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cenSe No. SUA-1307. This license is being
otlon of av' Einvlronroal Irmpact Appraisal
um soluti'ri mining operations at the Bill

alsal and a Sii'ety Evaluation Report
upport oP our licansirg action are also

enclosed.

At least six () '.eeks prior to the anticip;tod start-up of operations,
i.;.. you are required b y License% Condition No. 12 to notif y the NRC of such

in viriting in order that th,: Ccr:,,i ssion's staff can conduct an onsiteinspection to reviev the devel:oment ar•i i•,l•..ntation of administrative
and operating proceures and mcnitoring pre*r;,rs,

:Flease note that this lican:,; is sub.ject to revision ipcn full implementation
of the "Uranium Mill Licensii-g Regulations" publilshed In the Federal
Register (Vol. 45, NJo. 198) on October 3, 1980.

Please note that tUe majori.y of the license conditions contained herein
were discussed in conversations a..ong Nessrs. W. Shelley and M. Freeman
of Kerr-MiC.cr dnd Ii. Pettengill and J. Linehan of my staff.

FOR TIHE NUCLEAR i;1GULATORY COMMISSION

/.•OSS A. r ?r r;o, Chic.
Uraniu;• Fecovlcry Licesir, 3ranch
Division of Waste Mianagement

Enclosures:
As stated

cc: W. Ackerman, W'DEn

is 106 Ili) 019 .0A POOR RIGINAL
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UNITED STATES NU,!,,Y",".....,, CO'4ISSION

DOCKE7 NJ, ,,:.,71I
SKERR-MCGE. " C17 TO

NEGATIVE DECLARATION REGARDING . ... , ccJRCE ANjZ BYPRODUCT LICENSE

FOR OPERATIONJ OF -S"' .LE;ACH PROJECT
* N o vE : r.:.;..''• :. , C'.;,'iNG

The U.S. Nuclear Regulatory C,,, " (the Cormission) is issuing

a Source Material and Byproduct Materi., Lic.•ns). to Kerr-McGee Nuclear

Corporation authorizing R&D-sc3le min-rng operaticns at

their South Powder River n "e" ,-. :I. C ionverse County,

Wyoming.

The Commission's Division of "astc .•ni:zment has prepared an

environmental impact appraisal fcr t.'c .,... action. On the basis cf

this appraisal, the Cc.,mission h-s cc, ,,•- an envioreta

impact statement for this particular actcn is not warranted for there

will be no :ir-'if'c-nt environmenrtz im:z attrit:able to the action.

The environmental impact appraisal is nval;bale for public inspection

and copying at the Com,,ission's Public Occum2nt Room at 1717 H Street,

N.W., Washington, D.C.

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

FOR THE ;UC-.,' ._.- AT1 Y COQMiSS'c

Mo R~ss A. S•ar,ýnc, Chief
Uranim '" ' L icensing Branch
Divisi,:n of '"-tee

f) I oou0o, ,POOR O IIGINAL
|
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U. S. NUCLEAS REGULATGO'iY C.0t/dA,1ISSION
MATE~RIALS h.1

I'age I itf 2 .'O1 a'ngi.

-Cr -,
,,:Purtiumnt to the Atomic Energy Act of 1954. as amended. the E~nergy flrorganizatiun Art fit 1974 I1'uhlic I,1w 93"

4:431k."and Title 10, Code or Federal Regulations. Ch,.pter 1. lParts :1-j. :11. 32. aj . 14. :5. A. .10 iand 70. and in reliance tin
•statemenJts and representations heretofore made by the licens.ee, a license is h,,rehy issuvd authorizing the licnvee to

recelve, acquire, possess, and transfer byproduct, source. and ft,•,-Jl nuclear materiul d'signuted below: tu use such
imaterlal for the purposets) and at the placets) designated below: t,,' d;iver or transfer surh material tit persons authorized

rit9 receive It in accordance with the relRUationn of the applirabhh l'lartip); And to import such byproduct and souri,,,
.materisl. This license shall be deemed to contain the rnditinns spwv•i*| in Section 183 of the Atomic Energy Art of 19-U.
.as. amended, and is subject to all applicahle rules, re i:'lations ,ni orders of tht? !zclear Iegulatory Commission now or

hereafter in effect and to any cnnditionq speeified below.

"1J

• ,., •

Licensee

Kerr-McGee Nluclear Corporat•ion 3, Licý-no numbor
SUA-1387

Kerr-tlcGee Center
P. 0. Box 25861
Oklahoa City, Oklahoma

4, .p-ation date' June 310, 169C6
73125 M4.tor

4n-P7636. Byproduct. source, and/or
special nuclear material

a. Natural Uraniumr.
b. Byproduct "i oterials

7. C.eniical and or
form

a. Aqueous Solu.1on, and
51 urry

b. Unspecified

6. Maximum amount that licensee
may ps•',!r; at an:' one tUrne
under this license

a. That amount produced under
licensed act'viiles

b. That amount produced under
licensed activities

9. Authorized Place of Use:
Wyoming, approximataly 17
23 air miles northwest of

Section 36, T36;:, !'ý,: Cinv-ir:- courity,

air minles noi-thceist vf, ljlcnrocý o.r'd
Douglas.

10. Authorized Use: For uranium recover), from p'nnt lixiviant in
accordance with statements, representations and conditions contained
in (1) the licensee's Environmental Report Sections 6.2, 6.3 and
6.4, enclosed with cover letter dated Iarch 25, 1980; (2) Figure 3-2 of
submittal dated September 11, 1980; (3) Att:2chm•.nt 4 of submittal
dated, December 5. 1920; (4) Sections 1 and 3 of the licensee's
Mlarch 25, 1980 Environmental Report and in si;pleýr.ernts dat,.d Septer+,h!r 11,
and December 5, 1980, and January 19, and 27.,il 17, 931. No twi tihstai di ng
the above, the follow,.in conditions 'i' I ov:.'Hi. any ccnlflicting

..0 6 1.- 005 :...
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s statements contained in the licenseo.'s apnlicatli,, and s..,, tiets.
Wherever the word "will" is used in the licensee's submi't,"s, it

--shall denote a requirement.
.. 'All sampling and monitoring data, calibration records, r on

audits, inspections, and other analyses, training ruccr.

,., .. safety meeting minutes, as well as any subsequent rr'vie.;, in'vestigations,
and corrective actions, shall be documented. Unb.s; ot,":fm
specified in the U.S. .luclear Regulatory Commissi•, ro,2 .;...'.'
all such documentation shall be maintained for a period o: jt least
five (5) years.

' 12. The licensee shall notify the U.S. Nluclear Reau!.,1try ss. On,
Region IV, Office of Inspection and Enforcement, E11 Avy3n '",lza
Drive, Suite 1000, Arlington, Texas 76011, and U. S. Nucle.•,
Regulatory Commission, Uranium. Recovery Licensing .ranch, .rhlngton,
D.C. 20555, at least six (6) weeks prior to co,:.'.r.nclr.q A:,5
ooerations, in writing, so that an ?J,:C in rect,...• . e
to review the licensee's d':elcp.ert ar.d Irpl.r,.: n. strative
and operating procedures and monitcring programs.

13. The licensee shall have a Rad!it'on Safcty T.7S '$ assioned
full time to the site. The RST shall report di rc I, - tA t•.,e Project
Manager cn matters dealing with radiol1sical safenty.

14. .The licensee shall have a dccumented co~itmn~et to ALARA .,iei
provides for the follo'.,ing:

1. Dissemination and posting oi infor:mation and policy ýtateG!Aents
on radiation safety for er.ployees, contractors, arid visitcrs.

I;

y15.

V

2. Semiannual ALARA audit of the radiation safety proqram. The
audit shall be performed by the Radiaticn Sfety Officer (RSO)
for Kerr-McGee ,luclear 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 Radiation Safety Officer (RSO) shall have the forll.i,:, respcnsi-
bilities:

1. Authority to enforce requlations anid corporate •olicies that
affect any aspect of the facility radiation sa"2ety program.

"-P -7'
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. MAI U. S. NUCLEAR REGULATORY CO I
MATERIALS LICENSE A

Supplcmentiry Sheet Uctaze N

A7 Dmkct ai

Responsibility to plan and administr the ALA.'A audit and
radiation safety training programs.

