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FIGURE 2.2.02 STRATIGRAPHIC COLUMM:
VERTICAL
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Most of the Paleocene Fort Unfon rocks were derived from soft Cratacecus shales
and sandstones and, therefore, are mainly fine-grained clastics. Oeposition
in the Powder River Basin area was primarily from large sluggish streams vlt.n
associated coal swamps. By late Paleocene time, however, erosion

cut into the crystalline core at the end of the ancestral umh Mountain w
intermittent floods of arkosic sediment poured into the southern end of what

s now the Powder River Basin. Alluvial fans were formed, with at!

upper Fort Unfon. Figure 2.2.03, shows the Powder River Basin regional geology
and uranium aining areas.

The uranium-bearing sandstone in the proposed test area has been designated as
the “2* sand (see Figure 2.2.04). The production zone is generally 30-50 ft.

1n thickness. The aquifers and aquicludes above and below the “2" production

2o0ne are also designated by numbers; the lower the number the deeper the zone.

The nqu"nr which underlies below the “2" production aquifer is designated as
the “1* sand. This sand is fine-grained, gray-green and moderately silty to
slightly clayey. The “1" sand is approximately 15' thick.

Separating the “1" and “2" sands is the "1" clay. This clay is usually silty
and occasionally sandy. It is dark gray-green in color. The thickness is
approximately 12'-15' thick.

The "2 ab" sand sequence is directly above the “1" clay. Where reduced, its
color s gray-green and pyrite is found in clusters adhering to organic

particles. The “2" sand contains the ore. This sand is very fine to medium
gu!md but occasionally it becomes coarse grained. It is subangular, poor to
moderately sorted and has fair porosity which can be locally reduced by
characteristic interbeds of clay.

Above the "2 ab" sand is the “2" clay. This clay pinches out in the vicinh.y
of the outer ring of monitoring wells, near monitor well NPMW-2 and mon'

wall NPWM-3 (see Figures 2.2.04 and 2.2.05). The production zone can bo con= .
sidered as a continuous sand, the "2 abc" sand with a clay stringer. This clay

stringer is the "2" clay.

Above the "2 abc" sand s the zone desfgnated as the "3" clay. The clay is
dark gray to green-gray in color and is silty. It contains relatively small
intervals of fine-grain sand intarbeds which are believed to be insignificant
in terms of permeability. This {s due to the mixture in the sandy zones of a
variety of particle sizes and very thick clay interbeds. The predominantly
clay "3" zone {s approximately 260 ft. thick.

The "3" sand fsmediately overlies the “3" clay. It is typically very fine to
udh-gﬂinld although it becomes very coarse-grained locally. It is light

ay-green in color, subangular, has fair porosity with stringers of silt and
:lw and small fsolated beds of clay. It averages 80 ft. in thickness.
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Above the "3" sand s the "4" clay. This is a silty-sandy clay and is medium
to dark gray. [Its average thickness is 40 ft.

The shallowsst continuous sand in the review area is the “4" sand. It is very
fine to medium-grained, gray- colored, silty, subangular to subrounded.
This sand averages 40-60 ft. in thickness. The base of the Wasatch Formation
{s represented by this sand. The upper Wasatch has been eroded and is not
present in this area.

Flwn 2.2.04 shows the "1" through “4" sands and clays. The designated
: “l;: are considered to be aquifers and the clays 1-4 are the separating
aquiciudes.

2.2.2 Water Quality and Pump Testing

“As a result of the lack of mnlon-nz in this area, the groundwater that is
present in the "4, "3, “2 % and "1" aquifers is not used for drinking water,
stock, or other ulu. m.m 1/2 mile (.08 km) of the site boundary.

Uranium Resources Incorporated has submitted water quality data from all of
the injection wells, prow:tion wells, and the monitor wells. NRC has received
adequate baseline data except for some newer walls. ~Additfonal monitoring wells
have been installed in order to monftor the “1" sand aquifer (well NPOM-1),

the “2" sand agquifer (NPMS-1), the "3" und aquifer (well NPMS-2), and the
""‘ sand aquifer (well NPMS-3).

Based on the water quality data submitted by URI from the production-injection
wells and monitor wells, the water quality in the "2 abc" sand aquifer exceeds,
at times, USEPA orinking water standards for the following: pH, gon alpha,
gross beta, fron, radium and TDS. In all cases TDS is between USEPA's (250 mg/1)
and Wyoming's (500 mg/1) drinking water standards. The water quality in the
adjacent "1" and "3 aquifers {s of similar quality but is not mlrly as high
in radium as the "2° sand. Although, the radium in the "1" and "3" sand is
above USEPA lr'nklng water quality the levels are within a treatable range.

The "1" and "3" sand water quality will be evaluated further as additional
data from the newer wells which monitor these zones is recefved. It should be
noted that well NPNS-3 which monitors the uppermost "4" aquifer has been dry
to date so there is no water quality data for this aquifer. Appendix A of
this document contains baseline water quality data.

The walls DM=1, MS-1, MS-2, and MS-3 will be used for monitoring excursions

/ thruagh the confining beds above and below the production sand aquifer.
Because “hese wells were added after the lqnng program was underway, it is
necessar/ to establish additional baseline da The NRC uuff will muln
cata tor 4 sasples from each well. This mnlml data will be required to
be submftted by URI prior to the injection of Vixiviant.

unnh. Resources Incorporated conducted a pump test at their North Platte
roperty. The purpose of the pump test was to evaluate the hydrogeologic
propcﬂ.iu of the uranium source bed, including anisotropy in the horizontal
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plane of this aguifer, the presence of hydrologic boundries, and the determina-
tion of potential hydraulic connection. Figures 2.2.06 and 2.2.07 and
Table 2.2.02 pertain to the pump test results obtained by URI. Figure 2. 2 06

shows the various transmissivities calculated from the wells in the “2 ab

aquifer. Figure 2.2.07 shows the cone of depression. Table 2.2.02 n-lrim
the results of the pusp tast for the production aquifer. Based on NRC staff
review, the results calculated by URI seem reasonable. Detailed results of
mlym pertaining to the pump tests is contained in Appendix B of this

ument.

The pump test consisted of one nwlng well (P-1) and 13 observation wells
(W1, W-2, Wi-3, M-4, Wi-5, W-6, I-1, 1-2, 1-3, I-4, MS-1, MS-2, and DM-1).
The wells P-1 and wells lu-l -2, IH-J -4, -5, W6, !-1. 1-2 I-3, and
1-4 are completed into the "z ab" sand stratum. Ucl'ls MS-1, MS-2, and IIO-!
are completed into the "2 c* und ‘3" und md 1 und. mp‘cﬂuly. ater
Tevel drawdown for MS-1, MS-2 1 do s ome response to puspage
(Figures 8-12, B-13, and 8-16 of Awtndix 8 rupoctivcly)

URI attributes the response of well MS-1 to water movesment around the “2" clay
which pinches out in the vicinity of well M¥-2. The NRC staff concludes that
this is a 1ikely nalannion which s confirmed by the geophysical logs. Thase
Togs show that the “2" clay is not present in MW-2. This {s of no consequence
sfnce the "2 abc" sand is considered as the production zone and the "2" clay

is not considered to be an aquiclude. URI agrees with this interpretation.

The "3" sand, which is separated from the "2" sand by 260 ft. of clay was
monftored during the pump test by utilizing well MS-2. A water level rise of
approximately .15 ft. was observed after the first few hours of the pump test.
URI states that this results from a reduction of upward pressure on the

“3" clay from pusping the "2 ab" sand. The NRC staff agrees that water levels
in adjacent aquifers are 1ikely to respond in this manner.

URI, attributes the water level response (of approximately .2 ft.) in well DM-1
to changes in barometric pressure and antecedent water level change trends.
URI adjusted the water levels in well DM-1 for barometric pressure changes and
the water level trend. URI assumed a barometric efficiency of one (1) !or '.hn
aquifer. This assumption was the basis of their and is
In‘/ the NRC staff to be reasonable and consistent with usual practices.

mm the barometric pressure and prior trends do appear to account for

the response in OM-1, which 1s separated from the production zone by approx-

imately 15' of clay, the response could irdicate leakage.

Well P-1 was pumped at approximately 9.7 gpm for 4200 minutes while water
levels in the cbservation wells were measured. Recovery measurements were
taken for 4320 minutes. Orawdown and recovery data were plotted on full
logarithaic and semi-log paper to determine the transmissivity and storativity
of the "2 ab" sand, and the existence or absence of boundaries.

