underground, and 13 situ mining. These were considered and the conclusion
reached that the only economically viable =ethod, at this time, of mining
this small ora body is :he in situ leach process. Factors considered were
environmental and econo =ic in nature.

1. Environmentally the advantages are:

a. minimal and te=porary surface disturbance.
.

b. small volu=e of solid waste generated and no mill tailings,

less air pollution co= pared with conventional uranium sining andc.
milling using open pits and crushing =ethods,

d. minimal, if any, surface subsidence from in situ leaching,

possible restoration of the mine site to an " unrestricted use"e.

status within a relativelv short ti=e after completion of mining
operations,

f. smaller radioactive material . . leases than in conventional
mining and milling process, especially the release of raden-222,
and

g. lack of the need for long term maintenance and =onitoring of
buried tailings, since ne :ailings are produced.

7. Economic advantages are:

ability to mine icwer grades and s= aller bodies of ore,a.

b. mini =al capital inves =ent,

less risk to personnel than from are crucks and open pi minin g,c.

d. shor: lead time before yellowcake production, and

e. lower manpower requirements.

3. An alkaline leach solution was chosen because pas: experiences of the
uranium industry in like for a:icas in Texas have shown : hat acidic
solutions interact with the clays in the formation, causing swelling which
blocks the leach flow process.

C. Cn-site burial of solid radioactive vaste was considered; however, this is
encouraged by the Texas Department of Health, so ce==ercial disposalnot

will be used.

D. Liquid waste disposal alter: 4:1ves:

1. Evaporation ponds would e.: tail the construction of la: 3e ponds and
the concentration of radiu=-226 bearing solids, vnich in themselves

-6- i
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would have to be disposed of. This would environ =en ally affect the
surface much = ore :han inj ec: ion vells.

2. Total cleanup and reuse of all waters would =ake the process econo =1-
cally infeasible at this ti=e.

3. Injection has been an acceptable form of secondary r :overy of oil
and gas for =any years in Texas and is per=itted under strict regula-
tion by the Texas Railroad Co==ission.

E. Cenial of licensure at this ti=e would preclude the only econo =ical =eans
of mining this ore body, thus denying :he nation the a=ount of energy
available in the ore body.

IV. Limitations of Licensure

From an. lyses and evaluation of the data sub=1::ed by the applicant, the Agency
proposes that the applicant be licensed to condue: solu: ion mining within the followingli=ications:

A. Solution mining will be confined to the area per=itted by the Texas
Department of Water Resources. Any =odifica:icas to said permi: =ust be
approved by the Texas Depart =en: of Water Resources and' the Texas Departmentof Health.

B. The applicant =ust obtain all permi:s and licenses required by State and
local authorities before co==encing opera:icas.

C. The aquifer of concern =ust be restored to condi:icas stated in the
application to the Texas Depart =ent of Wa:er Resources. In no case shall
the aquifer be restored :o condi: ions of lesser use than existed bef,
=ining operations.

D. No liquid waste from the plant process will be discharged to the environ-
ment without the prior approval of the Texas Oepart=ent of Health and the
Texas Department of Water Resources.

E. The mining operation shall be =oni:ored in accordance with procedures
contained in the applica: ions :o :he Texas Depart =en: of Wa:er Resources
and the Texas Depart =ent of Health.

7. Liquid wastes shall be disposed of in inj ec:Lon wells and all radioactive
solid waste shall be disposed of a: licensed radioactive waste disposal
sites.

G. The liquid waste pond shall be lined wi:h a 30 =11 PVC liner and a leak
detection system shall be installed.

H. Water wells within a two =ile radius of the =ine site shall be sa= pled in
accordance with procedures contained in the applications to the Texas
Departmen: of Water Resources and :he Texas Depar:=ent of Health.

I. The applicant shall have a plan :o cope wi:h transporta:icn acciden=s.

1214 243,
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J. Upon completion of mining, :he persi: area shall be res:ored to conditions
consistent with its original use, subj ect to lease agree =ents.

V. Agency Staff Position

A. Concerning the requirements of the Uranius Mill Tailings Radiation Control
Act of 1978 (PL 95-604), the Agency, based upon currently accepted standards
and definitions, has determined that since no tailings are produced, no
long-term maintenance or monitoring will be required af ter restoration.
Therefore, transfer to the State of the title to the land involved and a
long-term maintenance and =enitoring fund is not required. Further= ore,
the Agency has reviewed the applicant's financial statement .and, based
upon its =erits, has deter =ined that adequate financial arrangements exist
for the decontamination, deco =sissioning and recla=ation of sites, structures
and equipment.

3. I;L situ solution mining, though relatively new and experi= ental in =ost
areas of the United States, has been in use in Texas since 1974. Texas,
because of its vast experienca Ln drilling and oil and gas technology, has
helped to set national standards in all aspects of in si:u mining appli-
cations. Now that k".own reserves of oil and gas are diminishing, the
energy companies have been looking for alternative sources of energy such
as uranlas.

Texas is blessed with a large reserve of known uranius deposits, and a
great potential for future discoveries; however, these deposits are of a
low grade and the a=ount of ore available at specific sites is relatively
s=all. The need for energy, availabili:y of existing technology, geological
peculiarities, growing environ =en:al awareness, and innovative regulatory
policies have led to the creation of a new mining industry whose applications
are being accepted by both Federal and State govern =ents. Not only has a
new industry been developed, but one that is, in =any respects, = ore
economical, safe, and environ =entally sound than open pi: or underground
mining of the same scale. However, this industry is not without restrictions
upon 1:s application. In some instances, the geology will not accomodate
solution mining. It is the responsibility of the State's regulatory
agencies to carefully review all aspec:s of each specific application :o
ensure : hat all safety require =ents are =et before facill:1es are constructed
of operations begun. Future surveillance of these activi:ies =ust be
maintained to ensure compliance wi:h all applicable require =6 :s and
regulations. In conclusion, af ter careful review of all documen:s, state-
ments, and literature submitted, the Agency reco== ends that licensure be
grantad subj ect to the condi:1cas specified in Section IV.

REFERF.NCES:

1. Uranium Resources incorporated license application to the Texas Depart =ent of
Health with associated cocumen:s and a=end en:s, dated January 30, 1979.

}2kk-3-



.

(

2. Uranium Resources Incorporated permit application to the Texas Department of
Water Resources, dated October 31, 1978.

3. Ground Water r esources of Duval county, Repor: 131 Texas Department of Water
Resources.
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URANIUM RESOURCES INC.

Annnsa L oitsc?
nn.e.v= us 1-e

June 6, 1979

Mr. Jon R. Sharp
Supervisor of Medical Licensing
Radiation Control ~ Branch
Division of Occupational Health and

Radiation Control *

Texas Department of Health
1100 West 49th Street
Austin, Texas 78756

RE: RADIOACTIVE MATERIAL LICENSE
LONGORIA IN SITU LEACH PRO-
JECT URANYUM RESOURCES INC.

Dear Mr. Sharp:

Per your request for certain documentation and clari-
ficatic .t of proposed operating procedures under the re-
ferenced subject, I am enclosing URI's response to your
questions of May 30.

If you need any additional information, please contact
me at your earliest convenience. '

Sincerely,

/-

P _st, .Ns

Arthur L. Bishop
Environ = ental Manager

ALS/tj

Encl.

P'
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TDH REQUEST:

1.a) What is tae usable capacity of the slurry
truck for uranium slurry? For liquid wastes?

URI RESPONSE:

The slurry trailer contains two DOT MC-312 specifi-
cation tanks wh.ich have a combined capacity of 4200
gallons. Each will be filled with 1260 gallons of yellow-
cake slurry for shipment. The remaining capacity is held
for processing action at the Kerr-McGee facility in Okla-
homa.

For transferring fluids to Arnco Inc., the total 4200
gallon capacity would be utilized.

TDU REQUEST:

1.b) What schedule of filling and transfer will be
used during the producti n phase for vastes and
for slurry? How will the pond be used in this
schedule?

URI RESPOMSE:

During norial operations the anticipated shipment
schedule for shipment of yellowcake slurry uill be once
every fourteen weeks. At that time, the slurry trailer
will not be available for liquid transfer for 6 days.
During that period, all fluids will be directed to the
retention pond. Upon the trailer return it will make two
trips per day to Arnco, Inc. for a period of twelve to
fourteen days. Thereafter, one trip per day should be

,

adequate to handle fluid production.

TDH REQUEST:

1.c) What other transfer resources are expected to be
available for the prcduction phase?

URI RESPCNSE:

URI is in the process of purchasing a 5000 gallon
trailer which will be dedicated tc fluid handling only.
In addition, URI will have a 1000 gallon nurse trailer
which can be utilized in fluid handling when not in service
as an ancillary vehicle for well conditioning.

,
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Long term URI has contracted for two additional
slurry trailers which could also be utilized for fluid
handling. After the first year of plant production URI
will have 18,600 gallon / service trip capacity ( 3 slurry
trailers, 1 fluid trailer and 1 nurse trailer) .

TDH REQUEST:

1.d) During restoration when flow is expected to in-
crease by a factor of five, how :ill the trans-
fer of liquid wastes be accomplished?

URI RESPONSE:

URI has entered into negotiations for obtaining pipe-
line easements in order to handle the increased fluid de-
mands. However, if such negotiations not be successful,
URI will obtain the additional six trailers (5,000 gallons
each) needed to fulfill the demand.

In addition, i. the re*rerse osmosis treatment proves
successful and necessary regulatory clearances are obtain-
ed, the fluid handling demand will be obviated.

TDH REQUEST: *

.

l.e) What will the procedure for monitoring the waste
radiologically?

URI RESPCUSE:

The fluids will be sampled daily and blended to form
a weekly composite. This composite will then be analyzed
for Ra 226, gross alpha and gross beta. The analytical
result will be kept on file at the plant and at the URI -'

office in Richardson, Texas. If the radicmet21c concentra-
tion in the fluids exceed that of native groundwater, PRI
will use secondary treatment (e.g. R.O., barium chloride,
etc.) to achieve those levels prior to fluid shipment.

TDH REQUEST:

1. f) In the event that solid wastes sufficiently con-
taminate liquid wastes to that the latter could
not be transferred to Arnco per agreement, what
contingency plans are available?

URI RESPONSE:

If particulates preclude shipment, URI will install a
polishing filter (5 micron) to keep the transferred liquid
free of insolubles.

.
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TDH REQUEST:

2.a) Are the sand filters expected to collect the
bulk of the solid waste? Are there any other
significant collection points?

URI RESPCNSE:

The design purpose of the sand filters is to collect
any insaluble particulates or process related precipitates.
The collection point is at the top of the sand bed inside
the filter.

TDH REOUEST:

2.b) How will the sand filter solid waste be dealt
with? If by backflushing, why will the material
not prove to be a problem with respect to contam-
ination of pond liquid waste or reduction of pond
capacity?

URI RESPONSE:

When a pressure drop across the sand filter indicates
a solids buildup within the unit, the filter will be back-
unshed. Based on previous operating experience, it is not
anticipated that produced solids will reduce the pond cap-
acity by more than St. Solids within the pond will be
filtered out of any fluids being shipped to Arnco, Inc.

TDH REQUEST:

2.c) If backflushing of the sand filters is unsuccess-
ful, what contingency plans are available?

URI RESPCMSE:

If the sand media is no longer effective, the sand will
be removed and new sand put in its place. Prior to removal,
the contain=ent tank will be force vented with compressed
air for at least 4 hours, in order to purge the radon frca
the interior. No worker will be placed into the interior
until radon levels are below exis-ing regulatory standards.
The old filter media will either be decontaminated, or it will
be dried, packaged, and shipped to an L.G.A. disposal site.

*

i214 251
-3-



i

i ( .

TCH REQUEST:

3) Are sufficient hoses and sumps available on the
,

equipment pad to effect the removal of any spills
or contamination?

URI RESPONSE:

The concrete pad on which the leach plant is located
is graded to the centrally located sump. URI already has
on site two taps and sufficient hose which allows URI per-
sonnel the capability of reaching all parts of the pad and
equipment.

.

#
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TDH REQUEST:

4) Why is no bleed stream or molybdenum removal equip-
ment contemplated for the slurry processing loop?
What levels of molybdenum are expected to result
in the liquid waste?

URI RESPONSE:

URI personnel through previous operating experience in
the same geologic and geographic environments as the Longor-
ia, do not anticipate molybdenum levels to exceed 5 mg/l
in the composite production stream. At this level, the cost
and operating expense of a molybdenum removal circuit is
greater than the product penalty. Therefore, URI does not
anticipate using such a circuit. It is not anticipated
that molybdenum concentration will exceed 15 mg/l in the
liauid waste.

.~

,
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TCH REQUEST:

5) Will Arnco, Inc. have the acquifer capacity to
handle wastes from URI if they are also dispos-
Ing wastes from the Mobil Oil project?

URI RESPONSE:

As soon as Mobil's Holiday-El Mesquite project dispos-
a., well is put on line (mid July, 79), Mobil will be no
longer using Arnco, Inc.

~
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TDH REQUEST:

6a) Describe the proximity of any office or other
facility where personnel will be present during
a 40 hour work week, to the equipment pad and/or
Radon release points.

URI RESPONSE:

Anticipated release points for raden are the ion ex-
change columns, the barren lixiviant tank and the sand
filters (when vented). The laboratory trailer is approxi-
mately 40 yards to the southwest and the office trailer is
50 yards to the southeast of these points.

TCH REQUEST:

66) Describe the average meterology at the site with
respect to wind direction and speed.

URI RESPOMSE:

The prevailing wind is frca the southeast averaging
11 mph with gusts up to 38 pph. The percentages of wind
dominance is as follows:

DIRECTIC'I WORK AREA
OF % AFFECTED

WIND
(from)

N 14
NE S Lab Trr#ler

'

E 13
SE 46

5 15
SW (. 5
W 1.5

?!W 2.5 Cffice Trailer

.

'
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TDH REQUEST:

6c) Describe 5.he average annual activity of Radon
released from mining activities. Please use
conservative assumptions if data are not avail-
sble for this estimation. Please submit copies
of previous in situ analyses for Radon should
your response be cased substantially on such
studies.

URI RESPONSE:

The anticipated annual activity of total radon to be
released is 77.4 curies. This is based on a Nuclear Regu-
latory Commission estimate in NUREG-0481. A copy of page -
4-16 of this document is enclosed.

,
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J (c) waste p:nds. To reduce atrios;heric releases within the uraniu::t recovery process area, L, ,:
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h trols will te naintaired at levels necessary to ensure safe working conditions and insignificant "
..

!! ewir:r entsi i. ;& cts. In the plant building, there will te two principal atmos:heric emissio .; 3.

e sources: th calcium removal unit (tan'es) and the pr: duct drying and pactaging unit. t*{'.

; i,! F
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,,

i j' ! (1) by-prod.:ts of crbustien (1.0CO,0CO-3tu/hr produc: drying unit), (2) vulatilized solution
residusts (at:ut 0.75 to 1.25 lb of barren cluant per pced cf a :::nium diuranate feed), and (3)^ s

.

{M U:0, fines tenerated during product drying. The of f-gases frwi the dryer will be scrubbed by a
: i;; hiq i-intensity '.'enturi scrubber (39.5 to 99.'n efficient) to reduce U 033 losses to less than

U~ IC00 to/ year.
I.
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: .. i
The stora;e ;or.ds wil' also be a source of atmospheric er: onia, carbon dioxide, radon, and f.d arr:-fum chloride eilssicas. The magnitude and com;osition of atcospheric emissions will be

!Ne,s determined by the epilibria established bet een the prevailing evaporation rate, the feed rate. I

t !* ! ' ar.d the corposition of solutions being fe;ounded. Particulate eclissiens from inpoundcent areas !

. y':! * will be minimized by a liquid seal over pond contents. The maintenance of a liquid seal on i. i
it;ound:ents will be a license condition. '..
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s f'I P.adicactive at os;neric releases will originate in the amonium diuranate drying unit, the i

-

' Li h' '.. calcium control unit, and the waste storage pends. P.eleases of 10C0 lb of U 0a ser year frem E1

.bs dryer lossas ould correspond to a release of appro4icately 0.15 Cl of uranium-233 per year. A t

INi like a: cunt of radioactivity release would te ex;ected fres the other natural uranium isotepes. L

l ti s . Radiu:.-226 r:bilized during in situ leaching will co;racipitate with the calcite in the calcium E

t i.] : ' c:ntrol unit and will be deposited in the calcite stortga pend. The staf f estimates that abcut E
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: s;} unit as a result of da:ay of radium-226. , Phon-222 r:bilized from the ore zone during solution [
:!i! ninin; wculd be vented at the well field surge tanks. The staff estimates that approxtrately i

j ,' 8,j 75 Ci of r:nn-222 per year would be released frem these tanks. g,

-:m .