Authority to review and concur in writing on'plans for new
equipment, process changes, or chanpns In op.rtinn procedures
prior to implementation and to cc....ur that the ch-tng dt not
adversely impact the radiation safety progrza. Ir the ALAP.A
objective.

urnbev2LffL 3

No. 40-8768 
'

I7

1 7.

The Radiation Safety Technician (RST) shall have the fc~lleoin9
responsibilities:

1. Supervise, evaluate, and assure tt-it ill in-<' en..Ifoni ental
surveys are pr~perly docu..-.nted and ti;t such rzr....4d ae
maintained.

2. Assure that r exposures are meas:ured or calculated.
documented, and that such rcccrds; ire 1:ti'ta .

3. Perform inspcc:tcns of the facility astsurte cc.r.p1 ia:cý. -a!;th
the regulatins and the radiation safety prczr',.

4. Daily review of the facil i , tnaint,•.•'-r., Z , "
assure that prescribed radiaticr safdty p•,': were'"

5. Annually review all fh.:ility operatinnal and4 -1,ni:•ring
procedures to assure the7 Are still aprr-Orial.e and not in
conflict w-;th ne'wly estabilshed r3dia:ton p policies or
regulatory requirements.

The Radiation Safety Technician (RST) shall have t".e following
minimum qualifications:

1. Education: An tssociate degree in the phyical sciences,
engineering, or a health-related f1,Id. Altcrnatively, a high
school dip omi plus four years of relev3nt work experience in
applied radiation protection are acceptable.

2. General Experience: One year of previous we,'k experience in a
uranium rccovery facility or rýi13tcd industry involving radiation
protection.

C<5-",~
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3. Health Physics Experience: One year of ,•ork experic'nce using
radiation detection equipment and analytical laboratory procedures
that involve health physics, industrial hyliene, or industrial
safety measures to be applied in uranium rdcovery operations.

4. Specialized Training: At leas t 4 ,eek. f forrlizc. t.rinirl
in radiation health protection .:pplicable to radiation ha:ards
normally experienced at uraniu-., recovery fa3cilities.

5. Specialized Knowledge: A working knowled•. of the proner
operation of health physics instru-.ents to be used in the
recovery facility for surveyingj ,ntl san,•linrq techni'iaes, an,.
personnel dosiretry requirerents.

If the individual selected for the RAT poslti::,r does not Zeet the
educational requirer~ents sp-ecified ahoi. hc'v,,q.r he or she pos;e~sesprior work exoerience in ,'diation safety, "I. ;e lcense. %y
consider tWO ye3rs of i;!liel rade3ti.n safec: .. rk expi(rV.,ice as a
substitute for e•ch yea, if tlc cofl.,;, *!, . r', -,nt.
In cases where the PST pocse;ses a coll-goe w ivfth 'ajor
emphasis in the area of the :.'ysicil sciencote- .-., srne saciaif:e.courses In ra:a4.•, s.:.:;, ..o AAj'--' , ', .1.Pr! s;.Cii11:ed
training may be ,*daived.

18. The Radiation Safety Officer (RSO) vhalll have •he followin- mini-,.
.qualifications:

1. Education: A bachelor'. delree in the ;hysc.i1l sciercesC or
engineering froi an accredited co.,v or '•ntor rsity.

2. Gentral Experience: One year of suptvrv'1, et,!eroice an'i
one year of experience In a uranil.- recovery facility cr
related industry.

3. Health Physics Experience: One year of work experience in
applied health physics, radiation protection. industrial
hygiene, or similar work. Thie experience shall involve
actually working with radiation detection and measurement
equipment rather than only adifnfstratlv.. or "•esk" work.

4. Specialized Training: A for-.-i:,'d in c".;ive cou'"e Jr. 1-Calth
physics of at least four (:) "A'e; ,.t:c;. *•t lest 1 ',:eek
of the course shall be "•pecifica:ly ýpnlfcable to helthi
physics problems asso(iate with uranfin ;recovry facilities.,.-:. '*~
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In addition, every two (2) years, the R.ZO shlll att,:rJ a
refresher course on health physics.

S. Specialized Knowledge: A thorough knowl,.-dge of tho propor"
application and use of all health physi,,s !quipmcn. usIn ,n
the uranium recovery facility, the chci.;izal and .':ical
procedures used for radiological san'plinq and innnrt:riq, •nd
the methods used to calculate personnel ;xposure t•j .ran 1ivm
and its daughters.

If the individual selected for the RSO positi.ýn does nt, t r:eet t,,e
educational rejuirments specifi.id above, h;ye,, he or -
prior work eyperfence in radiation :a ?tyt, l... :fe,.- coi-.idr
two (2) year, of arpl led radiation safety •.,I :•:rio,.:, as &
substitute for each ye," of the collere lev'ý) education'} re.ui:-ea:ent.
In cases where the RSO possesses a 9riduate. __,,re,. wit*,i, -,jjmr
emphasis in, eadiololical and environmental sr-'ices, tlhe l'- r.,t
for specialized trainlfg nay be ,a,.•d.

19. Standard written oporat!ni procedur,2; shall t establfz:'' f ir all
operational activities Invoiiing r.iHiiact':e,y-e,'alq t"\t a-0
handled, procasOe., ;t'ard, ,r tr""..or&... :tr " t
shall also L4 esta li:iad for- nocz,;at.ona ,ctivlti;, t&..
in-plant an! ..nvirCr,-me1tal monitorin'j, saAp: nlys, and
instrument callb'ation. An up-to-date copy of each written procedure
shall be kept in each area where it i; usped.

All written procedures for both operational ,and ,onoperatfonal
activities shall be reviead and approved In ;.rritinq by , A.,O or
other expert with equivalent qualifications before being 1-.::;lo:nonted
and whenever j change In a procedure is prcposed to ensure that
proper radiation protection principles ire ,pp)led. The RST shall
review all existing facility procedures on an arnu,.l baski. For
work dr nonroutine maintenance work where the potentidl for exposure
to radioactive material exists and for which no standard written
procedure already exists, a ridiation work permit (RWP) shall be
required. Such permits shall describe the follcwing:

1. The scope of the work to be perfoin:od.

2. Any preciautiio.s nc,:P.N.sary to vC. JUC e , 4-,.'," ot',; '.f , u'a1 r ni,,, 3,11d

Its daughters to as low as is rea;,na c;:alyable.

3. Any supplem.ental radiological :mnitorinj ant sampling required
during and followin. crt.'pleta:!n nf t .c nr. r:tnrotttina
aiantenaltnco Involvi ij expo f trI.,. of,1'

& *e,. • . * o
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of uranium and its daughters shall require the use of cootioluous
breathing zone monitoring.

The RST shall indicato by signature the rnevimew 'of e.-ch F.WP priolr to
the Initiation of the work, and the work .!.all be c,'rried out in
strict adherence to the conditions or the ',J?. Wh.en the IST is rnot
available, a supervisory member of the facility stafy who has
received specialized radiation protection training q r..y rov'ew ,'.iJ
sign RWPs.

20. The licensee shall have a training program as described belcw,.

An initial training program shall be c.nductord b. t 7%,-., or .
expert with equivalent qualifie":,ticns. This tra" irri pr.ror~r2-
include: the basic p rinciples c6. radiation safety, tho health
hazards of exposure to uranium and its diu,-hters; t!:a personal
hygiene practices for a uraniu,,i recover f•¢tlity; ''. fa-cii.
radiation aafety pror.e.ur-en; ard the a ',r late ",.,, to ,...--rc;encles
and accidents invol'iinq exposure to a 6,. r 1.1.4

Upon cca.pletisn of the initial train•ir. rorrg:, '2..; iflii.,.a:
shall be nien a written ex.... . 'i. ch •.dOka' ...'" ,cifii,'ý.-l a
predeter-,i:1e4 passing score on rhe cxamfiaiion. The ',:.itruc,.(;r
shall ravi,:w the incorrect answers with the w;or¶.er urntil the ins.3ructor
determines the -worker has a pAss.ing kno.aleie o" th2 in:,tructicnal
infor,.at.cn. The ex1,.;.,nations shall be maintaine' or, file, ,nrijally,
each permarcnt facility worker shall be qyicn a i'e; ,•.•rhe tra'ininU
course. Retraining shall include: a discussion of relevant inforr,'atlon
that has Leceme available duri:,; the plst year; a r&-iem of safety
problems during the past year: a discus;ion of chan-,'. in regulat.ions
and license conditions; an explanatirn of exposure trnds; and a
discussion of any other pertinent topics. Alho, six (6) times a
year, all p,ý:-nent site workers shall att;end a gencral facility
safety meeting at which radiation safety problems shall be offered
for discussion. Safety meeting minutes, attendance records, and
training program records shall be maintained on file.