Table 2.2.02 pnnntl the summary of aquifer properties for the production
aquifer. This table gives the transmissivities from the log-log, semi-log
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SUMMARY AND CONCLUSIONS

This Environmenta) Ispact Appraisal was prepared by the staff of the U.S. Nuclear

latory Commissfon (NRC) and fssued by the Commission's Office of Nuclear

Materia) Safety and Safeguards.

This action s administrative.

The proposed action is the issuance of Source Mater{al and Byproduct

Materdal License SUA=1400 to Uranium Resources Inc., for implesentation

of the North Platte Project Sita Research and Development In Situ Leach

Project, Dockst 40-8786, 1n accordance with the Company's statesent in

1ts application and accospanying technical report of March 31, 1381 and

::';1'?»'{"" dated July 22, 1961, August 17, 1981, and October 21,
A .

The proposed project consists of solution extraction (in situ 1eaching)
operations involving uranium ore deposits within the Uranium

Inc., North Platte Project Site in Converse County, Wyoming. Resesrch
and davelopment activities wil) include a maximum 100 gpm process plant,
two small evaporation ponds, and one five-spot well pattern within a ring
of monitor walls. The project has an estisated 1ifetime of one (1) year.

Sumsary of environmental and adverse effects:

3. The site is primarily used as grazing land for 1{vestock and wild-
Vife. -Inftiation of the project would result in the tesporary
resova) of a maximum of approxisately 1-2 acres of land from grazing.
The resoval of one to two acres from this very low density grazing
area is expected to have a negligibla impact on any specific 1ivestock
mesber or on any populations of livestock. Likewise, no adverse
1mpacts are expected for large wild gase animals. Saall wild animals
could have individual mesbers adversely affected. The number of.
small animals disturbed or otherwise adversely affected is expected
to be very minisal and no adverse impacts on any populations are
expected. A1l disturbed areas are required to be reclaimed.

b. _The long-tarm effects of the ressarch and development project on
gr ter use are t0 be 1. Gr in the ore
20ne within the {mmediate area of the well patterns is expected to
temporarily contain increased concentrations of radioactive and
toxic elements during the operation. Restoration should return this
water to a condition that is )| with its p g use (or
potential use). - Surface water will not be affected by norma)
operations.

€. There will be no discharge of 1iquid effluents from the North Platte

Project Site. Atmospheric effluents are expected to be within
acceptable limits, and the effects will be insignificant.




The principal alternatives considered were the following:
a. _ Alternative mining methods.
Open-pit, undsrground, and solution extraction (In situ hshiu)

were uminnd, as well as & unlr!un of m
clated with each.
linl the designated ore deposits. Tho lurf 1m uue‘llm

n situ \ueMng will be much less severe than the fmpacts that
vwld result with open-pit or underground uranium aining cca-niu
by conventional -ming. With proper well field managasent and
sonftoring, the impacts to groundwater and surface water should also
be considerably less.

b. - Alternative leach solutfons.

An alkaline rather than an acid leach ulutinn um Ia utl'liud A
sodium bicarbonate be used to
solubilize the uranium underground. Thu staff eon:luts than an
alkaline solution fs suitable and environmentally more desirable
than an acid solution.

€. - Alternative of no licensing action.

m denial of a source material license is an alternative available

to the NRC. If fed, designated ore deposits could not be
mined using the solution extraction method. The staff concludes
that this project can be conducted in a manner which protects public
health and safety and the environment.

The Environsental Ispact Awniul will be made available to the pudlic
and to government agencies in October 1981.

From the analysis and evalustion made in this statesent, it is proposed
that the source material license contain the following conditions:

1. Authorized Use: For uranium recovery from pregnant lixiviant in

mordmtn with sutmm.l representations, and conditions contained
n the licensee's March 30, 1381, Technical Report: Sections A-1, B-4,

a-s—e—s l-s-d-7-|. 5-9. C—l. C-2, and in supplements dated July 22.
1981, mmn. m1.uuocunrnmz7 1981. Wherever the word
"wi1i® 15 used in the licenses's submittals, it shall denote a require-
ment. Notwithstanding the above, the following conditions shall override
any :enmcting statesents contained in the licensee's application and
supplesents

2. The uranium in-situ soluticn -ln!n? operations shall be performed on
a maximm {njection-production well field area of .06 acres within
the area shown in Figure c-5-2 of the March 31, 1581 Technical
Report submitted by URI to the United States Noclear Regulatory
Commission (usnw.'). Uranium Recovery Licensing Brench. This area
calculation (.06 acres) does not include the cutar ring of monitor
wells NPM-1 through NPMM-6.




Variation from the scdium carbonate-bicarbonate leach soluticn with
hydrogen-peroxids, oxygen, or psroxide added, shall require prior
USNRC, Uranius Recovery Branch spproval through assndment of this
Yicense. The 1icenses shall explain the proposed varistion and
assess its environmental fmpacts with respect to Tﬂntnur
quality, the pond water characteristics, restoration msthods and
criteria, and monitoring requiresents.

The ten (10) wells (6 perimster ore zone monitor wells and 3 shallow
and 1 deep monitor well) shown on Figure C-5-2 of the licenses's

March 31, 1981 Technical Report shall be used for groundwater quality
msonitoring during solution mining cperations and during groundwatar
restoration. These wells shall be sampled for chloride and conductivity
evary two (2) weeks and once every month for alkalinity, calcium,
chloride, sodium, fvity, and uranium. Prior to
termination of 1ixiviant addition or at six (6) months after fons
begin, whichever comes first, & set of samples from all of the moaitor
wells shall be analyzed for the full suite of water quality indicators
1isted in Table 5.1.01 of the EIA.

Upper control 1imit (UCL) criteria shall be applied to monitor wells
to determine when action must be taken to contro)l excursions during
afning. The USNRC shall require that the excursion indicator

set include the following: chloride, conductivity, alkalinity,
calctum, vanadium, sodfum, and uranium. The UCLs shall be based on
the mesn for each indicator for each individual monitor well. Pro-
posed upper control limits for the seven (7) excursion indicators
above shall be submitted to the USNRC, Uranfum Recovery Licensing
Branch, Washington, 0.C. 20555, prior to injection of lixiviant.
Well NPMS-1, which is cpen to the 2c sand, shall be exespt from
establishment of UCLs as per Section 5.1.1 of the EIA.

1f any two excursion indicators in a well exceed the upper control
1imit (UCL) or 1f one excursion indicator exceeds its UCL by 20% of
§ts UCL, the licensee shall take another water sample within forty-
eight (48) hours and analyze it for at least the seven (7) indicators
1isted above. An excursion 1s confirmed if two or more UCL values
are exceeded or 1f one UCL valus is exceeded by 20X or more of its
UCL. Corrective acticn to mitigate the situation shall be initiated
by the licansee when an excursion is confirmed and the USNRC,
Uranfum Recovery Branch shall be notified within forty-eight (48)
hours by telephone and within seven (7) days in writing. Corrective
actions shall be maintained until the excursion is concluded. In
addition to corrective actions, sampling frequency and ml;sh of
excursion status wells shall be at least once every seven (7) days,
for the seven (7) indicators listed above, as long as those wells
are on excursfon status. An excursion is considered concluded when
the concentrations of excursion indicators are below the concentration
levels defining an excursion.




o m- abjective of ummc

to the USNRC, review and
umﬂ 1nmfmof|"m“atpﬁwumﬁu(nef

shall be to return the grounater =
quality, on a groundwater quality indicator-by-indicator basis, to
basslins Mtlm. The 11censes shall subsit restoration criteria
Uranium Recovery Licensing Branch for i

fon.

Ouring restoration enm(m the 1icenses shall sasple analyze
the composite mumu stresm on a biweskly basis. Water quality
saspling and analysis of representative injection or recovery -nllo
in the well fi-ld-hllhmulmm,bu <o msonftor 3
dif n the within the uﬂ field.
Snﬂng uul uulylu of al] sonitor wells shall continus on &

ne operaticnal basis, as defined in License Condition No. 8.

The volume of discharges to cupcmlm ponds ahall be
recorded. Quarterly sasples ov bleed solution shall be analyzed for.
calcium, chloride, alkalinity, sodius, uranium, radius-226, sulfats,
and T0S. The results shall be included in the qurmly Teport as

per License Condition No. 14, below.