] : r,d I'';' Table 4.5 centains a s';. =ary of the estimated emissiens fro each of the indicated sources. !.,
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Texas Department of Healt,
Rnr,ond T. A!ce c, \1.D. 1100 West 49tn Street uemeers or ine soara
Commissioner Austin, Texas 7S756

Robert O. Moreton. Cha.eman
Philip W.11allerv, \1.0. 458711I Winiam J. Foran, Vice Chairman
Deputy Commissier e- Roderic M. Sed, Secretary

Johnnie M. Senson
H. Euge ie Brown
Sister Bernard Mane Borgmeyer

May 30, 1979 hmiro Cme
Charles Max Cole
Franc:s A. Conley
Sen M. Curr

Mr. Arthur Bishop w;uiam J. Edwards
Raymond C. Garrett

Environ = ental Manager son o, ci,,e

Uranium P.esources, Inc. Stanchard T. Monins

Suite 735, Prc=enade 3ank Tower taurance s. mey

Joe N. P>le1600 Promenade Center g;cn,,a w,g ,gsa ,,,
Fichardson, Te::as 75080 hade.. Roosin

Dear Mr. Bishop:

To document your plans and the clarifications received in various telephcne conversations
in recent days, we subni the following questions for your consideration and reply:

1. Please describe the methods for handling and ::ansfering liquid waste to Arnco
for deep well disposal. In particular;

a) Taat is the useable capacity of the slurry truck for uranius slurry? For
liquid wastes?

b) Enat schedule of filling and transfer will be used during the production
phase for wastes and for slurry? How will the pend be used in this schedule?

c) Una: other transfer resources are expected :o be available for the produe:1on
phase (other trucks, pipelines, contrac: hauling?)

d) During restoration, when flow is expected :o increase by a f actor of five,
hcw will :he ::ansfer of liquid wastes be accomplished (describe as before).

e) Taa: vill be the procedures for =onitoring :he waste radiologically?

f) In :he event that solid wastes sufficiently con:a=inate liquid wastes so
that ;he latter could not be transferred to Arnco per agree =ent, what
contingency plans are available?

2. Please describe how production vaste solids are handled. In particular;

a) Are the sand fil:ars expected to collec: the bulk of the solid waste? Are

'
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Mr. Arthur Bishop

May 3L, 1979
Page Two

there any other significant ecliection points?

b) Eow will che sand filter solid waste be dealt with? If by backflushing,
why will the material not prove to be a problem with respect to contamination
of pond liquid waste or reduction of pond capacity?

c) If backflushing of the sand filters is unsuccessful, what contingency plans
are available?

.

3. Are sufficient hoses and sumps available on the equipment pad to effect the
removal of any spills or contanination?

4. Why is no bleed stream or molybdenum re= oval equip =ent conce= plated for the
slurry processing loop? What lavels of =olybdenum are expected to result in the
liquid waste?

5. Will Arnco have the s ,fer capacity to handle wastes from URI if they are also
disposing of wastes tro4 the Mobil Oil project?

A. Please describe the expected Radon release polacs and the expected concentrations
in 6astricted and unrestricted areas. In particular;

a) Describe the proximity of any office or other facility where personnel will
be present during a 40 hour work week, :o the equipment pad and/or Radon
release points.

.

b) Describe the average meterology at the site wi:h respect to wind direction
and speed.

c) Describe the average annual activi:y of Radon released from mining ac:ivities.
Please use consacvative assu=ptions if data are not available for this
esti=ation. Please submi: copies of previous 1., situ analyses for Radon3
should your response be based substantially on such studies.

If any clarifica: ion of the above is needed, please do not hesitate to centact me.

Sincerely,

,s'] cse
M

Jon R. Sharp

Supervisor of Medical Licensing
Radiation Control Branch
Division of Occupational Health

and Radiation Control

.
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1"|166. Austin. Taxas 78711. The phone numbers are (300) Should any person wish to become a formal party to any ap.
252 0M2 itoll frees or (5121475 6305 (direct). plication for a declaratory ruling. exemption certifieste.'or ,g

. administrative order. that person must file a notice of intent
'iluued in Austin. Texas. on Stay 22.1979.

. to become a party to the appbcation with the chairman of the. ;.

Doc.No.793171 Tem A. L.aramey, Jr. co,nmission within 12 days after the enclosed listing is
.

"

General Counson published. The Grst day for calculating this 12 day period is 'l'Texas Ceoartrnent of Commuruty Affairs the firstcalandar day following the datita of this publishing.- JNec; May 23.1979. 3:33 o. rt The 12th day will expire at 5 p.m.on the 12th consecutive day !.

For furmer ir.tormanen. 7,sease ca68 i512) 475 6335. 'after said publishing if the 12th day is a working day. If the..

',12th dayis a Saturday. Sunday, or state holiday, the last day.. . , '

.i - . - shall be extended to 5 p.m. of the next day thatis not a Satur.' ' . 'Texas Department of Health
~-

~

when-notice of intent coday. Sunday. or state holiday.m .. .

Uranium Rescurces incorporated. . .- ' become a party is mailed to the chsieman of the commission ! ..
P.o. sex 15023. Austin. Texas 787st. ic mast be postmarked ' 4. . .

~
'

'h'. [
..._.u

Heobronville Solution Mining Projectiu _ .. no later than the day prior to the last day allowed for filing

Availability oi Envirenmental Assassmen't inE.b.~., " 'I** ["*"" ** * "''*** . . .Nb ~ . .L.-h .b.

.Z.~.'l R. The contents and form of a request to bego,me a party to an' y:iCPCCrtunity.for Public Hearing . ~~
;- application for a declaratory ruttng, exemption certificatee or - m* *m

Notice.is hereby given that an. environmental assess ~ ment * administrative order must meet the minimtien criteria set outr ~'

prepared by the Radiation Control Branch related to the . in Rule' 315.20.01.050. Failure of a:jarty.tn supply ,the' ,E '

Craniun. 3esources Incorporated Hebbronville Solution Slin . minimum neceuary information in the. correct form by the' *

ing Projectin Duval County is available upon request by writ;- 12th day will resultin a defective requesUo become a party.
'

ing to the RadiatiorrControl Branch. Texas Department of. and such appliestion will be considered ^ uncontested. z _. .J 4 t
Health.1100 West 49th Street. Austin. Texas 73756.' This .

' - - - 3 - -

-- -- 3 , . ,- . e T. i fw

"' E '1_4 T.N , 3Ienvironmental nsessment. prepared in accordance with the- -

Uranium Still Tai.ings Radiation Control Act or1978 iPublic The fact that an application is unconteEd'will not meir'"; Wt
t

I.aw 95.e504). is an =valuanon of the environmental impacts that it will be approved. The applicatiorwwd! be approved. n i

only if the comminion determines that it qualiGes underthe. [( associated with the operation of this proposed uranium pro--
'

ducuon facility. criteria of Secuons 3.02 or 3.03 of Aructe.4413ths. Vernon's 3

Annotated Civil Srstutes, and Rules 315.17.04.010. 070;' - WiComments regarding th( environmental as.essment and re' 315.17. 0 5.010. 0 3 0, 315.13.0 4.010 0 4 0, a n d'. |$quests for a public hearing will be secepted by the Radiation- . '3r5.13.05.010 030 *
Control Branch until June 30.1979. If no comments or re- -. %,

"que ts for a hearing are received by that date. the Radiation In the followirg notice. the soplicant is listed first, the fi'e I,
Cone. ol Branch. Texas D-partment of Healt .. will issue a number second. and the reisef aught and description third. '"h

radioacuve material licena for the construcuon and opera. EC indicates exemption cers ete. DR indicstes declaratory ,
tion of the proposed uranium procewing facility. ruling and A0 indicates 4.tintstrative order. '

Issued m Austin. Tetas. on Stay 31.1979. .... ,. j .

Coc. No. 79332a C29 t.aF'eur Good Shepherd Hospital. I.angview ;- . . - 'i

a .m,y AH79 0517 015 _ . ,. ]
Te :as Decarwent of Waim EC-Addition of two hemodialysis stations to an existing six- L1

Fnec: May 31.1973. t 1.02 am station d2alysis factFty and conyersion efithe systems to a j,
For tr:r ee .ntorrr'a: ion. o. ease call ($t 2) 468 7341. multipatient centW propornonmg and, d,einvery system of

]' j-
..

diai sate
- N., a .f

- '"*-

. .

.-- p
" -

. Visiung. Nurse Associauon of Dallas. Dallav [ P.
~

i exas Health ac.lities Commission - AS79 0521031 - iG < .

d,
' '

- .,

r i EC-t. ease 2.200 square foot suuding at5925 Aple Avenuer

Correction of Error .
Suite 110. in order to relocate the P'zrchasi.ng and Personnel .

, ,
,-

Departments from their 900 square foot admmistrative ef- .

Emergency Rule 315.20.03.0$0 of the Texas Health Facilices flees at 4606 Greenville Avenue in Dallas. i ..

Comminion published in the Slay 19.1979, issue of the Taas
''

'. , . _ , ' ,
j

['
'

Resteve-(4 TexReg 1933) contained an error. The first sen-' - N- -
f-

tence of Rule .080. 51otion to Reschedule a Certifieste of Need Family and !=dividual Services Association of Tarrant
' ',Hearing. should read as follows: "The chairman may upan County, Fort Worth - ~
i

written motion, reschedule a hearing on a certifieste of need AS79-0209-003 T. -

spoiication to a date 46 or more!! ster than 1001 days after EC-Relocanon of the sgency from 210 Surnet to 716 West -

the original date of 4 caring." - >!sgnolia in Fort Werth . . . -
, . ~ . . o

( Notice of Acolications
-. Univemer iLxas Smem Canm Cande w. D. %.

Ih
y

Anderson Hcspital and .umor Institute.Houaton -

Nouce'is given oy the Tetas Health Facilices Commission of1 AH73 0518-009 " - - d 9 . ... [,. j

app!Icauons (including. a general project description) for EC-Replacement of aborstory data mansgement system. a p
ceclarstory rulings, exemouon certificates. or administrative six-monta old Geoctetric Data Corp. Hematrak 240 with 360n y
orcers acceptec Stay 15-;1.1973. - - modei.due;a considernbie down ame of the 240, at no cost to ij..

w ,

-- 'I^ "lD**- *
u,g. .v.,,- n. "" =--

"
D

'
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Mr. John Sharp
Texas Health Department
1100 Wes t 49 th Stree t
Aus tin, Texas 78756

Re: Radioactive Material License
Longoria Insitu Lc ,;h Mining Project
Uranium Resources, Inc.

Dear Mr. Sharp:

Pursuant to your conversation of May 22, 1979, with Mr. Art Bishop
of Uranium Resources I am providing information on two of the matters
you raised during that conversation. I understand that these matters
came up as you were developing the Environmental Assessment for the
project referenced above.

Your first request was for an estimate of the impact on local read-
ways from vehicular transportation of fluids from the URI project
to Arnco, Inc. Three roads will be impacted: URI's plant access
road, Texas State Highway 359, and Arneo, Inc.'s access road. The
two companies will maintain their respective access roads, and
therefore there will be no i= pact on public resources as a result
of travel over those ways. There will be scme slight increase in
wear on Highway 359. The increase in wear will result either in
increased maintenance expense or a slight decrease in expected life
of the roadway. However, any increase in expense associated with
extra maintenance or a shorter life will be offset through tax
revenues generated frem the activities at the project.

The second request you made was for an estimate of the impact of
removal of ground water during operatier and restcration. The
Ccmpany anti <:.1 pates that approximately 35.35 million gallons of
water will be removed during the 4.25 year pericd of life of the
project. A Texas Department of Water Resources report, originally
published by the Texas Water Development Board in 1974 as Report 181-
Groundwater Resources of Duval County, indicated thac approximate 4y
6 21'11on gallons of wacer per cay were available for development

.
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FT. John Sharp
May 24, 1979
Page Two

without depletion of the supplies located in the Catahoula Tuff,
which is the formation of consequence in this situation. Therefore,
the anticipated impact on the total quantity of water available
from the formation by this particular operation would be less than
0.3% of what is estimated as available for use without deplecion,
which is negligible.

In addition to these two cc=ments, I have also new obtained a copy
of a letter from the Texas Air Control Board which makes reference
to a different in-situ mining project of Uranium Resources, Inc.
The Benavides troject, described in the Texas Air Control Boerd
letter in Webb County, is much larger than the Longoria Project.
As you can see from the enclosed copy, the Air Centro'. Board deter-
mined, in response to a permit application, that a construction
permit for the larger facili:y would not be required.

Should you have need for any further information, or have any furth 2r
questions, please contact me or Mr. Bishop directly.

T
Sincerely,

/ .. // <::]{:Y*$(ALhL, >C In
__

Robert Wilson

RW:ck

Enclosu,re
-

4 cO: Mr. Art Bishop w/ enclosure

k
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[ DAY Z 2 1973

Mr. Arthur L. Bishop
Environmental Manager
UPAf!!!st PISCURCES, I.';CCRPORATED
735 Pro.?cna D Bank Tc.tcr
Richardsen, Tous 75080

Re: Fcr=it Exc:ptica
Pcmit /pplication No. C-75S4
In Situ Uranitra teach Mino
BrJni, Uchb County

.

Daar Mr. Bishop:

This letter is a response to your paret t app..catien, Fom PI-l for
the proposed ccnstructicn of facilitics to reccycr uranium frca the
grcind by the in situ loaching r.athod at ycur Canavides Project stic
near Bruni.

After evaluation of the infomatica which you have furnished, tc have
determined that ycur prcposed ccnstructica 1 exc=pt frca the par =it
pr,ccedures because it is censidered to be en insignificant scurce of
air poilutica if constructed and operated as described in ycur c::pli-
cation. You am reminded that regardless of whether a ccnstructicn
pemit is r quired, this facility cust be in cegliance with all
Rules and Rasulations of the Texas Air Centml Scard at a'al ti::cs.

Thank ycu for prGviding the infor=2tien necessary for our evaluation
of your proposal. If you have further questicas ccucerning this
exceptica, ple'so centact Mr. Fred 11 alloy of cur For=f t: Section.

Sincerely.
ORIGmAL !! Gile 3 SY

AllX D. OPlILA. Jil.
,

Bill St: wart, P.E.
Executive Of rectcr

Mr. Robert J. Ou=an, Regicnal Suparviser, Harlingencc:
3CC: FMulloy,j.. card, File

,
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URANIUM RESOURCES INC.

AAT.HUA L S:5e08tor re s ' sss;o*

May 11, 1979

Mr tailliam E. Hellums
Supervisor of Industrial L .ensing
Radiation Control Branch
Division of Occupational Health

and Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, Texas 78756

Re: Applicaticn for Radicactive Materials License
Longoria Leach Project

Dear Mr. Hellums:

Pursuant to your request of 7 May, Uranium Resources Inc. is
providing as enclosures, the information requested under items
1, 2, 7, 9, and 10. The remaining information will be supplied
by our representative Mr. Wilson of McGinnis Lochridge and
Kilgore.

Thank you for your assistance in this matter.

Sincerely,

UF3.NIUM RESCURCES INC.

./5 di n!'
$

Arthur L. Bishop
Environmental Manager

ALB/jp
Encls.
cc: Scb Wilsen

1214 264
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ITEn 1, TOH Request: T description of flora and fauna located in the area
:nat will be af fected by the mining activities.

UR1 Respc..se:

The Longoria Leach Project lies en the upper part of the Texas Gulf
Coastal .:lat... Early exploration by western Europeans found the area to be a
grasaland satannah dissected by brush choked arreyces and occassioual upland
mottes of sesquite. Subsequent agrarian practice of overgracing has led to
a mixed br :sh cc=munity uhose canepy cover is charactericed by mesquite.

The site locality can be charactericed.as a mixed brush community.
Predosi..an: grasses within the site include Suffelgrass, Hybrid 31uestem, and
Texas Grama. Weeds found within the site area include Snakecotton, Milkpea,
and Bull Settle. The do=inant cacti species found in and around the site are
Eastern and Texas Prickly Pear. Honey Mesquite and Huisache are the dominant
woc fy plants found in and around the plant site. For a more comp..ete list of
ficra which can be encountered refer to Table 1-1.

Southwest Duval County represents the climatological transition frem
the ta=perate/ tropical climes of the southern portion of the Texas Culf Coast
to the se i-arid / arid climes of West Texas. Coupled with the man induced changes
in the pla... --- .nity, this geographic /cli=atologic regime supports a highly
divergent f aunal cc munity. Com=cn soil and litter invertebrates found within
the area are rove beetles, mites, ants, and ground beetles. Frit flies and
leafheppers can also be found within the area.

00:20n amphibians to be found in the area include the Texas Toad, Gulf
Coast Tcad, and Oreat Plains Narrow-meuthed Toad. Reptiles to be found in cnd
around ths ;cngeria Leach Project include the Texas Tortoise, Texas Horned Licard,
Texas 3;::ted Whiptail, Bullsnake, and Western Dia cnd-back Rattlesnake.

3irds cc==cn in the regien include mockingbird, red-winged blackbirds,
mourni..g dozes, cactus wrer.s, bobwhite, golden frented woodpeckers, cardi.,als,
brown-headai cowbirds, barn swallcws, and cliff swallows and wild turkey.

Oc en 212:alians found within the area of interest include cotten rat,
Mexican ground s:uirrel, gray wood rat, white-tailed deer, collared peccary,
cettentailed rabbits, coyota, raccoon, and bebcat.

<
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, s .. ii. i. p ANTS CF SCUTHIEST DUVAL COCMn
,.s

erameria Rattlesnakeweed,

e L.iiv ' . Guajillo Texas Persi= ton
'liy'. t. lluisache Prairic Gentian,,

Ki - O" Catclaw Showy-milkweed
Sih * liuisschello Bindweed
Te.s 19 - * Ioco Weed Morning Glory
Re8' - " Uwarfdalea Gromwell
Butie Milkpea Desert Lantana
floJJ.'- ''l Texas Bluebonnet Dakota Vervain
Lcve'-te !!omey Mesquite Beaked Vervain' , ,

B er :- - Snout Bean Basil Beebala
* *

Knocr'#~ Cranesbill Skullcap
Joh":8e: '#" Coathead American Nightshade
Spie.e r sa t * Bull Mettle Buffalo Bur
Wild 0: J Vara Blanca Anizo
Yue a Scapberry Lazy Daisy
Spanis 'a #- Brasil Straggler Daisy

'

Century r? Lotebush Bull Thistle
'

Texas T'-'' # Poppy Mallow Texas Thistle
Granjen' Axocatzin Horseweed
Pip.'eed !!orse Crippler Firewheel
Snake- ''*' Hedgehog Cactus Common Sunflower
Angel Tr*ri * Sastern Prickly Pear Camphoweed
Ane. cme Texas Prickly Pear Mexican Hat
Plains ~. t;i:' Gaura Texas Groundsel
Agarica Navy-leaved Gaura
Red PJi'FY

.

