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Gentlemen: - ;
s Enclesad §s Seurce Matericl License No. SUA-1387., This Yicense is bein? i
‘fssuad subsequent 9 our ciemletion of an Znvironnental Impact Agpraisa } .
L on your pr0005bd {n situ uranfum solution mining opnrutxons at the Bill i
- - Smith Mine Site. f,_
.. .This Envivormental impact Apprafsal and a Safety Evaluation Report ;
v . prepared by the IiRC staff in support of our licensing action are also b
“7* enclosed. |
bwol 0 At least six (8) weeks prior to the anticipated start-up of operstions, b
#0000 you are required by License Condition No. 12 %o notify the NRC of such i
” in writing in order that the Commission's staff can conduct an onsite i
" {nspection tc review the develosment ard iralementation of administrative {
and operating procetures and menitoring orograms, !
?f. '_;Flease note that this licensa is subject %o w°v1s1ow upen full implementation §
- of the "Uranfum Mill Licensirg Regulatwonf” nublishad {n the Federal i

Register (Vol. 45, No. 158) on Gctober 3, 1980C.

Please nota that tihe majority of the license conditions contained herein
ware discussed in conversaticas among Hessrs. W. Shelley and M, Freeman -
of Kerr-t'cfec and H. Pettengill and J. Linehen of my staff.

FOR THE HUCLEAR REGULATORY COMMISSION

’.::/’. ‘//é/f/,r/mi«u"’ ’

/7083 A. Scarano, Chie? ;

Uraniun Fecavery Licensirg Branch :

Division of Wasta Management f

Enclosures: ;
As stated :

Ackerman. WOED
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UNITED STATES NUGLEAR 77rin.31CRY COMMISSION
DOCKE T wu.g;n:, (3
o KERR-MCGEE MUCLI: £21200ATION -
" NEGATIVE DECLARATION REGARDING [3577% 7 3GURCE AKD BYPRODUCT L1CENSE
FOR OPERATION OF RSD Ii 5370 (EACH PROJECT

IN CONVERSE £riinTy. WYLMING

The U.S. Huclear Regulatory Coumittisa (tha Commisoion) {s {ssuing
a 50urcé Materfal and Byprocuct Material Licznsz to Kerr-McGee Nuc]eaf

Corporation authorizing RiD-scaie urzniu. s27utisn mining operaticns at
their South Powdar River 3isin "Q" Jan? ®-1fcut Site in Converse County,

Wyoming.

~The Commission's Division of Wastz Ninzzzmant has prepered an

g: environmenta) impact appraisal for trhe segnoced action. COn thé basis c¢f

3 this appraisal, the Cormission his concludsd thit an environmental
impact statement for this partfcular 2¢tien ¢ not warranted for there

. will be no zignificant envircnmenta’ imuizs 244riSu<ablz 20 thz action.

The environmental impact appraisel is avatizbie for public inspection

and copying at the Commission's Public Occument Room at 1717 H Street,

N.W., Washington, D.C.

Dated at Silver Spring, Maryland, this 2nd day of June, 1981.

FOR TFE AUCLEAD RICLLATORNY COMMISS:ION
"/
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¢4 Puenusnt to the Atomic Enerpy Act of 1954, as amended. the Energy Reorganization Act of 1974 (Public Law 93 X
438),and Title 10, Code of Federal Hegulations, Chapter 1, Parts i, 31, 33, 33, 24, 35, d46, 40 and 70, and in reliance on - 5
. statemenis and representations heretolore made by the licenses, 2 license is hereby issucd authorizing the licensee to -
receive. acquire, possess. and transfer byproduct, source, and srucial nuclear material designuied below: to use such
. material for the purposets) and at the placeis) designated below: to deiiver or transfer such material to persons authorized
(o receive it in accordance wilth the regulations of the applicable Partia); 3ad to import sueh byproduct and souree
-materisl, This license shall be deemed to contain the ronditions apreifind in Seetion 183 of the Atomie Envrygy Act of 1954,
‘as_amended, and is subject to all applicable rules, repulations and orders of the Nuclear Regulatory Commission now or
bereafter in ellect and to any conditions specified below. :

o)

Licensve

Kerr-icGee Huclear Corporation 3. License number

SUA-1387
Yerr-tcGee Canter
P, 0. Box 25261 1, Evpiration datoe June 230, 1986
Oklahoma City, Oklahoma 73125 Tvocr el of
© Belereace No, 40-2763
Byproduct, source. and/or 7. Chemical and-or phvsinai 8. Maximuriy amount that licensee
special nuclear matcrial form may pnssess at any one time
under this license
a, MNatural Uranium a. Agueous Sclu“iecn and a., That amount praduced undar
b. Byproduct Haterials Sturry licensed activities
b. Unspecified b. That amount produced under

Ticensed activitias

9. Authorized Piace of Use: CSection 36, T36!, R7:Y, Convar:ie founty,
Wyoming, approximataly i7 air mi{les northeast of Alenroch ond
23 air miles northwest of Douglas.

10. Authorized Use: For uranium recovery from pregnant lixiviant in
accordance with statements, representaticns and conditions contained
fn (1) the Yicensee's Environmental Report Sections 6.2, 6.3 and
6.4, enclosed with cover letter dated March 25, 1980; {2) fFigure 3-2 of
submittal dated September 11, 1680; (3) Attachment 4 of submittal
dated, December 5, 1980; (<) Sections 1 and 3 of the licensee's
March 25, 1980 Environmental Report and in surplererts dated Septembar 11,
and December 5, 1980, and January 192, and Aoeil 27, 1901, Hotwithstanding
the above, the following conditiens shall ovoovide any confiicting
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“-rnzsfatements contained in the licenses's apnlicafinn and ;=.)'cmcnts.
.. Wherever the word "will” {s used fn the licensee's submitiris, {t
- ;shail denote a requirement.

'l;-safety meeting minutes, as well as any subsequent review S '°v=stigations,.
-and corrective act1ons, shall be documented. Unla2ss oth:mu:ise

" The 14censee shall have a Radiatian Safoty Tachiicion (25
<

U. S. NUCLEAR REGULATORY cmwxs'sxo':_f:“-f"ff’f Par.e.z_of.za.f’:ses

_--L_-SL—~ -

e MATERIALS LICENSS -~ “d
. Supplementary Sheet Lxcemc Numbcr S!m naz
v | Docket or _ . e
: (r'n) E::)‘\df . Reference No. 40-876§ :EI
° "-‘ »  ambe .. ’

‘”TA11 sampling and monitoring data, calibration records, reg oS on

audits, fnspections, and other anal;*nv training xu.ur_,, aud

specified in the U.S. Muclear Regulatory Commissicn rogu’ i»J.,.
a1l such documentation shall be maintained for a 1nriod of 1% least
five (5) years.

The 1icensee shall notify the U.S. chlnar Rnau’*"r/ cermisiinn,

Region 1V, Office of Inspection and EInforcement, €1l Rvan Piaza

Drive, Suite 1000, Arlington, Texas 76011, and U, S, Nluclear

Regulatory Commission, Uranium Recovery Licensing Iranch, lzzhington,
D.C. 20555, at least six (6) weeks prior to comrancing minirg
operations, in writing. s0 that an NGC dngpectinm may be oosducted

to review the l{iconsee's davelopnent and {mplaoncniaticn of adniinfstrative
and operating procedures and men{tcring programs.

; a

fﬁ 3
(OCL

T) assia
full time to the site. The ST shall report diractly t5 thn Pr og
Manager cn matters dealing with radiolegical safoty,

.The 1icensee shall have a dccumented commitment to ALARA which

provides for the fallouing:

1. Dfssemination and posting o7 fnformation and policy statewents
on radiation safety for employees, contractcrs, and visiters,

2. Semfannual ALARA audit of the radiation safety prnnraﬂ The
audft shall be performed by the Racdiaticn Safety 0Fficar (RS0)
for Kerr-McGee Muclear Corporation or other expert with equivalent
qualifications.

3, Annual management review of the health physics program, its
staff, and the allocation of adequate space and money.

The Radfation Safety Officer (RS0} shall have the follcwinn responsi-

~bilities:

1. Authority to enforce requlaticns and corporate rclicies that
affect any aspect of the facility radiation sataty program.
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""’-—."Responsibnm to plan and administer the ALATA audit and |

radiation safet/ training programs.

'”f'Author1ty to review and concur in writing on'plars for new
equipment, process changes, or changes in opariting proccdures
prior to implementation and to cc.our that the rh1nrns dr not
VRS ~adversely impact the radiation safely program or the ~LAZA

=i - objective, ,

'ﬂiG.i The delation Safety Technician (RST) shall have the folleowing
‘responsibilities:

4 aryircnmental

~1s Supervise, evaluate, and assure that all {n-plart an
surveys are priparly documanted and that such rzcords are
& " maintained. .
¥ 2. Assure that wo=:2ar exposures are measured or caizulated,
‘?5;, _ documented, and that such recerds are “afntalnaed,
£

3, Perform inspecticns of the facility o aszurs corpliance with
- the regulations and the radiation safaty progcam,

£ 84, Dally review of the facility maintenarca wo'» v.iec i
' - assure that prescribed radiaticn safaty pruciluras we

Sga 2
r

q -
& "11\".94

5. Annually review all facility opera“inpal and *«q.:ering

*  procedures to assure they are still apercoriate and not in
; ' conflict with neuly estabiiched radiazion a‘;:/ solicies or
- regulatory requirements.

' " 17. The Radiation Safety Technician (RST) shall have tie following
minimum qualifications:

1. Education: An associate degree in the gihysical sciencas,
en ineerin? or a health-related fiald, Altermatively, a high
schoo! diploma plus four years of relevant work experience in
applied radiation protection are acceptable.

2. General Experfance: One yoiar of provisus work experience in a
uranium rccovery facility or r2lated industry invoiving radiation

protection.
| 20 :'..Nl...l-,
(::;ﬁ'ul > o d
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Health Physics Experience: One year of vork exper}ence using ‘

radiatfon detection equipment and analytical laboratory procedures
that involve health physics, industrial hyqiene, or irdustrial
safety measures to be applied in uranium racovery operations.

4, Specialized Training: AL least 4 weeke of formalized triinieq
in radfation health protection applicadle to radiation hazards
normally experienced at uraniun recovery facilities.

5. Specfalized KnowleZge: A working knowledse of the proser
operation of health physics insiruments t¢ be used in the
recovery facility for surveyiny and sampling techniques, and
personnel dosimetry requirements.

If the individual selectad for the RST pcsistion Joes rot moat the
educational requirerents spocified abov . hcuavar he or she péssesses
prior work experfence in radfation safety. than the licensen may
consider w0 yoirs of apolied radintinn safesy ~ark oxperiince 35 a
sudstitute for ateh year 0f the ¢oliasa Yous) adiz2ational rasyiperant,
In cases where the PST possasses a ca!lﬂqe dogron, with malfor

emphasis 1n the area of the chysicy) sciongas and sema szacializnd
courses In radiation sefzty, the raguis-smans fae az4ieferrl gracialized
training may be watvec.

18. The Radfation Safety Officer (RSO) shall have ‘he following minfmun
.qualifications:

1. Educatfon: A bachelor's degree {n the skysical scierces or
engineering from an accrcdiled cillega or unfversisy,

2. Genoral Experfonce: One yoar of supervisdry a<perience and
ong year of experience in a uraniuz recovary facilisy cr
related incustry.

3. Health Physics Experfence: One year of work experience in
applied health physics, radiation protection, industrial
hygiene, or similar work. This experience shall involve

Lo actually working with radfation detection and measurement
! equipment rather than only adminfstirative or "desk” work.

4, Specfalized Tralning: A fermilizad inteniive course in health
physics of at least four (<) wocks duratican., AL icist 1 week
of the course shall be specifically )ﬁalic1c1g to health
physics problems associated with uranium rezovery facilisies.

“" >t \ :
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In addition, every two (2) years, the 750 shall attond a
refresher course on health physics.

5. Specialized Knowledge: A thorough knowledge of the propar
application and use of all health physics egquipment ueed |
the uranium recovery faciliily, the chemical and a.as’;eical
procedures used for radfological sampling and menitieing, and
the methods used to calculate personnel nxposure t: ureniim

and its daughters.

If the individual selected for the RSO positizn does not nget tie
educational requirements spacifiad above, hsuw~var, he or ihe ros:Isstas
prior work evperience in radfatfor zafaty, thn licencag oy con:idar
two (2) year: of appiind radiation safely work cxperior:se as 4
substitute for each yexr of the college leva) education:t resui-amens.
In casaes where the RSO possesses a graduate Zegree, with =~aier
cmphasis {7 radfological and anvironmental <ciances, the racuircsent
for specialized traini<g may be waivad.

19. Standard writien operating proceduras shall %o egtabliztai £ ail
- operational astivities fnuniving radinactive =a%orials t3% are
nandled, procasadd, stored, O Sraniporidld, Writiin noein tiens
shall also Le estanlizhac for noncseraticna! sctivities, %3 includa
ineplant and nvircnmental monftoring, sawpling, analysis, ang
fnstrument calibration, An up-to-date copy of nach written procadure
shall be kept in each arca where it i used,

LI “IY

A1l written procedures for both operatinnal and norojerational
dctivities shall be reviewed and approved in writing by tha A50 or
other expert with eguivalent qualifications hofore befng domlemanted
and whenaver 3 change in a procedure 15 pregoscd to ensurz thad
proper radfation pratection principles are donlied, The RST shall
review all existing facility procedures on an arnual basic. For
work Or nonroutine maintenance work where the potential for exposure
to radfoactive materfal exists and for which no standard written
procedure alreoady exists, a ridisation work permit (FWP) shall be
required. Such permits shall descrite the follewing:

1. The scope of the work to be performed.

2. Any precautions neceseary to reduce e asure L) uraniug and
{ts daugnters to as low as is reascnaliy achiievable,

3. Any supplemenial radiological manitoring and sampling required
during and following ccepleticn of the wiri. lonroutine
mafntenance fnvoiving eapozure of wnrloes oy Lirhorne particulates

,-s.. —‘... A 0‘.., .
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of uranfum and {ts daughters; shall require the ufe of continuous

breathing zone monitoring.

The RST shall indicato by signature the raviaw of each FUP priorv to
the inftfation of the work, and the work shall be carried out in
strict adherence to the condltions of the ~WP., When the R8T is rot
avatlable, a supervisory member of the faca)it/ staff who has
recefved specialized radfation protection training ray review and
s{ign RWPs.

The licensee shall have a training program as descrited belcw.

An initfal training program shall bte conductod by the 250 or ¢4ler
expert with equivalent gqualifiiaticns, This *ra*n?rq pragran el
fnclude: the basic principles c¥ radiation safety: the health
hazards of exposure to uranfum and its cauchters; tiha ;ﬂr>ona1

hygiene practices for a uranium recovary ficility: 4+2 facily
radiation safaty procedures: ard the opprepriate reipcnia 20 'rrghnc es
and accidenss involving exgosure o racisaciive melerials,

Upon ceopletisn of the inftial training nroqram, ezoh individysl

shall bte qiven a written examinzticn, Cach worker wust acnievo a
predetermineg passing scose on the cxamimation. The ifnstructor

shall raviow the fncorrect ansuers with the worher un%sil the insiructor
datermines the worker has a passing knowledne of tha inatructicnal
.informasicn. The excminations shail be maintained ¢r file, Annually,
cach permarent facility worker shall be given a 4etrasher training
course. Retraining sinall dinclude: a discussion of ralevant ‘nfornation
that has Lecoma availeble during the past year; a revieuw of safety
problems during the past year: a ciscussion of changes in requlations
and license conditicns; an explanaticn of exposure t»ends; and a
discussion of any other pertinent topics. A]zo. six {A) times a

year, all pormanent site workers shall attend a general facility

safety meeting at which radiation safety problems shall be offerad

for discussion. Safety meeting minutes, attendance records, and
training program records shall be maintained on file,

A1l permanent site workers shall be given specialized instruction
on the radiation health and safety aspects of the specific jobs
they will parform.  This instruction shall o in the form of
{ndividualizod onsthe=Iob training rerformed by supervisers with
the assistance of the RST. pn 7
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521, The Ydcensee shall perform monthly surveys for natura® ‘weaium in .
e - -all enclosed process structures with the exception thit thzy shall
i - "be {ncreased to weekly for any enclosed area meeting %id iaquirements
~of an “"airborne radicactivity area" as defined -in 10 C7P art 20.203(d)
and an investigation of the cause of the high levels siall be mad.,
The 1icensee shall also perform monthly surveys for riicn cr radon

with the exception that radon or radon progeny surveys 3hall be
increased to weekly if the radon or radon progeny corcatrations

are found to exceed 8 pCi/1 or 0,08 YL (Working Levels), respectivaly,
Such weekly sampling shall be maintained until four (4) coasacutive
weekly samples exhibit less than € pCi/) or 0.08 WL, Price~ to
commencing operations and within sixty (60) days cf tho iz:uince of
this license, the licensea shall submit ta tha Uraniu %2t y2ry
Licensing Branch, for MR raview and approval in the £y of 3

1icense amendment, the desinnated locations for surveys of airborne
natural uranium and ragon cr radcn progeny.

natural uranium shall be based on a TWE (Time weighted Zxsoc.ra)
calculation incorperating a consideration ¢f both cccupancy times
and average afrborne working lavels or activity concaentritions, If
occupancy iLlnes are estabiizihed as an averag: fur ealh categsry of
worker, the licensece shail also, by means o7 3 aemianaudl time
study, determine the tasis upon which average cccupansy ceriods are
established.

The calculation of interral axposure to raden, radon srogary, or

If any worker reaches or exceeds 25 percent of the maximum permissible
exposure 1imits as specified {n 10 CFR Part 20 based upon a calculated
TWE for the week or the calendar quarter, derendent on the s0lubility
of the materifal, the RST shall {inftiate an invesiigaticn of the
employee's work record and exposure history to fdentify the source

of the exposure., MHecessary corrective measures shall be taken t0
ensure reduction of future exposures to as low as is reascnably
achievable. Records shall be maintained of these investigations.

22. The licensee shall perform quarterly qgamma radiation surveys in
enclosaed areas. Prior to commencing operations and within sixty
(60) days of issuance of this license, the Ticensee shall sutmit to
the Uranium Recovery Licensing 8ranch, for !NRC review and approval
in the form of a license amendment, the locatiens for the genma
~adiation survey.

23. The licensce shall perform alpha contaminaticn surveys ¢f the
facility laboratory and offices monthly, and of the eatirg and

(=,
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change areas, week1{. If the licensce perforus the analyses of
urine bioassay samples at a facility laboratery, the 1iccnsee shall
also survey all surfaces used for urine sampla preparation preceding
the analyses. '

o If the alpha contamination levels exceed thase ifsted in *he attached
. "Guidelines for Decontamination of Facilities and Equipmant Prior

SE to Release for Unrestricted Use or Terminatinn of Licensas ior

, Byproduct Source or Special tuclear Material", dated toverder 1976,
L the area shall be decontaminated. The source of the contamiration
shall be determinad, control measures shall be infsiated, and the
results shall be documented.

R R

28, Any changes in the process circuit, f1lustritod and daseri%ed in
Figure 3-4 of the license application datad Mirch 25, 1903, chall
require the approval of the RSO and shall b2 sutmisted %9 tne U.S.
Nuclear Regulatery Cermission, Uranium Reccsery Licensing Cranch,
for prior anoroval in the form of a licanse amandent.

. 25. The licensee shall use external personnel dosfmeters. efsaer TLD or
- film type dosimeters. trat are desigrod 6 ini3ur2 cxodsuce o8

penetrating radiation (e.q., Garmy radiation and beta parcicies
with & range jreater than 7 mg/znc).

26. The licensee shall implazent a urinalysis praaren ds outlined in
. Ragulatery Guide 8.22, "Bioassay at Uranfum Mi11:", with the folleuing
exceptions: )

1. The licensee shall perform a basaline urinalysis for all
permanent empioyees grior to thefr initial assigrinent at the
facility.