The two evaporation ponds shall be monitored 'or Teaks en () nlly
basis. Any fluid detected in the standpipes o mm eak detac
tion systems shall be analyzed initially for chloride and conduc=
tivity. If these concentraticns exceed Wyoming Drinking Watsr
Standards, then nuidl shall be analyzed for calcium, chloride,
nmmw. mm-. uranium, radium-266, selenfum, n-uni:. sulfate,
and TOS. the chesfcal quality of the fluid found in the stand
pipe m Wnu Orinking Mater Standards for any of n-
{indicators mud. the licensee shall taks fmmediate steps to repair

the leak USI!:. Uraniua w Sranch shall be notified
within forw-ﬂm ) hours. quality samples takan st the
standpipe shall be saspled for all un (10) indicators at lesst

every seven (7) days during the leak pericd and for at least two
waeks following repair, 1f any resfdual liquid v-hu in the
standpipes. The results of all standpipe analysis shall be m

:o.‘mllti n the quartarly report as per License Condition No. 14, %
ow. 2

A report describing the actions taken by the licenses to repair the
pond and the results of those acticns shall be included with the
quarterly report descrided in License Condition No. 14, below.

The ursnium plant shall be cperated at a saximm flow rate
of ‘one~hundred (100) gpe. - Pressures at the well heads of injection
wells 1n the ore 2one shall not exceed 100 psi.

The water level of n:h sonftor well shall be monitored ance daily
for the first two (2) weeks of continuous operation of the -llﬂuld.
After the inltul m (¢3) mu. water level monitoring can

decreased to wesk. An exception to this shall be nlh
NPON-1 and mts-l -Mcn shall have continucus water level recordars.
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o, 18 hln. untfl the mant ng 15 clmmnuﬂ. ;

A ﬂnnmeaua!nmi ; -um Rjectie

.  pressures shall ba checked at lout par day..

St m'umciummc vmmn. mllumunuﬂy
: _‘mﬂ onal 1og. -

loration hunnln. post-test hudnln. ul all -lh -lnh the
m.umumuucm sonitoring and not preperly -
elnl ealed within a specific unit su" bepl prior to
- :’&%‘3"&%‘ requi " bty m"' 118 shall: n’ mu
wils
prior to dln-iuimu the llh for umt.ﬂcul !

The Hcenses shall conduct .:-alul wll mtmﬂy
wall that "'}L’. used for injection before leach solution i‘

»_Uranfus hwm:{ Licenst

provided with s report, Mcr to 1ixiviant ind

1n’detatl a1 sechanical: {: ty tests and their results after

Iu:iu is enlm.v lf any wall fails the test it shall u mlini
addition, the shall be notf

USHRC fled
-v walls -uiea nitially failed the tests b
red or The tast outlined on n.c-n«vmum'-
n‘xm \w“hmmunluu( ) sinute
lgeu‘l e;ni‘m:.”ﬁ!’::uf
munlhll umuu lnmummumn
ﬁ-l tal o u\lum -mumm -
minm g e

v mu

Amlymm“hnmmumm um Recovary

; umium sumsrizes the status mlﬂ!n situ test
m‘nﬂm nnmn wlm iuw ul“ niuntuu
- such &8 water quality end water leve] cata, Vixivient aigration :
emn.m..m stion luuiu volumes and
chenfcal analyses of injected Vixiviant, and-

‘gunnul amm' o v ‘““ "'ﬂ'r‘ug. Far the ’v-nnw-
a8 ! rnn- : r :
f + *less than the lower 1{aft of detection”,

or sinti{ar terms shall.not:be used. In those cases where the value’
n Tess than the owr Hllt of mm. the. m«m Vait shall
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_The licenses shall the radi lmm environmental nu!hﬂg

perforn
a8 MHM (u tm- 5.2.01 01' ﬂn E!.I. Precperational data
:'.:.'z..m. ot i o
Licensing inthe FIrot mﬂy “repott cim Ao Ucmsa
Conditt oa . above. o

Ted
efuum luulltimm!:h( d 1 g
uﬂu a failure. This m"lcawm mn be «mo-a. within ssven

» by submittal of a wri r?mm fng the conditions
luﬂn to the nﬂm or wm al failure, corrective actions
taken, and results achieved requiremant {s in umm
requiremnts ef 10 CFR Part.

The licenses lhl“ mly with the following regarding mmin and
construction of the evaporation ponds:

The site of the mnmmnuimminmw
entitied ™ cal !mutlpuen for the Proposed URI Mo. 1 -
Reservoir to be constructed for the Uranium Resources Incorporated,

mnmxusmmmlmcnmnuummu.m ;
[340, 6th P.M., Converse County, Wyoming® by Chen and Associates, A
nc. dated July 23, 1981.




_eabaniments shal) have a maximus hefght of 10 fest, extarior
opes of 4M:1V and 3H:1V respectively, and a crest
“-The esbankment f111 lll“ consist o' lnt:ow

' "61- their optimus sofsturs contents a3 ned by
A oiplﬂe-my different ul d type used for
sture~density curve shall be mlqud using the

,w Hn um be ma down ‘ln o038 um not to excesd

'12 fnches in thickness. Mo frozen saterials or oversized matarial
:(greater than 6°) shall ho uuﬂu 1111 and m ﬂn shall be placed
‘on u. of frozen matarials.

-The -mu mﬂn testing that shall b‘ ‘uti1ized to ensure
en.llm with {tes "b' s the "Density of Sofl in Place by
the Sand Cone Method” (. . Soll il

The l.umeu of each uimn-tmiv ﬁﬂd test shall be randoaly
selected by the nesr=in=charge to be representative of the work
parformed. - As a minfsum, there shall be a tast taken for each ift, ‘
.~ ench construction shift durluu which 111 h puud. and when the 4
' neer deems tasting is au. how= =

vmmmmmuummmtw-mm
construction report (ites "a®). A1l aress that fail the soisture-
mm mﬁw lhl" be reworked and retestad.

prtor: u pll:im ‘the sater{a) foninn the 'l?r in which the leak

‘dataction pipes are placed, . the subgrade sha! scarified and

2 to the eﬂuﬂl in 1tem "b" above, and graded to a

54 nmn-uumeflulﬂunml %o 0.1 fest over a 10-foot
3 o clay -mmu shall be um u any

e leat dataction 1-inch diameter PVC piping network and ‘the
3 fon tubes shall be instailed at the locations shown on
Ine., ‘mm Platte Profect



1.

- G=inch lsyer dinetly baneath the pond liner. At least two
.- parseabiVity mu. or gnmtlu tests correlated to mm:y.

shall be performed on the bedding sand to verify the requ
I;MII of two omn of magnitude greater pcfnubmty mn mt
of sm

Mor to Viner the leak d fon system shall be tested

" to assure zm 1t functions pnurly. The leak detection

on sys
tion tests shall consist of discharging water at fnur different

opera
flow rates varying frem 1 to 50 gallons per minute on top of
“ lesk detection

the
on bedding saterial. The locations in each pond shall
be visually selected by the engineer to be as far as possible from
the perforated collection tubes. Two of the four tests shall be
parforsed 1in each pond. The lm shall then be monitored to
determine {f the water reaches the susp. If water is detected in

the sump, the system shall be deemed table. If water does not
reach the uq the shall be checked, ired, or reconstructed.
The 1iner shali not be fnstalled until the above dascribed test is
passed.  The licensee shall record the travel tise, amount Tow
rate of water discharged, the amount and flow rate of water
collected at the sump. The USNRC, Uranfum Recovery Licensing

- Branch shall be notified by u'lepm of the results of the tests,
within two (2) days after their completion.

The_ponds shall be 1ined with a 36-ai1 reinforced Hypalon liner
anchored in trenches at the crest of the impoundments. The liner
shall mest and be installed fn accordance with the specifications
provided in Attachsent II to the licensee's letter to John J. Linel
dated August 17

The 1icenses shall -inuin at lmt m fnt of fresboard between
the esbankment crest and the pond 1

The licensee shall at all times maintain sufficient reserve capacity
in the evaporation pond system to enable the transfer of the contents
of & pond to other ponds in the event of a leak. In the event of &
Teak and subsequent transfer of liquid, the freeboard resents
of m"“?cim ®§" shall be discontinued while the 1iner is being
repaired.

A fence that prevents the intrusion of gase animals into the
evaporation pond areas shall be maintained.

Within 6 months after cospletion of the ponds, the 1icensee shall
subnit & rwort Mlﬂlm the constructicn methods, mtmlu
controls, quality assurance programs, and testing sethods that

actual), utmud 1n the construction of the ponds and the Iruullmon
of the Teak detection system and 1iner. The report shall also

provide tast results cbtained during construction and as-built

crnﬂ“ m”l:-lng datails of construction of the various components
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M The ﬂm IMII notify Miun v, m. Office of Xnmina and

Enforcesent, Arlington, Texas and the Uranium Recovery Licensing

Sranch, USNRC, Washington, 0.C., at least thres weeks prior to the
eu‘lnlon of "the ponds to prov: ide adequate time for onsite
~-inspections by the USNRC.