9

I
'
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ITEM 2, TDl! r.e:!uest: Land Usage Pattern in the Arca of Concern and Adjacent Areas

URI Respense: previous land use c'e *g* gRI ,-ongoria Leach Project was**

rangeland pasture. Similarly exc8Et fOr existing uranium

leach sites, all lands within 5 miles of the leach project

are currently used as pasture land for cattle. Certain ci;

and gas fields are also o -e <cund in the ir.ediate area,w
.

howevert that activity does not interfer9 with grazing

activity.

For an understanding of the spatial relationships for each

land use, refer to the attached figure.
.

.



( .

ITD1 7, TOH Request: Meteorlogical Data Trem the Area For the Last Year

URI Response: The Longoria Leacn Project lies 8 miles northwest of

Hebbronville, Jim Hogg C.aun;y, Texas. The weather
'ostation at Hebbronville is located at 27 18 north

latitude and 98 40 west longitude. Elevation of

the station is 559' above mean sea level. The

attached tables contain the recorded data from the

Hebbronville str eien for the year 1978.

.
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TAlli.E 7-1 IlOllTilLY Sult*tARIZED llEBhholiVII.I.C STATIOt! DATA - January-Deceml>cr 1973

J Arg . Iet;is ,. hag;Cl! Al'lil l. MAY JUtiM J UI.Y AUG. SEIT. OCT. NOV. Dt'C .
Teml>eratute

Avg. f l. x . Sn.4 63.1 81.0 fl7. 3 94.3 95.9 100.5 97.4 J9.4 33.1 75.8 6 11 . 9Avg. Ilin. fl . S 39.3 S0.1 f.3.0 70.3 71.5 73.6 72,4 70.9 58.8 56.0 45.0Avy. 49.0 S1.2 65.6 75.2 02.3 03.7 f17.1 04.9 80.2 71.1 66.3 57.0liiyhest 83 85 9' 99 102 101 104 103 90 90 88 91Dato 7 26 a 19 las 26 10 29 5 i4 12 21Inue:s t 2S ll 31 50 57 66 71 67 63 40 40 laDat e 20 22 S .12 4 0 31 21 30 19 9 10De9 ce Days 491 391 63 12 0 0 0 0 0 3 92 6

l>recipitation
Tot.e t 0.80 0.52 0.00 1.26 2.90 2.48 0.00 2.06 5.82 1.44 0.67 3. 0-

Gaeateut Day 0.18 0.25 0.00 0.92 1.40 1.52 0.00 1.47 1.77 0.62 0.26 2. 6'Date 2 7 0 12 21 7 0 1 24 28 20 27

/

&
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tid!LE 7-2 I)AILY TEMPElmTUl(ES AllD l>ltECIPITATIOrl, lit:llDi'OrlVII.I.E, TEXAS, 1978

January 1'elsrua ry MarchDAY _ flax Tetup flin Tenip l'reci p M.sv. Temp Min Tennp l'recip Hax Tennp Hin Temp l'e s cip
I 73 Sil 4 .8 :115 0.07 94 Sil2 bl .11 0. lit 4*) 40 0.03 73 S63 3 11 31 0.05 46 3 11 0.02 11 4 494 52 37 % 30 57 315 6'8 47 10 15 57 316 77 47 63 34 75 407 03 49

6 11 36 0.26 07 5611 02 44 59 35 0.02 82 409 71 30 43 35 69 3610 59 32 55 31 77 4111 64 39 0.05 56 33 09 5212 64 30 0.02 73 44 09 5011 69 40 61 41 00 5514 62 31 75 40 06 5015 67 36 61 40 0.00 89 5216 77 42 59 40 0.02 05 4917 02 33 57 41 0.02 73 43la 53 34 0.05 68 31 77 4219 45 35 0.00 54 33 80 4020 50 25 57 34 83 5421 40 26 69 33 06 5822 40 31 0.02 39 31 90 6223 46 36 T 68 35 84 68
.

21 47 40 73 39 87 6825 54 44 0.10 70 52 83 5226 63 35 US 56 75 5227 64 36 78 56 82 44N 28 77 3 11 77 60 85 47- 29 47 40 0.04
86 554::- 30 44 40 0.12 00 5431 S1 40 0.09

N US 52
N
O

.



TAllLl; 7-2 (cont'd)

April May JuneDAY llax Temp Min Temp 1secip Hax Temp Hin Tenup Precip Hax Temp Hin Temp Precip

1 06 SS 96 71 96 732 90 64 102 72 92 753 90 65 91 57 0.02 99 73 0.544 91 6fl U2 57 90 715 92 68 94 62 91 716 90 67 90 70 94 737 92 68 98 73 98 66 1.526 89 71 95 70 85 66 0.359 83 71 95 72 93 7110 88 68 0.05 94 72 92 6911 80 SS US 73 93 7212 65 50 0.92 93 71 95 7513 69 51 0.27 101 73 97 7114 02 53 83 61 95 7015 U7 60 94 64 94 6916 90 66 90 71 97 6917 91 69 102 75 97 71la 96 69 102 75 97 7119 99 64 99 77 96 7020 89 64 95 74 95 6921 75 54 94 71 1.40 97 7022 (15 63 0.02 86 60 0.68 97 70 ~'23 11 9 69 90 71 98 7124 98 60 93 73 100 7325 96 64 95 74 101 7526 09 57 95 75 101 7627 11 4 56 95 73 100 7728 Hu 61 96 72 100 7729 89 60 95 71 99 72- 30 US 71 95 71 96 71 0.07N 31 95 70
-

N

N
N
-



TI. DIE 7-2 (Cont'd)

July August September
DAY Hax Temp Hin Temp Precip Hax Temp Min Temp Precip Hax Temp Ilin Temp Precip

1 100 73 86 73 1.47 87 72 0.13
2 101 75 92 74 0.23 95 68
3 101 75 95 74 96 71
4 101 75 97 70 97 72
5 102 75 97 73 98 70
6 101 75 97 71 92 72
7 101 76 96 73 83 70 0.500 101 75 95 71 0.07 87 71 0.509 102 71 93 7J 90 73 0.2910 101 72 97 72 90 74 0.32

11 .101 74 97 73 09 73 0.3012 102 74 100 75 01 71 0.06Il 102 ;* 99 76 94 76
14 102 73 10) 77 93 78
15 101 72 100 74 94 76
16 102 73 101 74 94 74
17 104 76 101 73 94 75
10 104 72 102 75 * 94 73
19 102 75 103 74 94 7420 102 73 101 72 94 74
21 90 71 100 67 0.09 95 72
22 102 72 95 70 94 71
23 101 73 97 69 06 70 0.94

'

24 95 72 90 71 70 70 1.7725 97 71 97 72 86 67 0.5526 97 72 97 72 86 65
27 100 74 99 72 06 65
20 90 76 100 72 75 64 0.3029 100 76 103 73 75 64
30 101 75 92 71 0.24 85 63
31 93 71 92 72s

N
-

N

N
w
N



TAtill 7-2 (Corit 'd)

October flovenbe r DecemberDAY Max Temp Min Temp Precip Max Tennp Min Temp Precip Max Temp Miss Temp Precip
1 67 64 D2 61 83 462 88 66 84 62 81 493 09 67
4 90 69

~
B4 59 09 67
85 62 87 445 87 68 84 66 70 416 90 60 83 57 78 501 79 59 0.14 In l 50 81 518 74 61 68 41 60 409 75 62 73 40 42 2710 04 Su 79 45 49 1811 03 60 B7 Su 52 2712 89 69 (1(I 70 55 46 0.2813 89 60 85 66 60 4714 90 60 65 16 54 4615 77 40 t!7 71 54 4516 U1 52 41 3 54 0.05 70 4G17 US 52 S6 52 77 47to u4 52 67 53 57 4919 03 4 ti 66 59 0.20 65 5020 03 49 69 S2 0.07 U1 6421 87 50 SG S2 0.04 91 S422 US 52 62 55 60 34 -23 UU 60 70 56 72 3624 03 63 78 64 00 5025 02 51 73 69 0.05 78 3226 07 62 80 70 74 3627 79 59 0.50 81 58 59 40 2.6020 73 57 0.62 65 45 0.26 57 46 0.0229 70 57 0.10 53 45 67 5330 00 54 76 45 60 56 0.0231 83 57

76 58 0.05a
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ITI:1 9, TCH Request Information on the Reverse Osmosis Unit
URI Response; At this time Orani.:m Resources Inc. would like to clarify

the use of the reverse osmosis unit. First, there exists

sufficient available disposal capacity to handle URI

requirements without use of an R.O. unit (URI application,

January 30, 1979, pp. 23-34). Second, if ar. R.O. unit is.

to be ured it will be tested to de termine its true efficiency.

At that time the field tested data will be provided to the

Texas capartment of Health and the Texas Department of

Water Resourcas. URI will not use or dispose of R.O.

treated waters in any manner other than in production

without first receiving approval from the two aforementicned
agen:ics.

'
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ITC4 10, TDH Request: A Financial Statement of Uranium Resources Inc.
indicating assets available for surety for the
performance of reclamation, decontamination and
decommissioning the facilities.

URI Response:
The financial statement for Uranium Resources Inc. as of
December 31, 1978 is attached hereto.

.

'
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Texas Department of Health

Raymond T. Moore, M.D. 1100 West 49th Street u mens or the soardCommissioner Austin, Texas 78756
Ihlip W. Mallory, M.D. 458-7111 "* e"' D "*'" a. Ch'i'~ 2'
Deputy Commissiont* William J. Foran, Vice Chairman

Roderic M. Beil, Secretary
John.,ie M. Senson
E. lack Brown

May 7, 1979 H. Eugene Brown.

Ramiro Casso
Chartes Max Cole
Francis A. Conley
Ben M DurrMr. Arthur 31 shop
winiari 1. Edwarcs

Environmental Manager $*3,"d C, G''""'

Ur: lius Resources, Inc. y

Blanchard T. HeilinsSuite 735, Pro =enade Bank Tower Danald A. Horn
1600 Procenade Center " * ' ' ' * ' ' ' ' *
Richardson, Texas 75080 PNilp Lewis

Ray santos

Dear Mr. 31 shop:

Sorry for the delays in reviewing the infor=atica you sent us in March; however,
as you know, :hings have been in a rather confused state. As we have al=ost
ecmpleted our first environmental assessment I feel I have matters a 11:tle more
under control and so, if you will bear with us, we may continue the licensing
review process.

With the above in sind, we shall need the following additional information:

1. A descripcion of flora and fauna located in the area citat will be affected
by the =ining activities.

2. I.and usage pa:: erns in the area of concern and adjacent areas.

3. A copy of :he construction permit issued by the Air Control Board.

4. The r:atus of your pe=1: application with :he Texas Departmen: of Water
Resources.

5. One copy of all infor=ation submit:ed for :he Texas Department of Water
Resources.

6. Do you have any =eni:or wells located beneath the aquielude below the ore
zone? (If so, please indicate how many and which ones they are.)

7. Meteorlogical da:a fro: the area for the last year.

3. Cross see: ion of the s::acigraphy of the geological for=ations of :he
persi: area.
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Mr. Arthur 31 shop
May 7, 1979
Page Two

9. Infor=atica on the reverse os=osis unit. (This should include the amount
diverted to it, the amount that is returned for use and the amount to be
disposed of by icj ection or other means).

10. A financial statement of Uranium Resources, Inc., indicating assets available
for surety for the perfor=ance of reclamation, decontamination and decommissioning
the facilities.

Upon rectipt of the above requested infor=ation, we will continue to review your
application and issue your license as soon as possible.

Sincerely,

{' b'M
'41111am E. Helle =s
Supervisor of Ind rial Licensing
Radiatica Control Branch
Divisica of Occupational Health

and Radiation Control

.

& n
.. . v 4 0. '. : ~. a. -

*
e



c m -.t= Uranium Resources . ( qty !" 7
Nb ',. H ; !['.0 !

::r . Corp 2s Chris ti, TX

2. r t . . Art Bishop y ,7

abh !
.

.c- 903035 8

.
- -

i

:
!:.. :wE: r:: .;: 2/20/79 i C 'A *.' E ' ~ D % 'tBE'

, sE :: Soil Analysis -.-. ;

!
, .

! Sa=ple Date
| Identification Collected Analysis pCi/t (dry)
i

I S5-0.0 2/11/79 Radium-226 1. 7+0. 2
-

: Lead-210 0.6 0.1
;

Polonium-210 0.5D.1
Ga=ma Spec: Lead-214 0.3%.1

Bismuth-214 0. 3_+0.1

URI-S7-0.0 2/11/79 Lead-210 0.2+0.1
-

! Longoria Polonium-110 0.2+0.1
Ga==a Spec: Lead-214 0. 5_4 .1

31smuth-214 0.3+0.1
t

-

I

URI-S'.05 2/11/79 Lead-210 0.3+0.1
'

! Longoria Polonium-210 0. 2]+0.1 |Gamma Spec: Lead-214 < 0.1.

Bismuch-214 < 0.1.

i

.

!
I'

,

t

!

;-.,.e g .,yp.$ G , y). ;;i
!.

w ; ,
5 J 1

'SX,? , 9 4 9 If !i
*

e.' * |I ' * I dQg W
|'

, u ..

*
| p

_ h \ n ',

@j u.= .s c: 3, 1- \%T er -

Q Bud Sc=mers , 2nviron= ental Sciences .'d.anagere

* *' 3/7/79 PAGE 1 OF 1 ,PAGE
, - , , - a -,- = - ... -- o g = c.ig -.cn, in e,

0.0 Toa 5051 1925 Resma . Anta Fe. New Mexico 37502 ] } .h
Tel+0.' :9s 505/982-9241
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URANIUM RESOURCES INC.

ARTHUA L. DISWCP
tw wwnemsvesse

Ma: ch 1,1973

Mr. William T. Hellums
Supervisor of Industrial Licensing
Radiation Control Branch
Division of Occupational Health

and Radiation Control
Texas Department of Health
'100 W. 49th Street
.ustin, Texas 78756

Re: Application For Radioactive Material License
Longoria g Situ Leach Project
Uranium Resources Inc. (URI)

Dear Mr. Helluns:

Pursuant to your letter of February 15, 1979, URI is enclosing
the infe.=ation requested. If you desire additional information
please contact me at your earliest convenie.nce.

Sincerely,

URANIUM RESCURCES INC.

# .O -

& lAlA. -||&_L..f.
Arthur L. Bishop
Enrironmental Manager

ALS/jp
Encl.
cc: Robert Wilson

$ wee TSS, Peenace eact W '500 Pyr'sca Ceatw R c s esosi. Tevas ,'!Cao -(214):24 52Ma
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T.D.H. REQUEST:

1. A brief description of the leach loop. Where and

what chemicals a.re added and stripped from the cycle

and reasoning for such.

URI RESPONSE:

In situ leaching of uranium from well field to marketable

product can be divided into three distinct chemical processes:

leaching / ion exchange, elution, and precipitation. Each

process step is discussed below:

LEACHING / ION EXCHANGE

Since the leach circuit or "lcop" is e continuous

cycle there is no ideal starting point. It is easiest
.

to start with the Barren Lixiviant Tank (See Fig. 6,

URI Radioactive Material License Application). At this

point, NaOH is added for pH control purposes. Barren

lixiviant is pumped across one, or both sand filters in

order to remove insolubles.

After the lixiviant is filtered, but prior to

injection, the lixiviant is fortified with CO t # 1*V*1
2

which will allcw full complexing of solubili:ed uranium.

The lixiviant now passes into the well field via a manifold

fiatributor. At the well bore formation interface, an

oxidant is introduced to the lixiviant stream. Thereafter,

the lixiviant i. asses into the mineralized production interval.
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When oxidan'; contacts uranium ore, the following
reaction takes place:

2 UO2+O2 =.2
UO3 II

2 UO3 + "#2 3+ aHCO = Na UO0
3 (CO ) 3 + N O (23 4 3 2

An additional reaction also takes place in the formation:

15 0 + 30 H O + 4 FeS2 = 4 Fe (OH) 3 + 8H SO4 + 16 H O (32 2 2 2

It is this reaction which mandates the use cf NaOH for pH
adjustment. Uranyl tri-carbonate anion

(UO2 (CO ) 3) is
3

soluble in water and is subsequently extracted from the

formation via pumping.

At the surface, pregnant lixiviant passes into the ion

exchange columns. Inside each column are ion exchange beads

(represented by "R", belcw) which strip the uranyl tri-

carbonate anion frcm the pregnant lixiviant through the

following reaction:

4 RCl + Na CO (CO ) 3 " 4 2
0 (CO ) 3 + 4 Nacl (44 2 3 3

Once the solution passes through all three of the icn

exchange columns, it enters the barren lixiviant tank, thus

ccmpleting the leach circuit.

ELUTION

When all exchange sites within a given column are

loaded with uranyl tri-carbcnate aniens, the ion exchange

column in taken cut of service. The resin contained theroin

1214 28i
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is transferred to one of two elution columns. Barren resin

from the remaining elution column is transferred inno the

previously vacated ion exchange column.