All permanent site workers shall be given specialized instruction
on the radiation health and safety aspects of the su:,ific jobs
they will rerform,. This instruc..ion shall .e !n the foin of
individual izod on-the-Job train in,) hyerfor~:cd hy suiper'iscrs 'aith
the assistance of the RST.

0
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S21,- The licensee shall perform monthly sureys for naturnn 'urn in
all enclosed process structures with the exception t y shall
be increased to weekly for any enclosed area meetino trh 1-.-.uirements
of an "airborne radioactivity area" as defined in 10 C' i:-:'t 20.203(d)
and an investigation of the cause of the high levels r-Mill be mad-,,
The licensee shall also perform m onthly surveys for r,.rn cr radon
progeny in all enclosed process structures inhabite.l C. . rs
with the exception that radon or radon progeny turvc'ys .. ,.l be
increased to weekly if the radon or radon progeny co.rŽontraticns
are found to exceed 8 pCi/1 or M.08 WL (Working Le;cez), respectJvwly.
Such weekly sampling shall be maintained until ,our (-) consecutive
weekly samples exhibit less than 8 pCi/l or 0.08 W1, Pric, to
conrnencing operations and within sixty (60) days of t!'-: i%'tance of
this license, the licensee shall sutmit to the Uran,. .,',/ry
Licensing Branch, for :PRC review and approv.,1 in the .. ,, .:f
license amendment, the designated locations for surveys of airborne
natural uranium and radon or radon progeny.

VVWI W~d

The calculation of internal exposure to radcn, radon .r,,rry, or
natural uranium shall be based on a 7.;E (Ti,:e , Ex~o•..,e)
calculation incorporating a consideration of t.sth ccc'ya:•cy times
and average airborne working level; or activity 1:c".';'-"ns. f
occupancy Lfr es are t 1aed as In avera: fý* 'n c-atry of
worker, the licensee shall also, by maans of a .cm,,..l tire
study, determine the basis upon which average occupin:cy periods are
establ ished.

If any worker reaches or exceeds 25 percent of the fax-ihum permissible
exposure limits as specified In 10 CFR Part 20 based upon a calculated
TWE for the week or the calendar quarter, dependent oin thet solubility
of the material, the RST shall initiate an Inves•iqatinn of the
employee's work record and exposure history to identify the source
of the exposure. MIecessary corrective measures shall be taken to
ensure reduction of future exposures to as low as is reasonably
achievable. Records shall be maintained of these investigations.

22. The licensee shall perform quarterly garrnia radiation surveys in
enclosad areas. Prior to commencing oporations and within sixty
(60) days of issuance of this license, the licensee shall submit to
the Uranium Recovery Licensing Branch, for !iRC review and approval
in the form of a license amendment, the locations for the gznm•a
-adlation survey.

23. The licensee shall perform alpha cont.a!nination surveys of the
facility laboratory and offices monthly, and of the eatiinq andO(':fY
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change areas, weekly. If the licensee perfon.is the analyse5 of
urine bioassay samples at a facility laboratory, the ltce.isee shall
also survey all surfaces used for urine sample preparation preceding
the analyses.

It the alpha contamination levels exceed those iisted in t*.e attached
"Guidelines for Decontd•mination or Facilitieo and Equipment Prior
to Release for Unrestricted Use or Terminatinn of Ltcens-,s *or
Byproduct Source or Special ;ucleat' miterial', dated liov.-be,' 1974,
the area shall be decontaminated. The source of the contaminat|on
shall be determiind, control measures shall be initiated, 3n, the
results shall be docum, enoed.

24. Any changes in the process circuit, illus,.t:;.J +d d'-..'d in
Figure 3-4 of the license application dzt:"d - 25, 19., shall
require the approval of the RSO and shall bi sitmitted ., the U.S.
N~uclear Regulatory Ccrmi;slon, Uranium ?ec,-e' Licensir,., "Cr,,-ch,
for prior aroroval In the form of' 1ico ,,e 'lien...ent,

25. The licensee shall use external personnel 4os.rvters, ei.&ier TLD or
film type dosir, eters. tat are desi'ned to . cxFx' t¶
penetrating radittion (e.g., gar.-. radiation aný teta par.icles
with a range greater t:an 7 mg/:v).

26. The licensee shall fmole.-ent . 'irinalysis ,orc,.•,,i dS oitliried in
.Rogulatcry Guido 3.22, "Bioassay at Uraniul- .ill:", with the folloIne
exceptions:

1. The licensee shall perform a baseline urinalysis fcr all
permanent employee. prior to their initial asstgr.;•.w.ii at the
facility.

2. The frequency of urine sample collection shall be r.,onthly.

3. Anytime an action level of 15 wg U/1 urine is reached or
exceeded Cor any norker, the licensee V,all prov¶d•i documen-
tation to the U.S. .tuclcar Pejulatory C,;,''ission indicating
what corrective actions have been pe'fcr.-,ed to satisfy the
reqi'irement.s of .•Zculatory ^.iOdn 1.422. This infoi.mation shall
be incl'•.i2 a* v art o, t. , ., . i r:.,:i' required by
License C, d1 ticn *", T
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Anytime an action level of 30 ;g U/1 for four (4) consecut',''c
urine specimens or 130 ug U/I for any one specimen i3 reach,*.1
or exceeded, the licensee shall provide documentation wit!,irn
thirty (30) days to the U.S. Nuclear Rejulatory CerIss1orl,
Uranium Recovery Licensing "ranch, Wshirngtn, D.C. 2C5.:,
and Office of Inspection and Enforcement, Req1',n 1', ' i, :
Plaza Drive. Suite ICO0, Arlington, Texas 76011, lnr.icatirti

what corrective actions have been perfor.,'ed to satiify the
requircmants of Regulatory Guide 8.22.

27. The licensee shall perform a semiannual ,LARA audit of the ridiaiion
safety program which shall be conducted by L e RSO or othcr expert
with equivalent qualifications ",ha sliall su:.-i1 a detailt'd, wrilt'n

report to the Project '?1anaer •.I th U. 5. "|-clear •eju1atory
Commission, Uranium necovery Licens~ng Brrc'i. aMshill.etir, D.C.
20555, and the Office of Inspection and Enf-rceTent, Rc3ion IV4. 611
Ryan Plaza Drive, Suite 1C00, Arlin:'tn, Ti.z.s 76011. In nr.A.r :.
evaluate the ALARA objective, the licensee s•il, reviq..: t , .
records as part of the svimannual a,-idt:

1. Bioassay results frcludin., zy ictic; :.In whire tn re:u'4s
exceeded action 1.'-els In Tb I u" e C.. .Z.

2. Exposure records of extern.al and inte,'.,l tire-wollhtod c,•Ic:ol.,tions.

3. Safety meeting mtirutes, attendance records, and training
program records.

4. Daily Inspection log entries and sumihlry reports Of Lhe rCnthly
reviews.

S. In-plant radiolcgical survey and ,onIl'.in.3 data at, well as
environmAntal radiological effluent and ,•nitoring data.

6. Surveys required by radiation work pernits.

7. Reports on overexposure submitted to :VC, :SHA, or the State.

B. Reviews of operating and =nitoring precodures cer,;pleted
during this period.

CC 4.1
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mhb written seminannual audit report shall be specific in iddressing
any noticeable trends in personnel exposures for Idcnti'iable

•. categories of workers and types of activities, any tren•is In radiological
• - effluent data, and the perfoniance of exposure and efr'S1pont con•.rol

equipment and whether It is betrn properly used, maintO.n.d, and
inspected. Any recomredations to further reduce persrrel expoe'.resp
or environmental releases of uranlum or radon and radni progeny
shall be included In the report.