" 21" This Vicense shall not be terminated until the USNRC has determined that
: and well field mmim has met

all sits
n applicable standards and nauuﬂm
7. The position of the NRC fs as follows:

Solutfon extraction of uranium fs a developing technology. Uncertainties
_regarding environmental impacts, particularly with respect to groundwater
"~ contamination and the ef of g restoration techniques,
- have _been recognized. - Testing and data "collection fn a research and
-~ development project u propeud by the spplicant to eliminate the uncer-
tainties. The scope of the proposed pro,]m 1s sufficiently H-iud in
-size to enzble nining qy
without significant mlm-nu‘l Hn.

The muhn of the Nuclear lqulnm-y Comsission fs that, after weighing the
environmental, econcmic, technical, and other benefits of the Uranium

luwren nunn Platte Project mimc negative environmental considerations,

and considering available alternativas, the action called for under the

“National Environmental Policy Act of 1969 (NEPA) and 10 CFR Part 51 is the

issuance of a Source Material and Byproduct Matarial License to the applicant,

_subject to License Conditions No. 6(1) through (21) above.




ENVIROWMENTAL - INPACT APPRAISAL FOR URANIUM RESOURCES
3 INCORPORATED MORTH PLATTE PROJECT

1. INTRODUCTION

1.1 Background

Uraniua Resources Incorporated (URD) qmn to the U.S. Nuclear lqulm
Commission (NRC) for an MRC Source Materfal and Syproduct Material License to

construct and operate an in lim Teach uranium extraction and recovery facility
in mru.:my Wyoming. The project, known u “North Plucu' Project, is

w-tvn and operating mmﬁuiu expectad 'wr a \’ull-mln mt!ou

The North Platts RSD mu:: Site consists of about one (1) acre located
approxisately 14 alr -ﬂu (22.5 im) nortiwest of Douglas and 15 air miles

- (24 km) northeast of Glenrock, (Figure 1.1.01). The pmj-u sita is in
Section 15, Tam, na.

The applicant proposes to extract in situ, uranium contained in an aguifer .
designated as the "2* um zons of the top of the Fort unlon Forsation (geologic
forsation) at a depth o S75 fest. Sodium

solution M an uldl:ing agent would be injected into the uranifercus unit of
the Fort Unfon Formation and recovered through a :1!1!; five=spot well pattern
during the mﬁm procass. The un pattern would consist of four. lujnc-
tion wells surrounding a central production well. The anticipated production
flow rate will be up to 100 gallons par sinute (gpm).

The applicant pmu mum system to its pr.ini

and use use) after sining is completed. This is to be
accomplished by rm“ng wine formation water back into the formation after
fon exchange untfl 'y water quality has been reached.

1.2 Proposed Action

By Jetter to the NAC dated March 31, 1981, Uranium Resources Incorporated
requested a license to receive, possess, use, and transfer source saterial and

mmm-umnnmma research and development work associated
with in situ extraction of uranfum at their North Platte Project Site in
Converse County, Wyoming.

The purpose of m- proposal. is to detarmine 1f the ore at North Platte
Project s;u can bs extracted in an environmentally scund way that is
economical.

This fspact appraisal discusses m environmental aspects of the proposed
rullmﬂm. The proposed action s to grant a license to Uranium Rescurces
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: wumvmw.mm:umuu uquim lnor‘nu'.. nuln.
transfer...sny source matsrial...” (mt 1s, uranium and/or

..possess,
“thorium’ iu m form, or ores containing 0.05% or more by weight of those
substances).: In additfon, the Uranfus i1 Tailings Radiation Control Act of

£1978 (UNTRCA) requires_persons who conduct uranium:source material operations
to obtain a: mmt saterial 1icense to own, use, or possess tailings

- genarated by the mtlon (including ‘above-ground wastes from in situ -
operations). CFR Part 51, this environmental appraisal has been -

m application is not regarded as a major federal

actfon that could significantly affect the quality of the husan environment,

mmlml m wm ‘not _be prepared.

" The State of Wyoming w Emimm‘l inl!t.y (WOEQ) um-mm
the s uu's Em(mmul Qullu,v Act of 11973 and ‘implementing rules and

. regulations. “Uranfua Resources Incorporated has applied for a Hunn from
:mmumuummnfunuy i

a3 luh of MRC Review

for the 1 mmnwﬂomﬂbym

: apact. appr

Divisfon of Waste . 5 'loewuy (K] (Hl) of the
- NRC.” This report u ‘that appraisal.  The staff m performed the
“sppraisal of environsental and uuw ‘considerations associated with the
- proposed 1icense in accordance wi ftle 10, Code of Fedaral Regulations
Part 51, umin and hmlmry nlley and for Envir

Protection.

‘In eondu:!ing this appraisal, the staff m(am ‘the following:

o  Enviromsental in ted by the applicant to

m NRC in March 1981, July 1!!!. lumut 1981, and October 1961 to lwwn
3 nwliuum for a license; :

° 'lnvof-thn lmlln in discussion by the State of Wyoming, Oepartment of
% ‘Environmental Quality, Land Qunln‘y Division relating to suu licensing
_ - ectfons; and: -
) Site visit w nc staff on Mrﬂ 7, 1981
-2/ SITE cEsCRIPTION
2.1 \acatton and Land Use

The pmuu RED Vicense area is located in the South Mr River Basin,
- Wyoming roxisately 15 air miles (24 km) northeast of the town of Glenrock
e ‘md l: atr -ﬂu (22.5 km) northwest of Douglas. Figure 1.1.01 shows the site
- location. -




area wvere Mmﬂally uul fu uul '

1icense
ldl".wl o muu 1s: leased
privats owner. “ m 1snd J&Mp! “the ares remafns in:the
hands of: nnhill!-l Howaver, lnllqhnulnﬂm mom.m
n“‘“ﬁlfﬂlﬂllm. i

receives M-lmzwgucinnltlu-no'ﬁamu
- Subsaquent vapid runcff has resulted in & sparse
nwmmu&m o a result of intermittent stramm
lt’q Tand 1s usaful:for umm wutnofmhd
1tivated Yands with! uwi.ﬂ m to the

 of m -um«m uu
:the. e .mmnmminmmlmumiumm
i urantum sining. -

ofmfuur!‘lmlntn.uurm"

The pr M the southwest 1

';M-wmnm. thMrlllmlmn 1s a north-south aligned ]
B S e S ST
p: Ny ‘anis some ves| s valy.
Near_the' 1 the VasateirFart Un ¢ az :

fon vﬂlnlml contact, the strata
lmny a8 much, u 20°.

TMl'mcmutnuudenumc Mn mnhmomunm
on'the s r ¢ structure 1s the Powder River Basin

2 “ulmh. b-.w' mormaunmmmm site ares. -
~.Figure 2.2.02 11lustrates the stratigraphy at Mmmtnh z.z.u
Mme:Mu!nmﬂﬂMq«mchh. G

“The poloy of the g::lt ‘area consists of both Wasatch Formation of early
.- Eocene age and lhlnﬁn-ﬁnnornlmtg -The Wasateh
- Formation muu of500-600 ft. of sandy sf

and ively clean t :
e Fort lm le undarlies the Masstch Fm-un.
of - intaritded semiconsolidated fine-to-coarse-grained sandstons, si)
claystons, “'niu. and coal. ' The host sandstones for m North Platte:

mnum mw munmm-z
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drawdown, and recovery analyses for this test. The average transafssivity
using the Theis nonequilibrium technique is calculated to be 430 gal/day/ft.
Average values of 430 and 400 gal/day/ft were obtained from the semi-log
drawdown and recovery plots respectively.

Storage coefficients for the production aguifer (as calculated from log-log
analyses) varied from 1.0 x 10 ® to 1.2 x 10 ¢. The range of storage coeffi-
clents from the n-i-log (straight 1ine) analyses varied over a larger range
(1.8 x 10 © to 1.5 x 10°4). A storage coefficient of 5 x 10  is thought to
be representative of the “2" sand aquifer system in this area.

URI applied the Theis nonequilibrium technique and the Jacob modified
nonequilibrium i the tr )] ity and storativity
values for the "2 ab" sand. The log-log plots of drawdown versus time for
observation wells Mé-1 through Mi-6 match the Theis type curve fairly well.
Howaver, the early drawdown data for observation wells I-1 through I-4 do not
plot on the Theis-type curve. URI attributes the deviation to well bore
storage effects. Well bore storage is generally the cause of deviations from
the predicted Theis response for early time periods. Mevertheless, it remains
a possibility that deviations from the predicted Theis response that occur in
the drawdown data may be an indication of potential leakage, but the well bore
storage effects are belfeved to be the predominant factor.