In the elution column, uranium is stripped from the
resin through the reverse of formula (4. S"9f..m chloride

brine solutions frca the recycle and barren eluant tanks
are passed over the pregnant resin. By mass action,

uranyl tri-carbonate anions are driven off the resin and

chloride anions are loaded i.- their place. The uranium

rich eluted solution is pumped over to the pregnant eluant
tank and held for subsequent processing.

PRECIPITATICN
.

Pregnant eluant is " batched" into the precipitation
circuit. In the first precipitation tank, hydrochloric

,

acid is added until the pH has been icwered to 2. Carbon

dioxide gas is driven off through this reaction. Peroxide

is added in the second tank to aid in the digestion.

Subsequently, NaOH is added in the fourth precipitation
tank until the pH rises to 7.4. At this point, uranium

oxide beccmes insoluble and precipitates out as a slurry.
Subsequent processing is confined to filtration and

washing for removal of impurities.

3 214 2R2
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T.D.H. REQUEST:

2. Maximum amount (in pounds) of slurry you anticipate

on having on hand at any one time.

URI RESPONSE:

Subsequent to its application for a Radioactive Material

License, URI has reconsidered the amount of yellowcake

slurry it wishes to keep on hand. The amended quantity

desired is 100 curies or approximately 340,000 pounds of
UO3 g.

.
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T.D.H. REQUEST:

3. Reference page 26, what will the radioactive concentration

be of the spray used for irrigation for surface restoration?

URI RESPONSE:

Spray irrigation of treated waters is one of two fluid disposal
methods being considered by URI. Prior to action to implement

any irrigation activity, URI will present supporting technical
data to the Texas Department of Health. No action will be taken

unless URI has received permission to do so from the Texas

Department of Health.

At present, targeted Ra226 concentration for irrigation waters-

will neither exceed 30 pCi/l in any one day nor 3 pCi/l for a
30 day average. (40 CFR Part '00.52 (a) (1) )

)}h4
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T.D.H. REQUEST:

4. What is the anticipated radioactive concentration of

the water going into the deep disposal well? Is it more

or less concentrated than water from the ore body prior
to solution mining?

URI RESPONSE:

The anticipated radioactive concentration of waters delivered

to the deep disposal well will be the same, or less than those

encountered in the Longoria production zone (see URI Response
to TDH Request #8).

)}kk



.

T.D.H. REQUEST:

5. What is the total amount of activity anticipated to be

injected in the deep disposal well?

URI RESPONSE:

The amount of activity injected into the disposal well is

dependent upon three factors:

1. life of project;

2. restoration procedure; and

3. degree of radiometric cencentration variability in

production zone groundwater.

Only an anticipated minimum and maximum can be given. Calculated

minimum and maximum values and assumptions used in calculating

those values are given below:

CASE 1. Minimum Anticipated Activity - 1.53 X 10" Ci Assumptions:

a.) Fluids injected are derived only from normal

plant operations, i.e. bleed, wash water, decant, etc.

b.) Average disposal rate ecuals 8 gpm.

c.) Longoria prcductive life is 3.75 years.

d.) Restoration will be acccmplished via alternative

procedures requiring no deep well disposal.

~1CASE 2. Maximum Anticipated Activity - 4.66 X 10 Ci Assumptions:

a.) Same as a.), b.), and c.) above.

'..) Restoration will be accomplished via prcduction

zone fluid extraction. All produced fluids will

be disposed by deep well injection.
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T.D.H. REQUEST:

6. What is the amount of Radon-222 anticipated to be

released frcm the varicus plant operations per day, per

week, per month, year and for the anticipated lifetime
of the plant?

URI RESPONSE:

Based on previous analyses of in situ uranium leach operations,
(NUREG-0481 and NUREG-0439), anticipated Radca. 222 emission

from the Longoria operation is as follows:

WELL FIELD PLANT

(including surge tanks) (including waste pond)
Daily 0.21 Ci 0.004 Ci

Weekly 1.46 Ci 0.027 Ci

Monthly (30 days) 6.26 Ci 0.115 Ci

Yearly 75 Ci 1.400 Ci

Life (3.75 years) 285 Ci 5.250 Ci
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T.D.H. REQUEST:

7. How will the waste water be delivered to Arnco? (If by

pipeline, whose land does it go over (under) and how
will leakage / breaks be dealt with.)

URI RESI ' cE :

Waste water will be transported to Arnce in the yellowcake
slurry trailer. If an accident should cccur resulting in
a spill, the URI Spill Contingency Plan would be put into
effect.

1214 288
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T.D.H. P2 QUEST:

S. Baseline radiometric data for the ore zone and limits
it will te restored to.

URI RESPONSE:

Baseline chemical and radiometric data are enclosed. For well

location, refer to Fig. 7 of the URI Radicactive Material License
Application.

i'he ore zone will be restored to baseline condition, i . e . a me::an

of 50 pCi/l with a 3 sigma deviation of 227 pCi/1.
.
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T.C.H. REQUEST:

9. Baseline radiometric data for the surface of the site
and limits it will be restored to.

.

URI RESPONSE:

Soil samples were collected at eight locations in and around

the plant area (See enclosed location map). Each location was

sampled at the surface and at a depth of six inches. The

analytical results are as follows:

SMIPLI LOCATION DI?TH U.GUIUM ?.a226 GRCSS ALPHA GRCSS BE"'A
NUMBER ::tc/kc FCi/q (dry wet. ) pCi/g cCi/g

S1 Surface 0.55 1.2 _+ 0.4 4 _+ 6 13 _+ 6
S1 6" 0.14 1.0 _+ 0.3 2 _+ 5 9 _+ 6
S2 Surface 0.25 1.1 + 0.5 5 _+ 6 9 _+ 6-

S2 6" 0.17 (0.3 215 9+6
S3 Surface 0.15 1.1 + 0.2 3'5 8+6
S3 6" C,13 (0. 3 1+? 9+6
S4 Surface 0.16 1.1 + 0.2 4+6 10 _+ 6- -

S4 6" 0.03 (0. 3 014 12 1 6
SS Surface 0.14 1.7 _+ 0.2 0 _+ 4 10 _+ 6
S3 6" 0.12 [0.3 2;5 18 + 6
56 Surface C.12 (0. 3 4+6 13 + 6
S6 6" 0.12 0.9 + 0.3 3 _+ 5 13 _+ 6-

S7 Surface 0.10 2.0 _+ 0.2 2 _+ 5 13 _+ 6
57 6" 0.12 (0.3 1+5 10 + 6
SS Surface 0.12 0.4 _+ 0.2 2 _+ 5 15 _+ 6
S3 6" 0.14 (0. 3 1+5 8+6

The plant site surface will be restored to levels consistent with
these reported as baseline.

)))h 9'
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T.D.H. REQUEST:

10. Ecw many wells and at what depths, will be used to

monitor for vertical excursions from the production zones?
.

URI RESPONSE:

Wells MS-1, MS-2 and MS-3 will serve as shallow monitors.

These wells are completed from 573' to 598'; 576' to 596'; and
576' to 596' respectively. The production zone interval extends

from 624' to 690' below ground level. For location of the shallow
monitor wells refer to Fig. 7 of the CRI Raticactive Mater?.al
License Application.
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T.D.H. REQUEST:

11. A sketch of the slurry tank trailer and its loaded volume.

URI RESPONSE:

The United States Department of Transportation specificati.c:Is
for a MC 312 bulk liquid container-crailer are enclosed w'..h a
design sketch of the URI slurry trailer. The loaded volume

will be 2520 gallons separated c..lally into two compartments
. of 2100 gallon capacities a;. .e.
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523
{ 173.337-15

sad (10) of this subchapter. Pumps and compressors. See |L33 (g) (S)
Cafe. The certifteste must N si

.I,

f2bricating 5rm. The certi5este er. by a responsible odicist of the f
certification tbst all valves, piping, and protective devices comply 4tste whether or not itincludeswith the requirecants of the spectnestion. |!?

the instsl:er of any such valve, piping, or device sha:t supplyIf it does no t so certtfy,
,

i{ 173.337-16 Te sting. (a) Inspection and trits. the owner shsti obtain s certiSeste ssserting co'r.plete complian,

8and
of msterials o( con =truction of the tank and i s sppurtensnees andInspactionwith these sp*ciftestions for such devices. ce

certiGestes, mil include suf*cient sketenes, drawings, and othe-y| ;ori'-inal test and in.pection of :ne Gnished toe a ant' it.s appurten. The certiSeste, or

information to icdieste the !oestion, mske, model, and nre of eschsneem must he ss required by the ASME Code sad sa further re,
quired by this specifiestion euept that for tanks constructed invshe and t.,.e arrangement of au piping scociated with the tank

p

or not the cargo tank ns. cost-aeht heat trested fo snhydrous(1) The certiEcate must centsin s statement indiesting whether,
j

s::ordance with Psrt tJIt? of the ASME Code the ori
pres.ure mu..t be st hast twice the tank design presars.ginst test '

ammonia a.s specided m j 173 .,37-1(f).

(b) The owner shall retsin the copy of the data report and
y;(b) Weld testi.sg and Inspec:fon.

certiSestes sad related capers in his Sles throughout his ownership
of the tank and for at Iesat one yest thereafter; snd m the event(1) Each
of change in ow:ership, retention by the prior owner of nonf2 ding.sak constructed in sccordsece with Partof the ASMT, Code must be subiected, after postweld hest trest-UHT photogrJphicsE

f reproduced cop es wiIl be deemed to satisf {isspection t a be made on 2:c:ent sad h| d.eststic tests, to a wet duorexent ms5netic particlerequiremet,t. f this
theraef, shall obtain a copf of the dats report and certifteste andc.sen rnotar carner using the tank,if not the owner

g
both inside and out. 1 w e!ds in or on the tank snell and heads a

retain LNem n his 6!es dunng the time he uses the tank and for atAppandit VI of the ASME Code, parsgraph UA-7'l through UA-72The method of inspection must conforrn to
4

lesst or* ) ear the-esiter.

_ b, f . Aexcept that permanent magnets shsil cot be used.
I

I g'
(3) on tanks of our 3;co -eton, water capacityth.

desenhed in subparsgnpn (1) of this pses sph unless fa!!vj 178.340 General design and construc-
' ;

ther th

=sznetic particle method conformins 2 hesca both ined, and cutside by either the wet f!uorescentrsd orat,hed, a test must ce i. ade of all welds ;:n or on the sheit, () t;3 nt)lon reqt1L*Wnt$ spplicsbie to speciscations MC 306 ii+I.

. ,,IC 307 ,] 173.343), and MC 313 (} 173.34) estgo
'

t3g3,
Cooe,1%uid dye penetant m,the 1, g to Appendix VIof the ASME

'

or ultrasonic testing in accord- !

must not be used to pe-form the magnetic particle inspect:#t.snes mth Appendes U of the .dMz:. Code. Permsnent mag ets} 173.34 >-1
'

1;f i !
,

S;eedcac sa requiremeses fot, *JC,2^.S. MC 307 R
"

sad Y'''' '' esta tank. e[s
and . "' ~*e (a) Speci'estion ' ' ' MC '07

nstructed on or after f'aae-6-- ' 57fer the buPc transportst.on sf hazardous commoh.es musGIces,(c) A'.1 defects found shall be repsirad, the tanka shall thenthe requiremssts cont.Ainad in this saction in additon to the re-usi or postwe!d heat trested, if such hast treatment was pre- |squirementi of esch 2noHesbie s oecideation s.s eontained in i 173 3 nt -~usly performed, and the rep. ired stess shallsgsin be tested.
.

(MC M, i 173.3d lMC ::0D and j E3 M3 'MC 313t .

. ~
(b) A!! of these spee!5estion requirernenti are minimum re-quirements.

} 173.337-17 Markin g.
2) Mersi identidearios plate. Each

| t 3.340-3 G en eral repremests.tank Shsil have a non-corns (iv* metsi piste ;ermanently a. bed
by bes:ing or welding scound its perimeter, on the right side nest (e) Every earp tank and

vessel shs!! be designed and :enstructed in ue:ordance with thede inn, in a p'2ee readily accessible for inspe: tion sad main.best knnwn and avstisMe prsctices in addition to the other sppli-tat ed imb:e. On multitsak vehic!es plates snalt be attached to esble cargo tuk specincation requirements.
ch tak at the innt in a place resdily accesaible for inspection. .M ,* ose requirements reisti::

.6:ks to the jacket in the toestion specined.v.h insu!sted tank shall have sa sfistional piste, ss desenbed,esole to"ad, meer n,hteies eng@g to parts 2nd accessories app?t-
-&t to attack by the tank contents.t.,,i! not the means of actschme t to the tsak or bes:t rnay beNetther *he pistatained in I srt m oc the Motor in intarsute commares ss con-.

If the piste is actschea P" " 'UJ 'E'CiSCiti33- art:er Ssiety liegulations are an13W I

he tank is postwetd hest treated. The pisteyball heirectN to the tans, by watdsag it ansi! be welded therato beforePart 170 to se:(c) ?ihere .ppliesble the additional requirement 2 preacribad in!ainly mrtried
,y 5.s.7:ng. embesdeg, or other means of sorming < trers into theint gtsi part of these specihsLons.5 comrnodities are considered an

3mmods:e seec:

e:sl d the piste, with the foCowing information in e ition to thst
.

%/: quired by the ASME Code, in characters at :ent M inch high:(d) Multi-pr;ose carp tan.k. (.h.. WQ
e

y.,

Vehic!e Manufacturer (1) A sinre :srp tsak =sy be divd.
'. .

. ed i
Vehicia Msitufacturer's Serial Number di!!erent ipecidet:on con 4truet.bn. Caen sc:nto compartments of r'
D. O. T. Specidestion Number,MC-331 con:orm to epeci5cstion requirements concerned.h compartment shsil t
= esael Msterial spect::stion .Nur-bar

M) A sing:e earp tank sy be physicM y alter-1 to com
*

%ter CaoseitOr:pnal .est .y is Pou:d4 (see ..ote :)
gter.d to accom=edste a e: ::=odi:y notwith snother csrp tsak .pec:$est;on in these regulaions; plyate . eCJ | Qor
specisstion tank. requinn; a DOTNon i

!*, I t *3 * 14 Ts) ressrd.ha es:ee especur. '
"

$ -

}175.343 Matertsl. $(M :.lch unk motor vehicle must s, o be msixed as requir-dtheil, hesds, bu"sheads a.:d b26'es for carp tanks whic*t a(a) All sheet and piste material forf
,

- } LT*.523. u

rqural 4 he constructmi . re not
in accordsnee witn the AmericanSociety of Mechsnical Engtneers' Coder sad Prassure Vessei Code|

*

shsil reeet the foUowing ratnimum applicable requirements: j
} 73J37-IS Cer-idention.

(t) For esch tsak the tank vehicle (1) ALUM 7NUM ALLOYS (AL). )

u ..'acturer stun supply and the owser shsa vbtain the sak rnan f*ertal suitabje for ft.siog we! ding sad in compiOnly aluminurn 2:!oy ma-i
ict;rafs dats report required by the ISM E Code and s certin. My Aa_d spectncatens sh,sk=,used.jaccegitji o,cejf thef

.

te it st;ng that the compieted tank v'nicle is in com, plete corn::li-' ii " A::!TM 11-39 A!!oy 2036 b.dTM M9 A1:oy 5052 MSTM 3 *C3 Ai:oy 5:347
M q,, ac

:e ia au reepects with specidestion .'(C 331.nexding the ASME (;s o ASTM B
, , ',,_

.s5TM 3309^!!oy5454r + #-209 Ai!oy 5 tit ASTM B-239 A!:oy 5532 - 21 6Ch ^#'''
pt.h g.3 .t P i kq'

$. D .- '/h
--

*

. r
e

\

For espiar'J! ton of accreytatrons artd reference ""3r's see Jat page of f .
-

. . Ns Isrtff.
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5H i 171.340
/All hem!s, bulkhesds, bades, and ring s. .ters msv me o *ea: *r suq cur ( ct(snnesled) or stronger tempers. All shells sh2Il oe r:sde or m2 I. % 3* Racius. .

terists with properties equivalent to H 't? or H 34 te-neers except g { ** *'wu w '

i

that lot.er ultimate strength tempers may oe itseu u u.e en;simum
shell thicknes.es in Table II in 1) 173,341-2, 173.04? ? r 171343-?. I ,8 m

c, -,

are increased in inverse proportion to the lesser ultimate stre:gth, b d ( $
(2) STEEL. I ! {

-
g 3 t g - APM. s -.
y j _

a
_Mts steel Hish stresg*.h A:sstrissd#

* * * "

g '- '
\(MS) tee e9er sea :;ns

steet (HSLA) stee6 (Ss)
JC3T sr VictfNerH of PAAsLLEL s(CflCMYMt . _ .... 2%DN pee 4s.oCO pai Os.oCO 3,; msu metuexUNraste streng:h. . 4a. coo pae 60.oo0 pe. 7o.C6) p s

C.sesstsee. 2*nett .. :0?e tsfe to"*.mo:ee. . . ..
1 173.34M Supports and aschorisg. (a) Carge tanks with

frsr:ts cot s.sde integist with the tank 23 by weiding, shsll be
i 178.340-4 Structuralistegrity. (e) Maximum stress vshes. p ovided vin restraining devices to eliminste any relsttve tration

e: ween the tank and frame which may result from the stoppb' gThe maximum calculsted stress value must not excewd 20 ereest sarti:; or turning of the vehicle. Such restraining devices sof the minimurn ultimate stre qth of the materi:d as sudtori:ed
i.n i 173.340-3, except when ASME Code pressure vessel desigs be readily sc:euib|e for inspection and maintenance, except that-

requirements spply. i:su!ades and jacketing are permitted to cover the restraining,
devices.r.