2. The frequency of urine sample collection shall be monthly,

3. Anytime an action level of 15 ug U/1 urine is reached or
exceeded for any worter, the licensee shall oravida documena
tation to the U.S. lluclear Requlatory Coemsission indicating
what corrective actions have been perfersicd to satisfy the
requirements of Rcaulatory Luide 2.22. This information shall
be fnclulue as pari of tha (LADA 2udit rences required by

License Loaditicn o, 27.
-~ AT 8
o-: -l-
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Anytime an action level of 30 ug U/) for four (4) consecu®iv .
urine specimens or 130 ug U/1 for any cne specimen {3 reacic~
or exceeded, the licensee shall provide documentaticn within
thirty (30) days to the U.S. Huclear Requlatory Cercission,
Uranfum Recovery Licensing Cranch, Washingten, 0.C, 2CS:t,
and 0ffice of Inspection and Enforcement, Region 1V, C11 R,
Plaza Orive, Suite 1C00, ~rlington, Tezas 76011, indfcating
what corrective actions have been perfored to satisfy the
requircments of Regulatory Guide 8,22,
The licensee shall perform a semiannual ALARA audit of the radiation
safoty program which shall be cocnducted by L o RSO or ather expers
with equivalent qualifications who shall sut—it a detailad, wricton
report to the Project Manrager 21 tha U, 5. ‘hticiear fequlatory
Commissfon, Uranfum lecovery Licensing Branch, washingesn, D.C.
20555, and the Office of Inspection and Enfzrcoment, Rejion 1Y, €11
Ryan Plaza Orive, Suite 1080, Ariingicn, Teras 76211, In nrdar 00
evaluate the ALARA objective, the licensco skl reviens the follouing
records as part of the semiannual audit;
1. Bloassay results fncluding 2ay 1wctic~s tavan whan tha razy®sg
exceeded action lrovels in Tadie 1 of regulatory Loz 2,20,
2. Exposure records of externd] and internal timeeunighted caiculations,
3. Safety meeting mirutes, attendance records, and training
' program records.
4. Dafly inspection log entries and summary reports of the sonthly
reviews.
5. In-plant radfolcgical survey and monitoring data ac well as
environmental radiological effluent ard 2enitoring lata,
6. Surveys required by radfation work permits, |
7. Reports on overexposure sutmittied to %NPC, MSHA, or the State.
8. Reviews of operating and monitoring precedures cerpleoted
during this period.
COEY
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* The written seminannual audit report shall be specific in addressing

any noticeable trends in personnel exposures for fdentifiable

- categories of workers and types of activities, any trends in radtological

effluent data, and the performance of exposure and effiuant conirdl
equipment and whether it is beirqg properly used, maintiined, anc
fnspected. Any recommendations to further reduce perssrrel expesrres
or environmental releases of uranium or radon and radns progeny

shall be incliuded in the report,

The Yicenson shall modify the facility laycut design sutafited as »
Attachment 4 to letter dated Decowber 5, 1220, to provide fur

better traffic patterns from process areds 0 nronprocess areas.

Access t0 the process ares should be provided through sim change

room rather than through office arcas. Wishin thirty (23) zays of

the fssuance of this license, thd sevised flcer plan a4l 3 cescriziion
of the changes made 3hall be submitied to the Uranfum Recswery
Licensing Branch for roview and apnroval {n the formm of a licerse
amendment prior to {nitiasion of operatices at the fazilicey,

The licensce shall proviie a serarate ventilation sysi:w for grocess

© and nonprocess areas, or a single svstem which chal! beo degigned s

that afr shall ficw from the nenocscess arcas into trne craeoass
areas.

Addftfonally, all storige and/or pracess tanks within tne buyilding
shall be vnnsad to shr sulside at=siphere o pravent ridce a¢rurulttisn
within the tank or an enclosed stricture. dithin shirt, (20} days

of issuance of this licanse, the licenses shall submi: to the

Uranfum Recovery Licansing Sranch, for NPC review and dznr2sal in

the form ¢f a license a=endrent, 3 more detailed descriction of the
ventilation syscoms 20 Include equipment specifications, afrdlow

paths, estimated air turnover rates, and prcliccted airtorne
radioactivity concentrations resulsing from rcutine operations for

81) enclosed areds normally occupied by workers.

The licensec shall provide and require that all process and maintenance
workers who work {n yellcucake areas or work on eguiszent contaminated
with yellowcake, wear protective clothing including coveralls and

boots or shoe covers. Horkers who packiage yellowcaie slurry for
transport shall also be provided qloves. 8aforc leaving the change
arca, all process worters {avalvad {n the vraciziatisg, thieough
packaging for transcori cf yeiioucaie slurry Lhali cilior shuuwer
and/or monitor their face and hards using a calibrated alpha survey

» L" . .
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instrument. Where alpha monitoring is used exclusive «f showering,
the monitoring results shall be documentcd and maintained on file,
In addition, the licensee shall gerform spnt surveys for alpha
contamination at least quarterly on all workers- leaving the facility
proper. Alpha contanination greater tharn 1290 dpm/100 cm* on shin
or clothes shall be cause for decontaminaticn and resurveying, ard
for an {nvestigation by the radiatian safoty staff. Ruecurds shail
be maintainad of these investications,

Release of equipment, materfals, or packages from the rastricted,
arca shall be in acccrdance with the enclcsed "Guidelires for
Decontamination of Facilities and fquipment Frior to Rzleise for
Unrestricted Use or Terminaticn 5f Licenses for Byprcdiizt, Source,
or Special luclear Materfal,” dated lovemier 1375,

A1l radiation menitoring, sarpling and detacticn equiz-:~t shall te
recalibrated after each repafr and as racermended by the manufacturer
or at leas: semiannualliy, whichevar is more frequent. In addition,
811 radiation survey instrucents shall de cp:iraticnaliy chegk.d

with a radiation source before cach use.

The 11censca is hercby exempted rom the recuiraments of Sectinn 20.202{e)(2)
of 10 CFR 20 for posting areas within the faciiity, proiiled Luat

all entrarces to the facility are conssicunusly possod fr aczordince

with Section 20.203(«;(2) ang wish the words, “"CAUTICH - ANY AR

OR ROOM WiThIN THIS FACILITY YAl CONTALL AADIOACTIVE “ATZRIALL"

The 11censee shall develop a quality assurance program for al)
sampling ard analyses performed as part of the fn-plan® radfation
safety and environmentd] menisering oragrams that includos all of
the reconricrded clements of a quality assurance program specifind
in Regulatory Guide 4,15, "Quality Assurance ‘or Radiclegical
Monitoring Programs (‘lormal Cperations) - €7fluent Streaa and the
Environment.” [n addition, prior to comrencing operativas and
within ninety (90) days of issuance of this license, the licensee
shall submit to the U.S. Nuclear Requlatory Conmission, Uraniun
Recovery Licensing Branch, for approval in the form of a license
amendment, complete specifications for this quality assurance
program.

The {nspection program shall be conducted by the RST v+ - responsi-
bility, along with these specificd in Licanse Cenditic . 16,

shall be to perform 3 daily "wall through" fnszectisn ¢ .ha crerating
area to ensure that all personnel raintain 3 safa worling envircnment.

COPY
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ulations or license conditicns shall be documentes fn 3 1.1 ¢
maintained on file. A1l problems requiring remedial actior <l
be brought to the attention of the Project Managér anrd proprr
action taken. The inspection program shall include & mentihly
written summary review of all documented radiolngicel surve, s,
radfation work permits, operating program logs, all personnei
exposure data, and environmental menitoring data, The montii,
fnspection summary shall be sutmitted to the Project Marage: &
shall {nclude recormended rese4ial actiers a3 necassary.

»
<
1

]

rd
1

Hithin ninety (90) days of f<suance of this license and priur 2
commencing operations, the licensee shall davelap 3:d aulate 2. e
Uranium Recovery Licensing Branch, for IRC raviay 202 a33rcval in
the form of 3 license amend~cn’. A detailad arernency acticn p'in
establishing authorities anc prrcedures o bde feollowed for a varlety
of potential accidents likely to occur.

Cagraded rasin shall te tranafercad t0 an N2Z Vicaniad uranius
recovery facilisy for d'spcsst in their tailings twpaund ant o the
resin shall be shipres 20 & licencad radicaciive weste ¢ispasal
site.

Eating shall only be allcwed in adminislrative of figne, onelasnd
lunch areas, and control rocms hat are separyted fran the proc.ss

_areas.

The uranfum in-situ sciytion sining cperatinas shall be perfmtizt
on a maxim.m well ficid 3red of 1.0 dcre within the ared shoun in
Figure 3-1 of the iarch 25, 1330 Environsental Repors submitied by
Kerr-licGee to the NRC.

varfation from the sodium carbordte-bicartondte leach sclution with
hydrogen peroxide, oxygen, or peroxide added, 33 presented in

Sectton 3, Pages -1 and 3-2 of the “arch 25, 1980 Envirormental
Report, shall requirc prior NRC approval through amendment of this
11cense. The licensee shall discuss why he proposes the varfation
and how it will affect groundwater quality, the evageration pond
water characteristics, the quality of surface discharges, restoration
mothods and criterfa, and monitoring requircments.

The eleven (i1) wells {3 carfietr are z0na »onfsar -mmalls ant 2
shallow and § deep tanilor weli) shown on {laure 2.4.07 of the
Cavironmontal Impact Apprafsal (ZIA) shall da used to renizar and

./'\ _-"’s_. ;.“D‘-.. o
v’ {‘.r' .3 ‘
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v establish the premining groundwater quality values of the test

area. All the monftor wells shall be sampled prior to injection of
leach solution and analyzed for all the paramnters 1isted in Table
5.1.1.01 of the £lA,

At least ninety (920) days prior to terminatinn of mininq activities,
when {njection of lixiviant ccases, the licensce shall file, with
the NRC, a specific plan for groundwater quality restcration at the
test site, to include 3 description of restoration stcp2s, projecred
schedule of activity and plans for post restoration urd restoration
phase monitoring. Restoration of the production aquifer grcundwater
and any other groundwaters affected by mining aperations shall be
fnitiated no later than sixty (63) days after solution mining
operations have been terminated. Resticraticn methodi:) must be
approved by the NRL in the form of a license awendmens, The ticunice
shall also provide written notification to the !RC, Civision of
Waste Management, when restoration activities have been initiated.

Proposod resteration critaria <M1l be submitted to the RC for
review and approval and must be approved in the form of a iicense
amendment by the NRC prior %0 infection of lixiviant,

During soluticn mining operatisons, the monitor wells {72ntified in
License Condition llo. 41 above shall de sampled for chilorice and

TDS every two (2) wecks and analyzed at least for chloride, alialinity,
cardbonate, bicerdenate, seleniun, sodfum, urinium, sulfate and T3S,

"once every month., water level clevations in “hese wells shall also

be measured once every o (2) weeks, at leezt during she first
quarter of ogperations Sy prior to sampling., Cnce per guarter, a se

of samplas from all of the monitor wells shall be anaIyzod for the
full suite of water quality parameters listad in Tnge 5.1.1.01 of
the EIA. PResults shall be reported graphically and {n tabular form
in the quarterly report required in License Condition lo. 58 below.

Upper control 1imit (UCL) criterta to be applied to monitor wells
to determina when actfon must be taken to control excursions during
mining shall Se determined following the pre-mining water quality
data collection outlined in License Condition lo. 41 above. The
UCLs shall be determined by the applicant, submitted to the HRC for
review, and approved in the form of a license amendniznt prior to
{njection of lixiviant,

If two UCL values are exceeded in a well, or if one UCL value is
exceeded by 207, the licensee shall take anuiner wator sample
within forty-efgh* (42) hours ard analyze it for ot n‘ast the nine

C‘h..-/ ‘i
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.- constituents 1isted in License Condition Mo, 43 above. An excursion
" 4¢ confirmed ff two or more UCL values are exceeded or {f one UCL
"“value 13 exceeded by 20% or more. Corrective action Lo mitiqgatle
o the situation shall be inftiated by the 1icensee when an excursion

" " 4¢ detected and the HRC shall be notified within forty-eigh: ('})
 hours by telephone and within seven (7) days in writing, In c Aitfon
to corrective actions, monitoring of all wells on excursion s hal!

be {ntensified: water lavel elevation measurements and sampling and
analysis for the nine constituents listed in License fonditiﬂ no.
43 above, shall be conducted at least once every seven (7) days,.
for as long as those wells are on excursion status. A written
- report shall be provided to the NRC, Divisicn of Waste Panaqewcnt.
within thirty (30) days of confiming an cxcursion, describing the
condition, the corrective action taken, and the resuits obtainel,

If wells are still on excursicn at the time the report is filad,
written progress regorts concerning the oxcursion shall be sent to
the NRC monthly until the monitor wells are no lcnacr on excursion
status,

1f corrective actions have not been effoctive within ninety (¢0)
© days of the excursion verificaticn, the injection of lixiviant,
unless otherwise detarmined " thp U2 in \riPim'. shall be tarmia
. nated until Xerr-Mcle2 raceivas writtes arereval to start up, o
o the NRC, in the form of a license amendnent.

45, A formal repcrt of events descriting thr cerrective actinns talan
and detatled graphs ard tables af ail sample aralyses shail he
maintainad during excursions as described in Licens2 Conditicn
No. 44 above t0 document actions and the ensuing results, This
report along with pre-excursion and pnst-cxctrsion data ebtainad
from the analysis of at least two separate samples taken befor2 and
after an excursion, shall be submitted to the NRC within thirt:

R (30) days after an excursion is terminated.

o P

46, Baseline water level elevations for each well shall be defined and
submitted to the NRC for review and approval prior to injection of
1ixiviant, The potentiometric level of a given monitor well shall
be monitored once daily for the first two ?2) weeks of continuous
operation of the well field. After the initial two weeks, watoer

[

b, . level monitoring can be decreasad to once every two wenks, for at
o -~ least the first quarter, with wator levals taken just priar to

o sampling the wells, [If the data are shewn to be useful monitor
£ criteria in the early detection of excursions, should any occur,
ST water level measurements shall be requived after thn flest quarter,

A -v«
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Hater level data in graphical and tabular form shall be lep s . .

'; reporting to the NRC as prescribed in License Condition Ho. &7 _ S
below. Net flow rates for the well field shall be recorded whuniver - R

monitor well water levels are measured, and the barcmctiric prissure
at the site or vicinity and its effect on water levels shall ziso
be recorded, :

The results of the water quality and water level monitcring iroiram
shall be submitted fn a separate section of each quarterly repert,
as described in License Condition 'o. 53 below. Monitering 2atr
along with barometric pressure measurements and net flow froin the
vell field shall be reported. In the first uarterly rzport, th2
14censee shall provide a discussion that presents, summarizes, aad
evaluates the water level ard vater quality data wiin ressect o
the degree of confinement of the ore zona, The licersee shall
continue to measure water level after the first quar:er, until fthe
NRC has made a written determination, based on the existing data,
of whethar or not continued wat2r level nenitoring is necessivry.

Should the potentiometric level in any of the perimeter ore-zono
monftor wells fluctuete significantly, particularly if levels rise,
the HRC <hall bte nntiried within ane (1) work day. The licensce
shall taka staps to determine the cause of the potenticmetric
changes and to correct potentiomatric levelc in the monitor walls
by well field adjustrent. Within thirty {30) days after first
notifying the NRC of a potenticretric level prob1nﬂ the licensce
shall sulmis 2 repcrt %o the NRC, Civision of Waste Managoment
describing the situation from the time the KRC was 1n1~1a11/ nobi..ed
until the time of rzport submittal, The corrective actions taken
and the results of those actions shall also be a part of the report,

The volume of discharqges to the evaporation ponds shall be racorded.
In addition, quarterly samples of solution shall be analyzed for
calcium, chioride, alkalinity, sodium, gross alpha and gross beta,
uranfum, radium-226, selenium, arsenic, sulfate and TDS.

The two evaporation ponds shall be checked for leaks on a daily
basis. Any fluid detected in the standpipos of the pond leak
detection system shall be analyred initially for chioride and TDS,
and {f these concentrations excand Wvominag CEN drinking water
standards, the waters shall al.e be anaiyzed for calsfum, alkalinity,
sodfum, uranium, gross alpha, g§ross beta, radium-206. saienium,
arsenic, and sulfate. Water acuality samples taken at the standpipe

e LN :’:"")":\ ..i
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", sha1l be sampled for all twelve (12) parameters at ieast every
i7" seven (7) days during the leak period and for at least two wezks
o . - following repair, if any residual liquid remains in the stand

.o~ pipes. The results of all standpipe analysis shall be reportued to
‘ ‘.;h? NRC in the quarterly report as per License Condition Ho. £3

elow.

The NRC shall be notified within forty-eight (48) hours if the
chemfcal quality of the fluid fcund in the standpipz exceeds Wyoming

_ drinking water standards for any of the parameters tested. Tha |

i Ticensee must take immediate steps to repair the leak and not only

. rely on a leak "pump-back" system to intercept leakage. A report
%p.,- shall be filed with tha !RC describing the actions taien by Ke:ra

E'; " McGee to repair the pond. Tha resuits of these aciions shall ha

' submitted to the NRC within thirty (30) day: after initiaily notifying
NRC. If the leakage problem is not corrected at the time the

report is filed, monthly reports shall be submitted until the leak

is repaired. If an evaporaticn pond leak is sigrificant and conditions
warrant ({.e., largs losses of very poor quaiity wiste water $o the
subsurface), the NRC may, at that time, require tae conssiructivn,
pumping, and sampling of wells.

81, Kerr-kcGee shall comply with tne following requiremsnts reqarding
the evaporation pongs:

a. .The site of the ponds shall be that c<ite recqorience
‘ and Associates, as discussed in the December 5, 17
from Kerr-Mciee £0 HRC.

b. Kerr-McGee shall submit to the HRC for review and approval
prior to pond construction the quality assurance program for
installation and testing of the 30 mil reinforcad hycaion
liners for the evaporation ponds, including the liner field
seams. Kerr-icGee shall also provide data documenting that
the liner {is compatible with the waste products and atmospheric
and temperature conditions that will be encountered at the
site.

‘The liners shall be anchored in a one-faot deep trench near
the crest of the impoundments, underlain throuchcut with
bedding sand which has no more than 12 parcent nassing the
number 200 sfeve, which {5 at least thrag ordurs of magnitude
nore perneable than the subgrade, and which extends up the
embankment slopes to enable detection of any leakaye through

Y —— G ¢ W -~ G, Pt b G g P W W
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the sides of the liner. Prior to placing the sand beddire: .

layer, any sand seams and pockets that are visible should be
covered by compacted clay sofls and the compacted silty clay

- subgrade and embankment material shall be graded to a surtace

tolerance of less than or equal to 1 inch.

Kerr-McGee shall submit a QA program for {nstallation and
testing of the subgrade, underdrain, and pond slopes, witlh
regards to excavation, fill placement, grading. compacticn,
and moisture control. :

The perimeter embankmen~ts and dividing embankiment shall have
maximum height of 8 feet, extericr and interine siopes of
2.5H:1V, and a crest width of 10 faet, Embantuont £111 suald
consist of sandy silty clays excavated from the site and
compacted to 95 percent of the maximum dry densiiy and placed
within #+2 percent of the optimum moisture cintent as per A5TH
D-698. Kerr-Mciiee shall submit a QA program outlining tha -
embankment construction procedures and test rethods for LG
approval in the form of a license amendment, prior to start of

-construction,

Kerr-i'cGee shall maintain at least two (2) fa:t of
between the cmbankment crest and the pond level.

The leak detection system for each pend shal) consist of a 2-
inch dfameter PYC pipe 1aid in a depressed trench at the

lowest point (center 1ine) of the pcnds' bottems which slope
toward the centers at 3 deqrees. A 6-inch sand bedding layer
will be placed below each pend floor liner, and in tha trenches
for securing the liner at the surface. Collector pipes will
lead to sumps, one for each pond, theraby grovidirg two indapene
dent leak detection systems. Prior to liner placement, the
leak detection system shall be tested to assure it functions
properly.

A fence that prevents the intrusion of game animals (1.e.,
mule deer and antelope) fnto the evaporation pond area shall
be maintained.

Kerreilciee shall mafntatn sufficient freehoard ty allow for
pumping the contents of one pond {nto the othier n the vvont

of a major leak. — (“?‘-‘:‘:}\f'
- " ‘/ ‘
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pond residues (byproduct material) shall be at a licensed NRC

. taflings disposal site,

The licensee shall submit to the NRC copiers of any carrespondence
with the Wyoming Department of Environmental Quality regarding well
fie1d operations and/or monitoring,

The uranium recovery plant shall be operated at a maximum average
flow rate of one-hundred (100) gem. Pressures at the well heads. of
injection wells in the Q ore one shall not excaed 172 psi.