28. The licensee shall modify the facility layout design s,,-t. ed aht,
Attachuent 4 to let:er dated Cecteber 5, 1080. to provide for
better traffic patterns from. process areas to nonprocis areas.
Access to the process ares should be provided through , crilngf..
room rather than thrt:gh office areas. With'n tkift7 (..f) oafe 0
the issuance of this license, thd ,evised i11or pl€a. aý.! a oeicr]i#:.;n
of the changes made shall be sul.ritted to the Uraiiur'.. %c¢^very
Licensing Branch for review and approval in the form of a licenso
amendment prior to in'.tiat.on of operatlcrs at the f::il~.:/.

29. The licensee shall oro~ii.le a separate ventilation syst.'. for croce:s
and nonprocess areas, or a sivgle s:ystem whicht shall to desfinql sz
that air shall flcw frnm the ncnonocess areas into tne c,'ecess
areas.

Additionally, all storige and/or proess tanks within t.e builJdJr-:
.shall be vqnted to th'r *utjtpie at-n.%;he'e to prevent! riiks' o'ctr.J~-!tl' I n
within the tank or an •irlosed .Lr'icture. Within thirt./ (•,•) da.1%
of issuance of this tlcense, the licensee shall soibr'it: to the
U'anium Recovery Lfcans!ng granch, for %;PC rovi.:,i and a-nin'il In
the form 0f a license a-:endrent, a more detailed descrfctifn .of the
ventilation system. to ficlude equi,.-nt speciffcatios, airf-lo
paths, estimated air turnover rates, and pr-ccted air•orne
radioactivity concentrations resultinq from routine operations for
all enclosed areas normally occupied by workers.

30. The licensee shall provide and require that all process and raintenance
workers who work In yellowcake areas or work on equifznt contaminated
with yellowcake, wear protective clothing Including coveralls and
boots or shoe covers. Workers wto package yellw•cakc slurry for
transport shall also be provided gloves. S,:forc leavingj the change
area, all process worke.rs involv.:d in the ue•ci.Vati,, th,'ourh
packaging for transcort cf ysClu ;1,rry . ciU.ler sh•,..er
and/or monitor their face and fla,-ds using a caTli~rited alpha survey

.- , .g,-~
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Instrument. Where alpha monitoring is used exclusive 0f sho-'erinl,
the monitoring results shall be documented and rraintaiii'd on file.
In addition, the licensee shall perform spot surveys for alpha
contamination at least quarterly on all workers- leaving the facility
proper. Alpha contamination greater than 10.10 dpm/100 cm-' on shfin
Or Clothes shall be cause for decontamina'ton and resur'eying, ard
for an investigation by the radiatinn safety staff, Rv*urds sh4il
be maintained of these fnvestlations.

31. Release of equipment, materials, or packagcs fr~r the r•'tricted.
area shall be in accordance with the enclGed "Guidelines for
Decontamination of Facilities aid Equip.-.•nt Prior to P:l]eise for
Unrestricted Use or Terminaticn ;f Licen;es for Byprcd:;:.*, Source,
or Special 1;uclear :*;aterial," dated tiovcrner 1976.

32. All radiation ncnitoring. sar.p:ing and de..icticn eqush all f.e
recallb,'ated after each repair and as recoerended by the manufacturor
or at least semiannually, whichever is more freo::ent. In addition,
all radiation, survey inatrui.-ent; shall be c;:r3 icnaj, :heckwi
with a radiation source before each use.

33. The licensei is hereby exempted from• the .cau.ment, of Sectf!)n 20.'03(e)(2)
of 10 CFR 40 for po$tiraq area; within the facto'y, ;r.,i1.ad Ut
all entrarces to the fpcility are conspiciirme:ely pos:Od ir ac:ord~nce
with Sectioin 2C.2,3(±}(Z) anu ,Jitý the :.w,:1, "Cu. 1:i - 'y
OR RO0O 417;HI'I THIS FACILITY ;,' COiTAI:; ; c. ': ::A'RAL."

34. The licensee shall develop a quality assurance progr'i, for all
sampling and analysts performed as part of the in-plant radiation
safety and envlro.e-ontal r=cnitcring Proqri•"• th.t !nclu-?s all of
the recofrierded ele.ents of a qtu;ality assurance proqrm s;ccified
in Regulatory Guide 4.1E, "Quality Assu,'anca 'or Radiological
Monitoring Programs (:ior-al Cperations) - Effluent Strean. and the
Environment." In addition, prior to coem.Oec:r!nq operatiLIs and
within ninety (90) days of Issuance of this license, the licensee
shall submit to the U.S. fluclear Regjulatory Conilssion, Uaniun
Recovery Licensing Branch, for approval in the form of a license
amendment, complete specifications for this quality assurance
program.

35. The inspection program shall be conducted by the RST 0'- responsi.
bility, along with these specifird in Licorse Ccrditic' 16.
Shall be to Ferforni a daily "wj'.. through" ins:pctfn C. hie ceratinll
area to ensure that all personnel ,raintaln a sAtf worl-ing environment.oC I
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Any titrs of noncompliance or violations of procedures, pc'"; ,
"rulations or license condtticns shall be documentes In a 1:i ,.rd
maintained on file. All problems requiring renedial actioi, .iI
be brought to the attention of the Project thanager and pror,.r
action taken. The inspection program shall include t,' nthly
written summary review of all docirnented ridiolo9'.czl survc;.,
radiation work permits, opera'ting programn logs., all pet'soni~
exposure data, and environmental mcnitorlng data. The nontV:;
inspection sumnary shall be sibmitted to the Project Mar.- a •g:.
shall include recorrmended re..c'lial actfcrs as necossary.

jr 36. Within ninety (90) days of i-.suance of this license and pr!ir t:,
commencing operations, the lice.nsee shall 4,ivelop a.-.1 i t
Uranium Recovery Licensing Srinch, for ':PC -ri.'i a;,_ apcc.'o.v:a
the form of a license amend-We. a dewi1., er',,ecy %',.0!
establishing authorities inc ,-rcedures to be fcl,--6.led for a var,,.ty
of potential accidents likely to occur.

37. Cegradod resin shall te traf sf-c.,?d to an ,'?C 1 ic:.,_ uran1:i.,.
recovery facility ,cr d!;Pcs2: it, their taillinqs t>m :..e : . :e
resin shall be shipped to 3 IUcenaod ra.ir,active wato disp)s~l
site.

38. Eating shall only be al!swed in a'rinii.. o€,(,-so .
lonch areas, and cuntrol rocms ituat are s.eparited frz,:, t1'.e P*.:,s:
a ireas.

39. The uranfh.ii In-situ scliution ninfnq cpertion, shall ,e pe-f ,
on a maxlrrm. well field area of 1.5 acre within the ar4.a ,town in
Figure 3-1 of the -iarch 25. 1930J Enviro,%,-ental geport submitted by
Kerr-ItGee to the "IRC.

40. Variation from the sodium carbon.Vte-bfce'•onato leach l,:.utIGK xith
hydrogen peroxide, oxygen, or peroxido adod. a: pre'.ented in
Section 3, Pages 3-1 and 3-2 of the M-tarch 25, 19ý1) Envirormental
Report, shall require prior :IRC approval through anrmdr-ent of this
license. The licensee shall discuss why he proposes the varfatinn
and how It will affect groundwrater quality, the evapnration pond
water characteristics, the qsuality of surfa'e discharges, restoration
methods and criteria, and monitoring reqiiirements.

41. The eleven (:1) wells (1 ce-',set".r nre :C" •nit'r," .:.:11t a-1 2
shallow and 1 deep weftur .-I) shown on Fiti.ire 2.Z.07 of the
Envirofvnl Impact AppraIsil I(ZIA) shall bM usedI to rnit-or ,arld

.- - .-
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establish the premining groundwa;ter quality values of t0h test
area. All the monitor wells shall be sampled prior to injcction of
leach solution and analyzed for all the parameters listed in Tablo
- .1.1..0 of the EIA.