(b) Loadings. Cargo tanks shall be provided with additonal (b) A:y cargo tank designed and constructed so that it con-struciarsi elem-nts as necessary to prevent result:=g stresses in stitutes in ahoie or is part the stn:ctural memb:r used in lieu of sexcess of those permitted in psrsgraph (a) of thi.s nbseet'os. .

Consider 2 tion shall be given to forces imposed by eecn of the frsme, shsit be supoorted in such s manner that the resulting stress
following loads individuady, and where applicable s vector sum- leve!s is the targo i.snk do r:ot exmd those speci6ed in i 173.34M
mstion of any combinauon thereof: (s). The design esteulstions of the support elements shall include

loadings imposed by stopping, starting sad turning in addition to
(1) Dynsmic loading under all product losd con 5gurati.sns. th *e imand ss icdicated in i 173.040-4 (b) using 00Pe of the?.(, l
( ) Internal pressure. - --um utt;=ste strength of the support material.

(3) Superimposed losds such as operating equipment, icsu's. } 173.340-7 C ::umferential reinforcemect. (a) Tanks with*

tion, linings, hose tubes, cabinets and piping.
shell thickneues !ess than H of an inch shallin addit:on to the taak

(1) Reset %ns of sucoort:ne tus and nddlee or other supports, heads be cir:ur:ferentis;1y reinforeed with either bulkhesds, baf".es,or ri:g stt'e:e 3. It is permmable to use say combmstson of the(5) Elect of temperature gradients resulting fror t product sed aforer_ectioced reinforcements no a singte cargo tank.
.

smbient tempersture extremes. Thermst coedicients of dissimCar
materisis where used should be accommodated. (1) Locstios. Such reinforcement shall be locsted in such a

=.20:er that the estimum unreinforced portion of the shell be as
specided is Table II of the spplicable specifiestion and in no case'

i 178.340-3 Joints. (s) Method of joising. All joints be- Cot * tE2n FA inches. 3dditionalir such circumferential reinforce- i
tween tank shells, heads, bsfi!es (or bah.e attaching rings), acd !"' ?2t 5 24

3. lonptuc.}e !acated within one meh of points where discontinuity
.

'

bulkhesd.s shall be welded in secordsnee with the requtreme:Js :st, shell sheet slignment exceeds 10 degrees unless '

contained in this section. C*2'.m8' t'.s:or:ed with structurst members capabie of main-
ts:nang shell sheet stress !avels permitted in } 173.040-4 (s). .

(b) Strength of joints (Aluminum A!!oy (AL)). All w ^ .

! aluminum st!oy joints shs!! be msde in accordsces with reco. (b) 3a2rs. Bs!"es or bsi"e attach.ing ricgs if used as rein. r

s e!I. ;.se weMing must not be less than 50fef3 cem nt me nbe s shs3 he circumferentislly welded to the tais)fgood practice, and the e'*6anev of s Mint shs!! be act 'm 6 s a .

! percent of the or4 wrt:es et the smscent muerui. .tu=taura of the totst circum- ('

ai.oy s maa ce joineo oy sn mert ess are wemne brocess usic; (ere=ce of the vessel and the maximum unweided space on this !'

ains:m-ms:mium tee ci mer me:sts wnics s: cc::sistent N0t 812;l:st eue-J 40 times the shell thickness.
F

'

men tse inst- isi suppaters recommenustions.
(:) Double bu:kheads. Tanks designed to trsnsport diferent fi (c) Strength of Joints (Mild Steel (MS), High Strength Low co==odi;ies shich if co,mbined during transit will cause,s dangar- at} A: toy (HSLA), Austecitic St. tin!*ss Steet (SS)). Joints sasa b , ocs ecedam or volution of hest or gss shql be provided with t! C welded in secorcance witn reeugnueu 69ua practice s=d the e5 Com7srtmenu sepsrsted by sn sir space. This, sir space shall be ti cieacy of any joint shsil be not 'ess than S5 oereent of the mechazi, y"e: ed 2c( be equipped with drsicage faedities which shsil be.

1, cal properties of the 2dpcent metai 12 ae cana. Pt 0?'f2W 25 2318m*8-
} (1) Combinations of mild steel (MS), high strength !ow slloy (d) RI:g s-ifeners. Ring stideners when used to comply ;

.

3

; (H3LA) and/or sustenitic stainleas steet (SS), may be used 3 the
with this sectios sh2il be continuous around the circumference ofg con,truction of a single tank, provided that each materist, where
the unk sne:1 sad shsit have 2 sect:on modulus soont 2e ceutts! !

.

used. snsil comply mth the minimum requirements spectned is sxis cf de d:g rection parsi!el to the sheil st lessr, equal to that
-

=
. 4, 1173.7,43 (s) for the materisi used in the construct:en of that determised by the foilowieg formula:
t

-

section of the tsnic. Whenever stainless steel sheets are used i.s v
cornoinstion with sheets of other types of steel, joints esde by p (Mis) = 0.00027 WL (MS, HSLA Je 53) Steel ,-

. ,
' ,

y we;dini A" 'a f.-a.! W the use of itsin!m steel *Iaatrodas or
f N.ler rocs sad tse stainiesa steet eiectroues or zuer roca caed :a the 1 f

'

; welding shall be suitable for use with the gr2de of stsis!ess steel , g ggc
I concer:ed. sceording to the recommendations of the maculacturer g

of the ststnless steet electrodes or fillee rods. where:
f 7,

I
'

(d) Comptisace test. Complisnee with the requirements eco- k
| tsined in psrsgraph (b) or (c) of this subsection for the welded m = section me dulus (inches)';b g
1 joints indicated in paragraph (s) of this subsection shall be de- W = tsak width or diameter (Inches); *

te *- ' % aramem f*om mste-isis race- eatstie af the=e to L = ring s;2cing (inches); i.e., the maximum distance ['
be useu m tant.s suoteet to tais spmcession sce my tne sacce
technique of fabrication,2 test me tmens cocemine to * cure is from the midpoint of the unsupported sheil on one .',

t .
side af the ring stidener to the mideoint of the un. .".shown be,ometnd testing ine, a rauur, m oswon. cr.e astr a'

| ten specim may represen6 su me (4aas ;o ae ns'!e of the same su::nrted shell os the opposite side of the dag -

s* 6ner. *
. g combinsttor of matertsts by the rame techniqueof fabriestion, sed .

i! 't in the same shop. within *iv months after the te,cs on such samMea (1) If s ring stidener is we!ded to the tank shell (wi2 4 ;have been corr'pieted. sne outs weiued specimens tested shad be cireur:fere:tial werd not less than 1,0''. of the total eircumferuce of I

i

*

considerad qualifying other types or combinst:ons of types of 2e vessel and the masimum unw .ided space on this ;oiat cot 5weld usang the same 61!er mater:a4 sad weid6ng process as long as exceeuieg O timas the snell thickness) a portion of the snett tr.sy dcarent metsis are of the ume types of mater al. be cortsice-*1 sa part of the ring sect:oo for purposes of computt g {
,

.:
t*

For esplanation of scoreveanons and reference marks, ses ast page or ena tari.K y
i

,

.
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% the ring section moduks. The muirnum portion of the shell to be (2) Exceot for pressure act .ated vents no overturn psotection

W"3
used in these cateulations is as follows: is re areu aor iai':5pestIWuoTiles 5TlitGnis less than- five

Y]7
*

inches in diameter (whMh do not contain product while in transit)w.u. s. .. that project a distance less than the inside diameter of the Sttin .- c:romr.eesaw sa:=u.i ss.n .nt;
This projected dist.scr.e may be messured either from the shell or*3~ 4 0$$ '.NE"E*. r N.7:Y.*uDs "*

_. 4 the top of an sdiscent rit:g stit7ener provided such stifener is
withm 20 inches of the cener of the nozzle or Sttmg.N' $ i'.4 tus'bs $+W
secumu!stien of l;iquid on the top of the tsuk,it shall be provided(3) If the ove tura pmtection is so constr.icted as to perr=it, - - . 2 :os er :-ore sony;#1
with drainsge fae:hties cirected to a safe point of discharge.

"', where: (d) Piping.
'iM t = shell thickn ss; (1) Product discharge piping shsl! be provided with protection94 W = dist.snee between psrsl:eleireurnferentist ring stii!ener in seh a msaner as to reasonably assure agsin t the accidentalQ-d to she!,1 s elds,

esespe of contena. Such protetrion may be provided by:$G (2) If conSgurstion of internal or etternal ring sti.Tener encloses (i) A shest section located outbosrd of each emergency vstve-E.M an air spsce, this air space shs!! be s ranped for venting and,be seat and within 4 inches of the vessel which will breakOM equipped with d.sisag2 facilities which sus!1 be kept operstive under strain and leave the emergency valve sest and itsM at a!1 times.
2C attachrnent, to the venel and the valve head intact and
en:- 1 173. 40-5 Accidest darnste protection. (s) Appurtenancest capab:e of retaining product. The shear scetion shs11 be
Q The ter a "soeurtenst'ee" meses sny cargo isn,s seceswry sttsch" machined in such a manner ss to sbruptly reduce the
a ment t5st nu r.o va product retention or other hquid cantsm- wall thickness of the sdjacent pipi::g (or valve) msterial p
.M'd

rnent ft.netion, snd provides no structural support to the tank. by at least 20% or: V
.t (1) The desien, cons:.ruction, and insts!!stion of any appurten- (ii) By suitsbie guards espable of successfully absorbing a Y

concentrated honzonts! force of at lesst SOOO coundsW.c ance to the shen or head of the cargo tank must be such as to mini- spplied from say horizontal direction, without usmageW mi:e the possibility of sppurtensnee damsge or failure adversely to the dighstge piping which will adversely affect theN' a:Tecting the product retention integrity of the tank. product retentaon mtegrity of the discharge valve.
,

'Mr (2) Structural members, such s.s the suspension subirsme, s r r- (2) Minimum road c!estsace. The minimum allowsbie road${ turn protection and externs rings, when prsctiraNe, shoulct be c!estance of any cargo tank component ce protection device t$utdized as sites for stischment of appurtenances and suy other Ir,cated bMween say two ad scent sxles on a vehicle or vehicle 1 ~s -
.m-

N accessories to a estgo tank. combination shall be sGE meYToTesch fToGTps7 sung sucht| (3) Except as pras-ribed in subpars; sph (5) of this parsgraph, as!es and :t nc sse Ws 1so 13 icenas.L

5-] the weldme d. .y near'esnee to a shell er head must he mvfe (3) Strength of piping,5ttings, hose and hose coup!O:gs. Hose,'.? by stuchr -nt a 4 mer.atm u i ns tmea-ss os a mountinit piping and :. stings for tanks to be untosN w rrratre shall bey.d pad :nust not ce .-ss Man tnst o: the shed er neaa w wnwn a a designed lor a burstin;t pressure et u . and not less- -- ri saacnca. 3 m - . __ u _ ~m ~~ v = thsn rour *"=, 'he w-" m 'a w bt n. in inv in t"~e it may be
'.^ %:- from sne fin;n' nmeEnt u .ppartensace. r sns mun IEe sUuncteu in semce c.y the scuon us any ventue mouaTal putup or

m

g. round-i eraees er enerwise b+ shs:ed in a ensnner to prec.uae other device (not includmg safety relief valves), the action ofh stress concentranons on Lae saca or t.rans.1he :noi W:g Ma anus which may be to subject certain portions of the tank piping r.ndj. "I
,

be attached by > Mums waM scound the osd. hose to prenures greater than the design pressure of the tank. Any
5.- k' (4) The 2 ppt.ct- 22xe must be stisened to the rnounting pad so coup!.ing us-d on hose to make connections shall be designed for aE' there will be no sdverse stTest upon the product. retention integrity worLng pressure no ! ass than We m escen _of the deri.;n pressure''

of the t.u.k if say feree i.s app;ied to the appurtensnee, m sny of the hose and a.Whe 30 ues.gnec ttst were will be no le.sksge.

i;# direction, except wrmal to the ts.k, or withm 45* of rormsL a-hen concerted.
' 1' ~ (5) Skirting structures, conduit r!ips, brske!ine c!ips, snu simi!ar (1) Provision for expsnsion and vibration. Suitable provisiecs-

*. lightweight attachmen , w hich are of a mets! thickness, construe- shsil be made in eve y esse to al!aw for sod orevent damsge due to
. . - tion, or material, s;;raciably lesa strong but riot more than 72 expsnsion, conteseten,Jarnng anel v: bra' an of a;l pipe. Slip

!.Q ' percent of the thi kress of the tank shell or head to w hich such a Mmts shatt r;ot be used tor this purpose.
device is attached, rusy be secured directly *o the tank shell or head (5) Hester coils. Hester coils, when insti|ed, shs11 be to con-

2. g if each device is so J6 ped and instM ed that damsge to it will not structed that the bres!.in&T of their external cc,nneeCons will ot".-

. .-l affect the product retent.on integrity of the tank. These lightweight cause teskr.ge of contents of tank.
Sf.g, attachments rnust be secured to the tsny shed by continuous w!d (6) Caugieg, loading. and sir-inlet devices. Cauging. Ioading7 or m such manna- sa to preclude normat.on of pockets, which may sM sir.inie* avices, including their valves, shall be provided with M

.g
q become sites ior :ne:p.ent corres.on. sdequate m-ans for their secure closure, sr.d mesas shall slio be Q' . .% (b) Rest burnpers. fver. ear:o inek shall t e orovided .vi*h piovided for the closing of pipe connections of valves.

T.:~7 a rear bumper to p-otact Ice :In= anu poing ta me eve :t m a rear
's,,- c;. m. . ..on anu :.:. e 2e tne msmus of sny :nr m trie ceinc. } 173.340 9 ? (2) Lading or urdesdin:Pumns mounted$1., me . eliic:e stri*ds : M (2:., 4 .e aume*r sha !i . vm . .c .st on tractor or tr . I used, s.as!. ce pro. .Je2 ota autou sta:,

,
""E maes m ' . ea.? y, .;q vr smns t.OreM. . . .r se trora exces-W me cWGrwerc

-e- -- ' -- 4.-

, '.,;z.$ 1:a a: ar - ~--- ~~~-- -- - -- - - - " 7:Inc o;tneLans ::ountea u n en t. nanue in transe Dimenn.onsuy, ;se bumper stasil con: rm to O, f. A%:
~

mf 5tru:turstly, the bumper shall be desigt.ed to g 173,:4o.10 c ,r.i5ecion. (2) CeMi? cation as requirad in '3L. m
-g- successfujly n.bsorb (no damageytich vall esuse !eskage et prod- p27 4.sphs (b) am tc; c :nis suishon snsa ancieste that such

,.

2 uct) the :rnpact of the vehicle wita rated psy!oad, with a deceters-
,3 tion of 0 "e" usmg a factor of rsfety of two based on t!.e ultimste cargo tank has been designed, constructed sad tested in accordsnee

um the spNh:sble spec:Gestion MC 3C6, MC 0.07, or .MC 310stren;;G wa ne bu. per rester;s!. ro,r purposes os these regulations (} 3;S 343, g;3.34 of };3.343), '_ %,.j.J. .

s^ such impset snall be considered unuorm!v dutrtbuted and sppaed
'r '7.3 horizonts;ly (pars;!el to the ground) fr's n 2:w direction at an (1) .fulti.;urp sa tanks. If a cargo tank . d. . . d . to com... :s aviue in

,D. ,
angle not excee.:ng 00* to the bngitudinal stis of tbs vehic!e. P2fli..nts sad each cornpartment is constructed in accordance.

e. witn t e requirement.s of a duTe.ent MC -peci5ention, there shC1. ftf (c) Ov.ertin.;rArctin A!! c!osures for EMing, maahole or be s rnetal pir.te required in paragraph (b) of this subsection,
** ~J inspection openmes snSI be protected from damage which util located on the ri;ht s:de, nest the front of each cornpartment,in s.

% *. result in leaksze of Isding in the event of overturnmg of the vehicle p!sce readily set.eenbie |or inspection. Details pe-tsinint to the?A by be" e enclos-1 within the Mdv of tee tank or dome actsrhed to rr. ult:perrvue condguration shs;l slo be :!estly indicated on the42 d' the tan, or av parci. e manufseturer's cert.deste required in paragraph (c) ci this sub-
3) When guards sre requir-1, they = hall he deigned and in. sectico.