Flow rates on each injection and productinn wail and iajaction
pressures on injecticn wells shall be measzurs? 2t laast once per
day and recorded graphically on a daily cperating leg.

The licensce shall rerferm the radiolcgical environmen:al wonisoring
program as outlined in Tables 5.2.1.01 and 5.2.1.01{a) of the £iA.
Preoperational data from this grcgram shall be providad to tha NRC

;n1the first quarterly report discussed in License Condition Ho., 58
8 OW.

Exploration boreholes, post-test boreholas, and all walls within
the well fileld area not used in producticn or monitering and not
properly cx:ad or sealed within a spacific unit shall be plugoed
prior to ‘njecting lixiviant to comply with Wyoming Dapartment of
"Environmental Quality (CEG) requiremenss. All wells shall te
plugged prior to deccrnissioning the site for unrestrictad use.

A quartzrly report shall be submitted to the {iiC Waste Manageinent
Division that summarizes the status of the test program, with
supporting analytical data and evaluations reqarding important
environmental aspects of the operation, including lixiviant migration
control measures, waste generation volumes, and volumes of injected
lixiviant and pregnant solution produccd. The quarterly report
shall include all environmental ronitoring and groundwater data, as
well as, all monitoring data and reports required under NPDES
Permit MNo. WY-0022411. The initial-quarterly report shall include
all accurulated baseline ard pre-ocerationa? data. A1l data shall
be prasentad in tobular and graphizal forwy with a weitten sumrmary
evaluating the data.

During well field operations, injection prossures 2hall be monitored
dafly, Well head pressures shall not exceed 100 psi to assure that
fractura pressure in the ore zone and adfacent confining layers,

are not exceeded. (r-.,»~..-w-\m.; .
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o §...tion or supplements, all liquid discharges from the above-ground
- processing facility, with the exception of the ble2d stream and
restoration strecam which must both first be processcd through the
IX unit and then he treatcd for radiom cemoval and discharged in
- accordance with NPCES Permit No. WY-0022411, shall ba to th

" . hypalon 1{ned evaporation ponds. , :

Kerr-McGee shall reclaim and decommission the well field and process
facility sftes as discussed in Section 3.7.2 of the EIA,

Kerr-McGee shall maintain a surety instrument te cover all grourdwater
restoration and all reclamation and docommissionina, including the
cost of offsite disposal of radivcactive solid proc2es or evaporation
pond rasidues. Kerr-MchGee shai, provide a copy 07 the surety
instrument along with a cost breakdown to the S0C and receive NRC
approval of the suraty {nstrument {n the form of a license amendment
prior to fnjection of lixiviant, :

This 1icanse shall not be torminated un®il the U.S. Nuclear Ragulatory
Commission has determined that all site reclamatica including any
necessary cleanip of the drsinace way *o Samg Crazl, dazemmissisning, -
and well fiold rostoration ras net ail anpiicabla standards and
regulations,

.The Ticensee chail remove all sediments from any 9% the treatment

or settiing ponds, associated with protroatment of surface discharges
from solution mining operaticns under the NFRES parmit, to a

l{censed tailings disposal site, '

Upon cessation of solution mining activities, the licensce shall
clean up the area of the treatment and scttling -onds as well as
the drafnage to which discharges are divected under the NPCES
permit, to essentially pre-opcrational levels. For radium-226 this
shall require that the average radium-276 levels in sofls and
sediments resulting from discharges autherized under this license,
are no more than 5 picocurics per gram of soil, Pre-operational
background for these areas shall be determined by Lhe sampling
required in Table 5.2.1.01 of the EIA.

The licensee shall sample sodls/sodimants in tha Jdrainage t3 which

surface discharyes are directed as speciried in Tablo 5.2.1.01(a).

I1f 3t any time radium-226 lcvels are greatar than 5 pCi/qgram avove

the rro-operational background lavaels, the licensu2 shall notify

the HIRC within seven (7) days in writing and shall fnitiate corrective
B I A .
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actions to lower the radium-226 levels in discharges and clecn up
the drainage so that radium-226 concentrations in sofls/sediment
from 1icensed discharges are no greater than § pCi/gram. If the
corrective actions do not achieve thase abjactives within sixty
(60) days, all discharges from the recovery plant shall he Jdirected
to the lined evaporation ponds.

s
v
t
b

%.67. The licensee shall perform dafly visual iaspactions of all evanoration
N pond embankments. Such inspections shdll be performed by 1 quaiified
engineer or scientist and shall be documented. Records of all
inspections shall be kept on site.

'§68. The Ticensee shall immeciately notify the U.S. fuciear “uoilatcry
" Conn{ssion, Region IV, Office of [nspoction and nrorc*“"n:. 6'1
Ryan Plaza Orive, Suitn 1000, Arlinnten, Texas 74011, a u.s.

Nuclear Regulatory Cormission, Uranium Rernvn)r :i~an<:n ;rench.
Wshington, D0.C, 20£55, by velepncwn and telezianh, of -/ fotlure

of any evaporation pond, any break or ruypturs 0' any sircline, or

any similar failure of any other fluid or matorial condui® o .

storage facility which results fn an uncontralls ! reles-s “’ radinantive
materials, or of any unusual conditions which 7 net oz cenansd

could Teud to such a failura. Such notificaticn :hall o roliawaed,
within seven (7) days, by cubmittal of a written rapors Z2tailing
the conditions leading to the failure or potential failura, corrective
actions taken, and results achieved, %i3 rejuirensnt i3 {n addition
to the requirements of 10 CFR Part 20.

63, Prior to mixture with an/ other sourcas, the lizcensce sL 17 moattor,
at least monthly, any surface discharges from the recovury plant

for chloride, alkalinity, carbonate, bicarbonate, s 1en.u.. scdium,
uranium, su1‘ate and TOS.

onsS  t/1/8/
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Toa festructicas In this cuids in confuncticn with Talle I spe cif t?e
ra¢fcacsivity 13 rediaticn expesure rata 1imits wifch should be used
{n accsmalisning the decentamination and survey ¢¥ surdacas or prarﬁses
and auizzent orfce $9 2. 1donment or release {or usrestricted us
The 1{={<s {a Tahie 1 ¢ nos a?;1y t0 ,.enis=s. -'u.,ment, or scrap
sorseiafng fnduced radicactivicy for which “ia rizfclezfcal consicera=
ticns parzirant to their us- a_ be ciffaran.. it reiease of such
% facilities cr ftans frem requiztory condrsl 17112 consicared on 2 case- -
' Yv-casa bas?s. -
} 1. Tne ticens2e shail zake 2 reascnabla effcrt 3 1111na 2 residual
t . c:n:&:*na:icn.
l . 2. Radicazs .z.,/ on equisment or survaces shall not b2 covered by

gein.. plating, or cther covering material unless centamination
syels, 28 c::e-:iweﬂ by 2 survey and docuzentad, are telcw the
T{cits spacified in Table I aricr s a;;?v:ng the covering. A
raascnatia sffort must be made <2 zin{mize tha centaminaticn prior
. 3 use ¢ any cevering.

3. Tae radisactivity on the intariar surfacas of ;{ as, drain lfnes.
Cr Cugtwerx snell e ceiarmined by maxing maisuremants at all traps,
anc einsr 2pzropriate accass peints, providad thag can.-nira.f»n
&t thesp Ticatizas i3 Ji{xkely <o Se represantactiva of contaminasian ’
en e intarsior ¢f tha pines, ¢rzin lines, or duztuork. Survacas
cf praezisas, ezuigmant, or scr2p which z2-2 lizialy <o be contaminazed
Sut are of such size, cconastruction, or ticaziia as to make the surfaca
tepzcessitie Tor purpcses cf mepasuremant shall be presumad ta be
gsnt2minztes in exctess of 4ne limits. . .

4. C:c1 racuest, the Commissicn may austherdiza a Yfcansee o reIinqnish
£2s sassic1 or control of premises, ecuf:ment or scrap hav.ng surfacss
czntiminated with materials {n excess of the limiss specified. This.. .
ray {nc1uce, but weuld net be liwized ¢2, spacial circumstances such’ *
as razing of tufldings, transfar of premisas t0 another organization
cent ..Jf1” werk with redicactive miterfals, cr conversion of faci{litias
r4- I | ca;-:en- stcrage or s:andby status. Such ragu iests must:

2. Provice da2tailed, s,ecsf.: infermaticn daseriving tha sremisas,
equismant or scrap, radicactive contazinaats, and the nature,
extsnt, 2and cegree FY; resicual surfaza coatamination.

. Frovide a dazaiied hedtil and safaty imtlysis which refleces
thaT T2 ragicudl ameunts of saterdials ca surfaca arcas, fszathar
with cller considaraticens s;ph.as prospszzive use oF tha pranmises,
azuipmant cr sgrip, ard unlikely %2 -~zzuic ia an uareasgnebhla
risk o the healih and safewy of tha =usiic. ===
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S5. Prior to relpase of prexises for unrastricted vse, the licansse shall
reke & comprenensive reciasisn survey wnich estidiishas that contin-

., $nazfon s wis=ia the limiss specif{ed in Tabla I. A copy of the
survey r:por: shall = f{lad with the Jivision cf Fuel Cyc1e and

- Hatarial Safesy, USHRZ, Hashington, D.C. -20323, end also tha
Direcscr ¢f the fajizna) Cffice of wha Sffice of In spec.ic and’

;. ;nfcr'z ent, USHEC, having Jurisdicsica. The rapeore sheuld be filed

E, T Te2s3 30 days pricr o the planneg Zate of zlandenmant. Tn2

survev racors shall:

a
-
-
-

™

a. Ident{fy the precisas.s - -

h ) bo nod4 tha

) w s rea scnadble e fort hasg Seen made <5 eliminace resicdua)l
; contaminaticn. '

t . Ce Dascribe the scope of wha survey and ganar2l zrocadures f2licwes.
. d. Szate tha Fiagings oFf the survey in units sjezified fn the
, fnstructicn. .
is 15-1.:.g resiav oF he raiort, the MRC will consfiar wisiting e
Tec Litles o caafimm wie survey.
L[]
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ACCEPTAULE SURFACE CONTABINATION LEYELS '-f;,
wuct.tors * avemaGe® € F maxpund. 4 ' revovaoLs? © f
. -2
U-nat, U-235, U-230, and ! 5,000 dpm u/100 cm’ 15,000 dpm 6/100 cn 1,000 dpm «/100 cm
assoclated decay procucts
_ : . 2
Transwranlcs, Ha-226, Ha-220, 100 dpm/100 cmz J00 dpm/100 cmz 20 dpm/300 cm
1h-230, Th-220, Pa-231,
Ac-227, 1-125, 1-129 ¢
. ' ’
Th-nat, "1h-232, Sr-90, ' . 1,000 dpm/100 cn’ 3,000 dpm/100 e’ 200 dpm/100 cm
Ra-223, Ra-224, U-232, 1-126, : o
1-131, 1-13) .
Beta-gamma emltters {nuclldes 5,000 dpmn py/100 em? _ 15,000 dpm py/100 cn’ 1,000 dpm 0Y/100 Cll_z

with decay wmodes outher than
alpha calsslon or spontancous
fisslon) except SR-90 and
olhers noted above. -

%here surface contamination by both alpha- and beta-gamma-cmitting nuclides exists, the 1imits establishod for alpha-
and beta-gamma-emitling nuc)ides should apply independently, _

"Ubl\s used in this table, dpm (disintegrations per minute) means the vate of cmission by radloactive waterfal as de-
I termined by correcting the counts per mlnute observed by an appropriate. detector for background, efficiency, and geo-

> wictric faclors awsonclated with the instrumentation.

~ CHeasurcwents of average contaminant should not be averaged over more than 1 square meter, For objccts of less surface
arc., the averaqe should be derfved for each such object. _
[t

'd[l;e maxjwma contamination Yevel applies to an arca of not mure than 100 cmz.

TUNISIUO
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2 .

e materia) per 100 cm® of surface arca should bhe determined by wiping that arca - _
ale pressuve, and assessing the amount of radloaclive materlal

Hhen removable contamination on objectls of less surfac

€Ine amount of resmovable radloactiy
paper, opplying moder
ced proportionally and the entlre surface should be wiped. .

ulth dry (f1ter or soft absorbent

on the wipe with an appropriate fnstrument of known efficiency,
area Is determined, the pertinent levels should be redu

ated with surface contaminatlon resulting from beta-gawnia emltlers

ad/hr at ) cm, vespectively, measurcd through not more than 7 milli-

. f]ln_c average and maximm radiation levels sssoc!
should not cexceed 0.2 mrad/hr at 1 cm and 1.0 mr
grams per square centimeter of tota) nbsorbor(

\
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SUMMARY AND CONCLUSIONS

This Final Environmental Impact Appraisal was prepared by the staff of the
; U.S. Nuclear Requlatory Commissfion (NRC) and fssued by the Commissfon's Office
: of Nuclear Matarial Safety and Safeguards.

1. This action {s administrative.

) 2. The proposed action is the issuance of Source Materfal and Byproduct

' Material License SUA-1.87 to Kerr-McGee Nuclear Corporation, for imple-
mentatfon of the "Q" Sand Project Site, Research and Development In Situ
Leach project, Docket 40-8768, in accordance with the Company's statements
fn {ts application and accompanying Environmental Report.

The proposed project consists of solution extraction (in situ leaching)
operations involving uranium ore deposits within Xerr-McGee's "Q" Sand
Project Site in Converse County, Wyoming. Research and development
activities will include a 100 gpm process plant, buried pipelines, two
small evaporation ponds, and five (5) five-spot well field patierns not
exceeding 1.0 acre in area for thn requested license authorization. The
project has an estimated lifetime of 2.5 to 3 years, with 1.5 to 2 years
of leaching followed immedfately by aquifer restoration operations.

3. Summary of environmental impacts and adverse effects:

a. The site fs primarily used as grazing land for livestock and wildlifa.
Initiation of the solution extraction project would result in the
temporary removal of about five (5) acres of land from grazing. A1l
disturbed surface areas will be reclaimed and returned to a condition
suftable for their original use.

b. The long-term effects of the research and development project on
groundwater use are expected to be minimal. Groundwater within the
_ immediate area of the well patterns is expected to temporarily
contain increased concentrations of radioactive and toxic. elements
during the operation of all well fields. Restoration should return
this water to a condition that is consistent with its premining use
(or potential use).

¢. The only discharge of liquid effluents will be a bleed stream and a
restoration stream that are discharged only after treatment in
accordance with an NPDES Permit. Atmoscneric effluents are expected
to be within acczeptable 1imits, ana the ef”ects will te fnsignificant.

4. The principal alternatives considered were the followfing:

a. Alternative mining methods.

Open-pit, undergrourd, and scluticn extraction (in situ leaching)
methods were considered, as well as a comparison of impac:s

v



associated with each. Solution extraction is the selected method
for mining the designated ore deposits. Surface impacts associated
with in situ leaching are generally less severe than impacts assoc{<
ated with open-pit and undarground uranfum mining accompanied by
convantional mill{ng.

Alternative leach solutions,

Alkaline and acidic leach solutions were examined. Since laboratory
analyses using an alkaline (sodium carbonate-bicarbonate) leach
solution ware successful, the applicant has chosen to use an alkaline
leach solution. The staff concludes that an alkaline solution f{s
suitable and environmentally more desirable than an acid solution.

Altarnative of no licensing action.

The denia) of a source material license is an alternative available
to the NRC. If denied, the designated ore deposits could not be
mined using the solution extractfon method and probably could not,
in fact, be mined using open-pit or underground mining tachniques,
since the ore is so deep (500 feet) and of too low grade to maka {t
economically feasible. The staff concludes that this project can be
conducted in a manner which protects public health and safety and
the environment. ,

The Environmental Appraisal will be made available to the public and
to government agencies in June 1981,

From the analysis and avaluation made {n this statement. it {s proposed
that the sourcs materfal license contain the following conditions:

(1) Authorized Usa: For uranium recovery from pregnant lixiviant in

(2)

(3)

accordance with statements, representations and conditions contained
{n Sections 1 and 3 of the licensee's March 25, 1980 Environmental
Report and in supplements dated September 11 and December 5, 1980 and
January 19 and April 27, 1981. Notwithstanding the above, the
following conditions shall override any conflicting statements
contained in the licensee's application and supplements.

The uranium in-situ solution mining operations shall ba performad on
a maximum well field area of 1.0 acre within the area shown in
Figure 3-1 of the March 25, 1980 Environmental Report submitted by
Kerr=-McGee to the NRC.

Variation from the sodium carbonate-bicarbonate leach solutfon with
hydrogen peroxide, oxygen, or peroxide added, as presented in
Section 3, Pages 3-1 and 3-2 of the March 25, 1980 Environmental
Report shall require prior NRC approval through amendment of this
license. The licensee shall discuss why he proposes the variation
and how ¢t will affect groundwater quality, the pond water
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(4)

(5)

(6)

(7)

characteristics, the quality of surface discharges, restoration
methods and criteria, and monitoring requirements.

The eleven (11) wells (8 perimeter ore zone monitor wells and 2 shallow
and 1 deep monitor well) shown on Figure 2.2.07 of the Environmaental
Impact Appraisal (EIA) shall be used to monitor and establish the
premining groundwater quality values of the taest area. All the

monitor wells shall be sampled prior to {njection of leach solution

and analyzed for all the parameters listed in Table 5.1.1.01 of the
EIA.

At least ninety (90) days prior to termination of mining activities,
when {njaction of lixiviant ceases, the licensae shall file, with
the NRC, a specific plan for groundwatar quality restoration at the
test site, to fnclude a description of restoration steps, projected
schedule of activity and plans for post restoration and restoration
phase monftaoring. Restoration of the production aquifer groundwater
and any other groundwaters affected by mining operations shall be
fnitiated no later than sixty (6Q0) days after solution mining opera-
tions have been tarminated. Restoration method(s) must be approved
by the NRC {n the form of a licensa amendment. The l{censes shall
al1so provide written notification to the NRC, Ofvisfon of Waste
Management, when restoration act{vities have been {nit{ated. Proposed
restoration criteria shall be submittad to the NRC for review and
approval and must be approved in the form of a license amendment by
the NRC prior to {njection of lixiviant.

During solution mining operations, the monitor wells {dentified in
Condition (4) above shall be sampled for chloride and TOS every two
(2) weeks and analyzed at least for chloride, alkalinity, carbonate,
bicarbonate, selenium, sodium, uranium, sulfate and TDS, once evary
month. Watar level elevations in these wells shall also be measured
once avery two weeks, at least during the first quartar of operations,
prior to sampling. Once per quarter, a set of samples from all of the
monitor wells shail be analyzed for the full suite of watar quality
parameters listed in Table 5.1.1.01 of the £IA. Results shall be
reportad graphically and in tabular form in the quarterly report
required in Cundition 21 below.

Upper control 1imit (UCL) criteria to be applied to monitor wells to
determine when action must be taken to control excursions during
mining shall be determined followir the pre-mining water quality
data collection outlined in Condition (4) above. The UCLs shall be
determined by the applicant, submitted to the NRC for review, and
approved in the form of a license amendment prior to injection of
lixiviant.

If two UCL values are exceecded in a well, or if one UCL value 1s
exceeded by 20%, the licensee shall take anotHer water sample within
forty-eight (48) hours and analyze ft for at least the nine constite-
uents listed in Condition (6) above. An excursion 1s confirmed if

vii



(8)

(9)

(10)

two or more UCL values are exceeded or {f one UCL value is exceeded
by 20X or more. Corrective actiun to mitigate the situation shall
be inftfated by the licensee when an excursion {s detected and the
NRC shall be notified within 48 hours by telephone and within 7 days
in writing. In addition to corrective actions, monitoring of all
wells on axcursion shall ba {ntensified; water leve! elevation
measurements and sampling and analysis for the nine constituents
Tisted in Condition (6) above, shall be conducted 4t least once
evaery seven (7) days, for as long as those wells are on excursion
status. A written report shall be provided to the NRC, Division of
waste Management, within thirty (30) days of confirming an axcursion,
describing the condition, the corrective action taken, and the
results obtained. If wells are still on excursion at the time the
report is filed, written progress reports concerning the excursion
shall be sent to the NRC monthly until tha monitor wells are no
longer on excursion status.

If corrective actions have not been effective, within 90 days of the
excursion verification, the injection of lixiviant, unlass otherwise
determined by the NRC in writing, shall be tarminated until Kerr-McGaee
raceaives written approval to start up, from the NRC, {n the form of

a8 license amendment.