.42. At least ninety (90) days prior to termination of miniq activities,
when Injection of lixiviant ceases, the licensee shall file, wit-1
the 1IRC, a specific plan for groundwater quality restcration at the
test site' to include a description of restoration stts..J, projecr.td
schedule of activity and plans for post restoration a.nd restora:!-)n
phase monitoring. Restoration of the production aquifer grcun&;:ater
and any other groundwaters affected by mining operations shall be
initiated no later thin sixty (60) days after solution mining
operations have been terminate•. Restcraticn method(-) r.1t t. e
approved by the NIRw, in the forn of a license au.;cndmct. The !ic,.-n;c.e
shall also provide written notification to the iNC, Division of
Waste Manag-oent, when restoration activities have been initiated.

Proposed re~tcration critzria skall be sut-itted to the ;.PC for
review and approval and must be approved in the form of a Viconsr
amendment by the IRC prior ".o injection of lixiviant.

43. During ;oLiticn niining operatip.ns, the monitor wells i,;ntifled in
License Condition ?to. 41 above shall be sar.pled for chloride and
TDS every two (2) weeks and analyzed at least for chloride, al!:allnity,
carbonate. biczrbcna•e. selenu.h., sodiirn, uriniu'n, silfate and TDS,
once every month. ,atcir level elevations in these wells shall als.o
be measured once every two (2) weeLs, at least durin-, the first
quarter of operations, prior to sampling. Cnce per q,.arter, a set
of sample.s from all of the monitor wells sh.ll be analyzed for the
full suite of water quality parameters listed in Table 5.1.1.01 of
the EIA. Results shall be reported graphically arid in tabular formn
in the quarterly report required in License Condition ;to. 58 below.

44. Upper control limit (UCL) criteria to be applied to monitor wells
to determine when action must be taken to control excursions during
mining shall be detormined following the pre-nining water quality
data collection outlined in License Condition flo. 41 above. The
UCLs shall be determined by the applicant, sutmitted to the ;|RC for
review, and approved in the form of a license amendr.knt prior to
injection of lixiviant.

If two UCL values are exceeded in a well, or if one UCL value is
exceeded by 2Ot(r, the licensee shill take anolLher water sample
within forty-eight (48) hours and analyze it fort. jt least the nine

0. -, ,
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•"constituents listed in License Condition 'Io. 43 above. An excursion
.".A confirmed if two or more UCL values are exceeded or if one ,,C,
" value is exceeded by 20', or itore. Corrective action Lo mitiq'aLo
the situation shall be Initiated by the licensee when an excu,.sion
is detected and the NRC shall be notified within forty-ei•.ht (143)
hours by telephone and within seven (7) days in vwritin,,. In z`!!itiion

. to corrective actions, monitoring of all wells on excrsion 10it Il
be intensified; water level elevation r;:easurements and sampIin,. and
analysis for the nine constituents listed in License Condition ro.
43 above, shall be conducted at least once every seven (7) daOs,.
for as long as those wells are on excursion status. A .ititten
report shall be provided to the NRC, Divi.,i'n of Waste ,•.1anagoic-it,
within .thirty (30) days of confi,-ming an exc,.jrsion, describing the
condition, the corrective action taken, and the results obta.ine2.

. If wells are still on excursion at the titne the report is fileJ,
written progress reports concerning the 2xcursion shall be sc.nt to
the NRC monthly until the monitor wells are no lonaer on excursion
status.

~, SUA-1.187

0. 40-8768'

If corrective actions have not been effective within ninety ('0)
days of the excursion verificaticn, the in 'ction of lixiviant,
unless,.,,W e r• hc.. '' the .Rc I' !.:rPCinj, shill be ti.ri-
nated until Kerr-!.c3e2 receiv,,s writteti i.Proval to start up, f:.r:
the NRC, in the form of a liceonse amendment.

45,. A formal repcrt of events descritingr t4. ccrreý:tive actinns t,!,.?n
and detailed graphs ard tables of ai1 sa.rp1e analyses shel he
maintain.ed during excursions as descrlbr,-. in License Cunditicn
No, 44 above to do;un:ent actions and thc, ensuing r.sults. This
report along with pre-excursion and pst-excursion dMta obtainid
from the analysis of at least two separite sim.r.ples taken befir.2 and
after an excursion, shall be sub;nitted to the NiRC within thirt"'
(30) days after an excursion is terminated.

46

1*.

•". . :.

a Baseline water level elevations for each well shall be defined and
submitted to the flRC for review and approval prior to injection of
lixlviant. The potentiometric level of a yiven monit.or well shall
be monitored once daily for the first two (2) weeks of continuous
operation of the well field. After the initial two we-'ks, water
level monitoring can be decrease2d to once. every tw.;o woks, for at
least the first quartcr, with ;,ter lIv2l.; takon j'st prior to
sampling the wells. I r the d-,k1a are st.,:wn to be us,;'ul munit.c,
criteria in the early detection of excuroions. should any orcur,
water level measure:lents shall be reqire,.d .ft'.or the first quarter.

'. i • ',,, " A )'"
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Water level data in graphical and tabular form shall be l~ept ur
reporting to the NRC as prescribed in License Condition No. 47
below. Net flow rates for the well field shall be recorded w.,hun2ver
monitor well water levels are measured, and the barom,..trlc p!,'%:sre
at the site or vicinity and its effect on water levels shall -,is;
be recorded.

.47. The results of the water quality and water level monitcrino ir,-.:, I
* shall be submitted in a separate section of each quarterly rýpcr-t,

as described in License Condition I1o. 58 beloLw. ,onitring ,'t•
- along with barometric pressure measurements and net flcw frc.. i ;,e

well field shall be reported. In the first 4uarterly report, t",,.
licensee shall provide a discussion that presents, su ,nariz1.s, ;I-id
evaluates the water level ard %;.tor quali ty data rit.ýn rP:ec.. to
the degree of confinement of thi. ore zone. The licc,'ie sh,;fl
continue to measure water levels after the first quar:er, until the
URC has made a written determination, based on the existing d.•ata,
of whether or not continued wa4ý.r level ,'cnitoring is nocos:sr,".

48. Should the potentioiwetric level in any of the perimeter or,-zon.,
monitor wells fluctuate significantly, particularly if levels rise,
the LRC '.ill be nrotified within one (1) work day. TheA icenscu
shall take steps to determinc the cause of the poten.tion'etric
changes and to correct potentionietric levels in the nmonitor .;lls
by well field adjustýnent. Within thirty (30) days after first
-notifying the .'RC of a potentioretric level problem, the licensee
shall suLn:it a repcrt to the Division of Waste
describing the situation from the time the rNRC was initially notified
until the 6i,:e of r-port submittal. The corrective actions t-aken
and the results of those actions shall also be a part of the report.

49. The volume of discharges to the evaporation ponds shall be recorded..
In addition, quarterly samples of solution shall be analyzed for
calcium, chloride, alkalinity, sodium, gross alpha and gross beta,
uranium, radium-226, selenium, arsenic, sulfate and TDS.

50. The two evaporation ponds shall be checked for leaks on a daily
basis. Any fluid detected in the standpipes of the pond leak
detection system shall be analyzed initially for chloride and TDS,
and If these concentrations exce,.,d '.1yominn DEQ drinkinq water
standards, the waters shall ta. •e an.•,,. fr cal,-ilwi, allkalinity,
sodium, uranium, gross alpha, gr,,ss beta.,, r•dium-.26. - eni:,
arsenic, and sulfate. Water atiality samples ta'ken at the standpipe

9
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Sp Shall be sampled for all twelve (12) parameter's at i.-ast every
, seven. (7) days during the leak period and for at least two weeks

following repair, if any residual liquid remains in the stand
,. pipes., The results of all standpipe analysis shall b,? reporitud to

the NRC in the quarterly report as per License Con,.ition 11o. `,:3
below.

The flRC shall be notified within forty-eight (48) hours if the
chemical quality of the fluid found in the standp-p.e exceeds 4ymni

ig. drinking water standards for any of the paraieters tesu.ed. 1;-i
licensee must take immediato stoeps to repair the leik and not only
rely on a leak "pump-back" system to intercept l.a:ae. A. report
shall be filed with the ULRL describing the action6 ta•:en by Ke.
McGee to repair the -and. Th, results of t:hc.e actIon5 shall bh.;
submitted to the I1,RC within thirty (30) days afte" initiaily notif
!IRC. If the leakage proble~m is not corrected at tCe time the
report is filed, monthly reports shall be submitted ur.til the leak
is repaired. If an evaporati,;n pond lea!: is sigr, i:'ia. rd ci:di',
warrant (i.e., large losses of very poor quality v,'aste water to th•
subsurface), the WRC may, at that time, require t;ie construr.t.un,
pumping, and sampling of wells.