." 5. itsiled to witastand a seMical 'M ' - -* " a est of the (i) If a carga *. .nk Is constructed in setordance whh the r
*f.|.h; y

-

loaded unk n-d a Srm -#mm^ M 'o quirements of one s;-ci5csiiun and may be physic!!y attered a, * *

#;i F.; cy e-51T _t h e w e n . a t a 7 w. A ncae wsi;n awacs may ue meet another carg9 *.snk spee:facation m this part; or physic.s'1ve-j co....o . m ... .,. .esuy. Ldirhsie streogth of the matenal ahsll s!:ered t.a se:ornmodste a commodity not requiring a spec:5*N.y be used as a calcu!stion base. If more thao one gustd is used e:en esuon tank, such s!terations shsil ba clearly im!kated on the
-J .a , shmil carry its ; operCocate share of the !:sd. If protecuon other ms:uiacturer's certiScata equirad in pr.rst sph (c) cf .thsW than guards are cosaderco the esme design los.i crite'is is applie- sutnecCon sad the *ank mounted muhi-purpose p|ste required
g'S+4 able, is parsges;3 (b) (0) of this subs *ction.
. . . -

% r-K V %

C; g Fcr ,aptaeation cf a:5revist.ons and :e'er p [ , e 'a $y.j o jes s'

Tg4 296 M JA' "
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b
(2) Spect". cation shortsges. If a cars. .n s ::.2nufseturci G) Stetal multi.purp ,,Iste. If a cargo tank is to be phyri- [which does not meet all of the applicso;e spec:htion require- cally sitered, metsi mu!u ptpose phtss shall be mnunted sd: scent ,

ments, thereby re'piring subsequest msnufacturing involving the to the c:ets! certiCention piste res.lity secessibie for inspection. T
instslistion of additional cornponents, parts, sppurtenances or The mounting of the plates shall be such that only the plate I

identif ing the appliesble specification is tes;ihte at all tirnes thesecessorier, it is permiJstb'e for the origicsl manufseturer to af5t .
f

the meest cert.5 cat'., i pista requir <1 in paragraph (b) of this cargo tank is in romplete compliance with such specifiestioni. C

subsection. The spacifcst:on red raments not compliel with shsti The mounting of th* putes (or plste assembly) shs!! be secured in Li
be indiest..! cr. the manu'seturer's cert!Seste r=quirei in psrs. such a manner as to ce capable of retsining the piste v.+en sub- [
g sph (c) uf this sub%: ion. When theear:;0 tsukis Sn211 brought jected to nonasi operating conditions. The same marking :ize '

7
mto complete cor p'.isece, the dste su:h complisace is accom- and method used on the certiEcstion phte shall be u,ed. The [
p!ishad rhsll to stamped on the trets 1 certi5 cation plate. The plate usil cor. sin st least the information coutsin=d below: i.

certi'ieate ehs!! indreste the pertinent detsils, date and concern P
(ms:uf.:turer or carner) secornpliahing complete complissce. spgerggeirgo3 :3g37gyrcArgo3 ne p

EQcipMENT arcznAar {...letst cem:c2t.an ;,.aze. There shs!! be on every cargo.,

.ank (or tank com;>rtment if constructed to different specifics- !,
tion) 2 metsi pbte :ot subject to corrosion locstad on the right Yeats Quadtra y
side, nest the front, is a place resdliy accessible for inspection. p,,,,,,,, ,,w [,
Such p:ste shall be permscently s:?.xed to the tank by means of F ta. ;
so! der:ng, brszing. weldieg. or other equs!y suitsble mesas; and Frass& c

Iupon it s hstl be marked in chsrscters at lesat Ks inch high by st.stup- Pr h t M ans.
ing. embossing, or other means of forrrucg letters mto or on the

b",
metst of the piste 1:.aeil, st least the informstion indicsted be!ow. T** ...

U The plate shs;l cot be so painted as to obscure the markings D , a 3,ng, [
thereo n. (

C.sers e
(1) If s estp tank is to be physics!!y altered to meet snother :

specincation (or to secorarno iste ,s commodity,not requiring a $*,%, . ,"
'spectSestion tank) such combmstsons shall be ind sted beside sc

Spacification IdentiSestion. Additionslly the metst multi-purpose :F

. eThe ewe speci5rsea 3

is en.,,muniwr rews.d to iam s.M. ihe awno.c em < If ae s,hys: cal chanzed. u e. v. tank i. us
;alstes required is subpsrsgrsph C) of this parsgraph sre requared.- e a3. r.cer, .sc .n.a 12n ir

**""***d"*"**""'"""'"*'" * ,kO htc!= msnuiseturer. . . . . ... . . .. .

(i) Color codisg: Those parts which mu.. be chanzad or (..isnuiseturer's serial umber. .. ..

... . .. . . added to meet the appliable specinention requirements- Spedtestion IdentiS sCont. .

DOT SIC ;M; er SIC 007; or 3tC 310. . . 13d th' 8PPropriste multi-purpose pl2te shait be ide=ti- ,-
Eed usics tne totlowing colors; *

!.D4tc cf -scu'seture.< . . . . . . . . i

Original .ut date.< . . . . SIC 006 RED !
CertiEnt7oa dste.. . . SIC 007 CREEN '

De4;s pre,sure., . .PSIG 3IC 312 YELLOW r
Test pressure., . . .PSIG Non Spec. BLUE *(

..

IIesd msteri.d.. Addition 2Itv those parts to be chseted or sdd * Mit 've stamped (~
.. . .

Shel'. mate-ial. . . . . with the appiopriste .\lC Spec. Number _
IWeli materi.d., . . .. .

(C) Lf anu'scturer's certifcate. A ca-tiGq e +ma l hv s re- i
Lint =g mate-i.d. .

Nomins! sn'uspseit. by corepsrtmeet (front to rear). .US Cal. ]~ . {*[,(~. . *].[Qn'" ' g'];2 p, , ,

3!2ximum product Msd. .lbs. mm.w y,, .w,., s ,. .me.; : ,-,dsnce and compiias with

Lo1 Jing limits . . . . .CP5I and/or PSIG t.5e requ;r: .er.mnta.ned m one 2ppuesb.a specinestion shall be
*

carrier uunng the t,certineste shall be retamed in the files of t,he
procured, and suchUnicad;rg tir .N. . .CP5I sad /or PSIC

v- * b : m9 < tm tsnk n a%ve.I W him "

pbs oaa mr. In lieu of tsa certencate, u tne raocar carrier him- 7i ne wn : s:,rm 4.coasse ar ee .Sius,n the::n met t..A!.d: sea eiects to avertsis that sn.- such tr.ak fulSils the requirementi { ~.g { ' abrune e:- at.:: M 7 a:yn o:m im 9 wn t- ruer tilst.u:

I;*j $*Ue* *.I.$2!.NN S.'.NE[abaNN[e$$e M* "d*, of the speciist'sn by hu oda test, he shs:1 simitsrly retsis the j
m- ss;- test dats.

.

.

.

.

t;..
5 173.341 Specificatio MC 306; urn t2sks. shiti. rot b* te$$ than th2t pre $3ura exerted S7 the static head of

Q the rully loaded te.a.c :n the upnr.t ponton. -*

} 173.M1 1 Ge=eril requiremec:2. (2) SpeciEestien AIC '.06
h with the geners; des.gn and con,tr.;ction I l'3 M.i.: ~~hickness of shelts, heads. bulkhesds and bietes.

carp t==ks must. com;50 in ad.liten to the speci c requirements (*' M2t'"11 th"t'ss. The mmimum gickne ** of tank ms.ter uirer .e9ts in ! 175 '.
the maximu.~t sL!owable streu Icvel (} L73.040-*, on not exceeding-
tensi autheri:ed in t IM.ON shail he orahntad

,

' containad in :hia seeLon. (s)) but in noa

(b) Desip ;tessure. The desigs pre.ssure of each carp tsak case leu than those indicsted in Tables I scd II below:
,

I
,i- ,

TA3tX 14ttrtMUtt TtitCENESS OF HIADS. SCLINEADS A.9D 3AItLES [*

('Ina Steel (115). H ss 5:resso to. Aller Steet tRSLA). Aus:e de S:salens Sreet ($$) s Umated States Staadus Cevgs - ,'

*

Alsensaca Acer (AWer;ressed ;a deca: sala of as sh)
.-

Yetume Careciry is Cadees Per tasa 5

i
[ 13 er Less Over 13 to 16 14 to ts is as4 over .

Mir A f |tISLA f I| R$t.A tISLAf
j StS } SS AL 't3 $5 AI. ht$ OS MS | 53 -

.

[ i .

{ 13
*

.m 13 14 .sc3 12 t '. It 12 ,151
[ ha, e.. . . In

I .

t y

I-
g

#3r ''planation of accrews!60 9 *eferem:e F'are s. fee eJ st page of ins tarnt (t

fhl4 D"D 7 D
'

F (f "|

~

'

lo hJ
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h 1 175.2 t2-1 178.313 534
# q
*M Gaskets, if ewJgshall be of suitable r. .tial not subject to attack at shich the .'.ow ci .ity is dete mined shall be stamped on the.],. by !sding. device.I] (1) C|nutes shall have structural espability of withstanding (1) These f'ow tests may be conducted by the manufseturer o2
7 "4 internal P.uid preoures of 40 psig or ons and one-half times the rnsy be deiepted to a certi5ed agency. J
.6

M.p design pre 9ure of the tank whichever is greater without permanentt

T .M deform.stion. Ssiety devices to prevent the manhole and/or 511y cover frcm oper..rg fu;:y when internsi;sressure is present , hall be i 1:Jaa0 5 Out!ets. (a) Esch product dischare opening shs'I.
r

*/, *w provided. ,

. ,,:t.{
be equipped w,ith a self-closin;; shut off valve, designed, insta; mi,

.;.7, and protected in accordanceivith i 17S.340-S (d) and operated so
as to assure sgsinst the scenients) escspe of contents. TheseW .- |_ ' { 175.342 4 Vents. (a) Esch cargo tank compartment shall be valves shal} be !oested inside the tank or within the wc!ded $snge,U . ;J providad with ssier, re'ief devices in accordance with the require. 118 Com?2 mon f.sngs, uozzle, or coupling. Suca prodtet d:scharge

n
~-j ments contained in'this paragraph. All of such devices shsil corn. valves (outSow) shall, in add:t on to normst means, be closed by*7 municate with the vspr space. Shut off valves shall not be in.

(1) an automstic heat setusted mens which will becorne diectiveMO stslied bets een the tank opening and any ssiety device. Safety at a tempersture not over :a0' F., (2) s secondsry closmg mesns,'M relief devices shs!1 be so ruounted, shielded or drsined as to elir=[. remote from tank Sihng or discharge opemags, for operation its$.Q nate the accumutation of water, the freezing of wtuch could impair event of Cre or other accident.
g}. the operation or dischstge espability of the dersce.

M Vapor return lines, if used, may be equipped with an excess
(b) Tots! capacit- . Every carp tank compartment shall be fow vstve st the tank connection if a positive shut-off valve isEd provided with one or more devices with suf5eient es:.scity to limit provided between the excess-Sow valve and the hose connection.

QJp 5-

the tank internal nressure to a rusxic:um of 100% of the tsak.gR design prenure. This total venting :spicity sha!! 'ce not fess gnthat determined rrom .sbie III, using tse external aurisce o. .e g .i3.340 6 Gauging devices. (s) Gauge device design. Even-C.D
. carp tank or tank coropartment as the exposed ares. taak compartrnent except tanks Siled by seight, shall be equipped '$g5CI with one or more gaugtag device which shall indicate accursteiy

(c) Pressure-actuated venting (spring losded). Every estgo the maximum permitted hquid level,in each compartment. Addt-I-d tank compartment shs!! Le equipped with a tional gsupng devices may be instsued but may not be used as~@ or vents set to open it cot less than the tan (reasure-sctuated vent P"**"7 '.ontrols for Samg c( cargo tanks at pressures abovedesign pressure. The
* ~ -j } "'''minirnum venticg esoneity for pressure setusted vents shs!! he atmospoute. Accep'sble gsupng devices for use at pressures
~

M 1 12,000 cubic feet of free air per hour '14.7 psis and 60' F.) per above stmosphene are the rotary tube, the adjustsbie shp tube and -v M.
.f ccmpartment or 12.000 cubic feet of tree ai per hour (14.7 psis the fixed le gth dip tube. Cauge glasses are not perrmtted to be g

-
and 60* F.) for each ",50 square feet of expoud tank sres, s hich- msMed on any estgo tant

.~ j# ever is grester. This mini:num capacity shall he messuced at a
'G" oressure of 100% of the tank design pressure. Pressure sciusted (o) Thed level indicators. All liquid level gauging devices,

" . d.. devtcrs sha!! be des:gned to funct.on m esse of pressure riseyhen cators, shall be lepbly and permanently marked in increments of
H. except those on tanks provided with 5xed maximurn level indi.

.;: is snv condit:on of re:1over sttitude., If pressure (mstimum umats
5., A to be included on the metsl eertinestion plate 117&3 610 (M) not more than 20* F. to indicate the msximum levels to which the

loading devreys are provided, the relief valve shall have suf5c:un- tsak may be 511ed wtth liquid at temperstures above 20' F. Inr, at
ent7,[] capscity to !stnit the tank isternst pressure to 100% of des';3 the even't that it is impractical to put these markings on the

g?I pressure. gauging device, this information shsil be marked on a suitable
- ~ *M. p!ste sdixed to the tank in a kcation adiscent to the g2uging- ' ml device ~(d) Tuzible s.nd frangible ventb If the pressure-setusted"1 vecing required by psrsgraph (c) g.of this rubsection does not

(c) Dip t2bes. A 6xed length dip tube gsut ng device, when
.

j provide the tots! ventmg espacity required by psrstrsph (b) of used, shall consist of a dip pipe of sms!! dismeter equipped sith a
i

.s c'. s tais subsection, :.dditb .s! espacity sh2:1 be erovidM br adding
-

., 'i' vslve at the outer end, and extending into the tank to a s eei5ed
- > :} fusib;e sndier frangible ventin:: devices. heh fusibfe device 5xad length. On horizontsDr. mounted cylindrie.! tan , theshall hsve s minimurn stea of 1.05 square inches and shan la setu- fixed !cngth to which the tube extends into the tank shall be suchc- 1 ated by elements which opa ste at a temperature not exceeding that the device wi!! function to indicate when the liquid rcsches~ 8 -' O!,0* F. w heo the tsak pressare is between the tank dengn :,ressure
2 ; f. and 133% of the tank cesign preasure. Such fusib;e e'ements shs11 the maximum lev : permitted by these regulations.
P ".:* 4.=; be to located as to not te in contset with the Lding under norms!2

. CPersting cr:ditions. The bursting pressure of frangib!, devi:es i 173.340.7 ?.!e: hod of test. (a) "|*est ;ressure. The standard
. f.j*d.t? . .F * shs:1 de not less than 1 Oce nor more thsn 150% of the tsak
.. ~i devgn prusure. test p essure for each required test shs!! be .10 psig or a minimum*

of 1.5 tirnes design pressure whichever is greater...

f~-4N'.-M Nm (b) ',Tethod of test. Every cargo tank shall be tested bv com-
.

b. : plete fil:ing finekding domei if any) with water or otheihquid
'N' M MINtMcM EstIRGINCY WNT ca?act Y tN C 3:0 FZ1T r.aving a simiist viscosity and spniying a pressure of not le*s than?f Mti: A.:rMo 2 (ts.? P$tA AND so* F.) the standt.rd test prestura speefied in pars;-sph (s) of this sub-a :e
YD section. The presare shall be gauged at the top of the tsak.

-
The tank shall hold the prescrMed pressure for s*.'esst 10 minutes.~

Impeted area ree r Esposed ares re All tank seccnories shsil be MskMe tested sfter install.ntion and' . 4. .. : 34we fees per saut mare fees :er :me provad tight at not less than the des:gn ressure of the tank. except [f6 d. i

W!Q that Lose used on such tanks msv be tested either 1,efore or after N:o i s,,n3 ;s m.m instsi!stion. Fai'ure to sueeusfu.!v meet the test critens shs;l be. ?_M g so :s.rco m :3.m deemed evidence of fai|ure to meet the requirements of this spect-;w 4a sum 250 n s.*k Y.y N $$ $ 5'@ The suitsbility of the repsir ths!! be deterrnined ny the same
Sestion. Tanks fadir g to psss this test shall be suitsily repsired.

e s
rsethod of test.

N N$$ !N (I) When divided into compartments. When theinterbr of thesP-e so n.::o sco :23.:m tack .is divided into compartments, eAch Compartment ins!I beW.% too re m 630 34s.sM. 'c-yh tested as s sepsrste tank mth 2discent compartments empty asd* ''M * ' 83 *.,
st attsospheric pressure.

4.;. .;w.Ce 340 Ito.r:o eso 3:s.mr r 160 3 0s.Xo * sso, 3s .:to '' " p :-- tso 1420 N $ 30 4os.Mf ~. :Do 15sa "o W 41e%o s- 1::Q2 El
- ::s num no 2:.m:w :ca.w Im m.xo

.N x.ve n tuerre:. r., mmeu. m j l78.343 Specifiestion MC 312; cun ess2s.- w.-
hWJ (e) Tiow testist and mukisg et ve:ts. Each type and size of i173.3t:-i Geserst requirements. (s) Speci'cstion MC 310hy.M senting der:ces s.sil be *ow tested in the rnn;=s s;:eefted in the e.rp tanks must comdy with the :;eneral des gn and construet:onad applicscle pre-ecing oars rsphs. The actual ratec flow .spseitygM of the vent is cubic feet of free att per hcur at the pressure is prig routrements in } NS4iG in addition to the specide requirements
:',s' A cantained is t!.is wact.c=.

D

N.3C:
.+- For endanstion of assreeabons r::s referenca marss tee fast ; g *t.

} 214 2N k
,
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vt te.ss th2n pressure used for u'y # %V
- .

(b) Tank desip. car;;o tanks built unds is speeMication that (c) Design prassure =h*. s.
are unloaded by pressure in e.tcess of 15 p 3.i.g. mua be desiped i adt:g. Q
and constructeel in secordscee with and fult! all requi rcients of

'

g173,343,3 73,;gq=,3, og 33, tesds, bulkheads and baftes of [~.

the n'.I t. Co.k .No ts-k shsti nave tesd, huAhesa, sca Os:le or of nos.ASME C)de tanks. (s) Sts:erist thickness. The nuni- ;
oneil thtckneswa lessyss tha: soecd.eu 13 i L73.3C 2'Tscles I sad thicknesees of tank material au&riped in i 173.: 40 3 shall be i.-?
II, nor shal; the spac=g of 6.,unhesus, a:2.es or sneil stdeceri . prdc.a,ted on act etceeding ee -aumum si|owable str.ess !c. vel .~ /-

- s
-

:r. -. .

in ! 1. r344 S) b':t in no case bo than those indiested tn Tsolesetceed that specif ed in i 1., ,,0..
.