A formal report of events desc¢ribing the corrective actions taken

and detailed graphs and tables of all sample analyses shall be main-
tained during excursions as describad {n Condition 7 above to document
actions and the ensuing results, This report, along with pre-excursion
and post-excursion data obtained from the analysis of at least two
separata samples takaen before and after an excursion, shall be
submitted to the NRC within 30 days after an excusrion {s terminated.

Baseline water level elavations for each wall shall be defined and
submitted to the NRC for review and approval prior to injection of
lixiviant. The potentiometric level of a given monitor well shall
be monitored once dafly for tha first two (2) weeks of continuous
operation of the well field. Aftar the fnit{al two weeks, water
level monitoring can be decreased to once every two weeks, for at
least the first quarter, with watar levals taken just prior to
sampling the wells., If the data are shown to be useful monitor
criteria in the early detection of excursions, should any occur,
watar level measurements shall be required after the first quarter,
Water level data in graphical and tabular form shall be kept for
reporting to the NRC as prescribed in Condition (10) below. Net
flow rates for the well field shall be recorded whenever monftor
wall watar lavels are measured.

The results of the water quality and water level monitoring programs
shall be submitted in a separate section of each quarterly report, as
described in Conditfon (21) below. Monitoring data along with baro-
metric pressure measurements and net flow from the wall field shall be
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(11)

(12)

(13)

reported. In the first quarterly report, the licensee shall provide
a discussfon that presents, summarizes and evaluates the water level
and water quality data with respect to the degree of confinement of
the ore 20ne. The licensee shall continue to measure water levels
until the NRC has made written determination, based on the existing
data, of whether or not continued water level monitoring {s
necessary.

Should the potentiometric level in any of the perimeter ore-2one
monitor wells rise significantly, the NRC shall be notified within
one work day. The licensee shall taka steps to detarmine the cause
of the reversed hydraulic gradient and to correct potentiometric
rises {n the monitor wells by well field adjustment. Within thirty
(30) days after first notifying the NRC of a potantiometric leve)
problem, the licensee shall submit a report to the NRC, Division of
Waste Management describing the situation from the time the NRC was
inftially notified until the time of report submittal. The correc-
tive actions taken and the results of those actions shall also be a
part of the report.

The volume of discharges to the evaporation ponds shall be recorded.
In addition, quarterly samples of solution shall be analyzed for
calctum, chloride, atkalinity, sodium, gross alpha and gross beta,
uranfum, radfum-226, selenfum, arsenic, sulfata and TDS.

The two evaporation ponds shall be checked for leaks on a daily
basis. Any fluid detected {n the standpipes of the pond leak detec-
tion system shall be analyzed inftfally for chloride and TDS, and if
thesa concentrations exceed Wyoming DEQ drinking water standards,
the waters shall also be analyzed for calcium, alkalinity, sodium,
uranium, gross alpha, gross beta, radium-226, selenium, arsenic, and
sulfate. Water gquality samples taken at the standpipe shall be
sampled for all 12 parameters at least every seven days during the
leak perfod and at least two weeks following repair {f any residual
1{quid remains {n the standpipes. The results of all standpipe
analysis shall be reported to the NRC in tha quarterly report as per
Condition (21) below.

The NRC shall be notified within forty-eight (48) hours if the
chemical quality of the fluid found in the standpipe exceeds Wyoming
drinking water standards for any of the parameters taested. The
licensee must take immedfate steps to repafr the leak and not only
rely on a leak "pump-back” system to intercept leakage. A report
shall be filed with the NRC describing the actions taken by Karr-McGee
to repair the pond. The resuits of those actions shall be submitted
to the NRC within thirty (30) days after initially notifying the NRC,
If an evaporation pond leak is significant and conditions warrant it

(1.e. large losses of very poor quality waste water to the subsurface),

the NRC may, at that time, require the construction, pumping, and
sampling of welis.
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(14) Kerr-McGee shall comply with the following requirements regarding
the evaporation ponds: _

The site of the ponds shall be that site recomnended by Chen
and Associates, as discussed in the December 5, 1980 submittal
from Kerr-McGee to NRC,

Kerr-McGee shall submit to the NRC for review and approval
prior to pond construction the quality assurance program for
installation and testing of the 30 mil reinforced hypalon
liners for the evaporation ponds, including the liner field
seams. Kerr-McGee shall also provide data documenting that the
1iner {s compatable with the waste products and atmospheric anc
temperature conditions that will be encountered at the site.

The liners shall be anchored in a one foot deep trench near the
crest of the fmpoundments, underlain throughout with bedding
sand which has no more than 12 percent passing the number 200
sfeve, which {s at least three orders of magnitude more permeable
than the subgrade, and which extends up the embankment slopaes
to enable detection of any leakage through the sides of the
liner. Prior %o placing the sand bedding layer, any sand seams
and pockets that are visible should be covered by compacted
clay soils and the compacted silty clay subgrade and embankment
matertal shall be graded to a surface tolerance of less than or
equal to 1 {neh.

Kerr-ticGee shall submit a QA program for {nstallation and
testing of the subgrade, underdrain, and pond slopas, with
regards to excavation, f{11 placement, grading, compaction, and
moisture control,

The perimetar embankments and dividing embankment shall have
maximum height of 8 feet, exterior and interior slopes of

2.5H:1V, and a crest width of 10 feet. Embankment f{11 shall
consist of sandy silty clays excavated from the site and compacted
to 95 percent of the maximum dry density and placed within

t2 percent of the optimum moisture content as per ASTM D-698.
Karr-McGee shall submit a QA program outlining the embankment
construction procedures and test methods for NRC approval

prior to start of construction.

Kerr-McGee shall maintain at least two feet of freeboard Setween
the embankment crest and the pond level.

The leak detection system for each pond shall consist of a

2 inch dfameter PYC pipe laid in a depressed trench at the
lowest point (center line) of the ponds' -bottoms which slope
toward the centers at 3 degrees. A &-inch sand bedding layer
will be placed below each pond floor liner, and in the trenches
for securing the liner at the surface. Collector pipes will

X



(15)

(16)

(17)

(18)

(19)

(20)

(21)

lead to sumps, one for each pond, thereby providing two inde-
pendent leak detaction systems. Prior to liner placament, the
Teak detectfon system shall be tested to assure it functions
properiy.

g. A fence that prevents the intrusion of game animals (i.e., mule-
deer and antelope) into the evaporation pond area shall be
majntained.

h, Kerr-McGee shall maintain sufficient freeboard to allow for
pumping the contents of one pond into the other {n the event of
a major leak

Final disposition of any radifoactive solid process or evaporation
pond residues (byproduct materfal) shall be at a licensed NRC taflings
disposal site.

The licensee is exempted from the requirements of Section 20.203(e)(2)
of 10 CFR Part 20 provided all entrances to the site are conspicuously
postaed with the warning: "CAUTION. ANY AREA OR ROOM WITHIN THIS
FACILITY MAY CONTAIN RAQIQACTIVE MATERIAL."

The uranfum recovery plant shall be operated at a maximum average
flow rate of one-hundred (100) gpm. Pressures at the well heads of
fnjection wells in the Q ore zone shall not exceed 100 psi.

Flow rates on each injection and production well and injection
pressures on injection wells shall be measured at least once per day
and recorded graphically on a dafly operating log.

The licensee shal) perform the radiological environmental monitoring
program as outlined in Tables 5.2.1.01 and 5.2.1.01(a) of the EIA.
Preoperational data from this program shall be provided to the NRC fn
the first quarterly report discussed in Condition 21 below.

Exploration boreholes, post-test boreholes, and a)l wells within the
well field area not used in production or monitoring and not properly
cased or sealed within a specific unit shall be plugged prior to
injecting lixiviant to comply with Wyoming Department of Environmental
Quality (DEQ) requirements. A1l wells shall be plugged prior to
decommissfoning the sita ror unrestricted use.

A quarterly report shall be submitted to the NRC Waste Management
Division that summarizes the status of the tast program, with
supporting analytical data and evaluations regarding important
snvironmental aspects of the operation, including lixiviant migration
control measures, waste generation volumes, and volumes of injected
1ixiviant and pregnant solution produced. The quarterly raport

shall include all environmental monitoring and groundwater cata,

as well as all monitoring data and reports required under NPDES
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(22)

(23)

(24)

(25)

(26)
(27)

(28)

(29)

Permit No. WY-0022411. The initial quarterly report shall include all
accumulated baseline and preoperational data. All data shall be
presented in tabular and graphical form, with a written summary
evaluating the data.

Ouring well field operations, injection pressures shall be monitored
dafly. Well head pressures shall not exceed 100 psi to assure that

fracture pressure in the ore zone, and adjacent confining layers are
not exceeded.

Notwithstanding any conflicting statements in Kerr-McGee's applica-

tion or supplements, all liquid discharges from the above-ground
processing faci{lity, with the exception of the bleed stream and
restoration stream which must both first be processed through the IX unit
and then be treated for radium removal and discharged in accordance

with NPOES Permit No. wY-0022411, shall be to the hypalan lined
evaporation ponds.

Kerr-McGee shall reclaim and decommission the well f{eld and process
facility sites as discussed in Section 3.7.2 of the EIA,

Kerr-McGee shall maintain a surety to cover all groundwater restora-
tion and all reclamation and deccmmissioning, including the cost of
offsite disposal of radicactive solid process or evaporation pond
residuss. Kerr-McGee shall provide a copy of the surety along with
a cost breakdown to the NRC and recefve NRC approval of the surety
in the form of a license amendment prior to injection of lixiviant.

This 1icanse shall not be terminated unti{l the NRC has detarmined
that all site reclamation, including any necessary cleanup of the
drainage way to Sage Creek, decommissioning, and wel)l field restora-
tion has met all applicable standards and regulations.

The licensee shall remove all sediments from any of the treatment or
settling ponds, associated with pretreatment of surface discharges
from solution mining operations under the NPODES permit, to a
1icensed taflings disposal site.

Upon cessation of solution mining activities, the licenseae shall
clean up the area of the treatment and settling ponds as well as the
drainage, to which discharges are directed under the NPDES permit,

to essentially preoperational! levels. For Ra=226 this shall require
that at least the average Ra-226 levels in sofls and sediments
resulting from discharges authorized under this license are no more
than 5 picocuries per gram of soil. Preoperational background for
these areas shall be determined by the sampling reguired in

Table 5.2.1.01 of the EIA.

The licensee shall sample soils/sediments in the drainage %o which
surface discharges are directed as specified in Table 5.2.1.01(a).
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If at any time Ra-226 levels are greater than 5 pCi/gram above the
precperational background levels, the 1{censee shall notify the NRC
within seven days in writing and shall f§nitiate corrective actions

to lower the Ra-226 levels in discharges and cleanup the drainage so
that Ra-226 concentrations {n soils/sediment from licensed discharges
are no greater than S pCi/gm. 1If corrective actions do not achieve
these objectives within 60 days, then all discharges from the recovery
plant shall be directed to the 1ined evaporation ponds.

(30) The licensee shall submit to the NRC copies of any correspondence
with the Wyoming Qepartment of Environmental Quality regarding well
field operations and/or monitoring.

(31) The licensee shall perform daily visual inspections of all evaporation
pond embankments. Such inspections shall be performed by a qualified
engfneer or scientist and shall be documented. Records of all
fnspections shall be kept on sita,

(32) The licensee shall immediately notify the U.S. Nuclear Regulatory
Commission, Regfon IV, Offfce of Inspection and Enfarcement, 611
Ryan Plaza Orive, Suite 1000, Arlington, Texas 76011, and the U.S.
Nuclear Regulatory Commission, Uranium Recovery Licensing Branch,
Washington, 0.C. 20555, by telephone and telegraph, of any failure
of an evaporation pond, any break or rupture of any pipeline, or any
sfmilar fatlure of any other fluid or materfal conduit or storage
facility which resuits in an uncontrolled release of radfoactive
materials, or of any unusual conditions which if not corrected could
lead to such a failure. Such notification shall be followed, within
seven days, by submittal of a written report detailing the conditions
leading to the failure or patantifal failure, corrective actions
taken, and results achfeved. This requirement is in addition to the
requirements of 10 CFR Part 20.

(33) The 1icensee shall monitor any surface discharges from the recovery
plant, prior to mixture with any other sources, for chloride, alkalinity,
carbonate, bicarbonate, selenium, sodium, uranium, sulfate, and TDS at
least monthly.

The position of the NRC is as follows:

Solution extraction of uranium is a developing technology. Uncertainties
regarding environmental impacts, particularly with respect to groundwater
contamination and the effectiveness of groundwater restoration tache-
niques, have been recognized. Testing and data collection in a research
and development project is proposed by the applicant to eliminate the
uncertainties. The scope of the proposed project is sufficiently limited
in size to enable continued development of solution mining technology
without significant environmental risk.
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The position of the Nuclear Regulatory Commission {s that, after weighing
the environmental, economic, technical, and other benefits of the Kerr-McGee
"Q" Sand Project against negative environmental considerations, and
considering available alternatives, the action called for under the

National Environmental Policy Act of 1963 (NEPA) and 10 CFR Part 51 is

the {ssuance of a Source Mater{ial and Byproduct Material License to the
applicant, subject to conditions 6(1l) through (33) above.
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1.0 INTRODUCTION
1.1 BACKGROUND

Kerr-McGee Nuclear Corparation applied to the NRC for a NRC Source Material
and Byproduct Material Licanse to construct and operate an i{n situ leach
uranium extraction and recovery facility in Converse County, Wyoming. The
project, known as the "Q" Sand Project, {s a research and devalopment (R&D)
project designed to develop the envircnmental parameters and operating
characteristics expected for a full-scale operation.

The "Q" Sand R&D Project Site consists of about five (5) acres located
approximataly 17 air miles (27.4 Km) northeast of the town of Glenrock and
23 afr milas (37 Km) northwest of Qouglas.

Kerr-McGee has obtained the mining rights on a total of 73,030 acres of land
designated as the Kerr-McGee Permit Area (Figure 1.1.01). The R&D project

site {s Jocated in Section 36,T36N,R74W, The state of Wyoming owns the sur-
face rights to Section 36. The R&D well field will be located about 1,500 feet
south of Kerr-McGee's underground shart (The 8i11 Smith shaft).

The applicant proposes to extract in situ, uranium contained in the "Q" sand
zone of the top of the Fort Union Formation (geologic formation) at a depth of
about 500 feet. Sodium carbonate-sodium bicarbonate solution and an oxidizing
agent would be injected into the uraniferous unit of the fort Union Formation
and recovered through we!l patterns during the extraction process. Each well
pattern would consist of four injection wells surrounding a central production
well, The anticipated production flow rate will be up to 100 gallons per
minute (gpm).

The applicant proposes to restore the groundwater system to its premining
condition and use (or potential use) after mining is completed, by recycling
mine formation water back into the formation until satisfactory water quality
has been reachec.

The applicant further proposes to remove solid wastes, if they exceed background
soi]l radiation levels, to a NRC licensed disposal site.

1.2 PROPOSED ACTION

By letter to the U.S. Nuclear Requlatory Commission (NRC) dated March 25,
1980, Kerr-McGee Nuclear Corparation requested a license to recaive, possass,
use and transfer source material and bypraduct mataerial {n the course of
research and development work associated with in situ extraction of urantum at
their "Q" Sand Project Sita {n Converse County, Wyoming.

The purpose of this proposal is to determine {f the ore at the "Q" Sand Project
Site can be extracted in an enviraonmentally sound way that is economical,
theredby providing added uranium production capability %o meet the source
material requirements for nuclear power plant operations.
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This {mpact appraisal discusses the environmental aspects of the proposed
application. The proposed action is to grant a license to Kerr-McGee Nuclear
Corporation.

1.3 REVIEW SCOPE
1.3.) Fedara) and State Authorities

Under 10 CFR Part 40, a NRC license is required in order to "...receive,
possess, use, transfer...any source material..." (that is, uranium and/or
thorium in any form, or ores containing 0.05% or more by weight of those
substances). In addition, the Uranfum M111 Tailings Radfation Control Act of
1978 (UMTRCA) requires persons who conduct uranium source material operations
to obtain a byproduct mataerial license to own, use, or possess tailings and
wastes generated by the operation (including above-ground wastes from in situ
operations). Under 10 CFR Part 51, this environmental appraisal has been
prepared. Because the subject application {s not regarded as a major federa)
action that could significantly affect the quality of the human enviraonment,
an environmental impact statement will not be prepared.

The State of Wyoming Department of Environmental Quality (WDEQ) administars
the State's Environmental Quality Act of 1973 and implementing rules and
reguiations. Kerr-McGee has received a license from the WDEQ to operate the
proposed factlity (Research and Development Licanse No. 5RD).

1.3.2 Basis of NRC Reviaw

An impact appraisal for the licensing has been perfarmed by the Oivision of
Waste Management, Uranfum Recovery Licensing Branch (WMUR) of the NRC. This
report documents that appraisal. The staff has performed the appraisal of
environmental and safety considerations associated with the proposed license
in accordance with Title 10, Code of Faderal Regulations (10 CFR Part 51,
Licensing and Regulatory Policy and Procedures for Environmental Protection).

[n conducting this appraisal, the staff considered the following:

0 Environmental information and supplements submitted by the applicant to
the NRC 1n July 1977, March and December 1980, and January and April,
1981 to support the application for a license;

0 Information supplied in discussion by the State of Wyoming, Department of
Environmental Quality, Land Quality Dfvision relating to stats licensing
actions; and

0 Sita visit by NRC staff an September 22, 1980.



2.0 SITE OESCRIPTION
2.1 LOCATION AND LAND USE

The proposed R&D license area is located in the South Powder River Basin,

Wyoming, approximately 17 air miles (27.4 Km) northeast of the town of Glenrack
?nd 2? a;r miles (37 Km) northwest of Douglas (Figure 1.1.01 shows the site
ocation).

The lands contained within the license area ware historically used for cattle
and wildlife grazing. The land {s leased by Kerr-McGee from the state of
Wyoming for uranium exploration and commercial scale development. After
mining, the land will be reclaimed for use as grazing land.

The total surface area affected by the test will be approximately five

(5) acres. Total area of the well field will not exceed one (1) acre. The
two solar evaparation ponds will accup;, 0.65 acres and the processing plant,
access road, parking lot, storage areas and related facilities will take up
approximately 3.77 acres.

2.2 GECLOGY AND HYDROGEQLOGY QOF THE ORE BODY

2.2.1 Hydrogealogic Setting

The project area §s on the southwest flank of the Powder River Basin, near the
axis of the basin. The Powder River Basin is a nortnh-south aligned assymetric
syncline. At the eastern and western boundaries of the permit area, the
strata dip generally toward the axis some 2° to 5° to the west and east,
respectivaly. Near the outcrop of the Wasatch-Fort Unfon formational contact,
the strata dip locally as much as 20°.

The Yicense area is located on a topographic high. There are no surface water
impoundments on the site. The only adjudicated water rights in the vicinity
are the water rights associated with Kerr-McGee's uranium operations.

Figure 2.2.01 shows the regional geological structures relative to the Kerr-McGee
Mining Area and "Q" Sand Project Site. Figure 2.2.02 illustrates the stratigraphy
at the project area. The nearest geologic structure is the Powder River Bas?n
synclinal axis. No major faults or folds have been detected in the site area.

The Wasatch Formation of Eocene Age autcrops throughout the permit area. It
consists of up to 500 feet of interbedded claystones, sandy siltstones, and
relatively clean sandstones. The uranium tearing sandstone in the proposed
test area has been designated by Kerr-McGee as the "Q" sandstone and is found
in the top of the Fort Union Formation at a depth of approximately 500 feet.
The "Q" sand averages about 25 feet in thickness and is separated from over-
lying and underlying aguifers at the R&0 site by approximately 40 to S0 feet
of low permeability shale and claystone, the "R" shales and "P" shales,
raspectively. Cross-sections through the Kerr-McGee property and R&D test
site are presented in Figures 2.2.03-2.2.05.
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Groundwater units fn the vicinity of the proposed test site consist of 0-30 feet
of alluvium and several hundred feet of lanticular sandstones of Wasatch and
Fort Unfon Age (see Table 2.2.01). The lenticular sandstones of the Wasatch
Formation form the upper "W" aquifer at the site. It {s a low-yialding aquifer
that {s geclogically confined but not confined under pressure. The water

fevel fn the "W" aquifer at the site is approximately 190 feet below the land
surface. Most water wells penetrate the Wasatch ("S" aquifer) and Fort Union
Formations ("Q" and "0" aquifers). In the vicinfty of the test area, such

wells generally yield from 5 to 20 gallons per minute (gpm), but some wells
yield in excass of 100 gpm. In general, the groundwater in the basal Wasatch
("S" aquifer) and Fort Unfon Formations ("Q" and "O" aquifers) {s under artesian
pressure and groundwater flow in each of the aquifers appears to move to the
northenortheast from the proposed taest area (Figure 2.2.07).