Numbef

Of
e No.

ng

ing

ion s

51. K~rr-},cGea shall coi:'ply with t .ne fol lowi•'g r1'Qzuire.•:.•', ,'es, ard nio

the evaporation ponds:

a. The site of the ponds shall be that site rec,,-'-•.n,.ed by Ch.-.
and Associates, as discussed in the December 5, ",;'0 suLi.-.,alfrom Kerr-Mc~ee to ;!RC,

b. Kerr-McGee shall submit to the NIRC for review and approv'.l
prior to pond construction the quality assur:.n'e prsgrain fir
installation and testing of the 30 mil reinforc2d hy~alon
liners for the evaporation ponds, iriclU.ing the liner field
seams. Kerr-i,IcGee shall also provide data docunmenting that
the liner is compatible with the waste products arid atmospheric
and temperature conditions that will be encountered at the
si te.

The liners shall be anchored in a one-root deep trench ner
the crest of the impoun~dsvents, underlain throuchcut with
bedding sand which has no ;,,ore than 12 iercent ;J:s-.,ing t!e
number 200 sieve, which i l ,it- 1 ast 0:h , .: O :' " f , I t udu
more peiineable than the subgjrade, and which extends up the
embankment slopes to enable detection of any l,;e :hrou1h

S.,
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the sides of the liner. Prior to placing the s.and beddir,,'
layer, any sand seams and pockets that are visible should be
covered'by compacted clay soils and the compacted silty clay
subgrade and embankment material shall be graded to a su,'?ace
tolerance of less than or equal to 1 inch.

C. Kerr-McGee shall submit a QA program for installation and
testing of the subgrade, underdrain, and pond slopes, with
regards to excavation, fill placement, grading. compaction,
and moisture control.

d. The perimeter embankments and dividing erbank:;:ent shall !',ave
maximum height of 8 feet, exterior and interior s~opes of
2.SH:lV, and a crest wi.dth of 10 feet. Emfaikllcnt fill ',l
consist of sandy silty clays excavated from the site and
compacted to 95 percent of the maximum dry density and placed
within +2 percent of the optimum moisture c•'tent as per .'.1)T'.4
n-698. Kerr-Mci;ee shall submit a QA program outlininq thz!
embankment constkruction procedures and test roath,3ds for ';',C
approval in the form of a license amendment, prior to stdrt of
construction.

e. Kerr-;!cGee shall maintain at least two (2) fe2t of fre•.&.ýýrd
between the embankment crest and the pond lavel.

f. The leak detection system for each pond shall consist of a 2-
inch diameter PVC pipe laid in a depressed trench at the
lowest point (center llno) of the pcnds' bottoms which slope
toward the centers at 3 degrees. A 6-inch sand bedding layer
will be placed below each pcnd floor liner, and in the trenches
for securing the liner at the surface. Collector pipes -ill
lead to sumps. one for each pond, thereby providirg t ino indepen-
dent leak detection systems. Prior to liner placement, the
leak detection system shall be tested to assure it functions
properly.

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

h. Kerr-.ecee shall maintai!, sufficient freeoard tO illo" for
pumping tho contents of one pond into the otler in tho event
of a major leak.
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i52.'. Final disposition of any radioactive solid process or evaporation
pond residues (byproduct material) shall be at a licensed NRC
tailings disposal site.

'53. The licensee shall submit to the IIRC copins of any ;nrrespondcnce
with the Wyoming Department of Environmental Quality regarding well
field operations and/or monitoring.

.64. The uranium recovery plant shall be operatod at a naxliurm average
flow rate of one-hundred (100) gpm. Pressures at the vwell heads. of
injection wells in the Q ore zone shall not exceed 13 psi.

65. Flow rates on each injection
pressures on injecLIcn wells
day and recorded graphically

and productio~n wil cnll hiji.ction
sha'.1 be i~a~~a. ~ ence per'
on a daily cpoŽrating lcg.

S6. The lIcen-oe shall perfcrm the rJiolc"ca, envi..,ma nonit,)rirg
program as outlined in Tables 5.2.1.01 dni 5.2.1.01(;) of the 2J'A.
Preoperational data from this prcgram shall to providod to the '4r:C
in the first quarterly report discussed in License Condition i'o. 58
below.

57. Exploration boreholcs, post-test boreholes, and all wells within
the well field area not u.ed In production or monitor'nq and not
properly ci:ed or sealed within a specific unit shall be pluwjqd
prior to "njecting lixiviant to coimply w oith 1'oing. epartment of
Environmental Quality (OEQ) requirements. All wells shall te
plugged prior to decmricssioning the sil.o for unrcstricted use.

58. A quarterly report shall be suhmitted to the WOC Waste ,anageoi:ont
Division tnat summarizes the status of the test program, with
supporting analytical data and evaluations regardinj important
environmental aspects of the operation, including lixiviant migration
control measures, waste generation volumes, and volumes of injected
lixiviant and pregnant solution produced. The quarterly report
shall include all environmental ronitoring and groundwater data, as
well as, all monitoring data and reports required under 11PDES
Permit No. WY-0022411. The initil -quarterly report shall include
all accurmul ated baslI no ad pre-ozoration,,a. data. All data Ohall
be Prm .ent.d in t,,bular and qraphi,:al f-r,;;, "a th a %,:1itt,.'n iur",:lary
evaludtlitj the data.

59. During well field orrtlaion, injection prns;,ures .hall be monitored
daily. Well head pr.ssures shall not exctvd 100 psi to assure that
fracture pressure in the ore zone ,ind ad.'Uac(!,it conrinini layers,
are not exceeded. .- ,. "

CO'
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J `.60, fotwlthstanding any conflicting sttc~nnnts in Krr-,.Mcel s applica-
tion or supplements, all liquid discharges from the above-ground
processing facility, with the exception of the bleed stream and
restoration stream which must both first be processed through the

m.,4 IX unit and thcn be treatc.d for radlim ,rmoval adl discharge;d in
accordance with NPOES Permit NIo. WY-O.2411, sh'-all b.e to t.he

, hypalon lined evaporation pondJ•

Paumborr.gj'-e

14o 40-8768-

61. Kerr-McGee shall reclaim and decommi.isinn the well field and process
facility sites as discussod in Section 3.7.2 of tho EIA.

K 62, Kerr-McGee shall maintain a surety Instrum*.nt to cover all groundwater,. restoration and all reclamdtion and dtco:-.lnoning, including the
Cost of offsite disposal of rnioactiveo solid pr,)o5. Or evaporation
pond residues. Kerr.McGee shi;, proiido a copy o:! the sure:y
instrument along with a cost breakdown to the NPC and receive '.RC
approval of the surety instrient in the form of a license awendment
prlor to Injection of lixivia:,t.

63. This license shall not be toininated until tVe U.S. %iclear PRggulatory
Commission has deterinined that all site r,-cl,,.-.at,. i.rluhd!-i any
necessary clean,1p of the , ,, .. i. . S _. C... .
and well fi.ld r..storation 1',5 Tlt all ap:piic hb'-. s•t.:,dar•s ind
regulations.

64. The licensee shall renove all sediment; fron any of the treatment
or settling ponds, associated with pr,•2ro,,,::ient or surface discharges
from solution mining operations under the 'Jr[ES ' to a
licensed tailings disposal site.

65. Upon cessation of solution mining activities, the licensee shall
clean up the area of the treatnent and eettlinq pands as well as
the drainage to which discharges are divected under the rIPCES
permit, to essentially pre-operational levels. 'For radium-.26 this
shall require that the average radium-226 levels in soils and
sediments resulting from dischr,' .cs authcri:eJ under this license,
dre no more than 5 picocurics por gram of soil. Pre-operatfonal
background for these areas shall be determined by Lht sampling
required In Table 5...1.01 oi" the EIA.