.o..,, .- I and !Iliatel beWv,or :he seconwal npluminum 21:oy formula: ??i

.H.-

Tutz I-11::f t!. test TH:cI:sts3 Or IIIAOS,3 Lx22A.::s, 4:ro a WLS
(Stas stut e,ts) H:43 strenc.s !.o. A:ter sini (;iSLM. Austemta Sh:en 5:nt (55),|.a Use4 sr.:es Stadard Cause--

.M. o.saless oQervise ee;reased la frsa:iaea or sa '.sc h K- --*:-"-
g.- hm,

Yo;use C4;ac.ry .a Gadees Peri h [- ,

E-L
to or Less Oew 13 to 16 16 to is isame Over * S-;./..

Ps :
9; .

Product Weight la Pesads Pee GaCas ^, W F. Mw
b cr=

b*- 13 lbs. Over13 1113a. L3 :5s. Onr la 13 15s. 13 Iss. Oeer la 13 Ibs. 10 lbs. Oew to 13 its. W
I* 8d ' '. as4 to to ans es rs and to

Less 13lbs. 15 Less 13 the. is Less is as. 1s L'us 13'i t s. l'a ("i,,'

e r.4- ~
Tbe'a me .. ,g$. . 1 10 3 to a % g % M S M M

C
NS'

,
TA3L2 II-stt:rt:dUM THICI:f!SS OF SKIL . SHSETS ,$,

' [. (!!M Steet Od5). II:ss Streer.h Law Alley $ tut (MSLA). Aaltendic Staiains 5:eet(55)la 72ae4 Sretes Sf**Jari G*es* ;T.T
-

.aoa eae-a. eeyes.eca r,os.es ., am w y=
.

.n
Velame Causay i.a Ga3ees i'er tad y'*

met.-s 3.r.ee. 22=
3 *-*2 8*18 3 *S H to et Less Over 14 to 16 16tois is an.1 Our -Qg;or ed g sw.*.Sci. eeers - * ~

* $ 71
g.+-;,P%ut Veidt.a Pn:ts Pw Canoe Q W F.
.

. Lty
13 th e. Overt 3 13 tbs. 10 %s. Ov er 13 13 tbs. 13 :bs. Over13 13 tts; 13 tts. One 12 13 lbs. ;g-

to and to tean s to is a.- 4 tz e4 a:s to ,,._7,
Less 13 ;)s. 16 Less 13 :3s. 16 Less 13 tts. 16 Le ss 12 1)s. 16 ;j :;

- - r:. i

Les s e h aa | O a * n ... .
12 to a 12 13 & 12 13 8 13 d )o, ! ?f '.' 'r3* O or:$*a.* 1: to 3 12 13 8 to s , ' ' 'I

J e. w
t 3 & * nrw C3". 12 10 5 to a % 9 q .ta S h%a -

g '
,

4 n- ..' L 7%,. 'or *.:ere * S * or Lese . . 12 to S 10 to 5 to 3 * I
,r

-
O -t^

7 w W nrs*r
.. . 1: 13 s to s a,, a % S ,s p ,hLn.22.s 3s m - ..

to s % 5 % n s %
; .: 7

a * a * .a'
^ b. .-90*

g, i, g y I:1' ?E e :S * w ! es. , 12 10 1 13 s % 3 'i 3 tj L.r ' tere j ''* : ;W..r.pesemaa :$ * W. _ . 13 s % 9 % N 9 H [6 J , ' * ;123* W n rw(3* 3 % h 3 M N % M -* '* a.- J- : .,* . -
h '.~c $ :s * * L.u . . to a u 9 % . s at f L'' M N Y-E -
-f4 1:s* Ww . . . a % K s N < % % ,s p d* ; *' -w coere W nr s 54*. 4 h M % H % % h * * -

'$-

,

mn
1 :- - -

(1) AJue.U: urn a'Is7 or=uis: tank to be nrocerle :ssaivst;I or p*h 2 d M 'he tank is ',i,[f

Thickn ss of S teel Th.:i:ess 3 e 10' ) " t I' *~ '2 t3W '"" * ^'' """ " S
C3"'W'-A.'uminurn A!|oy = f-em Taties t

N M'"d3 ISU E ] . 'd.I*,.

'i . h -ma) Each com;'artment Mi'(] 3.na.3 c;33ur, for manhotes.'

- Where E = Modu:us of E'ssticit e of the ~. ster 21 to be used. sh2:1 te ::.~ m r m e- - m'n m3"I* Ome?".

. manho:e. Tne mace.a.e caver and se we=+m .o pra m e 2eeeure p(b) ,a.nta g. Exce:t ss :rovida 1 :.s eses;rsch fe) of ,e:s eub-
ebsure o.,f th. e - "Ne'e tie.t min $t *2k34' 3I **F ""dG icinta berx*ea msnnom covers andt-sec.on.7-:o- LMshL ;e . :c.re.ojne mater: g ;.sd #" .N2. .ses2 . n u n c 2 g , , ,3 3W:"I'=pt%"TPG7d:-'3 '"a s: *c.n.s1.on enaa a4 c.uc onnoi.a. Q,.h, ii - 51 be ofbutut,;e nuteria, not sub -et to sta.:k ,-3

::---s3ro,:s. .mperSr2;e n:eo ato:, ~:, w. m u .a: m -- by be kd: g~ M:ni"1.~3f ina :224 propfywa secs:aatw immu-e o w.a-< w ~

(1) ~he manhote cover shall have structur.1 c:pabdity of ,vith. O~5.e commomfies to be :rst.soortes trereo. at sna.t ce unr-cuy g .j yboiidc3 br stuchefby~aiher ecu2 < s.m :2: orv teans. Joists
the,,desin pressure o,f .the isn. and i,n g. ; ,,. , . ,,., c,standinz i: tern.21 :'uid pressurp c'N2

. - --

, y. -
3 inn s- a ..a . u.y d2T'ie' nsce ov ;usin < tae materist to--

cetaer, or ay otaer equeuf s'tutac:ory mesas. =t*.J".t cer- 2 nen t ( e:or-.2::o ri. . cevics :o pre re-t <...e m%.. -% ety
i g ,

-(c) Cinddions undeDb.~ Eta.a.s seen act be f 2ied. Tanks sure .s present s,.s.p javer no,m ot'
nunpa 2no or 2 y, ,

1 :e p avtued. ;.g..=cel not be uned is provided is par 2.; sph ,5)of this suesection .f: a

(1) The material of the L2nk is substantMy immune to stuck

hr d by' b,e,.yy;g=,3 .ith suitsb. EY'f" C2'D t*"'' 8"* i b* pure reher sevtces
h'~ymy .,. (a) Safety 7':t- 3'''

by the materists to be trsasportej there.n 3r, g,,7 x ie pre q.
(*) The rnsterist of the unk is dick e: enh to witharand 13 b ,r,.,

, g3
dilE EadC ''"'Y 22 b.*'

years normal service without being reduced at say point to less( rt % ':.u-f vchauu2I2fl*#* '*"et -t sucp p(
0"M3d6:ckness $2:t that speci?.ed ia ;2r:; 4;t S) of this suasect;on

times de desir! [mes :o rumr" 4 not/o *"2 *'I 2''t"'*t d'."o " 3 " P'#*@f
. s, g ia :e 3,..

cerra p.>ndin< :.2 ita ty;e; or, / rea.sure M * no * *"d- C -s

of es%3 re.,ure s tart =un! :n.e,.Q.,2 ,yve snsel iso sdeWM c 2c4 - 3.9(3) The che-nical rescsion betwaen the r 3:erial of Se ta thd s reuei
the comrnodity to :e trsasported inerein is much is to s .nk .nd .a v r2.e. m..w.a n the pressare o . ,v a -

f.
* r.y-.

.

{";g'
re -

F r eactattat.Cro Of 200r*w4f. orts stad ref ere"Ce marts, see las* Da.*, @SMf, ]
',yr

] h j
.

Od h J'
3
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.~ ;04.e 5 36

$' 4 Such reaxitsu= limita to be inclur... on the rnetal certi5 cation.m
may be c;c, sed by a bolted blank .*ange at the tank anell. If any(c) A bottom ope..sg for purpcses other than lading di. charge> ~i "E M plate i 173.340-10 (b) Air it.let lines if permanently connected to

an air source shall be equi-
valves between the tank ardped with a check valve. Shut +ff

*

'. W
piping extends from such an openine it must be fitted with a

-

relief valve or rupture disc are pro-,. Y M hibited. shuto:7 valve designed, installed. and, proter.ted ha desersbed in+ t.$ ,1

is requ; red at the diachs.ge end of this piping. paragraph (b) (1) of this section. In addition a supplemental closureC;@h .i.
y; .

I 178.343 5 Outlets. (a) Jnch n
tank, used for dischtve efpdme. rn_u,uttet at or.nearjhe too ofww- Wec s me eme im to the Dolntj;ed,mith s m'e'7.4_ outfet from a*1.(d) Bottom e tlet valves s.eed nc.t me-t sueparagraph b)(2) fii)
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.
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of the valve seat.
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N6
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-;/. W .

.
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-
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e
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* M "M mote rneans to activate a valve c:osure manually from a point no consisting of co 1 piping is installed, and before the tanb to which \
.- d
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T.D.H. REQUEST:

12. What laboratory will handle your bicassay program and what

limits will they be looking for in micrograms of uranium
per liter of urine. (See enclosed guide.) Who will

analyze your water samples for Radium 226, grosa alpha,
'and gross beta?

URI RESPONSE:

Jordan Laboratories, Inc. of Corpus Christi, Texas conducts
the bioassay program for URI. Their detection limit is 1

microgram uranium per liter of sample. All urine analyses

will be corrected to standard gravity. Jordan Laboratories Inc.
will also perform Radium 226, gross alpha and gross beta analytical
work for URI.

s-
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T.D.H. REQUEST:

13. On page 23 it is stated that the waste holding pond would
be drained to repair leaks. Mcw will it be drained if

there .s only one pond?

URI RESPONSE:

If for any reason the pond cannot be used, the contained fluid

will be evacuated and placed into the slurry trailer. Subsequently

it will be transported to Arnco for deep well injection. There-

after all orocess fluids will be transported directly to Arnco
until the pond liner can be repaired. The pond will be placed

back in service after all repairs have been made.-

:
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T.D.H. REQUEST:

14. What will be done with the solid waste in the holding
pond when the operation is finished? How will the pond

be restored?

URI RESPONSE:

Solid waste remaining in the pond at the cessation of mining
will be placed in plastic lined 55 gallon drums. Subsequently,

it will be transported by licensed carrier (e.g. Todd Shipyards)
to a licensed L.S.A. disposal site (e.g. Chem-Nuclear Barnwell,
South Carolina).

The anticipated procedure for restoration will be as follows:

Stage 1. Pre-Removal Activities

All fluids will be evacuated frcm the pond before radic-
actite solid waste remcval activity connences. The sides of the

pond will then be scrubbed with mild. acid solution (10% hcl) to

insure that anything above the solid waste is relatively free of
activity. Subsequently, a diked concrete loading pad will be

constructed next to the pond. It is here that the solid vaste

will be placed in drums.

A diked concrete ramp will be constructed frca the ponds
intericr to the leading ramp. The ramp will be the conveyance over

which the solid waste will be carried. Thereafter a backhee will

be contracted to handle the waste (note if non URI empicyee cpers:Or
is required, he will be monitored by T.L.D. just as a plant employee).

\.\
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Stage 2. Removal of Radioactive Solid Maste

Each morning the Field Envirormental and Safety

Coordinator will conduct a meter survey to determine ambient

radiation conditions. The length of working activity within the

pond site will be determined as follcws:

SURVEY READING ALLOWABLE WORKING TIME

Micro R/hr at 3' working distance hours / day

2300 8

4700 4

9400 2

18900 1

This survey will be updated through the workday at two
hour intervals.

Workers in the pond site will be kept to a minimum. Each

worker will wear water proof protective outer suits, rubber boots,
goggles, and high efficiency cartridge respirators. When a worker

leaves the pond site for any reason, he will remove the protective

gear at the change shack located immediately next to the pond site.
Prior to leaving at the end of each workday, workers.will shcwer
and change clothes. Any inner garments worn by a worker will not

leave the plant site.

The backhee will gather up solid waste in the pond,
transport it to the leading pad, and load it into the drums. Any

material falling outside the drum will be picked up by shovel and
placed into the drum.
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Each drum will be sampled, sealed, thoroughly washed,
and transported to a holding pad. Samples from each ten drum

lot will be blended and analyzed for radioactive concentration.

Once the backhoe is no longer effective in solid waste

removal it will be decontaminated by mild acid scrubbing.

Stage 3. Pond Cicsure

Once all solid wastos have been removed, the pond liner

will be decontaminated and subsequently disposed as an industrial
waste. If decontamination is not possible the liner will be cut
into sections, drummed as an L.S.A. waste, and disposed in the

same fashion as the solid waste.

After the liner is removed, the sand unde:_,ing the pond
will be checked for contamination. If the sand is contaminated
it will be disposed in a manner similar to the radioactive solid
waste. If it is not contaminated it will be lett in place.

Thereafter, the pond will be filled with two feet of
ccmpacted impermeable clay. The earth material otaginally excavated
will then be placed en the clay. The pend site will then be graded
to a crcun and a native grass will be. established on the surface.

}}\k
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T.D.H. REQUEST:

15. Concerning Appendix 3, will the clean up team be provided
by your firm? Who will direct its operation?

URI RESPONSE:

URI will provide the clean up team. The Environmental Manager
will direct its operation. If the En**ironmental Manager is not

available, the Production Manager will serve in this capacity.
If neither are available, the Plant Superintendent will assume
supervision of the clean up team.

.

'
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T.D.H. REQUEST:

16. A brief description of how the surface of the site will

be decentaminated to limits acceptable for unrestricted
use. *

URI RESPONCE:

At the cessation of all mining restoration activity, URI will
conduct a meter survey of the Longoria property, in conjunction
with the Texas Capartment of Health. If URI and the Texas

Department of Health concur that there are not contaminated areas

remaining, the area will revert to unrestricted use.

.

If an area is found to be contaminated, all surface material

will be treated as an L.S.A. solid waste and disposed in the

manner described in URI's response to the Texas Cepartment of
Health's Request number 14. Thereafter, URI and the Texas

Department of Health vill again survey che area to determine

the effectiveness of the decontamination.

} }\ N
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TEt "**-884-0371 ( PO BOX 2552 78403

JORDAN LABORATORIES INC.
CHEMISTS & ENGINEEPS
CORPUS CHRISTI, TEXAS
FEBRUARY 15, 1979

URANIUM RESOURCES, INC.
1600 PROMENADE CENTER
RICHARDSGN, TEXAS 75080

REPCRT OF ANALYSIS

IDENTIFICATION DATE URANIUM GROSS ALPHA GROSS BETA
MG/KG ALPHA COUNTING BETA COUNTING

ERROR ERROR
PCI/G PCI/G PCI/G PCI/G

LONGORIA AREA

SAMPLE $1 SURFACE 2-11-79 0.55 4 6 13 6
SAh2LE $1 6' 2-11-77 0.14 2 5 9 6
SAMPLE #2 SURFACE 2-1.'. -79 0.25 5 6 9 6
SAMPLE 62 6' 2-11-79 0.17 2 5 9 6
SAMPLE #3 SURFACE 2-11-79 0.15 3 5 8 6
SAMPLE 43 6' 2-11-79 0.13 1 5 9 6
SAMPLE 44 SURFACE 2-11-79 0.16 4 6 10 6
SAMPLE 44 6' 2-11-79 0.08 0 4 12 6
SAMPLE #5 SURFACE 2-11-79 0.14 0 4 10 6
SAMPLE $5 6' 2-11-79 0.12 2 5 18 6
SAMPLE 46 SURFACE 2-11-79 0.12 4 6 13 6
SAMPLE #6 6' 2-11-79 0.12 3 L 13 6
SAMPLE 07 SURFACE 2-11-79 0.10 2 5 13 6
SAMPLE 47 6' 2-11-79 0.12 1 5 10 6
SAMPLE #8 SURFACE 2-11-79 0.12 2 5 15 6
SAMPLE 48 6' 2-11-79 0.14 '. 5 8 6
LAB. NOS. M17-0932 THROUGH M17-0947

U.T 3y?
FE3 211973 - / RESPECTFULLY SUBMITTED,

*N?s1 hMf'AL
CARL F. CROWNOVER
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Uranium Resources,( '

coucctn 3..

7]l[W).. y h,, h.1600 Promenade Cente- k2ccoEss b. ,
wjRichard, TX 75cSoc:n

Jin p[hi3 '.' .j 1 Tu g -.;s Art Bishop
.

. :.cs ; 90222S
;

.