The semi=log plots of drawdown versus time for wells MwW-1 through Wi-6 and I-1
through I-4 show the effects of a negative boundary after approximately

1000 minutes of pumping. As indicated by URI, these deviations may be due to
barrier boundaries. Table 2.2.02 that the of the "2 ab"
sand ranges from 8 feet to 39 feet, which could result in similiar changes
because deviations from the predicted response may be due to changing
transaissivities which correspond to changing thicknesses. In a likewise
manner, changes in transaissivity may simulate the effects of leakage in the
data plots.

A complete characterization of the multiple aquifer-aquiclude system at the
test site is not possible based on the type of pusp test conducted by URL. To
fully define and quantify the vertical hydraulic vity (leakage

of the confining beds would require a more elaborate testing program which would
include monitor wells completed in the confining beds themselves. Altho

the pump test snalysis conducted by URI cannot adequately quantify leakage, it
can indicate a potential for significant leakage (deviations of the field curves
from the Theis-type curve, usually at later times during the test). The field
data, as plotted by URI, do not show any significant deviations from the Theis-
type curve (type curve represents a nonleaky condition) which would indicate a
significant potential for leakage. Those deivations from the Theis-type curve
during early times ware explained previously in this section.

Although use of the Theis eq to predict drawd during the operational
phase of this project could lead to overe: pr dr in
response to pumping and/or underestimating water level rises in response to
injection if significant leakage was occurring at the site, the results of the
pusp test would have given this indication. However, the results do not




indicate potential leakage of a significance to warrant a more comprehensive
pump testing program. This is particularly true considering the size, scope,
and duration of the proposed project.

Oversstimating the drawdown resulting from pumping of well P-1 while injecting
14xiviants into four injection wells could lead to the development of enerqgy
gradients away from the injection wells. This could result in the sigration

of Vixiviants bayond the influence (cone of depression) of the pusping well P-1.
For this reason, a ring of sonitoring wells 1s essential to the project.

2.2.3 Confinement of the Ore Zone

The hydraulic integrity of the clay aquitards is the controlling factor over
leakage from the producton “2 abc” sand. The "1" and “3" clay aquitards which
separate the “"2* sand from underlying and overlying aquifers appear to be geo-
logically sound aquitards, in terms of vertical thickness and lateral continuity.
This conclusion is based on cuttings sample logs, the regional geology, and

the geophy ) logs. In , exploration holes within the zone of pumping
influence have been cemented from bottom to top and should not adversely affect
the hydraulic integrity of the aquitards by creating artificial pathways for

the movesent of contaminants.

The MRC staff expects that no major leakage through the confining beds will
occur. No potential for significant leakage has been indicated by the pump
test drawdown results. In addition, the well field will be operated in such a
way that net withdrawals shall exceed net injection quantities (producing a
potentiometric depression in the ore zone in the well field).

The NRC staff concludes that it is possible to conduct this R&D project with-
out significant environmental risks. This is based on the small size and short
duration of the project, the geophysical and cuttings logs, and the required
programs for defining and correcting excursions for groundwater restoration,
for water-level monitoring, and for water quality monitoring.

3. PROCESS DESCRIPTION ?
3.1 [In Situ Leaching Process

In_situ leaching of uranium is a recent addition to the 1ist of conventional
mining methods currently used to extract uranium in Wyoming. ~Basically, in situ
leaching involves (1) the injection of a leach solution (1fxiviant) into a
uranfum-bsaring ore body to complex the contained uranium, (2) mobilization of
the uranium complex formed, and (3) surface recovery of the solution bearing
the uranfum complex via production wells. Uranium is then separated from the
leach solution by conventional milling unit methods (1on exchange).

There can be many environsental advantages to in situ leaching of uranium.
while the conventional extraction of minerals produces significant impact on
the 5 hydrogt gic conditions are favorable, the impacts of
solution mining are much less. The greatest fmpact of in situ extraction is
to ore zone groundwater quality which, in most instances, can be restored to




near baseline quality or the premining quality use or pounti use category.
Compared with the conventicnal uranium minfng and milling operations, in situ
leaching will aiso permit economical nmory of deep, lowsr-grade uranium
deposits, thereby enhancing the natfon's uranium reserves. The extent to which
in situ llnlng can be conducted is 1imited in that the ore zone conditions must
be suitable for containing and controlling leach solutions during the sining
process (conditions described in Section 3.2)

3.2 The Ore Body

At the North Platte Project Site, the ore sandstone contains roll-type uranium

deposits which are mral‘ly associated with fluvial sandstones and conglomerates.

The mineral in the ore is concentrated by a uranium rich, oxidized groundwater

moving down the hydrologic gradient into a reducing environment in a host sand.

Urlnh- is precipitated along the interface of the oxidized groundwater and
rlnmmwim The interface is referred to as the

oxldizing front. The physical shape of an ore roll (ore zone) is dependent on

the local permeability of the matrix materfal and its contlnuity and mmmm

in the geologic unit. Such ore bodies are prevalent in most of the established

uranius mining districts in the western United States. In situ leaching, howaver,

can be conducted only on those ore deposits that meet certain criteria. These

mu"y include: (1) the ore deposit must be located in a saturated zone,

(2) the ore deposit must be confined both above and below by confining layers

of low unubﬂity. (3) the ore mnle sust have adequate permeability, and

(4) the ore deposit must be

The ore of the “2" sand zone at the North Platte Project Site appears to have
been deposited as described above and is believed to have the characteristics
necessary to allow in situ leaching of uranium. Borings taken at the site show
the ore zone to be saturated. The aquifer pumping test conducted in 1981
indicates that the ore zone permeability is adequate and that the deposit is
amenable to chemical leaching. As discussed in Section 2.2.3, the ore zone is
believed to be confined and leakage should not be significant at the site.

The capacity of the aquitards to confine lixiviant movement to the ore zone
will be verified during the R&D testing, as described in Section 5.1.2.

3.3 Well Field and Recovery Plant Design and Operation

The RSD well field at the North Platte Project Site includes 4 leaching wells,
one production well, and 10 monitor wells, near and in the well field,

(Figure 3.3.01). The leaching wells in this initial program were drilled to

a depth of around 550-585 ft. on a conventional five-spot pattern with a spacing
of approximately 50 feet between the injection wells. The production well is
in the center and is 50 ft. from each (njoction -H (-u F!wr- 3.3, 01) Sll
perimeter monitor wells were completed in the “2* around the te.
Monitor wells were completed in each of the mihn above ("3" und) lnd below
("1" sand) the "2" sand within the injection well pattern area, and one has
been completed in the upper ("4 sand) aquifer.

The injected fluid will be a sodium carbonate-sodium bicarbonate leach solution
with hydrogen peroxide and/or oxygen added.
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AN ulln vﬂi be drilled to the specified depth, cased with f{ lass, and
cemented with a sufficient volume of cement to isolate the completion interval
from all other aquifers. Typical well completions are {llustrated in
H n 3.3.02. Data on well elevations, depths, and cospletion 1nunnll for
s drilled in the test area are listed in Table 3.3.01. A small header
buﬂd!nu will be installed near the well field to house the individual well
mataring and control facilities to protect them from the weather. Th. indi-
vidual flow 1ines will be buried and the well heads will lu covered wi
insulated boxes to prevent freezing in the winter months. pnm:d fluid
will be pusped from th- well field through pipelines to the uranius recovery
facility. A& the recovery plant, the uranfum will be removed by solid resin
fon eh-iuu will be added to the barren fluid to mum it to
the desired concentration to be reinjected in the leach zone to recove
additional uranium. The productfon and injection rates vﬂ\ be -und and
controlled to ensure that the groundwater flow in the area is toward the leach
test area. A systes n\m of .03 to 5 gpam is expected to be sufficient to
provide the necessary control.

The restoration of the groundwater in the mining Zone after completion of the
chesical mining phase will in itself be an R&D effort to determine un most
effective way to u:awush the restoration. Restoration technology is
currently in the development luyu and one or more combinations of existing
sethods will be utilized to reduce the concentration of any contaminants

in the gr to Tevels.

Before leach solution injection commences, each injection well will be field-
tested to demonstrate mechanical 1nmruy of the well casing, which will be
fiberglass. The testing will be done according to the licensee's March 31,
1981 submittal (p. C-30) except that the time the test is run will be ‘modified
by license condition. URL proposed to run the test for one hour and

consider a pnuun Toss of less than 10X or 10 psi over the test perfcd to
demonstrate ompetency of the casing. The allowances proposed by URI are
due to the mﬂhlllty of seepage through the packer.

This test has been slightly modified by mutual to a 10-sinute test
with an allowable pressure loss of less than 2-3X. The reason for a short test
is to help ensure that the results are accurate. If pressure loss is due to
leakage around the packer, quickly identifying this -nu resetting or luv!no
the packer slightly often seals such leskage and can eliminate packer leakage
as a cause for pressure loss. NRC will consider the test to be passed if the

" test meets the pressure loss allowance Visted above.