66. The licensee shall sample :oiis/sed n i. t!e ,I-dinate to .hich
surface discharges are directed as specif'ied in T.hhlo 5...O1(a).
If at any time radium-226 levels are "rc~tor t"ln 5 ,i,/gra. abov
the pro-operational hachground ltvels, the llcen.r., ol Ill notiry
the PRC ivithiln saoV (7) days in writ ino a•k sholl initiate Corrective

~J
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actions to lower the radium-226 levels in discharges and clce:n up
the drainage so that radlum-226 concentrations in soils/s'ediment
from licensed discharges are no greater than 5 J)Ci/gra.•. !f the
corrective actions do not achieve these objoctiv,.• wlthin: -;ixty
(60) days, all discharges from the recovery plLE shall "o Jirected
to the lined evaporation ponds.

The licensee shall perform daily visual iispectin•s of :ill ovaoration
pond embankments. Such inspections shall he per-for.ied b*y 3 quaiified
engineer or scientist and shall be documented. 1,ecoas of all
inspections shall be kept on site.

':68. The licensee shall in~ediarely notify the U.,. ::;ciear ,".L :cry
Coninssion, Region IV, Otfice of In.ptection And _Tnforc.:':, 6U1
Ryan Plaza Drive, Suite 1000, Arlington, Texas 7Q•11, ziod. the U.S.
Nuclear Regulatory Commission, Uranium Recovr, 1i.:insi;njn .:',rch,
Wshington, D.C. 20555, by lelepho!,; tind tele-./T. of ". filure
of any evaporation pond, any bra'k Q O., f ..ny "-,-r"
any similar failure of any other fluid or !.L.e--l condu'i.'r

storage facility which results in an uncContr&1, .: rn diŽa,
materials, or of any unusual condijions, *..hi . .
could lewd to such a failuri. Such no iflc m si' ali . ow,

within seven (7) days, by submittal of a %qritLen " renpotr I...il rI
the conditions leading to the failure or potenti.l 'ail . corrective
actions taken, 3rnt results ,ichievcA. i;i• :c ir, t i in a.,i tion
to the requiremcnts of 10 CFR Part 20.

69. Prior to mixture with any other scurc-.s, the li:o;nsce sh,:.i2 i t;•ior,
at least monthly, any surface discharges from t'e reco.':), plant
for chloride, alkalinity, carbonate, bicarbon,.te, seleniu., *o•im,
uranium, sulfate, and TDS.

V m-5 Wlb-'

Date .. ~2JJ!Lt-1,41 4.---
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"' ýstr. nlcn.r~s in t.i cuile in conjunction- wit. Ta~le I s;ecl y~ tlhe
radcacivty ndradiaticn expcsure raze ~i -hi:h should be used

InAc=c.;is , 1n5 the deccitami nation and survty of surfaces or praimises
an's ti.li-tnt oricr ti C,#idrte t or releast f~r, unrtstricted use.
The li Is n Table I dz not a;ply to Fre~is, eu enor scrap

%, :o,.M;in-1-ced radicac"Mv:y for w',*ch '.:*. ratio lifa cornsidara-
tf::s per-:irent to their use may be di.1feren:.theriae fs

facilities cr iza:.s fronrlcvyc-l*~b cznslocred on a case-

1. 711e "censze Shall ;-k a r-eascnab~e effocrt :12 el 1i.11nat-a residual
Vco.n anination.

*2. Radfcactvi'iy op e--uipr~ent or surf-acas s~hall not be covered by
paint, platIns; or cther co-iering r.Aterial unless corcrnamnattion
1evels, as det2..16ne;d by a sur-ey and dcuentad, are belc.* the
licits szeciffied in Table 1pricr t--~~yn tne covering. A
reasonabl*t effort ,.s:. te made t: --n*--th c-..A:-ra-Iatcn ro
to us: of any covYering.

3. Th#e r~izactivity cn &.6e :atricr su.rfaces of ;i;es, drain lines,
or d-ctw:r , shall ýe ce., y m-ak i.; are.nsat all trap;s,'
and coner a;;,.;r~ata access points, p.o vided Vlaz conta.-inaticn
A-. "es! %.:It-.'lke o~ar~rsn~: of '--aio
cn the tir. or of thpie s driIn lines, or dtor.Sur-faces
cf ;rfa, r:a,,o sc-a; 6nc ~ iay: ecn~ ae
lut are a-' s--h size .:src Cro ':: as t3 mae the surfac

i::ssiiefor ;ur:---ses cf ietsurtentan s-all be presumed to be
S: in ex:zss of :rne 1Inis

4. U:o., rec-est, t-he Cz=1ss ion may aut' c H :a a licensee to reli.-.ut~sh
pcssession or contro7 of premnises, equfiment, or scrap having su-f~acas
cc~nzzinated vihcaterials In excess of the-6 lIfmitz specified. -This.
rnzy include, but woculd not be l~imited ts;ecial circumistances~suclj-
as ra:ing :f buildings, transfer of pre-mises to another or~anizat'lon

*continuing -w-c:, with radioactfve r~terialls, or con-.version of facilities
to a len;-term Stzrzge or standty sta:..3. S-uc-h re;uests uust.:

a. ?rzvice deta-04ed, s~ecific. inf crrati:n dSCrfbing the preamises,
equl;.7ent c~r scrap, radicactive j ri~ns n h aue
extent, and de;ree cf residu al srt;. f~e czntimination.

-w. drv e a da-.a" c,. hea t!-. and~ :z ,ty .2ni ysi s ~whi ch reflectlo
th a: ";2 r~slda ~a lo'enS of =o:Cr als v. surface areas, tocet.6er

wi~~6 '-.Pr- ccnsidorations sjc2h as ~-:~:ieuse oa th, pr~m es.
e :ui ;n: r s::, an- uniikely t: su in an uireasonab;e

risk t., the lhaa$ane1safa tL ;-;t i C.
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S. Prior *,, release of prtmises for unrestricted use, tte licensee shall
crake ar ct at'.:~~ ;. n survey -,,n.' h estiblisIfites "thar. ccnamum
ination is wit." I~ t-he 1 :71s spec's1f~ed In, Table I. A copy of the
sur-ity riper: shall I,# filed with the .vs~lor. of Fuel Cycle and
P".zaral Safet:', US''-: 'Washington, D.C. -20555:, and also the
Di;Ci --C f -.Z. : V- f-i Cffce of 1--e COf 1-ce ,f t-specti C." and*
~fraet.# t IS; h a w.n; ju r Is WI c:t. The reot Shc-.&d he filed

a-. leisz 30 days prior -. ',..e .plamn.ed ýztt of E. .dz- .a~ n tn. The
su mey re r;o r s all

A. Ident I -2y tah = seaiss-

b. Mh-, thait rMasznabl e ef forto has .6een made t: el !.mfnate rtsidual

c. Dscribe "ae s:-e -^f "a. %u-Ve and 52neris -rzcturs f.-Iic-det.

d. S,:as te t' Ie f i .ng .f 4h nue ur, t i's le;i ed In --e
instruction. t,

"-e1f.wAog re/efemr0, th~e mRC will czns!:ar- visi~n~te
z as oc n a. s
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ACCEPTAULE SURFACE COII'NIIAT IOJI LEVELS

IWUCI.IDES a AVERAGEb c f MAXHb d I REJK)YADLr.b I MA.dI.

2a

tl-n.'t, U-235. U-2311, a.l 5,000 dpt tuI/O1 cm2 15.{oOU dlpm i/100 cm2 1,0u0 dim o/100 cm2

associatedi de'cay Iprol"icts

lraniil-staiilcs. Ila-?76, Il.-220, 100 din/1 00 CW" 011)m) dp//l0o Cal 2  20 4I1IM1,)0 cm2

II-.130, lh-fl.O, P,-231,
Ac-;'ZI, 1-125, 1-1;"!

lh-nat, "Ii-232. Sr-90, 1,000 dpm/100 cm? 3,0) dpm/I 0 cm, 200 dpm2iO0 cm2
IRa-MZ, lIa-224, U-232, 1-1260

1-131, 1-133

ilet.a-9jaiwwi.n emitters Imcl Ides 5,000 dpin Py/100 cm2 15.000 dpnI Dy/lO0 cm12  1,000 dpm IlY/DO0 cm2

VImIIh flec:ay anodes thuhr than,
alpha eisslon or spointaeous
Iilssion) except SII-90 and

others nuted above.

allhere surface contamination by both alpha- and' beta-gannna-ecmitLIng nuclides'exists, the limits established for alpha-
and beta-gaawm-cmi fLing ,aucildeS sloulld apply I |idependuentiy.