A1} known wells in the license area and adjacent lands are owned and operated
'« Kerr-McGee and are properly constructed. An inventory of the wells with
ti.¢ wall designation, completion aquifer, surface elevation, well depth, and
the water level and yfeld at time of completion is included in Tables 2.2.02
and 2.2.02(a). Wells which do not have a yield value were completed as observa-
tion wells and were not pumped. The approximate well locations ralative to

the license area are also shown in Figure 2.2.06. The only well that {s being
ysed on-site is well WW103 which {s completed in the "W" sand and fs pumped at
around 10 gpm. The mine shaft which penetrates the lower "Q'" aquifer {s being
dewatered at a rate of around 1700 gpm,

A long-term aquifer pumping test was conducted so that evaluatfons could be
made of the hydrogeological characteristics of the "Q" sand and of the isolation
provided by the overlying and underlying shales in the ‘test area. The pumped
well and three monitor wells were completed and monitored in the "Q" sand.

Two additional monitor wells were also monitored in the overlying (S-sand
zone) and underlying (0-sand zone) aquifers to check for vertical communica-
tion. The locations of the wells used in the pumping test (QP-3 was pumped
and wells QI-2, QI-7, QI-11, QMS-1, and QMO-1 monitored as observation wells)
are shown in Figure 2.2.07. The well completion data are provided in

Tables 2.2.02 and 2.2.02(a) and the pump test data, data plots, and barometric
pressure readings taken for the aquifer pump test are included in Appendix 8.

The aquifer pumping test was conducted on well QP-3 for a pariod of nearly
three days 4305 minutes (from 9:38 a.m. on April 10, 1981 to 9:23 a.m. on
Apri) 13, 1981), at a steady discharge rate of 16.7 gpm.

The results of the analyses of the "Q" sand observation well drawdown and
recovery data are listed in Table 2.2.03, and log-log drawdown and recovery
data plots with match points indicated are included in Appendix B, Figures 8-1
and 8-2. These data indicate that the "Q" ore zone aquifer {s a confined
leaky aquifer, with an average value of transmissivity of approximately

950 gpd/ft, a permeability_of around 32 gpd/ft2 (.002 cm/sec), and a storage
coafficiant of around 6x10 3.



TABLE 2.2.01 DESCRIPTION OF NYDROGEOLOGIC UNIIS IN THE VICINITY OF THE PROPOSED S1TE
Hydro- Approximate Lithologic Hydrologic
Geologic geologic Thickness Character- Character-
Age Unit (feet) istics istics
Eocene Wasatch 0-500 Fine- to coarse-yrained Groundwater production generally
Formation lenticular arkosic sand- good, but lenticular nature
stone, and interbedded restricts aquifer use locally;
claystone and siltstone yields ot as much as 140 gpm have
been produced
Paleucene Fort Union 3000 Fine- to coarse-grained, Groundwater production good
formation lenticular sandstone, beneath site; yields of 550 gpm
and interbedded carbon- have been produced over prolonged
aceous shale and coal periods
Cretaceous lance 3000 Fine- to mediug-grained Groundwater production largely
Formation sandstone, and inter- unknown in vicnity of site;
bedded sand, shale, and probably would not yield over
claystone 20 gpm
Cretaceous Fox Hills 500-700 Fine~ to medium-grained Groundwater production largely
" sandstone, and inter- unknown in vicinity of site;
bedded thin sandy shale probably would not yield over
100 gpa
Sources: Hodson et al., 1973; Hodson, 1971; Harshbarger and Associates, 1974.

—
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TABLE 2.2.02

INVENIORY OF WELLS ON THE LICENSE AREA AND ADJACENT LANDS

KERR-McGEE Q™ SAND PROJECT
CONVERSE COUNTY, WYOMING

Figure 2.2.06 Kerr-McGee!  Wyoming Elevation of Depth Elevation of Date of Yield
Ltocation No. Wil) Number Well Permit Aquifer Land Surface of Well Water lLevel Level Measurement (GPR)
Nunber (Feet Above MSL) (Feet) (Feet Above MSL) (Month/Year)
1 W-2 29,277 Fort Union 5541.9 946 5054.5 1/16 560
2 0wsS-4 - Wasatch 5546.6 546 5375.6 1776 -
3 oWD-4 -- Fort Union 5546.7 943 5107.0 1/16 ==
4 OMS-3 - Wasatch 5562.5 510 9350.6 1/716 -
5 0vD-3 -- Fort Union 5563.1 87 5057.8 1/76 --
6 W-1 28,216 Fort Union 5599.5 1006 5030.0 1/16 425
7 0WS-1 -~ Wasatch 5585.5 Y *5349.7 /16 b
8 0x1-1 -- fFort Union 585.1 987 5060.7 1/176 . -
9 GusS-2 -- wasatch 5593.8 564 5482.0 /1% ’ --
10 0wn-2 - Fort Union 5593.9 90 5070.9 7/16 --
11 (2) w103 2,574 Wasatch 5540 114 5280 9/63 140
12 (3) Hine Shaft 15,500 Fort Union 5519 949 5250 11/73% 850
13 040-6 -- Fort Union 5568 868 4555 12/79 --
13 gl-1 -- fFort Union 5555 509 5171 12/719 -
15 qQP-1 -- fFort Union 5545 447 5169.5 12/79 15
16 QI-2 -- Fort Union 5541 497 5168.5 12/79 18
17 M- -- Fort Union 5551 505 5174 12/79 --
18 QN)-1 -- Fort Union 5533 612 4962 12/1719 -
19 QHs-1 -- Wasatch 55%4 421 5239.5 12/19 -~
20 1-300 -- fort Union 5520 812 -0~ 11/79 .-
21 1-500 - Fort Union 5578 774 -0- 11/79 --

1AM known wells in the license

3The mine shaft is being punped at around 1700 gpa, froa the 0 aquifer.

——

area and adjacent lands are owned and operated by Kerr-McGee.
2ye)) WW103 is the only well that Kerr-McGee is currently operating for water supply, at a4 rate of approximately 10 gpa from the W aquifer.

el
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TABLE 2.2.02(a)

ISL WELLS
KERR-McGEE Q SAND PROJECY
CONVERSE COUNTRY, WYOMING

Kerr-McGee flevation at Top Depth Depth from MSL Completion
Well Nusber of casing of well Casing Top Elevation Interva)
(feet above MSL) (feet) - 9/11/80 (1.0.-up)

Qpr-1* 5549.65 497 375.80 5173.85 497'-475"
Qp-2 5544.06 495 369.40 5174.66 495'-470'
Qr-3 5557.24 512 383.97 5173.27 512'-480"
QP-4 5559.96 : 515 386.83 5173.13 515'-490'
QP-5 5552.11 517 37/8.88 5173.23 517'-465"'
Qi-1* 5556.17 509 382.86 5173.31 509'-492'
Qi-2 5546.38 496 372.45 5173.93 496'-475' —
Ql-4 5548.68 513 375.22 5173.46 513'-475" w
QI-5 5560.62 513 387.5% 5173.07 513'-490'
Qi-6 5565.42 520 392.35 5173.07 520'-495"
QI-7 5567.82 522 394.88 5172.94 522'-495"
Q-8 5553.52 503 379.59 5173.94 503'-480°*
Q1-9 5552.04 505 3/8.66 5173.38 505'-480'
QI-10 5543.38 514 369.80 5173.58 514'-465"
Ql-11 5554.135 525 381.28 - 5173.07 525'-475'
QM- 14% 5558.71 350 188.48 5370.23 350'-170*
QMS- 12% 5553.63 421 315.35 5238.28 421'-393°
QHO- 14* 5545.47 ol2 579.34 4966.13 612'-558"
QM-1 5550.53 505 375.75 5174.78 - 505'-475°
QH-2 5535.80 505 361.35 5174.45 505*-460'
QM-3 ' 5528.17 505 354.65 5173.52 505'-455
oM-4 5550.72 : 539 378.10 5172,62 539'-475
M5 5582.73 537 410.9 5171.83 537'-513
QH-6 5562.61 520 390.16 5172.45 520'-495
Q-7 5562.15 514 348. 81 $173.34 514'-438
M-8 5556.75 508 380.08 5176.627 508'-494

x6* 1.D. steel casing, all other holes cased with 4.33 1.D. fiberglas§
**Monitor well completed in another aquifer unit. Wells QMS-1 and QMW-1 are completed in the Wasatch formation.
Al other wplls are completed ip the fort Upion formation.
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FIGURE 2.2.06
APPROXIMATE WELL LOCATIONS
LICENSE AREA AND ADJACENT LANDS

KEIRR-MEGLE ‘Q’ SAND PROJECT
CONVIRSE COUNTY WYOMING
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Figure 2.2.07 N SITU R&D PROJECT WELL PATTERN
—_— "Q" SAND DEPOSIT

SECTION 36-T36N,R74W
CONVERSE COUNTY, WYOMING
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Q-Sand
Well Transmissivity (¥, gpd/ft)
Nucber Orawdown Recovery
QI-2 770 1472
Q1-7 798 722
Q1-11 912 1007
Represen- 950
tative
Values

TABLE 2.2.0)

“Q" SAND AQUIFER PROPERTIES
Q-SAND PILOT PROJECY

Q-Sand Q-Sand
Thickness Permeability Storativity

(m, feet) (P=Tav/m gpd/ft?) (dimensionless)

21 7x10 3, 6.6x10 %
27 7x10° %, 4.3x10 *
50 8x10°%, 9.5x10 %
30 32 6x10 3

r ) P'/.'
/n [gpu/te3/t]
0.3, 0 .0028

0.3, 0.3 .0029, .0026
0.3, 0.3 .003, .0036

.003

(l)aased on the thickness of the "R™ Shale from Cross Sections (Figures 2.2.04 and 2.2.05).

40

o/ ft7 o/
nt xr sec
.1 5.2 5.6x10 ¢
.12,.10 5.8, 5 5.6x10 ®,
$x10 &
-.13,.15  6,7.3  6x10_°,
7xlo ¢
.01 6 6x10 ¢
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Early drawdown and recovery data from the "Q" sand observation wells ware
matched to the Hantush leaky type curves ( /8=0.3) while later data indicated
the prasence of a low flow boundary. Analysis of the early data, which were
analyzed assuming no water raleased from storage in the aquitard, indicates
that the vertical permeability of the overlying "R" shale may be around 6 ft/yr
(6x10 8 cm/sec). Although water probably was released from storage in the
aquitard, the results of the pump test analysis completed are believed to be
representative of the hydrogeologic properties of the Q-aquifer and the "R"
confining unit. Analysis of the later data indicate the presence of at least
one barrier or low flow boundary, located approximately 350, 400, and 430 feet
away from observation wells QI-2, QI-7, and QI-11, respectively. Thinning of
the "Q" sand aquifer to the south and west of the well field could account for
the barrier boundary that was observed (see Figures 2.2.04 and 2.2.05 and
Appendix B8, Figures B-1 and 8-2).

water levels {n the overlying and underlying S and 0 sand aquifers were monitored
{n wells QMS-1 and QMO-1, respectively. Water levels in these observation

wells did not fluctuate during pumping from the "Q" ore zone aquifer, demonstrating
that there {s confinement of the ore zone from the surrounding aquifer units.

water level data from these wells are plotted in Figure 8-3 of Appendix 8.

Analyses of the aquifer pump test data indicate that the vertical permeability
of the "R" confining shale unit (assuming that water fiowed down through the

"R" shale and not up through the "P" shalae based on vertical hydraulic gradients)
is around 6 ft/yr (6x10 ® cm/sec). Laboratory permeability tests conducted by
Kerr-McGee on plugs taken from cored sections cf_the R and P shales indicated
permeabilities of less than 5x10 ¢ ft/yr (4.7x10 !9 cm/sec).

The NRC staff believes that the vertical permeability of the R and P shales f{s
not as low as 5x10 4 ft/yr (4.7x10 '© cm/sec), based on: (1) the analyses of
the aquifer pump test data, (2) values for permeability cited in the literature
(5x10 ¢ ft/yr to 5 ft/yr for shale, Walton, 1970), and (3) the fact that most

laboratory permeability tests generally indicate permeabilities that are much
lower than in the field.

Realiz2ing that some of the recharge that was observed during the early part of
the aquifer pump test could have come from waters released from storage in the
aquitard, and not waters "leaking" down from the S aquifer through the R
shale, then a vertical permeability of 6 ft/yr may be conservative (slightly
high). However, taking into account all of the information presented, the NRC
staff believes that the vertical pgrmeability of the R and P ghales {s low and
ranges from around .06 ft/yr (6x10 % cm/sec) to 6 ft/yr (6x10 ® cm/sec).

Based on the hydrogeologic information obtained at the site, confinement of
the "Q" sand aquifer appears to be adequate.

The potentiometric water level elevations of the W,5,Q, and O sand aquifers

are each distinct at the site and measure approximately 5370 feet, 5240 feet,
5168-5174 faet and 3955-4962 feet above mean sea leve!, respectively. Although
water levels in the 0 aquifer have been affected by underground mine dewatering,
it appears that the natural vertical hydraulic potential decreases with depth.
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The lateral hydraulic gradient in the Q sand is estimated to be around .01 ft/ft
in a north-northeasterly direction (see Figure 2.2.07).

Based on the water quality data collected, groundwater samples taken from

23 wells {n the Q sand zone (ore zone) indicate that in all of these wells the
water quality in the Q sand aquifer exceeds EPA drinking water standards for
radium, and In some cases in total dissolved solids, pH, selenium, fron,
cadmium, manganese, boron, and sulfate. The pH tends to be high and radium,
selenium, and TDS appear to be the primary constituents found in the Q-Sand
Aquifer. Appendix A 1{sts baseline water quality data collected from the ore
zone monitor wells, the shallow W sand aquifer monitor well, and the overlying S
and underlying 0 - Sand aquifer monitor wells. The W sand aquifer water
quality fs good, with TDS around 265 ppm and with concentrations of salenium
and radium only slightly in excess of EPA drinking water standards. The
underlying 0-Sand aquifer water i1s fairly good, and although it {s high in
TDS, 1t only slightly exceeds EPA drinking water standards for radium and
chromium. The overlying S-Sand aquifer {s slightly batter than the 0-Sand
aquifer water, although it too at times exceeds EPA drinking water standards
for T0S, radium, and chromfum,

Probosed groundwater restoration target values will be submitted by Kerr-McGee
to the NRC for review and approval by the NRC prior to lixiviant injectfon.

2.2,2 Confingment of the Ore Zone

Hydrologic confinement of the ore zone, with respect to in situ operations, {s
necessary to assure an efficient and environmentally safe in situ leaching
operation. The '“‘thologic nature of the shales, the results of the aquifar
pumping test and i1ab permeability tests and the fact that the hydraulic potentials
and water quality of the W, S, Q and O aquifers are unique for each aauifer
demonstrate that the Q sand zone (ore zone) is isolated from the other aquifars.
The Q sand aquifer {s separated from the 0, S, and W sand aquifers by approxi-
mately 40 to 60 feet-thick each, laterally continuous P, R, and T shale zones,
respectively.

The vertical permeabili{ty of the shale confining units {s pr bably around

.6 ft/yr (6x10 7 cm/sec). Eacause the ore zone and surrounding aquifers are
fsolated by these shale beds asd because the well field will be operated in
such a way that the net withdrawals shall exceed injection (producing a
potentiometric depression in the ore zone in the wall field), lateral or
vertical excursions are not expected to occur at the "Q" sand project site.
Careful monitoring of the potentiometric pressures and water quality of the
aquifers adjacent to and in the ore 20ne, during the R&D well field operations
(see Sactfon 5.1.2 for details of the hydrologic monitoring plan) will
ultimately demonstrate the degree of confinement of the Q sand (ore zone)
prior to any well fiald expansion beyond the R&D test sitae.
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3.0 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 uranfum in Wyoming. Basically,

in situ leaching involves (1) the injection of a leach solutfon (lixiviant)
into & uranfum~bearing ore body to complex the contained uranium, (2) mobili~
zation of the urarfum complex forred, and (3) surface recovery of the solutfon
bearing the uranfum complex via production wells., Uranium {s then separated
from the leach solution by conventional milling unit.methods (ion exchange).

There can be many environmental advantages to in situ leaching of uranfum.
While the conventional extraction of minerals groduces significant impact on
the environment, if hydrogeologic cond!tions are favorable, the impacts of
solution mining are much less. The greatest impact of in situ extraction is
to ore zone groundwatar quality which, in most instances, can be rastored to
near baseline quality or the pre-mining quality use or potential use category.
Compared with the conventional uranium mining and milling operations, in situ
feaching will also permit economical recovery of deep, low-grade uranium
deposits, thereby enhancing the nation's uranium reserves. The extent to
which in situ mining can be conducted {s limited {n that the ore zone conditions
must be suitable for containing and controlling leach solutions during the
mining process (conditions described in Section 3.2).

3.2 THE QORE BOOQY

At the "Q" Sand Project site, the ore sandstone contains roll-type uranium
deposits which are generally associated with fluvial sandstones and conglomer-
ates. 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. Uranifum {s precipitated along the interface of the oxidized
groundwater and groundwater {n the reduced environment. The interface is
referred to as the oxidizing front. The physical shape of an ore roll (ore
2one) is dependent on the local permeability of the matrix materfal and its
continuity and distribution in the gealogic unit. Such ore bodies are prevalent
in most of the established uranium mining districts in the western United
States. In situ leaching, houwaver, can be conducted only on those ore deposits
that meet certafn criteria. These generally {nclude: (1) the are deposit
must be located in a saturated ione, (2) the ore deposit must be confined both
above and below by confining layers of low permeability, (3) the ore deposit
must have adequate permeability, and (4) the ore deposit must be amenable to
chemical leaching.

The ore of the "Q" sand zone at the "Q" Sand Project Site" appears to have
been deposited as described above and is believed to have the characteristics
necessary to allow in situ leaching of uranfum. The ore has been determined
to be of low to medium grade. Borfngs taken at the site show the ore zone to
be saturatad. The aquifer pumping test conducted in April, 1981 {ndicates
that the ore 20ne permeability is adequate and that the deposit is amenable to
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chemical leaching. As discussed in Section 2.2, the ore zone is confined and
leakage should not be significant at the sfte. 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 OESIGN AND QPERATION

The R&D well field at the Karr-McGee "Q" Sand Project site is expected to
fnclude 15 leaching wells, and 11 monitor wells both near and in the well
field, (Figures 2.2.07 and 3.3.01). However, {f the performance of the pilot
project indicates closer well spacing is needed, additional wells may be
drilled. The leaching wells fn the {nit{al program will be drilled to a depth
of around 525 feet on a conventiona' five-spot pattern with a spacing of
approximately 100 feet between like wells (see Figure 2.2.07). Eight Perimeter
monitor wells will be completed in the "Q" sand around the test site. Monitor
wells will be completed fn each of the aquifers above (S-~sand) and below
(0-sand) the "Q" sand within the well field area, and one s completed in the
upper W-sand aquifer.

The well fiald site 1s located about 1500 feet south of Xerr-McGee's Bi1l
Smith Mine shaft, in Section 36, T36N, R74W. The racovery nlant will be
connected to the well field header buflding by buried pipelinas (see
Figure 3.3.01).

All wells will be drilled to the specified depth, cased with fiberglass, and
cementad with a sufficient voiume of cament to {solate the completion {nterval
from all other aquifers. Typical well completions are {llustrated in

Figure 3.3.02. Qata on well elavations, depths, and completion intervals for
wells already drilled {n the test area are listed in Tables 2.2.02 and 2.2.02(a).
A small header building will be installed near the well field to house the
fndividua) well metering and control facilities to protect them from the

waather., The individual flow lines will be buried and the well heads will be
covered with insulated boxes to prevent freezing in the winter months.