The NRC will be provided with a report, prior to lixiviant injection, that
describes all mechanical § iw tests and their results lmr tasti (s
complete. Any wells which fail the test will be repaired or pi

addition, lﬂt will be notified when all of the wells which initially flﬂod
the tests have been repaired or plugged.
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. TABLE 3.3.00 o

. SUNMARY OF AQUIFER

INTERVAS THAT AR SCRFENED
IN THE. PRODUCTION,. INJECTION, AN
" nowIToRINGELLS T

n&%(m)'
1 4660.25-4630.25 30 . 2 ab: =
-1 4660.62-4630.62 30 2ap
12 4659.14-4629.14 30 28
13 . 4665.78-4637.78 30 2
1-4 662.32-4632.32 0 2ap
NP1 4645.94-4605.9¢ 40 2ap
el esee-esiey w0 Beee
L .umm-3 4667.23-4627.23 - 40 2 b
© 7 nowes 4675.21-4635.20 40 C2ad
oS 4670.68-4630.68 40 2.8
WPMW-6  4666.14-4626.14 40 2 ab
 weMs-1  4690-4680 : 0 2
5035.89-4960.89 25 : 3
'5113.83-5083.83 30 - 4
1

4%99.70-4%84.70 15
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All values in gallons per day
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WP - waste pond
All values in mg/l except for pH: all are maximum
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from the prmslngoo The normal operating capacity of each pond will be
approxisately 202 gallons, ullulng for three feet of freeboard. NAC
calculations show that only two ft. of freeboard are needed. The ponds will
N partially excavated below existing Fm with an mrnp excavation of

rom 5 to 6 fest in depth, and partial ve grade, with
wmimly 4 to 5 feet of compacted f nqu!nd to l:Mlvl the esbaniment
crest The of materfal excavated from the
pond interfor, will have a crest width of approximately 6 feet, a 3 horizontal
to 1 vertical interior slope (upstreas sicpe) and a 4 horizontal to 1 vertical
exterior slope (downstream siope). The depth from the embankment crest to the
pond bottom will be 10 feet.

Each pond will be constructed with a synthetic liner of 36 mil fmpervious
reinforced Hypalon. The liners will be underlain by an underdrain lesk detec-
tion system consisting of 1-inch diamete? perforated PVC collector pipes
placed in shallow trenches cut into the subgrade. A bedding layer of coarse-
grained sand will then be placed in the trenches and in a 6-inch thick layer
directly beneath the pond liner. - The collector pipes lead u inspection
tubes, one for each pond, thereby providing two fndependent leak detection
systess.

URI's submittals did not propose a sampling program for leak detection
indicators. NRC is requiring a program that is in accordance with other
similar RSD projects. Discharges to the pond will be sampled quarterly for
calcium, chloride, alkalinity, sodium, TDS, radium-226, sulfate, uranium,
selenium, and arsenfc. The leak detection system standpipes will be checked
dafly to ensure the pond liner is not leaking. Any fluid detected in the
standpipes will be analyzed inftfally for chloride and conductivity to determine
if the pond is leaking. If these exceed drinking water
standards, the water will be analyzed for all ten (10) indicators at least
evary seven (7) days during the leak period and for at least two weeks
following repair, if any mlduu 1iquid resains in the standpipes. The
mulu of all sun\‘hlm analysis will be included in the nqulnd quarterly
report

Uranfum Resources Incorporated will take corrective action in the case of a
Teak, such as transferring the 1iquid waste to another pond and repairing the

leak. Uranium Resources Incorporated will nlms maintain sufficient freeboard
nJa“e\v {or pumping the contents of one pond into the other in the event of a
sajor lea

3.6.3 The Wastes

Liquid waste generation is expected to be minimal and disposal of such wastes
will consist of storage in lined ponds with subsequent evaporation.

Plant waste streams during mining operations are Iant"hd ao F'm 3.5.00.
Their volume source and disposition are given in Table 3.5.0




mMapmmmmmwmmnn ons each sust be evacuated to

cbtain mmﬁm 1iaits, a total: 1,350,000 gl"om sust be circulated

thraugh the fon exchangs circuit. By concentrati nu the. fonic species on the
resin ud elmlmng the barren stream back into the formation, the solution

[ 7 te ponds as a result of the elutfon process will uul npmd-

-hyl“.mn“m The volume containment for each pond, allowing for

3 1L of fnﬁun n the 100' 100' x 10' mnwm\vmnuluou. is

approxisate ¥ 000 gallons. Tlnn'ou. t 1s expected that adequate capacity .

will be availadle for the cosplete mwmiw within efther pond.

Upon mlnian of  restoration, the solids remaining in the evaporation ponds
and the synthatic 1iner will be disposed of in a licensed aill tailings
disposal facility as per URI's submittals.

3.7 on, Reclamation {oni

3.7.1 Groundvater Restoration

Restoration is d."nu as the nmnlng of l"‘ctld groundwater to_its baseline

or toa use (or
un) upon mlothn of leaching zt.lviﬁu. lhuonuon 11 Iw to reduce
the concentration of toxic in the gr
acceptable levels.

rather restoration

sathod. This sethod will uﬁllu mnuloctm anfon~cation m:nlnr resins
in the existing pilot plant to remove contaminants from the water in the
production zons. This water will be pusped back into the ground and the
process eomlnmd for 3 to 6 pore volumes or until the groundwater is at a
quality equivalent to its premining state. Each pore volume consists of
approxisately 135,000 gallons. Two potential problems may exist with this
plrtl:uhr restoration technique which need to be addressed during the
pilot cperation.

The eluate solutions which are used in the anfon and cation exchange columns
are not compatible in that one 1 1 and one alkaline. Therafore, after the
anfon exchange resin is eluted 1 ' t be cospletaly washed of resicual caustic

to prevent jon mnmrlnomllanons.
Although washing in ftself is not a technical problem, the volume of washwater
sust_bs minimized because it s an additional volume ol 1iquid which must be

lvmnnd Tests wil) be m' to determine the minimum resin washing
q 1y remove ot ‘from the resin. :
A seco! which was during restoration studies

was thlt the value for Us0g was mt rastored to w-lnln, qu‘l(n‘ after four
pore volume sweeps. m- would be ‘oraation, which was
reduced at the onset of mining, n-im in the state. In

to reestablish the mﬂn to its reduced state, minute concentrations of a




The.fon exchange app: for was sel over reverse osmosi:
uwmofmummunmu 1

. Howsver "forwuummiwcmmloq
URI's expectations, a reverse osmosis unit will be used
‘m::' ﬂmnmmanxwmmummnapm
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Th. nnuumm criterfia for the groundwater will be based on water quality
n? testing criteria that are established for the production injec-
tion well field on'a gnumhlur quality {indicator by indicator basis
indicators listed in m.sunovuneu Al s are to be
to as close to baseline as s reasonably achievable.

Uranfum Resources Incorporated has proposed that high data value for each

chemical indicator throughout the whole field plus three (3) standard deviations

be used as restoration criteria. The KRC staff finds this criteria to result in

unacceptadbly nm valuss such that the water quality would be allowed to

deteriorate too far beyond {ts pi In to simpl

use the high value does not rcﬂm the true variability shown W the bna ine

dat URI will be to_submit restoration criterfa

ﬁ" mmtoly nﬂoct un um.m buolim water quality, in the m of 3
pri

Restoration goals for monitoring wells that were ever mlﬁnﬂ be on

excursion status will be submitted by URI prior to restoration and each -mur

nll will be considered separately. ‘Any monitor wells ever considered to be ,
rsion status will be restored on an individual basis for each groundwater

mﬂuuzr 1¥sted in Table 5.1.01 of the EIA.

Restoration will begin within sixty (60) days after leaching m‘
completed. mmmm efforts will continue until the NRC finds that I“
gr quality s seet the nsunﬂm water quality criteria.

3.7.2 Rec and 0 g
At the cospletfon of all leaching and restoration-activities, Uranium

Resources
Incorporated will decommission the recovery facilities and reclaim all land
affected by leach cperations.

to URI's proposals, at the mlm. all structures
such as tanks, buiidings, and will bo
disturbed areas will be reclaimed § r?nnlou of the
Wyoming Department of Environmental Qunl".y MI n’lh will be plugged with
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cement and/or other approved material and the casing will be cutoff three fest

_below the surface. Any sol{ids remaining in the lg:.m{on pond will be removed
and disposed of in a licensed mi1] tailings pond. evaporation pond sites
wil) be leveled and contoured to blend with the natural terrain, covered with
topsoil, and revegetated. If it is decided to expand the pilot operation into
a commercial-scale operation, the reclasation would be deferred and completed
as per_the appraved plan for the commercial-scale operation. A bond for the
total amount of the estisated reclamation costs will be posted with the Wyoming

- Department of Environmental Quality, Land Quality Division, to ensure funds
are available for the Teclamation program.