1

. 5 e7ts5 macac.s. 2/20/79 c m .c= cact .ecap i

i

. . .e :: u:2.v s . Soil Analysis - Collected 2/11/79-

I

| Sample i

j i den ti fi ca t ion Analysis pCi/o (dre) |
;

!
-

'
URI-S I-0.0 Total Radi um-226 1.2 0.4 -

{ Longoria Gama Spec. ;
URI-52-0.0 Tota 1 Radium-226 I.I10.5 ,

! Longoria By Gama Spec.
I U R I-53-0. 0 Total Radium-226 1.1 0.2

;
'

Longoria By Gama Spec.!
i' URI-54-0.0 Total Radiun-226 1.1:0.2 >

| Longoria Sy Gama Spec.
|URI-56-0.0 Total Radium-226 < 0.3.

| Longoria By Gamma Spec.
URI-57-0.0 Total Radium-226 2.0:0.2
Longoria By Gamma Spec.,

,

| URI-SS-0.0 Total Radium-226 0.4t0..
Longoria By Gamma Spec. |i

URI-SI-C.3 Total Radium-226 1.020.3 i

Longo ria Sy Gamma Spec. I

U RI-5 3-0. 5 Total Radium-226 03 '<Longoria By Gama Spec.
URI-56-0.5 Total Radium-226 0.9 0.3
Longoria By Gama Spec.
URI-5 7-0. 5 Total Radium-226 0.3 i, yLongoria By Gamr.a Spec. I

URI-38-0.5 Total Radium-226 < 0.3 i

Longoria By Gama Spec,
;*

i U R I- S- 0. 5 Total Radien-226 < 0.3
iLongoria By Gama Spec. I

UR I- S - 0. 5* Total Radium-226 < 03
Longoria By Gar.na Spec. '

URI- 5-0. * Total Radium-226 < 0.3
Longoria By Gama Spec. '

i Telephoned Results to Art Bishop on 2/28/79
' i
t * Ceuld not determine Identification on these samples,

; MAR 2 1978 ;
i

|

UPdNIUM !:

S O.

\ td _4_N %E __ ,

... . ,, t o>-O Bud Su :r.ers , Envi ror :en tal sciences .1 r.W* 2/28/79 '

PAGE 1 CF 1 MCEC O r.c F C's f O r E awrOrmercal OO Nc;C:9. !r O.
Po.Sn 5:51 19:5 A asina . santa , New .'. euco 37502 '

.
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Texas Department of Health
Raymond 7. Moore, M.D. 1100 West 49th Street u m e.,, ite ,goara
Commissioner Austin, Texas 7S756

Philip W. Ma!! cry, M.D. 453 7111 Robert D. Moreton, Chairman
wmiam 1. Foran, Vice-ChairmanDeputy Commissioner
Roderic M. Bell, Secretary
Johnnie M 8enson
E. Jack Brown

February 15, 1979 H. Eugene Brown
Ramiro casso
Charles Max Cole
Francis A. Conley
Ben M. Durr
Wilitam J. Edwards>fr. Arthur L. Bishop aaymond G. Garrett

Environmental R2 nager Bob 0. Glaae
gt,nc33,4 7, goii;n,Uranium Resources, Inc. Donald A. Horn

Suite 735 Promenade Bank Tower M''i' ''M'nea

1600 Promenade Center Philip Lewis
gay 5,nce,Richardson, Texas 75080

Dear Mr. Bishop:

We are currently processing your application for a Radioac:1ve Racerial License.
Before further action can be taken, we need the following additim.d information:

1. A brief description of the leach loop. Enere and what chemicals are added
and stripped from the cycle and reasoning for such.

2. Maxi =u= a=ount (in pounds) of slurry you an-icipate on having on hand at
any one time.

3. Reference page 26, what will :he radioactive concentration be of :he spray
used for irrigation for surface res: oration?

4. What is the anticipated radioac:ive concen: ration of the water going into
the deep disposal well? Is 1: = ore or less concentra:ed than water fr:=
the ore body prior to solution =ining?

5. What is the total amount of ac:ivity an:icipa:ed to be injected in the deep
disposal well?

6. What is :he a=ount 'l Radon-222 anticipated to be released fro the various
plant opera: ions per day, per week, per =cc:h, year and for the anticipated
lifetime cf the plant?

7. How will the waste water be delivered :o Arnco? (!f by pipeline, whose
land does 1: go over (under) and how will leakage / breaks be delt with.)

8. 3aseline radionetric data for the ore zone and li=1cs it will be res ored

b
w'

3
s, p..

J-w
$ 2 1 1978
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Mr. Arthur L. Bishop
February 15, 1979
Page 2

.

9. Baseline radic=etric data for the surface of the site and limits it will be
restored to.

10. How =any wells and at what depths, will be used to =enitor for vertical
excursions from the production zones?

11. A sketch of the slurry tank trailer and its loaded volu=e.

12. What laboratory will handle your bioassay program and what limits will they
be looking for in microgrs=s of utanium liter of urine. (See enclosed
guida.) Who will analy:e your water sanples for Radium 226, gross alpha,
and gross beca?

13. On page 23 it is stated that the waste holding pond would be drained to
repair leaks. How will it be draine., if there is only one pond?

14 What will be done with t.,e solid waste in the holding pond when the operation
is finished? How will the pond be restored?

15. Conce:ning Appendix 3, will tha clean up team be provided by your firs?
Who .111 direct its operation't

16. A brief description of how the surface of the site will be decontaminated
to limits acceptable for unrestricted use.

,

Upon receipt of the above requested infor=ation, we will continue to review your
application and issue your license as soon as possible.

Sincerely,

Or ' VH'&
William E. Hel u=s
Supervisor of Industrial Licensing
Radiation Control 3 ranch
Division of Cccupational Health

and Radiation Control

s

'
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UPANIUM PRODUCTION LECISIATIVE NEEDS
,

In the closing hours of the 95th Congress, a law was enacted that impacts greatly
on the State of Texas' right to license and regulate the mining and milling of
uranium in the State. This law, the " Uranium Mill Tailings Radiation Control Act
of 1978" (PL 95-604) requires that a state implement certain legal and regulatory
changes in order to retain the authority to license and regulate uranium produc-
tion activities or else this authority will revert to the U.S. Nuclear Regulatory
Commission (the successor agency to the U.S. Atomic Energy Commission).

-.

Historical Background
.

-

In 1961, the 57th Session of the Texas Legisirture enacted the Texas Radiation
Control Act (Article 4590f, Revised Civil Statutes, State of iexas). Among other
provisions, this law authorized the Texas Departmer.t of Health to promulgate re-
gulations for the licensing and regulation of users of radioactive materials and
authori:ed the Governor of Texas to enter into an agreement with the U.S. Atomic
Energy Commission for the State of Texas to assume the responsibility and authority
for the licensing and regulation of essentially all users of ra'ioactive materials
within the State of Texas.

On March 1,1963, the date this agreement became ef f ective, the U.S. Atomic Energy,

Commission transferred 604 licenses, including one conventional uranium mill, to
the Radiation Control Branch, Texas Department of Health. During the p,eriod f rom
March 1, 1963, to the present, the production of uranium 'in Texas has been regulated
solely by the State of Texas with no Federal control being exercised on these
activities. During this time, the production has risen from approximately 264,000
pounds of yellowcake (U 0 ) per year with an estimated market value of $2,100,00038
f rau one conventional mill to approximately 4,000,000 pounds per year with an
estimated market value of $120,000',000 from one conventional mill and nine solution
mining projects. An additional conventional mill, two " heap leach" proj ects, and
four solution mining projects have been licensed and are under construction or
development. At the present time, Texas ranks third among the states (behind New
Mexico and Wyoming) in the production of uranium and accounts for approximataly
7" of the total U.S. domestic production. Figure 1 shows the location and typ'e
of each licensed uranium producer.

PL 95-604 would pre-empt the Scace of Texas' right to continue to if.ense and
regulate the uranium industry in this State unless certain additions.1 procedures
and practices are instituted.

Imeact of Title II of PL 95-604

Title II, Uranium Mill Tailings Licensing and Regulations, would require that the
U.S. Nuclear Regulatory Commission revoke that portion of its Agreement with the
State of Texas dealing with the licensing and regulatory authority over uranium
production facilitiis within Texas and reassert its authority to license and in-
spect these f acilities by November 8,1981, unless certain procedural and icgs1
requirements are made by the State prior to that date. Pursuant to the Atomic
Energy Act of 1954 (as amended), as interpreted by the Courts, the State of Texas
could not lic et.;e , inspect, or impose any saf ety or environmental requirements on
uranium production facilities if the U.S. Nuclear Regulatory Commission revokes
that portion of the Agreement.

-. -
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FIGURE 1: UPNi:UM PRCCCCTICN FACILITIES IN TEXAS
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The legal and procedural requirements of PL 95-604 not currently being met by
the State of Texas prior to the issuance of a new license or the renewal of an
existing license are:

1. That title to Cm land on which tailings are disposed and to the tailings
be transf erred to the State or Federal government prior to termination of
the license.

2. That an adequata bond, surety, or other financial arrangement be provided
by the licensee to ensure that all requirements established for the decon-
tamination, decommissioning, and reclamation of sites, structures, and
equipment can be met and to ensure that funds are 'available for the long-
term maintenance and monitoring of such sites- by the State or Federal
government.

,3 . T'$t the State determine that the application for licensure or renewal is
*

in " compliance with standards which shall be adopted by the State...which
are equivalent, to the extent practicable, or more stringent than, standards
adopted and enf orced by the U.S. Nuclear Regulatory Commission. . ."

4. That the State " provide pr:.;cedures under' State law which include:

" (1) an opportunity, after public notice, for written comments
and a public hearing, with a transcript,.

" (11) an opportunity for cross examination, and
. . .,

"(111) a written determination which is based upon findings
included in such determination and upon the evidence
presented during the public coe: ment period and which
is subject to judicial r eview;".

5. That "a written analysi. (which shal; be available to the public before
the ccmmencement of any such proceedings) of the impact of such license...
on the environment, which analysis shall include:

"(i) an assessment of the radiological and nonradiological
impacts to the public health of the activities to be
conducted pursuant to such licence;

"(11) an assessment of any impact on any wateruy and ground-
water resulting from such acti"Aties;

"(iii) consideration of alternatives, including alternative
sites and engineering methods, to the activities to
be conducted pursuant to such license; and

"(iv) consideration of the long-term impacts, including de-
commissioning, decontamination, and reclamation impacts,
associated with activities to be conducted pursuant to
such license, including the management of any byproduct
=a t er ia l, " .

k
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6. That no major construction activity be permitted prior to the issuanc,e of
the assessment menticned in Item 5 above.

In order to meet these requirements, it will be necessary for the State of Texas
to eaact statutes which would allow the Tir s Department of llealth to -ccept
tic? e to tailings areas, to require bonding of licensees, and to establish a
dedicated fund for the long-term maintenance and monitoring of these sites. In
addition, funding would have to be appropriated to enlarge the Radiation Control
Branch staff and to provide increased supportive services.

.

To the uranium processing industry, Title II of PL 95-604 vill mean an increase
in the cost of producing uranium due to an increase .in' the length of time between
the submission of a license application and the issuance of the license, the
prohibition on constru' tion, the bonding requirements, the land ownership transf er
requirements, and ths adversary-type public hearings. .

.

The alternative '.o the State of Texas meeting the requirements imposed by PL 95-604
and retaining the responsibility and authority to license and regulate the uranium
processira industry is to allow L ie U.S. Nuclear Regulatory Commission :o have
P.he scle authority over how this industry is regulated within the State of Texas.
'to those who are f amiliar with the track rec 5:d of the U.S. Nuclear Regulatory
Commission and its predecessor agency, the U.S. Atomic Energy Commission, in the
regulation of the uranium industry, this is not a comforting thought.

The impetus for the enactmeat of PL 95-604 was the damage to the environment and
the radiation exposure to numans resulting from the USAEC/NRC's previoup regulate y
policies that allowed uranium mill tailings to be used in the construction of
homes, businesses, and public facilities in Grand Junction, Colorado, and that
allowed tailings piles to be abandoned without adequate restoration in Salt Late
City, Utah, and at other sites in the western states. Since tre uranium milling
industry in Texas has been under State regulation throughout most of its history,
these unsaf e practices have not been permitted to occur.

The State of Texas has been a leader in the establishment of uranium mill licensing
standards to protect the industry worker and protect the environment. As examples,
since the 1960's, the Radiation Control Branch has required that tailints ponds
be totally lined, that no tailings be used in tailings pond dam construction, and
that the dams be completed prior to the rddition of tailings to the pond. The
USNRC still has not adopted these stindards. At the same time, the State of Texas
has encouraged the growth of the industry by licensing, af ter chorough review, the
ijl situ, or solution mining, cf uranium which =akes it economically feasible to
recover uranium from extremely low grade ore deposits. After several pilot studies,
full-scale production by rslut'on mining has been licensed for six diff erent com-
panies at thirteen locations as of January 1, 1979. The USNRC has only recently
licensed, after a two-year application review period, its first full-scale solution
mining operation.

To the State of Texas and its citizens, allowing the regulatory authority to
revert to the USNRC,will result in no local control over the uranium industry and
a reliance on a Federal bureaucracy, the USNRC, to protect the environment and
the public health and saf ety of the citi= ens of Texas. To the uranium mining and
milling industry in Texas, it will mean more lengthy licensing procedures and the
payment of licensing f ees of up te $108,000 per site,

\k )<
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Assuming that appropriate legislation is enacted to allow the State of Texas to
continue to regulate the uranium industry in Texas, it will be necessary to
increase the staf f of the Radiation Control Branch in order to meet the requirc-
ments of r; 95-604. It will be necessary to employ additional personnel with
expertise in er,ineering, geology, health physics, hydrology, ecology, seismology,
finance, law, econcmics, and computer science to meet the demands of this law.
The individuals hired will. by necessity need to be experienced and knowledgeable.
Such levels of training and experience can only be obtained by staffing these
positions at the highest levels in the Meric System positions. Additional funding
will also be required for computer time, court reporters, and clerical support
staff. It is estimated that an additional S300,000 per year above the budget
request submitted by the R diatien Control Eranch will. be necessary to tuplement
the additional requiremer.s imposed by PL 95-604. . ~

.
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( Enclosure

SUCCESTED SICASSAY PRCCRAM
FOR URANIUM PROCESSCRS

1. Persons to be Monitored - Bioassaays shall be performed for all workers who are
routtnely exposed to airborne yellowcake dust or uranium ore dust. Bioassays

shall also be performed for any trorker te=porarily exposed :o excessive levels
of yellowcake or uranium ore dust, such as may occure when maintenance work is
performed in high dust areas.

2. Tvoe of Bioassay - 31oassays shall be by =eans of urinalysis capable of detecting
the uranium content of the urine with a sensi:ivi:y of at least 5 micrograms
uranium per liter of urine. Results shall be obtained within 20 days of the
collection. If an outside laboratory is used, results exceeding 30 pg/l shall
be reported by celephone.

3. Frequency of Bioassay - Bioassays shall be conducted at least once each =onth
for workers routinely exposed to uranium dust. Workers temporarily exposed
shall have a bioassay sample collected two to four days after exposure :o the
airborne uranium.

7
4 Actions Based on B!oassav Results - A value of 30 =icrogrs=s/ liter under equilibrium

conditions is considered the limiting value a worker may have for chemical
toxicity. A valve of 130 micrograms / liter obtained wi:hin two weeks following a
single intake of yellowcake indicates a value sufficiently large to cause kidney
damage occording the the U.S. Nuclear Regulatory Cc= mission. In view of this,

the folicwing actions will be taken.

a) Less then 15 g/l - None

b) 15 :o 30 g/l - 1) Confirm resul:; (repea: urinaly*,is)
21 Atte=pt to identify cause of F.igh. exposure
3) Take corrective =easures and/or 11=1: worker exposure,

c) Creater than 30 pg/l - 1) Take actions as given above for 15-30 g/l
2) Re=cve worker frem high dust area until bioassay

is 15 pg/l or less.
3) Notify the Agency in wri:ing

;

d) Creater :han 30 pg/l for four
consecu:ive bicassays or greater
than 130 g/l for any one test - 1) Take actions given above

2) Have additional urine sa=ples(' tested for albuminuria.

5. Prevencion of Soecimen Contamination - Speci= ens will ~rnally be collec:ed
within 2 days af ter a worker returns to work from the weekend or frem his days
off. Specimens will be collec:ed at the beginning of a work shift in an ares
f rce of uranium con: amination and prior to the worker encering the restricted

Clean disposable con:ainers will be used and the workers will be instrue:ed qarea.
to wash his hands carefully prior to voiding. \
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6. Ansivsis - Sioassays shall be analy:ed by .

(Coc=ercial Laboratory or Licensee)
(If the licensee is to analy:o the bicassays, procedures for such analysis
should be given.)

7. Quality Control - n e bicassays shall be processed along with known control
specimensof1pg/ land 30j<g/ltoprovideameansforassuringtheaccuracyof
the tests.

.
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July 20, 1979

Mr. Hub Miller
Nuclear Regulatory Agency
396 Silver Springs
Washington, D. C. 20555

Dear Mr. Miller:

Re: Request For Information on Waste Disposal Wel'

In response to your request for information on indutto i wastedisposal wells in Texas, please find enclosed an "In:..mation
Package" dealing with the Texas Department of Water Resources '
disposal well program.

.

For information pertaining to waste disposal wells or other
wells relating to the exploration, production, and development
of oil and gas, ycur inquiry should be directed to the:

Railroad Ccmmissicn of Texas
Post Office Scx 12967, Capitol Station
1124 Scuth IH 35
Austin, Texas 73711

If we may be of any further assistance to you, please contact
us anc if you get a chance to visit Austin, please ccme by and
see us.

3incerely yours,
*

.

'

Suck Steingraber, Head
Undergrcund Injecticn Unit

NAS:vg
Enclcsures
cc: Mr. George S.ngletary, Railrcad Cccmission of Texas

hg\
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