The injected fluid will be a sodium carbonate-sod{um bicarbonate leach solution
with hydrogen peroxide and/or oxygen added. The combined sodium-carponate/
sodfum-bicarbonate concentration in the injected solution will be maintained

at less than five grams per liter and the hydrogen peroxide concentration will
be lass than one gram per litar. It ‘s expected that sodium carbonate or
sodium hydroxide and carbon dioxide will be used to produce the sodium
bicarbonate onsite. :

The produced fluid will be pumped from the well field through buried pipelines
to the uranium recovery facility to be constructed at the existing 8111 Smith
mine site. At the recovery plant, the :ranium will be removed by solid resin
fon exchange and the necessary chemicals (see Figure 3.3.03) will be added to
the barren fluid to return {t to the desired concentraticn. The fluid will
then be reinjected in the leach zone to recover additional uranium. The
production and injection rates will be metered and controlled o 2nsure that
the groundwater flow in tne area is foward the leach test area. A system
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Figure 3.3.01 — __ '
LOCATION OF Q-SAND PILOT WELL FIELD
AND RECOVERY PLANT
SOUTH POWDER RIVER BASIN
SECTION 38 «T.36N.,R.7T4W.,
CONVERSE COUNTY , WYOMING
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bleed of one to five gpm {s expected to be sufficient to provide the necessary
control,

The restoration of the groundwater in the mining zone after completion of the
chemical mining phase will in ftself be a R&D effort to determine the most
effective way to accomplish the restoration. Restoration technology 1s cur~
rently in the development stage and one or more combinations of existing
methods will be utilfzed to reduce the concentration of any contaminants
remaining in the groundwater to acceptable levels.

The primary restoration technique currently proposed 1s to use groundwater
sweeping of the pilot leach area by selectively withdrawing water from the
existing production and injectiqn wells. Natural groundwater from the aquifer(s)
will flow into the leached zone thereby sweeping contaminants to the wells for
withdrawal from the formation. Water withdrawn from the ore zone will be
procaessad through the IX unit to recover any contafned uranfum. [t will then

be pumped to existing mine facilfties for treatment and discharge. The discharge
from the 8111 Smith facility {s authorfzed by NPDES Permit No. 0022411, 1In
addition to the use of the groundwatear sweep technique described, Kerr-McGee

also plans to evaluate reverse osmosis and/or other techniques which could
produce a water suitable for reinjection into the aquifar to accelerate cleanup.

Before leach solution injection commences, each injection well will be field
tested to demonstrate mechanical integrity of the well casing, which will be
fiberglass. During the well integrity tests, a dual packer will be placed
within the casing and immediately above the well screen. The second packer
will be placed immedfately below the well head. Groundwater derived from
another well will be discharged under prassure into the well casing between
the two packers so that a pressure of around 100 psi §s achtiaved in the well.
After this pressure is achieved the well will be shut in and the psi reading
on the pressure gauge will be recorded every 30 saconds for a ten minute time
period. If the pressure drops by greater than 2-3 psi, the well casing will
be chacked for cracks or holes via down-hole TV camera or other methods. 1If
possible, the wall will be repaired and the packer tast will be repeated. If
any well casing leakage cannot be repaired or corrected, the well will be
plugged, abandoned and reclaimed. Ouring well field oparations, injection
pressures will be monitored dafly and should not exceed 100 psi at the injection
well heads. This will assure that fracture pressure in the ore zone, and
adjacent confining layers ars not exceaded.

The lixiviant used by Kerr-McGee will be sodfum carbonate-bicarbonate. In the
event that recovery inefficiency warrants a change in the basic lixiviant
character during the R&D operation, prior application to and approval by the
NRC in the form of a license amendment for such a variation will be required.

3.4 LIXIVIANT CHEMISTRY

Dissolution of the uranium ore frcm the sand grain host of the two subsurface
ore zones will be accomplished by emplioying efther dissoived oxygen (0,) or
hydrogen peroxide (H.0,) as the oxfdizing agent in a solution of formaticn
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water and sodium carbonate-bicarbonate (Na,CO; - NaHCO4) leachant solution
(Vixfviant). The sodium carbonate-bicarbonate will be {ntroduced into
circulating water from the ore zone aquifer along with measured amounts of
oxidant and pumped back into the ore zone. The anticipated production flow
rate from the wall field will not exceed 100 gpm.

3.5 URANIUM RECOVERY PROCESS

The uranium, mobilized as a carbonate-complex will be produced from the wall
field pattern and wil)l be directed, at a flow rate less than the maximum plant
capacity of 100 gpm, to fon exchange columns housed in a semi-mobile recovery
plant. There the extracted uranium will be absorbed by the {on exchange

medium and eluated with a sodium chloride (NaCl) = sodium carbunate (NagCl,y)
tolution. The resulting uranfum rich eluant will pe acidified with hydro-
chloric acid (HC1) to releasa the urany! fons (UQ, ) to the solutfon. Uranfum
will then be precipitated with hydrogen peroxide (H,0,) in the form UO, - nh,0.
The precipitate will be thickened, forming a yellowcake slurry which will be
transported to a neardby mill for drying and packaging ar shipped as a wet
product to an uranium processing plant. All yellowcaks shipments will be made .
fn compifance witn appifcable reqgulations. A block flow schematic for the
recovery plant {s shown in Figure 3.3.03, The barren effluent frcm the
absorption column will be reconstituted with sodium carbonate-bicarbonate and
oxidant and reinjected to the ore zone at the wall field. Composition of the
waste stream and flow ratas from various operation steps to the evaporation
ponds are given fn Table 3.5.07,

3.6 DJESCRIPTION OF PROCESS PLANT, PCNDS AND WASTES

3.6.1 The Process Plant

The solution processing equipment, laboratory, showers, restroom and office
space will be located as shown in Figure 3.6.1.01.

3.6.2 Solar Evaporation Ponds

The two solar evaporation ponds will occupy approximately 0.65 acres and shall
be used for temporary disposal of solid and 1iquid wastes from the processing.
The ponds will be located on a portfon of the 8111 Smith mine site already
disturbed by previous operations. The ponds shall be constructed by exca-
vation of approximately 1500 cubic yards of earth. The capacity of each pond,
allowing for two feet of freeboard, will be approximately 200,000 gallons
(Figure 3.6.2.01). The ponds will be partially axcavated below existing grade
and partially above grade, retained by embankments having intarior and exterior
slopes of 2.5H:1Y. The depth from the embankment crest to the pond bottom
will be 8 feet. The maximum water level elevations of effluent in the ponds
will be aroun’ 5515 feet above mean sea level, maintaining the levels well
below the pond capacity with a minimum of two feet of freeboard.

Each pond shall be constructed with a liner of 30 m!{! impervious reinforced
Hypalon, and a leak detection system consisting of a 2 inch diameter PYC pipe
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TABLE 3.5.01

EXPECTED SQURCES OF WASTE LIQUIDS
ROUTED T THE EVAPORATION PONDS
KERR-MCGEE Q SAND IN SITU R&D PROJECT

CONVERSE COUNTY, WYOMING

The anticipated waste water volumes that will result from

the various process steps and the expected range of concen-

trations of the major fons or ions of concern in each of
these streams are as follow:

Process Stap
IX Resin Rinse

Excess Eluant

Yellowcake Wash

Sump Liquids

*Gallons per Day

Volume

200 GPO*

2V GPO

40 GPO

50 GPO

lon

Na

NH¢

C1
HCO4

U

Ra 226

Na
\H,

cl
HCO
U

Ra 226

Na
NH,

HCO3
U
Ra 226

Na
NH,

HCO4
Ra 226

Concentration

15,000-25,000
500- 1,000
30,000-40,000
8,000~12,000
5-10
50-100

*,500- 2,500

20,000-30,000
50,000-50,000
200-300
10-20
50-100

600- 1,000
5,000-10,000
15,000-20,000
200-300
5-10
30-40

2,000~ 3,000
3,060~ 4,000
6,000~ 8,000
1,000~ 2,000
5-10
20-30

ppm
pPom
ppm
ppm
ppm
pCiN

pem

ppm
pom
ppm
ppm
pCi/l

pom
ppm
pom
pom
ppm

pCi/1

ppm
ppm
ppm
ppm
ppm
pCi/
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laid in a depressed trench a: the lowest point (center line) of the pond
bottom which slopes toward the center at 3 degrees. A 6-inch sand bedding
Tayer will be placed below each pond floor liner, and in the trenches for
securing the liner at the surface. Collector pipes will lead to sumps, one
for each pond, thereby providing two {ndependent leak detection systems.

Discharges to the pond will be sampled monthly for calcium, chloride, alkalinity,
sodium, TDS, radium-226, sulfate, uranium, selenium, arsenic, gross alpha and
gross beta. The leak detection system stand pipes will be checked dafly to
fnsure the pond liner {s not leaking. Any water taken from the leak detectfon
system will be analyzed for chloride and TDS to determine if the pond f{s
leaking. If chloride or TDS exceed Wyoming drinking water standards the water
will be analyzed within 48 hours thereafter for all of the 12 constfituents
1isted above. Water quality samples taken at the standpipes will continue to
be sampled every seven days or more frequently, if conditions warrant f{t,
during any leak period, and two weeks following repair if any resfdual liquid
fs 1n the standpipes. If the leak fs significant and conditions warrant ft
(1.9, large losses of very .cor quality waste water to the subsurface) the NRC
may, at that time, require the construction, pumping, and sampling of wells.
The NRC will be notified fumediately i’ fluid found In the standpipe exceeds
Wyoming drinking water standards for any of the parameters tested. Kerr-McGee
will take corrective action {n the case of a leak, such as transferring the
11quid waste to another pond and repairing the leak. Kerr-McGee will always
maintain sufficient freeboard to allow for pumping the contents of one pond
into the other in the event of a major leak. Kerr-McGee wil) be required to
file a report describing the action taken te stop the lJeak and the results of

- that action. This report will be filed with the NRC within thirty (30) days
of first notifying the NRC of the leak.

3.6.3 The Wastes

The 1iquid wastes frcm the system will be the one to five gallons per minute
bleed stream, excess resin rinse and elution water, yellowcake wash, sump
tiquids, and the 11quids produced during aquifer restoration. Waste liquids
with high total dissolved solfds such as the excess eluant will be routed to

the evaporation ponds for disposal. The bleed stream and water from the
groundwater sweep during restoratfon will be treated as necessary and discharged
under the authorization and conditions of Kerr-McGee's NPDES parmit. The

tota) volume of liquid wastas over the project 1ife is expected to be between

30 and 50 acre feet.

The solid wastes generated by the program will be waste materials such as
rags, trash, and packing material and the solids remaining in the evaporation
ponds after the waste liquids have evaporated. The nonradicactive wastes will
be disposed of in the Bill Smith mine's existing waste disposal facilities.
The solids remaining in the evaporation pond and the synthetic liner will be
disposed of in a licensed mi11 tailings disposal facility.
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3.7 GROUNDWATER RESTORATION, RECLAMATION AND DECOMMISSIONING

3.7.1 Groundwatar Rosgoration

Restoration is defined as the returning of affected groundwater to its baseline
condition or to a condition consistent with {ts premining use (or potential
use) upon completion of leaching activities. Restoration is intended to

reduce the concentration of toxic contaminants ramaining in the groundwater to
acceptable levels.

Kerr-McGee proposes to use groundwater sweeping as the method of restoration
at the "Q" Sand Project site. Groundwater sweeping involves pumping of con-
taminated groundwater from the mineralized zone which then causes surrounding,
uncontaminated groundwater to flow to the affected area. The volume of water
expected to be produced during reclamation of the pilot area {s about 30 acre-
feet. This is based on a 25-foot thick ore zone, 30X porosity and replacement
of four pore volumes during the restoration cycle. If the production of six
pore volumes are necessary during restoration, the total withdrawal will bte
sbout 45 acre-feet. /‘fter the aquifer reclamatfon {s completed, no significant
long=-term environmental {mpact to the groundwater {s expected. [f rastoration
criteria cannot be met otherwise, water will be recirculated through the well
field with filtering by reverse osmosis. Restoration by groundwater sweeping
has been effactive at other R&D projects.

The restoration criteria of the groundwater at the "Q" Sand Project site has
not yet been set by the Wyoming Department of Environmental Quality, Land
Quality Division. Criteria are established on a well by well and parametar by
parameter basis, all parameters being returned to as close to baseling as is
reasonably achievable. In any case, the water must be returned to the pre-mining
use standard, where baseline for the parameter is below a specific water-use
standard to start with. Rastoration criteria must be set and must be approved
by the NRC prior to injection of lixiviant. At least sixty (60) days prior to
termination of mining activities, when injection of 1ixiviant ceases, the
1icensee shall file, with the NRC, a specific plan for groundwater restoration
including monitoring during and after restoration at the test site.

Restoration ir each well field will begin within (60) days after leaching
operations are completed. Restoration efforts will continue until the NRC

finds that all parameters meet the restoration water quality criterfa. Kerr-
McGee will continue to monitor the restored area for at least four (4) months
after completing restoration efforts, to assure stabilization of the groundwater
at or below the prescribed restoration levels.

3.7.2 Reclamation and Oecommissicning
At the completion of all leaching and restoration activities, XKerr-McGee will

decommission the recovery facilities and reclaim all land affected by leach
operations.
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At the tarmination of thea operation, al) structures such as tanks, buildings,
and foundations wil) be removed and all remaining disturbed areas will be
reclaimed {n accordance with the regulations of the Wyoming Department of
Environmental Quality. All wells will be plugged with cement and/or other
approved matarial and the casing will ba cutoff two feet below the surface.
Any solids remaining in the evaporation pond will be removaed and disposed of
fn a 1{cansed mi11 tailings pond. The evaporation pond sites will be levelad
and contouraed to blend with the natural terrain, covered with topsofl, and
revegetated. I[f it is decided to expand the pilot operation into a commercial
scale operation, the reclamation would be deferred and completed as per the
approved plan for the commercial scale operation. A bond for the total amount
of the estimatad reclamation costs will be posted with the Wyoming Department
of Environmental Quality, Land Quality Oivision, to ensure funds are available
for the reclamation program.

4.0 EVALUATION OF ENVIRONMENTAL IMPACTS
4.1 INTROOUCTION

In sftu leaching of uranifum is a relatively new and developing tachnology.
Major human health and environmental concerns with this technique of mining
are the potential impacts of mining on groundwater quality, the impacts of
evaporation pond leakage, 1f it were to occur, radiological Impacts, and
disposal of wastes.

4.2 GROUNDWATER IMPACTS

4 2.1 Excursions

Excursions of contaminated groundwater in a well field can be due to improper
balances between injection/extraction rates, undetected high permeability
strata or geological faults, improperly abandoned exploration dril} holes,
discontinuity and unsuitability of the cunfining unfts to prevent movement of
lixiviant out of the ore zone, cracked well casings and faulty well construc-
tion and hydrofracturing of the ore zone or surrounding units. Based on the
information previously discussed and operational controls to be implemented,
none of the above are expectad to be a problem, Past experience from other
R&D leaching projects and commercial scale in situ leach projects indicates
that {f proper steps are taken in monitoring and operating the well field,
axcursions, if they occur, can be controlled and damage to the environment
prevented. Though past experience cannot predicate the future, there are two
reasons to conclude that {f excursions do occur at the Kerr-McGee "Q" Sand
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 contaminating fluid injected into the ore
zone (both variables relate to the potential to mitigate excursions)
at an R&D operation are very small, Since {n the past, excursions
have been affectively controlled in large, full scale operations by
increasing the negative potentiometric pre~sure in the well field,
it 1s expected that excursions, if they occur, can - . controlled at
Karr-McGee's small RAD well field in the same manner.
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2)  The mon1tor1ng program at the Kerr-McGee "Q" Sand Project well-field,
as described in Sections 5.1.1 and 5.1.2, monftors 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 instal-
lation 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 far
early detection and repair of the leak thereby minimizing the impacts and the
quantity of leakage. Additionally, the dapth to the shallowest aguifer {s
large (approximately 190 feet to the "W" aquifer) relative to the small quantity
of pond leakage, should it occur. This provides additional protection to the
roundwater. The use of {mpermeable pond liners, quality control during liner
nstallation, the leak monitoring and repair program, and the large depth to
the‘?hal1owest aquifer, will minimize the impact of any pond leaks on groundwater
quality.

Spills from the evaporation ponds resulting from dam failure could result in
unacceptable contamination of surface and qroundwater. However, since pond
affluant water lavels will ba kopt at an alavation of approximately 8518 faet
above mean sea level, or less, and the minimum acceptable freeboard from the
top of the berms to the ponds' free water surfaces will be two (2) feet, as
described in Section 3.6.2, spiils from the aevaporation ponds are unlikely.

4.2.3 Restoration of Groundwater

Groundwater restoration will i{nclude groundwater removal from the ore zone and
any other zones contaminated by lixiviant migration. This may, if necessary,
be followed by treatment to remove contaminants from ore 20ne water, with
subsequent reinjection of the treated groundwater. Past experience has shown
that restoratiun of groundwater to premining conditions is feasible. The
staff believes that Kerr-McGee's proposed groundwater restoration plan, as
described in Section 3.7.1, is suitable, and that the groundwater quality
impacts of in situ operations at the "Q" Sand Project site will be minimal.
The specific plan will be submitted to the NRC at least 60 days prior to
tarmination of mining activities, for NRC review and approval. This is
included as a license condition,

4.3 RADIOLOGICAL IMPACTS
4.3.1 Introduction

Estimates of radiation doses from the operation and the steps taken by Kerr-McGee
to minimize doses will be considered in this section. Individuals living in

the area may be potentially exposed to minor amounts of airborne radionuclides
and deposition of radioactive material on the land surface or in groundwater.
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4.3.2 Qffsite Impacts

The release of airborne radioactive particles to the atmosphere from this

in situ operation are substantially lower than those occurring at a conven<
tional uranium mining-mi!1ing operation, since only solutions are brought to
the surface durin m?ning and there is no drying of the product. Radon will
be released from leach solutions and vented from the building to the atmo-
sphere. Because thesa releases will be very small and the nearest permanent
residence is the Voliman Ranch, approximately 4.5 miles from the site, (the
nearest part-time residence is approximately 2 miles south of the site), there
will be no significant radiological impacts offsite. More specifically, based
an comparison of this project ?size. location of residents) with other in situ
cases where exposures have been calculated (that {s, NUREG-0489), exposures
should be well below allowable limits of 10 CFR 20 and 40 CFR 190).

Additionally, Kerr-McGee will have to conduct an environmental monitoring
program that will evaluate the concentrations of radionuc!ides f{n the environ=
ment that could lead to offsite exposures (See Section 5.2). The staff
considers that the environmental monitoring program will be sufficient to
evaluate the radiological impact of the in situ leach operations at the “"Q"
Sand Project Site.

4.3.3 [n-Plant Safety

Kerr-McGee will establish and conduct an in-plant radiation safety program,
The staff, through license conditions, 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
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) qualified management of the safety program and training of personnel;
4) written radiation protection procedures; and

5) perfodic 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, is sufficient to protect in-plant personnel by keeping radiation
doses as low as reasonably achievable. The staff evaluation of this program
and the associated license conditions are contained in a Safety gvaluation
Report issued in May 1981. '
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4.4 WASTE DISPOSAL

The NRC has taken the position in {ts regulations on uranium milling 10 CFR 40,
Appendix A, Criterion 2, that the small volume of wastes generatad at in situ
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 that the solid wastas generated at the "Q" Sand Project
site described in Section 3.6.3 wil) be disposed of at an existing licensed
taflings disposal site.

4.5 SURFACE DISCHARGES

With the exception of a 1 to 5 gpm bleed stream and a 50 gpm restoration
stream, all liquid discharges will be to the hypalon lined evaporation ponds.
The bleed stream and restoration stream will both first be procassed through
the IX unit and then pass through treatment and settling ponds for radium
removal prior to befng discharged to an unnamed drainage in accordance with
NPOES Permit No. WY-0022411.

Prior to discharge, the ~2 gpm bleed stream and ~50 gpm restoration stream
will be combined with ~1700 gpm of water from the Biil Smith mine. Based on
the ditution praovided by this 1700 gpm flow and the fact that the NPOES 1{mits
for the combined discharge are within Wyoming drinking water standards, the
fmpact of surface discharge of the bleed and restoration streams will be
insignificant.