Uranfum Resources Incorporated will be required to submit a detailed decontami-
nation and decomaissioning plan for the well field and process facility sites
at least ninety (90) days prior to decommissioning. These plans will include
les, udhﬂon‘:u::‘y details, and details on the final disposition of
was!

4. EVALUATION OF ENVIROMMENTAL IMPACTS
4.1 Introduction

In situ leaching of uranium is a relatively new and developing technology.
Major human health and environmental concerns with this technique of mining
are the potantial {spacts of mining on groundwater quality, the impacts of
evaporation pond leakage, 1f it were to occur, radfological fmpacts, and
disposal of wastes.

4.2 Groundwater Ispacts
4.2.1 Excursions

Excursfons of contaminated groundwater in a well field can be due to improper
balances between injection/extraction rates, undetected high permeability

strata or logical faults, improperly abandoned exploration drill holes,
discontinuity and unsuitability of the confining units to prevent movement of
lixiviant out of the ore zone, cracked well casings and faulty well construction,
and_hydrofracturing of the ore zone or surrounding units. Based on the infor-
mation previously discussed and operational controls to be implesented, none of
the above are expected to be a problem. Past experience from other R&D leaching
projects and commercial scale in sftu leach projects indicates that {f proper
steps are taken in monitoring and cperating the well field, excursions, if they
occur, can be controlled and damage to the environment prevented. Though past
experience cannot always predict the future, there are two reasons to conclude
that 1f excursions do occur at the URI's North Platte Project Site, they will

be controlled and impact minimal.

(1) Compared to full-scale operations, the size of the well field and the
expected quantity of fluid inj into the ore 20ne (both
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variables relate to the potential to mitigate excursions) at an R&D
operation are very small.. Since in the past, excursions have been effec-
tively controlled in large, full-scale operations by increasing the
negative potentiometric pressure in the well field, it is expected that
excursions, {f they occur, can be controlled at URI's small R&D well
field in the same manner.

(2) The monitoring program at the URI's North Platte Project wellfield, as
described in Sections 5.1.1 and 5.1.2, monitors water quality in the ore
zone and adjacent aquifers and will provide early detection of any lateral
and vertical excursions.

4.2.2 Evaporation Pond Seepage and Spills

Accidental leaks from the evaporation ponds could, if uncontrolled, contaminate
shallow aquifers and locally reduce groundwater quality. The proper installa-
tion of impermeable synthetic bottom liners in the solar evaporation ponds
should eliminate such seepage. Furthermore, if a pond leak were to develop,
the monitoring program described in Sections 3.6 and 5.1.3 should allow for
early detection and repair of the leak, thereby minimizing the impacts and the
quantity of leakage. The use of impermeable pond 1iners, quality control
during 1iner installation, and the leak monitoring and repair program will
ainimize the impact of any pond leaks on groundwater quality.

4.2.3 Restoration of Groundwater

Groundwater restoration will include groundwater treatment using fon exchange
resins to resove contaminants from ore zone water with subsequent reinjection
of the treated gr and, if Y, Qr removal
(i.e., groundwater sweep). Past experience has shown that restoration of
groundwater to presining conditions is feasible. The staff believes that the
proposed groundwater restoration plan, as described in Section 3.7.1, is suit-
able, and that the groundwater quality fmpacts of in situ operations at the
North Platte Project Site will be minimal. The specific plan will be submitted
to the NRC at least ninty (90) days prior to termination of mining activities,
for NRC review and approval. This is included as a 1icense condition.

4.3 Radiological Impacts
4.3.1 Introduction

Estisates of radiation doses from the operation and the steps taken by URI

to sinimize doses wil) be considersd in this section. -Individuals 1iving in
the area may be potentially exposed to minor amounts of airborne radionucides
and deposition of radioactive material on the land surface or in groundwater.

4.3.2 0ffsite Impacts

The release of airborne radioactive particles to the atmosphere from this in situ
operation are substantially lower than those occurring at a conventional uranium
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aining=nilling operation, since only solutions are brought to the surface during

mining and there is no drying of the product. Radon will be released from leach

solutions and vented from the building to the atsosphere. Because these releases

will be very ssall and there are no p T or tesporary

within a S-mile radfus of the plant site, there are no significant radiological

impacts expected offsite. More specifically, based on comparison of this project

(size, location of residents) with other in situ cases where exposures and

airborne of radi ity have been calculated (that is, NUREG-0489),
sures should be well below allowable 1imits of 10 CFR Part 20 and 40 CFR
pt

Additionally, URI will conduct an environmental monitoring program that evaluates
the concentrations of radionuclides in the environment that could lead to offsite
exposures (see Section 5.2). The staff s that the envir ]
monitoring program will be sufficient to evaluate the radiological impact of

the in situ leach cperations at the North Platte Project Site.

4.3.3 In-Plant Safety

URI will establish and conduct an in-plant radiation safety program. The staff
is requiring a program that contains the basic elements required for, and found
to be effective at, other source material extraction operations to assure that
exposures are kept as low as is reasonably achievable (ALARA). The scope of the
program has been geared to account for the small size of the proposed R&D project.
In general, the program will include the following:

(1) airborne and surface contamination sampling and monitoring;

(2) personnel exposure monitoring;

(3) management of the safety program and training of personnel;

(4) written radiation protection procedures; and

(5) periodic audits by individuals meeting certain qualifications and frequent
inspections to assure the program is being conducted in a manner consistent
with the ALARA philosophy.

The staff considers the program of in-plant safety, as required by license

conditions, sufficient to protect in-plant personnel by keeping radiation

doses as low as is reasonably achievable. The staff evaluation of this progras

and the associated license conditions are contained in the Safety Evaluation

Report issued in October 1961.

4.4 vaste Oisposal

The NRC has taken the position in its regulations on uranium milling 10 CFR 40,
Appendix A, Criterion 2, that the small volume of wastes generated at in situ
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operations should preferably be disposed of at existing tailings disposal sites
or other licensed burial ground to avoid proliferation of waste sites. The
staff will require, as proposed by URI, that the solid wastes rated at the
North Platte Project Site described in Section 3.6.3 will be disposed of at an
existing licensed tailings disposal site.

S. MONITORING
§.1 Groundwater
S5.1.1 Wuater Quality Monitoring

The layout of all monitor wells is shown in Figure 2.2.05. Uranium Resources
Incorporated has proposed that during extraction op-ruinns. a water sample
from each nniur wall will be collocud once ry two weeks and analyzed for
ride, anium. The wells used for
mﬁm w ano:tlun will not be included In m operational phase of water
qulny monitoring.

Based on present and past experience the NRC has found that mobility of various
{onic sp«:ln is often inconsistent from site to site. Because it s difficult
to predict the precise chemistry of the pﬁ?ﬂlnt solution 1n advance, the

has attespted to establish an excursion indicator set reflecting the various
¢ations, anfons, and trace elements which are typically mobilized at a solution
-hmv? operation, while at the same time taking into camldonuen the proposed
1ixiviant chemistry and baseline quality at the specific site. The NRC shall
require that the excursion fndicator set fnclude the following: chloride,
conductivity, nllu"nuy. caI:h-, vanadium, sodium, and uranium. This
differs from URI's proposal in that vanadium, a trace metal, and sodium, a
primary mﬂtuunt in the Yixiviant, have been added.

NRC has found it unnecessary to analyze water samples for all elements of the
excursion indicator set on a biweekly basis as proposed by URI.

excursion control can be maintained by monitoring two (2) lead 1nd1uur| on a
biweekly basis and other elesents of the excursion set on a monthly basis.
Therefore, the NRC shall require that during mining, all monitor wells will be
sampled once every two (2) weeks and tested for chioride and conductivity, and
once every month for alkalinity, calcium, chloride, 4 sodium vity,
and uranium. Each monitor well shal) be sampled and analyzed for the parameters
Tisted in Table 5.1.01 of the EIA once during operations or at six months
whichever comes first. A1l monitor wells will have water level measurements
taken once every wesk with the exception of the two (NPMW-1 and NPMS-1) with
continuous water level recorders. Results of all sampling will be reported

and shown graphically, t.o 11lustrate trends, in a quarterly report to the NRC.
The preinjection potentiometric levels are shown on Figure 5.1.01.