5.0 MONITORING
5.1 GROUNDWATER
S.1.1 water Quality of the Well Fields

The layout of all monitor wells is shown in Figure 2.2.07. Eight Perimeter
monitor wells, to monitor lataral movement of contaminants in the ore zone

(Q sand), will be located approximately 200 feet from the leach area. Two
shallow (in the W-sand and in the S-sand) and one deep (in the 0 sand) monitor
wells will br monitored within the well field area (see Figure 2.2.07). Al
monitor wells ~'11 be measured for water level elevations, during at least the
first quarter, and sampled routinely (once every two weeks) for watar quality
to provide an early indication of an excursion. If an excursion does occur,
the injection and production rates will be adjusted as necessary to draw the
excursion fluids back to the leach area.

During mining, al) wells will be sampled once every two (2) weeks and testad
for the excursion indicators chloride and TDS, and once every month for the
excursion indfcators: alkalinity, chloride, carbonats, bicarbonate, TDS,
sodfum, selenium, sulfate and uranium. The long list of parameters shown in
Table 5.1.1.01 will be sampled for at each monitor well and analyzed once per
quarter. All monftor wells will have water level elevation measurements taken
once eavery two (2) weeks before water quality samples are taken for at least
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the first quarter. Rasults of a)l sampling will be summarized in written form
and data reported both graphically and in tabular form in a quarterly report
to the NRC. The upper control 1imits (UCLs) for each aquffer and/or well (if
there is extreme variability) will be sat when all of the water quality data
are in, Seasonal fluctuations {n the water quality will be considaered,
otherwise, UCLs may be set incorrectly.

TABLE 5.1.1.01
LONG LIST OF CHEMICAL PARAMETERS TQ BE SAMPLED

A. Trace and Minor Elements

Aluminum Fluorida Radium 226
Arsenic Iron Selenium
Barium Lead (Total and-210) Thor{um 230
8aron Manganese Uranium
Cadmium Mercury Vanadium
Chrom{um Molybdenum Zinc

Cobalt Nickel

Copper Polaonfum 210

8. Common/Constituents

Bicarbonatae Chloride Patassium
Calecium Magnesium Sodium
Carbonate Nitrate ' Sulfate

C. Physical Parametars
Specific Conductivity!? Gross Alphad Total Dissolved
Temperature? _ Gross Beta?d Solids3
pH? Appearance, color, odor2

iF{eld and laboratory determination.
2F{eld only.
3Laboratory only.

If any two excursion parameters exceed the upper control 1imit (UCL) or 1f one
excursion parametar exceeds {ts UCL by 20%, and is confirmed by analyses of
/erification samples taken within 48 hours aftar results of the first analyses
are received, an excursion will be declared. Corrective action will be initfated
and the NRC will be notified within 48 hours. The sample frequency for the
affacted well(s) will be increased to once every saven days for the nine
constituents previously listed, until the excursion parameter value(s) is

below the UCL value(s). The UCLs for the monitor wells will be established

based on the baseline water quality data for the individual manitor wells,
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When a well is on excursion status, the licensee will take corrective measures
and the NRC, O{vision of Waste Management, will be notified in writing, within
seven (7) days of confirming an excursion. The report filad at that time will
describe the excursion, corrective actions taken and results of corrective
actions. Monthly reports on the condition of the excursion will be filed with
the NRC until the water quality of the affected well(s) stabilizes to accept-
able levels. If corrective actions have not been effective within a reason-
able amount of time (i.e., 90 days since the first excursion verification),
the wellfield production shall be terminated until such time as the problem fis
solved.

To date, saveral walls in the "Q" sand, the overlying S and W, and underlying
0 aquifers have been sampled and the samples were analyzed for all major
e¢lements of concarn. The raesults of some of the sample analyses {ndicated the
walls had not been properly cleaned prior to sampling, so that additional
water quality samples were taken from all of the monitor wells after cleanup
oparations.

Rastoration water quality levels and monitor well UCL values will be submitted
by Kerr-McGee to the NRC for review and approval prior to beginning leaching
operations.

5.1.2 Hydrologic Monitoring

Change in potentiometric levels in the monitor wells and ore zone perimetar
monitor wells may be an early indication of an excursion. Water level data
will be collected at Kerr-McGee for the first quarter of operation. If the
data are shown to be useful monftor criteria in the early detection of axcur-
sions, should any occur, Kerr-McGee will continue to monitor water levels over
the life of the project. However, water level changes must be regarded
cautfously, since they may ba associated with regional changes. If the watar
lavel in a monitor well rises or falls significantly above or below the
natural premining baseline levels, for that particular time period, ({.e.
seasonal level), the change may be indicating inefficiency in adjustment of
well field flow rates, insufficient geologic confinement and a potential
excursion., At this point, Kerr-McGee shall notify the NRC, Division of Waste
Management, of the condition, and take steps to alleviate the inefficiency of
the wall field. A report concerning the change 1n water level and actions
taken will be praovided to the NRC within thirty (30) days of first notifying
the Division of Waste Management.

5.1.3 Evaporation Ponds' Leak Detection Systems

The standpipes at the evaporation ponds (as described in Sectien 3.3.2) will
be checked dafly for fluid. If any fluid is found, water in the standpipes
will be analyzed for chloride and TDS. If either of these parameters exceeds
Wyoming DEQ drinking water standards, then the water shall be analyzed for
arsenic, calcium, chloride, alkalinity, sodium, TDS, radium=-226, selenium,
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sulfate, uranium, gross alpha, and gross beta. The NRC will be notified.
within forty-eight (48) hours {f standpipe water quality exceeds Wyoming
drinking water standards for any of the parameters tested. I[f water {s found
to have leaked from the pond, thae pond will be repaired. If standpipe water
quality exceeds Wyoming drinking water standards for any parameter, Kerr-McGee
will provide a written report to the NRC within thirty (30) days detailing the
cause and correctiva actions taken.

§.2 ENVIRONMENTAL MONITORING

Tables 5.2.1.01 and 5.2.1.01(a) specify the preoperational and operational
radiological environmental monitoring programs, Kerr-McGee will be developing
background radiation data for the atmosphere, soil, and vegetation. Results
of preoperational monitoring will be reported in the first quarterly report.
This program should be sufficient to confirm the assumption that there will be
negligible radiological impacts from the operation and to develop information
to assess potentia) impacts from a commercial scale operation.

6.0 ALTERNATIVES
6.1 [INTROOUCTION

Alternatives applicable for the XKerr—McGee "Q" Sand Prolect site project are
not to fssue the license, to mine the ore body by conventional methods or to
mine by in situ extraction using another lixiviant chemistry.

6.2 NO LICENSE ALTERNATIVE

The NRC can choose nnt to license the "Q" Sand Project sfta. 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 ex*ant econom-
fcally and environmentally feasible to provide fue! for nuclear reactors. I[f
Kerr-McGee was not allowed to test the "Q" Sand Project site, nuclear fuel
which could be obtained from uranium at the site would not be available.

6.3 CONVENTIONAL MINING METHODS

The uranium would probably not be economically recoverable using a conventional
method (that is, surface or underground mining followed by milling) rather
than by in s{tu leaching. Surface and underground mining are genarally used
for high grade ores or mineral bodies close to the surface. There {s generally
significant disturbance of surface environments by excavation and subsidence
associated with conventional mining techniques. Additionally, the milling

that follows cciventional aining produces large voiumes of tailings wastes.

The "Q" Sand Prolect site nas neither high grace ore nor {s the ore close to
the ground surface (befng approximately 500 feet down). In situ leach does

not disturd surface environments over large areas and produces much less waste
than conventional ailling methods.



TABLE 5.2.1.01 - PRECPERATIONAL SUKFACE RADIOLOGICAL ENVIRONMENIAL MONITORING PROGRAM

Type of Semple Mumber Location Method Frequency Typs of Analysis
Radon 2 Upwind at site boundary Continuous or Monthly or Rn-222 [pCi/2)
Downwind at site boundary Grab' Quarterly?
Suil 6 well field Grab Samples Once prior to  U-nat, Th-230, Ra-226
Recovery plant -Surface sample operation (pCi/g - dry waight)
Evaporation ponds 0 to 5¢m depth
~Subsurface sample
5 to 15¢ca depth
Direct gamai 10 Plant sited Survey meter Once Prior to Exposure rate
: construction (uR/nhr)
28 Evaporation ponds*® Survey seter Once prior to Exposurs rate
construction (pR/hr)
Veqetatifon 6 well field Grab sample Once prior to Ra-226
Recovery plant operation (pCi/g - wet weight)
Evaporation ponds
1 at each of 3 sediment/
soil sites
Sediment/soild 6 Outfall from fina) Grab samples Once prior to U-nat, Th-230, Ra-226

treatmeant unit

2 locstions in drainage
way between Qutfall and
Sage Creek

-Surface sample

0 to S5ca depth
-Subsuriace Soeuple
S to 15ca depth

operation

(pCi/g - dry weight)

See next page for footnotes

Bt



TABLE 5.2.1.01 - Continued .

!A grab sample shall consist of at least four (4) separate forty-eight (48) hour samples using the “Tedlar Bag
Method™ during a period of one (1) moeth.

ZAlthough a monthly sampling frequency 1s reccmmended a quarterly sampling frequency ts acceptsble where a
continuous passive radon detector is used.

3Plant site: The survey shall be in the four (4) main cospass directions centered at the recovery facility.
Survey points shall be at 10 meter intervals out to 100 mclers. Jhe survey meter shall be positioned at 1 meter
from the ground surface. .

‘Evaporation ponds: The survey shall be performed on a rectangular grid pattern. Survey points shall be at

all fatersecting lines of the grid patiern. Ihe grid line iatervals shall be 10 mcters and the survey seler
shall be positioned at 1 meter from the ground surface.

6¢



TABLE 5.2.1.01(a) - OPERATIONAL SURFACE RADIOLUGICAL ENVIRONMEN AL MORITORING PROGRAM

Type of sasple Mumber Location Hethod Frequeacy Type of Analysis
Radon 3 Upwind at sile boundary Continuous or Monthly or Ra-222
Downwind at site boundary Grab! Quarterly? (pCi/e)
Pregnant leach tank
Direct gasma 4 At same locations used Survey meter Quarterly Gamma exposurs rate
for air sanpling and at or dosimeter (pR/hr)
evaporation pond area
Sediment/soil 3 Outfall from tina) Grab sasple Quarterly Ra-226
treatment uait (pCi/g ~ dry weight) -
o
2 locations in drainage -
w3y between Outfall and :
Sage Creck
Water 2 Outfall of final Grab sasple Quarterly Total Ra-226 and

treatment unit

Prior to miature with
dilutent water or
receiving stream

Total Th-230
(pCi/mg)

1A grab sample shal) consist of at least four (4) separate forty-eight (48) hour sasples using the “Tedlar Bag
Mcthod® during a pericd of one (1) month.
2A1though a monthly saapling frequency §s recommended a quarterly sampling frequency Is acceptable where a
coatinuous passive raedon detector 1s used.

..,
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6.4 LIXIVIANT CHEMISTRY

Kerr-McGee {s proposing to use sodium carbonate~bicarbonate as 1ixiviant for
their operation. In general, the chofce of lixiviant is acidic or alkaline.
At a sits where the groundwatar {s carbonate, as at the Kerr-McGee "Q" Sand

Project site, alkaline 1{xiviant will mobil1ze fewer hazardous elements froa
the ore body than an acidic one.

Amaonia carbonate could have been used rather than sodium carbonats; however,
ammonia tends to absorb to clays (making restoration difficult) and may break
down into carcenogenic nitritss. Ammonia carbonate {s therefore not as desirable
48 sodfum carbonate bscause of the potential environmental impacts.

In general, the altarnatives offar no overriding benefit and the proposed cperation
as conditioned by the licanse s, in tarms of environmental protaction, accsptable.

7.0 FINDING OF NO SIGNIFICANT IMPACT

Based on this environmental appraisal, the staff finds that the proposed

operation will not have a significant impact on human health or the environment.
The specifi_ reasans far drawing this conclusion are:

. The control and monitoring of the groundwatar {s sufficient for
detacting any excursion, either vertical or horizontal;

The evaporation ponds shall be 1ined to eliminate saepage of wasta
solutions; a monitoring system below the liner should datect any leakage
which may occur to assure that corrective action is promptly taken.

Radiological releases from the uranium extraction operations will be
very saall (exposures which are small fractions of radfological exposure
standards will result) and closely monitored to detsct any problems:

. Radioactive wastas will be disposed of at an existing, NRC 11cnns¢d
tailings disposal sits; and

The proposed restoration and reclamation plan should be sufficient

to return the land and the groundwatsr to its premining use (or poten-
tial use). 0n a parametar by parameter basis, groundwatar quality will
be returned to as close to baseline as reasonably achievable.

%bsov_ D L',a-" &“[

Terry D. Vandell
Uranium Recovery Licansing Branch
( Division of Waste Management

Cinehan, Section Leader
Recbvery Licensing Branch
0fvision of Wasta Management

Approved:
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TABLE A-1

BASELINE GROUNDWATER QUALITY PARAMETERS

KERR-McGEE Q SAND PROJECT
CONVERSE COUNTY, WYOMING

ng/t
Parameter

Aluminun?
Arsenic
Barium
Boron
8icarbonate?

Carbonate
Cadmium
Calcium
Chloride
Chromium

Copper
Fluoride
{ron

Lead
Manganese

Magnesium
Mercury
Molybdenum
Nitrates (N)
Selenfum

Silver
Sodium
Sulfate
Linc
Uranfum

Radfum=226 pCi/2

pN - Std.

Tota! Otssalved

salids

"Q" SAND MONITOR WELLS

Well gM-1
11-29-79 12-19-79 4-14-80
.24 <.0% .11
<. 001 <.001 <.002
.087 .045 .08
.019 .087 <.01
.- . 241
<.l <.1 <.1
147 n 91
9 6
.02 <.01 <.01
<.00S <.005 <.005
.30 .54 .26
<.01 <.01 <.01
<.05 <.05 <.05
<.01 <.01 .021
<.01 <.01 18
<, 001 <. 001 <.001
<. 2 <. 2 <. 2
3 2 .2
.002 .011 <. 002
<. 005 <.005 <. 005
43 39 22
200 146 120
<.05 <.0% .70
<.002 <. 003 079
5.53° 7.8 24.9°
11.9° 11.8° 7.7
518" 394 184

4-15-80

<. 002
.015

<.01
241

<.1
92

<.01
<.00%

0‘
<.01
<.05

.026

18
<.001
<. 2
.2
<.002

<. 008
20
116
.68
. 082

25.4°
7.6

387

TUnfts are mg/2 unless noted otherwise.
2some samples show high calcium and pH values due %o masking from free hydroxide.

‘Exceeds £PA drinking water standards.



TABLE A-1 Cont'd.

Aluminum?
Arsenic
Bar{um
Boron
8icarbonate

Carbonate
Cadmium
Calcium
Chloride
Chromium

Copper
Fluoride
Iron

Lead
Manganese

Magnestum
Mercury
Molybdenum
Nicke!l

Nitrates (As N)

Potassium
Selenfum
$ilver
Sodfum
Sulfate

2inc
Uranium
Vanad{um

Total! Dissolved
Solids
Conductivity
(umhos)
Ra-226 (pCi/2)
pH (std. units)

A-3

"Q" SAND MONITOR WELLS

QM-2

7-30-80

.13
.008
.034

QM-3
7-29-80

.11
.002
.024
.12
227
ND
<.01
78
6
<.01

<, 008

QM-4

7-29-80

143

380

552
218
8.3

TATY unfts are mg/2 unless noted otherwise.

ND - Not Qetected
‘Exceeds EPA drinking water standards.



TABLE A-1 Cont'd.
"Q" SAND MONITOR WELLS

QM-6 QM-7
7-28=80Q 7-22-80

Alum{num? 1.0 .13
Arsenic .009 .004
Barfum 11 .017
Boron <.1 <.1
Bicarbonate 184 197
Carbonate NO ND
Cadmium .042 <.01
Calcium 62 70
Chloride _ 7 12
Chromium <,01 <.01
Copper .011 <.005
Fluoride .32 .33
Iron A <.01
Lead <.05 <.05
Manganese .035 .041
Magnesium 15 15
Mercury <.001 <.001
Molybdenum <.2 <2
Nickel <.05 <.08
Nitrates (As N) .3 .3
Potassium 8 8
Selenium -.001 .001
Silver <. 008 <.00%
Sodium 22 23
Sulfate 125 132
Zinn .74 <.05
Uranium .20 .19
Vanad{ium <. 005 <.008
Total Oissolved

Solids 359 396
Conductivity

(umhos) 528 53§
Ra=226 (pCi/2) 34 40
pH (std. units) 7.9 8.2

QM-8

7-22-80

.14
.005
.043
<.1
211

<.01

384

586
56
8.2

W-AQUIFER
WONTTOR VELL

QMw-1
7-30-80
.12
.008
.052
.15
172

ND

<.01
50

265
32
8.1

ATT units are mg/¢ unless noted otherwise.
ND - Not Detected

"Exceeds EPA drinking water standards.
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TABLE A-1 Cont'd.

"Q" SAND LEACH WELLS

mg/z Well QP-1 Wall QI-I Well QI-2
Parameter 9~-25-79 12-19-79 10~-1-79 12-19-79 11-29-79 12-19-79
Aluminum? ,042 .19 .025% <.0% .21 <.05
Arsenic . 005 <.001 .007 <.001 <.001 <,001
Barium .026 2.25 .017 . 022 .057 .022
Boron .4 .453 .7 2.03 .019 . 100
8icarbonate? . 137 -- 168 - -- --
Carbonate? <5 | -= 12 -~ -- --
Cadmium .001 <.1 <.001 <.1 <.1 <.l
Calcium 42 516 65 24 173 76
Chloride 20 61 17, 25 36, 5
“ Chromium <.01 <,01 .11 <. 01 .12 <.01
Caopper <, 005 <.008 <,005 <, 005 .008 <.005
Fluoride .24 .22 .27 .32 .40 .32
Iron <. 01 <.01 <.01 .01 .01 <.01
Lead <.05 .96 <.05 | <.05 <.05 <.05
Manganese <.01 <.01 .57 <.01 <.01 .02
Magnesium 20 <.01 19 10.8 <. 01 18.9
Mercury <.001 <.001 <.001 <.001 <.001 <.001
Molybdenum .017 <.2 .024 <.2 <.2 <. 2
Nitrates (N) .2 .6 .2 .2 .4 <.l
Selenium <.001 <.001 .002 <.001 <.001 <.001
S{lver <.005  <.005  <.005 <.005 <.005  <.005
Sad{um 33 87 25 31 78 19
Sulfate 114 22 117 102 430 108
Zine .20 .95 .012 <.05 <.05 3.72
Uranium .10 <.002 .38 .001 <.002 . 010
Radium-226 pCi/2 93.9° 34.2° 433° 184° 5.65 63.7°
pH - (Std. Units) 7.8 12.7° 8.6 8.7 11.9° 7.9 7
Total Dissolved 331 1730° 386 276 673" 412
Solids

TATT units are milligrams per liter unless noted otherwise.

2The carbonate and bicarbonate values were masked by free hydroxide (OH ) in
the sample. Calcium and pH values were high.

-Exceeds EPA drinking water standards.



TABLE A-1 Cont'd.

A-6

"Q" SAND LEACH WELLS

mg/ 2 Well QP-1 Well QI-1

Parameter 4-14-80 4-15-80 2-24-80 2-25-80
Aluminum? .18 .18 .02 .079
Arsenic .010 . 006 <.002 <.002
Barium .12 .093 . 066 .034
Boraon .11 .06 .12 .10
8icarbonate? 239 245 232 227
Carbonate .- .- - -
Cadmium <.1l <.1 <.1l <.1
Calcium 88 91 92 92
Chloride 6 6 9 4
Chromium 01 <.01 <. 01 <.J71
Copper 305 <.005 <.Q05 <.00S%
Fluoride 25 .25 .32 31
Iron .01 <. 01 <.01 .01
Lead .05 <.05 <.05 <.05
Manganese 01 .Q18 024 . 025
Magnesium 15 17 17 18
Mercury 001 <.001 <. 001 <. 001
Molybcenum .2 <.2 <.2 <.2
Nitrates (N) .4 .3 .2 <.2
Selenium .002 <.002 .002 <.001
Stlver 005 <.005 <, 008 <. 005
Sodfum 24 22 21 21
Sulfate 115 119 140 142
Zinc .32 .25 .056 .10
Uranium .15 .082 .043 . 068
Radfum-226 pCi/2 769" . 757" 882 1132°
pH - (Std. Units) 7.8 7.5 7.7 7.6
Total Dissolvad 362 174 418 4i0

Solias

Well QI-2
2-19-80 2-21-80
.083 .073
<.002 <. 002
.038 .016
.05 .07
234 232

<.1 <.l
89 82
7 4
<.01 <.01
<.008 <.Q005
.30 .30
.01 <.01
<.05 <.05
.07 .01
18 18
<.001 <.001
<.2 <.2
<. 2 <.2
<, 001 <.001
<. 005 <.005
23 19
148 142
.021 .04%
.023 .40
62.2° 57.9°
7.8 7.9
422 133

YAl units are milligrams per liter unless noted otherwise.

"Exceeds EPA drinking water standards.
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TABLE A-1 Cont'd.

L. L} ”
QP-2 QP-3 QP-4 qQP-3 1-4 Qx s

AMuminum! €, 08 .18 17 .14 .18 .14
Arsenic <,001 .004 .04 .008 .008 .006
arium .034 .063 .078 .090 .090 .42
Boron .24 .23 .17 .35 .40 .17
B8icarbonate .o 221 198 206 129 184
Cartonate 9 N N0 ND ND NO
Caomium <01 <.01 ¢.01 .01 <.01 <. 01
Calcium 24 78 (1] 78 n 68
Chioride 6 4 ? ? 19 13
Chromium <, 01 <.01 <.01 <. 01 <.01 <.01
Copper <, 008 <.00% <.008 <. 008 <. 005 <. 008
Flyoride .19 .32 .4 .34 .27 .4
{ron <.01 <,01 <.01 <. 01 .028 <.01
Lead <. 0% <.09 <. 08 <.08 <.08 <, 08
Manganese <, 01 <.01 .016 - <.01 .032 <01
Magnesium 3 19 19 19 1% 16
Nercury <. 001 <.001 <. 0l <. 001 <. 001 <,001
Mo!ybdenum <2 <« <2 . «2 .2
Nickel <, 0% < 09 <. 08 <. 0% <. 09 <, 08
Nitrates (As N) .2 .3 . . | .2
Potassium . 11 8 8 8 34 14
Selenium .001 . 004 .002 . 008 .001 .011
Sllver <. 008 <, 008 <,00% <.008 <.00% <.008
Sodium 24 22 23 22 34 28
Sulfate 108 132 127 126 130 130
linc <.0% <.0% <. 0% <. 0% <.08 <.0%
Ursntum .02 .21 .14 .20 .41 .14
Vanadium <, 00% <. 008 <, 00% <.00% .07 .032
Total Dissolved

Solfas 185 351 1.1} 374 349 392
Conductivity oo $86 §38 538 .o 566

(umhos) . . . . ] .
Ra-226 (pCi/e) 7.8, 18/ 130 379 56 257
pH = (std. unfits) 10.2 8.2 8.0 8.2 8.4 8.2

tAIT units are 3g/1 per liter unliess noted otherwise.
ND - Not Detected
= = Mot Deterained

"Exceeds EPA arinking water standaras.



TABLE A-1 Clont'd.

A-8

Psrameter

Aluminum!
Arsenic
Barium
Boron
Bicarbonaste

Carbonats
Cacmium
Calcium
Chioride
Chromium

Copper
Fluoride
{ron

Lead
Manganese

Magnesium
Mercury
Molybdenum
Nicke)

Nitrates (As N)

Potassium
Seleniun
$1lver
Sodium
Sulfate

line
Uranium
vanadiunm

Total Dissolved
Solids

Conductivity
(umhos)

Ra-226 (oC1/1)

pH - (std. units)

"Q" SAND LEACH WELLS

QI-6 Ql-7 QI-8 qQI-9
7-17-80 7-17-80 7-21-80 8-17-80
.18 .16 13 .18
.008 . 006 .010 .003
.04% .062 .066 .084
<.l .17 .15 .19
181 223 143 .-
NO NO NO 4
<.01 <.01 <.Ql .01
62 7?7 59 72
18 11 12 30
<. 01 <.01 <.0} <.01
<.005% <.00¢% <. 005 <. 005
.35 .34 .36 k]
<.01 <.01 <.01 .02
<. 08 <.05 | <.05 <.05
<.01 . 089 .019 <.01
16 18 11 8
<. 001 <, 001 <,001 <.001
.2 <, 2 <. 2 <. 2
.05 <, 08 <.08 <.05
.3 .3 .2 .3

10 12 11 16 |
.009 .002 .010 .024
<. 00% <.00% <. 00% . <.00%
24 24 25 b
136 114 128 111
<, 0§ .079 .093 .069
.20 .09 .07 .17
<. 0098 <.005 - <.005 . 087
368 399 343 228
547 595 518, -,
269 198 13 30

7.9 8.3 8.1 9.4

QI-10
7-30-80
.20
.013
.075
.15
204

NO
<.01
70
11

138
.14
1.19
<.005

399
566

Jog
5.3

QI-11
7-30-80
.17
.008
.063

.15
209

ND
<.01
28

JATT units are ag/2 per liter unless noted otherwise.

ND - Not Detected

=~ = Not Determined
"Exceeds EPA arinking water standards.



TABLE A-1 Cont'd.

"Q" SAND LEACH WELLS "Q"~=SAND UNDERLYING OVERLYING
MONITOR AQUIFER AQUIFER
Qr-1 QI-1 QI-2 QM-1 QM0-1 QMs-1
Parametar 6-25-80 6-30-80 6-30-80 6-25-80 7-15-80 6-25-80
Aluminum? .063 .13 . 006 12 .094 .063
Arsenic .002 . 005 .004 .008 .006 ,002
Barium . 089 ,039 .12 , 043 .036 .09¢
8aron <, 01 <. 01 <. 01 <.01 <. 01 <.01
Bicardbonate 218 224 234 232 206 193
Carbonate ND ND ND ND ND ' ND
Cadmium <.01 <.01 <.01 <, 01 <.01 <.01
Calcium 69 58 68 74 94 51
Chloride 7 7 6 6 3 7.
Chromium <.01 <.01 <.01 <.01 <.01 .08
Copper <, 005 <, 005 <, 005 <, 005 <, 005 <, 008
Fluoride &9 .3 .3 : .29 1 , 24
Iron <,01 <.01 <.01 <.01 <.01 <. 01
Lead <, 05 <. 0% <, 08 <.08 <. 08 <, 08
Manganese <. 01 <.01 <.01 <.01 <.01 <.01
Magnesfum 12 18 20 18 1 15
Mercury <, 001 <.001 <.,001 <, 001 <. 001 <.001
Molybdenum <.2 <.2 <.2 <.2 <.2 <.2
Nickel <.05 <.05 <.05 <.05 <.Q8 <.05
Nitrates (As N) .2 .3 .3 .3 .2 .4
Potassium 13 12 8 7 9 16
Selenium .004 .004 .005 . .007 .004 .008
S{lver <.00% <. 008 <. 00% <. 005 <. 005 <. 005
Sodium 22 29 24 22 27 39
Sulfate 118 118 124 124 234 140
linc .22 .27 .56 .49 .68 .11
Uranium .082 .11 .077 .10 .024 .017
vanadium <. 008 <, 008 <.00% <. 008 <. 005 <. 005
Total Dissolved : ,
Solids 394 374 402 191 518 408
Conductivity
(umhos) - 592, 536 590 500 783 807
Ra-226 (pCi/2) 604 1017 58 20 6 14’
pH - (std. units) 8.0 7.8 7.7 7.9 7.6 7.9

“TAIT units are mg/2 per liter unless noted otnerwise,
ND - Not Detected

"Exceeds EPA drinking water standards.



TABLE A-1 Cont'd.

A-10

mg/2
Parameter

Aluminum!
Arsenic
Barfum

8oron
8fcarbonate?

Cartonate?
Caamium
Calcium
Chloride
Chromium

Copper
Fluoride
[ron

Lead
Manganese

Magnesium
Mercury
Molybdenum
Nitrates (N)
Selenium

S{lver
Sodium
Sulfate
Zinc
Uranium

Radium=-226 pCi/2
pH - (Std. Units)

Total Dissolved

So'ids

UNDERLYING AQUIFER

12-7-79

0.1

<.001
.279
.008

<.1

251
23,

.07

<. 005

.47
<,01
<. 0%
<.01

<.01
<.001
<. 2
.9
<,001
<,008
70

.002

12.4°

836"

MO-1

12-19-79

.13
<, 001

. 244

.019

<.1
228

25
.07

<.005

.59
<, 01
<. 08
<, 01

<.01
<,001
<.2
.5
<.001

<, 005
70
94

<.05

<. 002

1.18

12.3°

849°

OVERLYING AQUIFER

12-7-79

<.05

<.001
. 256
. 005

<.1
336
5
.04

. 026

.24
<. 01
<.05
<, 01

A

.01
.001
.2
.4
.001

. 005
128
48
<.0%
<. 002

A A

A

A

.37

12.3

636"

QMs-1
12-17-79

.09
<.001
. 244
" <,008

<.1
264
6
.03

.018

.28
<, 01
<, 0%
<,01

<.01
<,001
<.2
.2
<.001

<. 005
131
53
<.05
<.002

1.94

12.4

944

‘A1l units are mg/2 unless noted otherwise.

2Carbonate/bicarbonate values were masked by free hydroxide.
values we e high,

"Exceeds EPA drinking water standards.

Calcium and pH
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TABLE A-1 Cont'd.

UNMOERLYING AQUIFER OVERLYING AQUIFER
8g/t QMo-1 gus-1
Parameter 3-25-80 3-26-80 3-25-80 3-26-80
Aluminum? 0.1 .1 .09 .11
Arsenic <. 002 <, 002 <.002 <,002
Barfum . 046 .038 .034 .0%9
Baron 18 .28 .18 2
B8icarbonate 194 203 248 247
Carbonate .= .- -~ .-
Cacmium <.1 <.1 <.1 <.l
Calcium 110 120 100 110
Chloride 23 K} 29 17
Chromium <.01 <. 01 <.01 <, 01
Copper <, 008 <, 0098 <, 008 <, 008
Fluoride .028 .028 .23 .22
Iron <. 01 <.01 <.01 <.01
Lead <.05 <.05 <.05 ' <.05
Manganasse . 025 .024 .021 . 025
Magnestum 22 23 20 20
Mercury : <.001 <.001 <.001 <.001
Mo lyddenum <.2 <. <.2 <.2
Nitrates (N) .2 <.2 .2 .2
Selenium <.002 <,002 <.002 <.002
Silver <. 0095 <. 005 <.N05 <.005
Sodium 24 25 21 23
Sulfate 220 224 147 147
Zine .53 .60 .15 .21
Uranium .018 .019 .042 .047
Radium-226 pCi/2 .92 1.57 .95 .92

- pH = (Std. Units) 7.6 7.7 7.6 7.6
Total Ofss.lved . .
Solids . 512 522 432 1434

1A11 units are m:g/2 unless noted otherwise.

‘Exceeds EPA darinking water stancards.



TARLE A-1 Comt'd.

SASEL INE GROUMDMATER QUALLIY DATA

Q SAD WELLS
CONVERSE COumiy, WvONING

Pareneter WL Qr-)
9-25- }2- !9‘” 4-14-80 4-14-80
Nichel! <.05 <.0% .0 <.05
Poterrfum 19 21) 1) 1
Yenadium €. 00% <. 00% <. 005 <. 00
o Mt Ql-2
11-29-19 12-19-29 2-19-80 2-21-80
Nicbel <.0% <.LS <.0% <.05
Polersrium 16 ? 1l 10
Venadiue .024 <. WS <.00% <.00%
WElt OQMO- 1\
12-2-29 12-19-29 3)-25-80 3-26-80
Riche) <. 0% .0 <.0% <.08
Puterrium 3 28 12 12
Venadium <. 00% <.00% <.00% <. 068

1AL} units ere silligreas per liter

wELL Q1-0

10-3-19 12-19- 13 -2 2-25-20
.0 .05 <.05 <. 08
? 14 10 10
<.008 <.00% .018 .02%
witl QM)
-2 12-19-19 Tl 4-15-80
<. <.0% « 0 <.0%
16 1 n 10
.022 .07} <.00% <.00%
QMs-1
12:-n 12-1-19 r2-80 3-26-80
.08 <.0% <.08 <.08
30 LY 1n 12
<.00% <.005 <. 005 <.00%

Zl-y



APPENDIX 3
AQUIFER PUMP TEST DATA AND DATA PLOTS
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TABLE 8-1

QVERLYING ANO UNDERLYING AQUIFER DATA
Q SAND ISL PROJECT PUMPT TEST
CONVERSE COUNTY, WYGMING

Oepth to Fluid Lavel - Feat
Overlying Aquifer Underlying Aquifer Q Sand Aquifer

Date/Time wall QMS-1 Well -1 wall QI-2
4-6-81 _
1000 308.6 586.2
1200 308.6 586.0 376.0
1400 308.5 586.0 375.5
1600 308.5 586.0 375.8
4-7-81
1000 308.3 £85.9 375.5
1200 308.8 585.9 373.3
1400 308.8 585.9 375.5
1600 308.7 585.9 375.4
4-8-81
1000 308.6 586.2 375.5
1200 308.5 586.0 375.5
1400 308.4 586.0 375.5
1600 308.5 836.0 375.3
4-9-81
. 1000 308.6 585.9 375.5
1200 308.5 586.0 375.4
1600 308.4 585.6 375.4
4-10-81
818 308.7 586.0 -
836 308.7 586.1 -
914 308.6 586.1 375.7
9551 308. 65 586.1 377.22
1033 308.7 586.1 379.6
1103 308.7 586.0 380.5
1134 308.65 586.0 380.0
1206 308.65 586.0 381.5
1300 : 308.65 586.0 382.1
1354 308.65 586.0 382.6
1450 308.65 586.1 382.9
1540 : 308.65 586.0 383.3
1625 308.65 586.0 383.5
1845 308.65 586.0 384.0
4-11-81
745 308.65 586.0 386.1
1030 308.65 586.0 386.2
- 1330 308.65 586.0 386.7
1629 308.65 585.9 386.9

1pump started on 4-10-81 at 9:38 am
Zlaeve! data during test interpolated
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TABLE B-1 Cont'd.

Qepth to Fluid Level - Feet
Qverlying Aquifer Underlying Aquifer Q Sand Aquifer

Date/Time Well QMS-1 well (MO-1 Well QI-2
4-12-81
830 308.7 586.0 388.1
1050 308.7 586.0 388.2
1300 308.7 586.0 388.4
1400 308.65 585.9 388.4
1528 308.7 586.0 388.5
1830 308.65 586.0 388.6
4-13-81
810 308.65 586.2 389.3
915 308.68 586.2 389.3
9403 308.6 586.2 387.43
958 308.6 586.2 386.1
1015 308.6 586.2. 385.3
1040 308.6 886.2 384.6
1120 308.6 £86.2 383.6
1200 308.4 586.3 383.1
1255 308.06 586.25 382.4
1320 308.6: 586.2 382.2
1420 308.6 £86.2 382.4Q
1620 308.6 586.4 381.4
4-14-381
1000 308.6 586.6 379.3
1200 308.6 586.6 379.2
1400 308.68 886.9 379.2
1600 308.6 586.5 379.0
4-15-81
1000 308.6 586.2 378.2
1200 308.6 586.2 378.1
1400 308.5 586.2 378.1
1600 308.6 586.2 378.1
4-16-81
1000 308.6 886.1 377.6
1200 308.58 886.1 3177.6
1400 308.5 586.1 377.5
1600 308.5 586.1 377.5

3pump shutdown on 4-13-91 at 9:23 am
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TABLE B-2

Q SAND AQUIFER ORAWDOWN DATA
Q SAND ISL PROJECT PUMP TEST
CONVERSE COUNTY, WYOMING

Time From Orawdown, In Monitor Wells, In Feet
Start of Pump Pumped Well Monitor Well Monitor well ﬂon?tar Well

Minutes QpP-3 Q1-2 Q1-7 QI-11
2 13.0 - 0.2 0.2

4 13.8 0.2 0.7 0.6

6 13.9 0.5 1.2 1.0

8 14.6 0.7 1.7 1.5

10 15.1 1.0 2.1 1.9
15 15.6 1.5 2.8 2.3
20 15.8 2.0 3.3 2.8
28 16.3 2.4 3.7 3.1
30 16.6 2.8 4.0 3.3
40 16.9 3.3 4.5 3.7
50 17.6 3.7 4.8 4.0
60 17.8 4.1 5.2 4.4
90 18.5 4.9 5.8 5.0
120 19.0 5.4 6.4 5.5
50 19.5 5.9 6.8 6.0
200 20.0 6.4 7.3 6.5
250 - 6.9 7.8 7.1
300 20.7 7.2 8.2 7.4
360 21.0 7.6 8.4 7.7
40 21.3 7.7 8.5 7.9
$50 22.0 8.3 9.3 8.6
1330 24.1 10.4 11.4 10.5
1490 24.4 10.5 11.7 10.9
1670 24.8 1.0 12.0 11.1
1840 2.1 11.2 12.3 11.4
2810 26.3 12.4 13.6 12.7
2960 26.5 12.5 13.7 12.9
3090 26.68 12.7 13.8 13.0
3240 26.6 12.8 13.9 13.1
3330 26.8 12.9 14.0 13.3
4180 27.5 13.6 14.8 14.0
4300 27.6 13.6 13.9 14.0

4305 =Pump Shut 0f*-



JABLE 8-3

Q SAND AQUIFER RECOVERY DATA
Q SAND ISL PROJECT PUMP TEST
CONVERSE COUNTY, WYOMING

Residual Drawdown in Monitor Wells - Feet

B-8

Time From Time Since _ .

Start of Pump Pumping Stopped Pumped wWall Monitor Well Monitor Well  Monitor Well

Minutes Minutes P-3 I-2 Q1-7 qQi-11
4307 2 ?6. i 6813.5 14.7 13.8
4309 4 14.8 13.2 14.3 13.3
4311 6 14.0 12.9 13.8 13.0
4313 8 13.5 12.7 13.4 13.0
4315 10 13.1 12.4 13.0 12.3
4320 15 12.3 11.9 12.2 11.8
4325 20 11.8 11.4 11.7 11.3
4330 25 11.4 11.2 11.2 11.3
4335 30 11.0 10.7 10.9 10.9
4345 40 10.4 10.1 10.3 10.7
4355 50 10.0 9.7 9.9 10.1
4365 60 9.7 9.3 9.5 9.8
4395 9 8.9 8.6 8.9 8.0
4425 120 8.4 7.9 8.3 1.7
4455 150 1.8 7.3 8.0 1.2
4520 215 1.4 6.9 1.3 6.8
4540 235 6.7 6.5 6.8 6.8
4600 295 6.4 6.5 6.4 6.1
4720 415 5.9 5.7 6.0 5.3
5780 1475 4.0 3.7 3.9 3.3
5900 1595 3.7 3.5 3.7 3.0
6020 1715 3.5 3.5 1.5 2.9
6140 1835 K 3.3 3.5 2.8
1220 291% 2.7 2.5 2.7 2.1
1340 3035 2.6 2.4 2.6 2.0
1460 3155 2.5 2.4 2.6 1.8
7580 3275 2.5 2.4 2.5 1.8
8660 4355 2.0 1.9 2.0 1.4
8780 4475 2.0 1.9 2.0 1.3
8900 4295 1.9 1.8 1.9 1.3
49020 4715 1.9 1.8 1.9 1.2



TABLE B-4

BAROMETRIC PRESSURE DATA
Q SAND PUMP TEST
CONVERSE COUNTY, WYOMING

The following data was taken from a barometric pressure monitoring station
Tocated about 8 miles east of the tast site. A calibration indicated the
recordear was reading 0.568 {nches too high, however, if corrected, all data
would be adjustad accordingly.

Pressure Pressure
Date Time in. Hq. Data Time in. Hq.
4/6 8 am 25.5 4/11 8 an 25.5%
12 N 25.5 12 N 25.5
4 pm 25.4 4 pm 25.4
4/7 8 am 25.4 4/12 8 am 25.6
12N 25.3 12N 25.5
4 om 25.3 4 pm 25.5
4/8 8 am 28.5 4/13 8 am 25.9
12N 25.5 12 N 25.9
4 pm 25.5 4 pm 26.0
4/9 8 am 25.4 4/14 8 am 26.2
12N 25.3 12 N 26.1
4 pm 25.3 4 pm 26.1
4/10 8 am 25.6
12 N 28.5
4 pm 25.4