ﬂl has prmm that the high data value plus three (3) standard deviations
be used to determine the upper control limits (UCLs) for each chemical used as
an excursion indicator. The NRC staff finds this criteria to result in




TABLE 5.1.01
LONG LIST OF GROUND WATER QUALITY: INDIZATORS TO BE SAMPLED

A.  Trace and Minor Elements

Aluninum Flouride Radium 226
Arsenic Iron Selenium
Barfum Lead (Total and -210) Uranium
Boron Manganese Vanadium
Cadnium Mercury Iinc
Chromium Molybdenum S1lica
Cobalt Nickel Silver
Copper

B.  Common Constituents

Ammonfa Chioride Potassium
Bicarbonate Magnesium Sodium
Calcium Nitrate Sulfate
Carbonate Nitrite

C. Physical Parameters

spectfic Cogductivity! Gross Alphg® Total gissolved
Temperature Gross Beta 2 Solids:
pHl Appearance, color, odor

1£1e1d and laboratory determination
Field only
3I.lt:ontor-.v only

. ———
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unacceptably high values such that the nur quality -mnt be allowed to

deteriorate mu 1y to an unacceptable degree with no preventative actions
required. In addition, to linly use the high value does not reflect the true

varinﬂn.y shown by the baseline data. Therefore, UCLs will be required to

be submitted prior to Hxivlm injection by 1icense condition. The UCLs will

be based on the mean for each individual monitor well for each of the excursion

indicators 1isted above plus two (2) standard deviations and an error estimate

based on standard methods for water quality sampling. The data already submitted

show the seasonal fluctuations are not significant and are not mecud to affect

the establishment of correct UCLs. This basis for onuninln? UCLs has

been accepted by the Wyoming Department of Environmental Quality for URI's North

Platte Project. Well NPMS-1 which is open to the 2c sand (see Sectien 2.2.1)

1s exespt from the establishment of UCLs.

If any two excursion indicators in a well exceed the upper control limit (UCL)
or if one excursion parameter exceeds fts UCL by 20X of its UCL, the licensee
shall take another water sample within forty-eight (48) hours and analyze it
for at least the seven indicators 1isted above. An excursion is confirmed if
two or more UCL values are exceeded or {f one UCL value is excesded by or
more of ts UCL. Corrective action to mitigate the sftuation shall be initiated
by the licensee when an excursion is confirmed and the NRC shall be notified
within forty-eight (48) hours by telephone and within seven (7) days in writing.
Corrective actions shall be maintained until the excursion is concluded. In
addition to corrective actions, monitoring shall be intensified; sampling
frequency and analysis of excursion status wells shall be at least once every
seven (7) days for the seven indicators 1isted above, as long as those wells
are on excursion status. An excursion is considered concluded when
concentrations of excursion indicators are below the concentration levels
defining an excursfon.

If corrective actions have not been effective within ninety (90) days of excursion
confirmation, the injection of lixiviant shall be terminated. Resumption of
injection shall require NRC approval in the form of a license amendment.

In addition to the monitor wells, a system bleed of .03 to 5 gpm will be
employed to create a local low pressure area in the leach field area. This
procedure will cause the natural groundwater surrounding the leach area to
flow into the well field area, further reducing the risk of an excursion.

5.1.2 Water Level Monitoring

Changes in potentiometric levels in the ore zone aquifer perimeter wells and
monitor wells may give early warnings of potential excursions. lowever, water
level changes must be regarded cautiously, since they may be associated with
regional or barometric changes. If the water level in a monitor well changes
significantly from its premining baseline level and if the potentiometric
change s determined to be caused by wellfield activities, the change may be
indicating inefficiency in adjustment of welifield flow rates and an urly
warning of an excursion. At this point, Uranium Resources Incorporated shall




notify the NRC of the condftion and take steps to alleviate the probles. A
report concerning the change in water level and actions taken will be provided
to the NRC in a quarterly report. The corrective actions taken and the results
of those actions shall also be a part of the report.

5.1.3 Evap Pond Leak D A

The evaporation ponds will be 1ined with 36 m1 Hyplon to eliminate m of
waste solutfons; a collection system below the liner which is connected to
standpipes should co)lect Inur which may occur. The leakage detection
standpipes will be monitored daily and any llquld detected will be sampled as
detailed 1n Section 3.6.2. The liner provides environmental protection
against evaporation pond leakage and the collection system monitoring program
assures that corrective action, as required by license conditions, 1s promptly
taken in the event of a leak.

5.2 Environmental Monitoring

Uranium Resources Incorporated has performed a limitad preoperational surface
radiological environmental monitoring program. Their preoperational monitoring
pr?gn- consisted of direct gasma measurements over 35 acres using a 500 ft.

grid pattern.

Based on NRC review of the submitted prsoperational surface radiological
environmental monitoring program, Uranium Resources Incorporated shall be
required to develop additional preoperational radiation data for the atmosphere,
sofl, and vegetation. The direct gasma survey, which has been completed, is
considered adequate. Additiona) monitoring shall be as shown in Table 5.2.01.
Results of the precperational monitoring program will be reported in the first
quarterly report. Table 5.2.01 also 1ists the required operational radiological
environmental monitoring program for radon and direct gamma.

The required program for radiological environmental monitoring should be
sufficient to confirm the assumption that there will be negligible radiological
impacts from the operation and to develop information to assess potential impacts
from a commercial-scale operation.

6. ALTERNATIVES
6.1 Introduction
Alternatives applicable for the URI's North Platte Project are not to issue

the 1icense, to mine the ore body by conventional methods or to mine by in situ
extraction using another 1ixiviant chemistry.

6.2 Mo License Alternative

The NRC can choose not to )icense the North Platte Project Site. Such an action
would not be consistent with present or past policy. United States policy has
been to encourage the development of uranium resources to the extent economically
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and environmentally feasible to provide fuel for nuclear reactors. If URI was
not allowed to test the North Platte Project Site, nuclear fuel which could be
obtained from uranium at the site would not be available.

6.3 Conventions) Wining Methods

The uranium would probably mot be economically recoverable using a conventional
method (that 1s, surface or undsrground mining followed by milling) rather than
uy in situ Yeaching. Surface and underground mining are generally used for
high grade ores or mineral bodies close to the surface. There is generally
timlﬂnm. dinwbum of surface environments by excavation and subsidence
1 wining Additionally, the aflling that
follows aining p large volumes of tafilings wastes.
lbrt.h Platte Pro,h:t Site has neither high grade ore nor is the ore close to
the ground surface (being approximately 575 feet down). In situ leaching does
:::"aum lurvm’r‘lvlnnnnu over large aress and produces much less waste
aflling

6.4 Lixiviant Chemistry

Uranium Resources Incorporated is proposing to use sodium carbonate sodium=
bicarbonate as lixiviant for their opcution. ln general, the choice of
lixiviant s acidic or alkaline. At a groundwater is carbonate,
as at URI's Morth Platte Project Site, a .aHm "uiviuw. will mobilize fewer
hazardous elements from the ore body than :n acidic one.

Asmonia carbonate could have been used rather than sodium carbonate; however,
asmonfa tends to absorb to clays (making restoration difficult) and may break
down into carcinogenic nitrites. Ammonfa carbonate is therefors not as desirable
as sodium carbonate because of the potential environmental {mpacts.

In gensral, the alternatives offer no overriding benefit and the proposed
mntior‘v as conditioned by the license is, in terms of environmental protection,
acceptable.

7. FINDING OF NO SIGNIFICANT IMPACT

Based on this environsental appraisal, the staff finds that the proposed
operation will not have a significant impact on human health or the environ-
ment. The specific reasons for drawing this conclusion are:

] The control and monitoring of the groundwater is sufficient for detecting
any excursion, efther vertical or horizontal;

. The evaporation ponds shall be lined to eliminate seepage of waste solutions;
8 collection systes below the liner which {s connected to the standpipes
should collect leaksge which may occur.
action {s promptly taken in the event of a

assures that required corrective



Radfological releases from the uranium extraction operations will be very
suall (exposures which are small fractions of radiological exposure standards
will _nlult) and closely monitored to detect any problems;

Radfoactive wastes will be disposed of at an existing NRC-l1icensed tailings
_disposal site; and

The prop and reclamation plan should be sufficient to return
the land and the g to its pr g use (or fal use).

On a parameter by paraseter basis, groundwater qualfty will be returned

to as close to baseline as is reasorably achievable.

X, B.Wotluek
Kristin B. Westbrook, Project Manager

Operating Facilfties Section I
Uranium ry Licensing Branch

Awmd:_‘édv‘ﬁ ;Z, THEL
Jotmn J. ¥

inehan, Section Leader
Operating Facilities Sectfon I
Uranium Recovery Licensing Branch




APPENDIX A

WATER QUALITY DATA
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