0-&As used tNi tils table, dpln (dislintegrations per mintite) mieaas the rate of emission-by radioactive ir-aterial as de-
=termined by correcting the counts per minute observed by an approprlaLe.detector for background, efficiency, and geo-

mctric facLors a..ociateI with the Instrumentation.

Ctleasuremenits of average contaminant should not be averaged over mor'e than I square meter. For objccts of less surface
are.., the average should be derived for each'such object.

OWEo drhe maxilsna contanminmation level applies to an area of not more Llban 100 cm2 .

J S
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2

Me1 (l AMOUnt of reamovable raidioactive material per 100 cm?- or surface a rea should he determined by wiplnq that area
Ualth dtry filter or soft absorbent paper., aPPlY11ng Moderate' pressiure, a nd asse.ssing tite aniount of radioactive maiterial
all the wigie siith anl apapropriate instrumient of ktnown efficielicy. licil, re'movalile contamInation on objects of less surfact
areai Is de~termined. the-~ pertinent levels should be reduced proportionially and the entire surface Should be Wiped-

1ll1C average imil ntaxinupaz radiation levels associatedl Withi surfare cootaniloa.tlon resulting from beta-gaw~aa emitters
shouuld nwt exceed 0.2 nratd/ir at I cm nnd 1.01 mrad/Iu- at I cau, respectively, measured tihrougjh niot more titan I milli-
gi-ams per square MIceiiiatel- of total absorbor.
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SUMMARY AND CONCLUSIONS

This Final Environmental Impact Appraisal was prepared by the staff of the
U.S. Nuclear Regulatory Commission (NRC) and issued by the Commission's Office
of Nuclear Material Safety and Safeguards.

1. This action is administrative.

2. The proposed action is the issuance of Source Material and Byproduct
Material License SUA-22.87 to Kerr-McGee Nuclear Corporation, for imple-
mentation of the "Q" Sand Project Site, Research aid Development In Situ
Leach project, Docket 40-8768, in accordance with the Company's statements
in its application and accompanying Environmental Report.

The proposed project consists of solution extraction (in situ leaching)
operations involving uranium ore deposits within Kerr-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 patterns not
exceeding 1.0 acre in area for th- requested license authorization. The
project has an estimated lifetime of 2.5 to 3 years, with 1.5 to 2 years
of leaching followed immediately by aquifer restorstion operations.

3. Summary of environmental impacts and adverse effects:

a. The site is primarily used as grazing land for livestock and wildlife.
Initiation of the solution extraction project would result in the
temporary removal of about five (5) acres of land from grazing. All
disturbed surface areas will be reclaimed and returned to a condition
suitable 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).

C. 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 acceptable limits, and the effects will te insignificant.

4. The principal alternatives considered were the following:

a. Alternative mining methods.

Open-pit, underground, and solution extraction (in situ leaching)
methods were considered, as well as a comoarison of impacts
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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 associ-
ated with open-pit and underground uranium mining accompanied by
conventional milling.

b. Alternative leach solutions.

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

C. Alternative of no licensing action.

The denial 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 extraction method and probably could not,
in fact, be mined using open-pit or underground mining techniques,
since the ore is so deep (500 feet) and of too low grade to make it
economically feasible. The staff concludes that this project can be
conducted in a manner which protects public health and safety and
the environment.

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

6. From the aialysis and evaluation made In this statement, it is proposed
that the source material license contain the following conditions:

(1) Authorized Use: For uranium recovery from pregnant lixiviant in
accordance with statements, representations and conditions contained
In Sections I 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.

(2) The uranium in-situ solution mining operations shall be performed 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.

(3) Variation from the sodium carbonate-bicarbonate leach solution 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 it will affect.grounawater quality, the pond water
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characteristics, the quality of surface discharges, restoration
methods and criteria, and monitoring requirements.

(4) 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 Environmental
Impact Appraisal (EIA) shall be used to monitor and establish the
premining groundwater quality values of the test area. All the
monitor wells shall be sampled prior to injection of leach solution
and analyzed for all the parameters listed in Table 5.1.1.01 of the
EIA.

(5) At least ninety (90) days prior to termination of mining activities,
when injection of lixiviant ceases, the licensee shall file, with
the NRC, a specific plan for groundwater quality restoration at the
test site, to include a description of restoration steps, projected
schedule of activity and plans for post restoration and restoration
phase monitoring. Restoration of the production aquifer groundwater
and any other groundwaters affected by mining operations shall be
initiated no later than sixty (60) days after solution mining opera-
tions have been terminated. Restoration method(s) must be approved
by the NRC in the form of a license amendment. The licensee shall
also provide written notification to the NRC, 01vision of Waste
Management, when restoration activities have been initiated. Proposed
restoration criteria shall be submitted to the NRC for review and
approval and must be approved in the form of a license amendment by
the NRC prior to injection of lixiviant.

(6) Ouring solution mining operations, the monitor wells identified in
Condition (4) above shall be sampled for chloride and TDS every two
(2) weeks and analyzed at least for chloride, alkalinity, carbonate,
bicarbonate, selenium, sodium, uranium, sulfate and TOS, once every
month. Water level elevations in these wells shall also be measured
once every two weeks, at least during the first quarter of operations,
prior to sampling. Once per quarter, a set of samples from all of the
monitor wells shall be analyzed for the full suite of water quality
parameters listed in Table 5.1.1.01 of the EIA. Results shall be
reported graphically and in tabular form in the quarterly report
required in C.ndition 21 below.

(7) Upper control limit (UCL) criteria to be applied to monitor wells to
determine when action must be taken to control excursions during
mining shall be determined followiri the pro-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 exceeded in a well, or if one UCL value Is
exceeded by 20%, the licensee shall take another water sample within
forty-eight (48) hours and analyze it for at least the nine constit-
uents listed in Condition (6) above. An excursion is confirmed if
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two or more UCL values are exceeded or If one UCL value is exceeded
by 20% or more. Corrective action to mitigate the situation shall
be initiated by the licensee when an excursion Is 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 excursion shall be Intensified; water level elevation
measurements and sampling and analysis for the nine constituents
listed in Condition (6) 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, Division of
Waste Management, within thirty (30) days of confirming an excursion,
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 the 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, unless otherwise
determined by the NRC in writing, shall be terminated until Kerr-McGee
receives written approval to start up, from the NRC, In the form of
a license amendment.

C8) A formal report of events describing the corrective actions taken
and detailed graphs and tables of all sample analyses shall be main-
tained during excursions as described in 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
separate samples taken before and after an excursion, shall be
submitted to the NRC within 30 days after an excusrion Is terminated.

(9) Baseline water level elevations for each well shall1 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 daily for the first two (2) weeks of continuous
operation of the well field. After the initial two weeks, water
level monitoring can be decreased to once every two weeks, for at
least the first quarter, with water levels 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,
water 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 monitor
well water levels are measured.

(10) 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 Condition (21) below. Monitoring data along with baro-
metric pressure measurements and net flow from the well field shall be
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reported. In the first quarterly report, the licensee shall provide
a discussion that presents, summarizes and evaluates the water level
and water quality data with respect to the degree of confinement of
the ore zone. 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 is
necessary.

(11) Should the potentlometric level in any of the perimeter ore-zone
monitor wells rise significantly, the NRC shall be notified within
one work day. The licensee shall take steps to determin& the cause
of the reversed hydraulic gradient and to correct potentiometric
rises in the monitor wells by well field adjustment. Within thirty
(30) days after first notifying the NRC of a potentiometric level
problem, the licensee shall submit a report to the NRC, Division of
Waste Management describing the situation from the time the NRC was
initially 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.

(12) The volume of discharges to the evaporation ponds shall be recorded.
In addition, quarterly samples of solution shall be analyzed for
calcium, chloride, alkalinity, sodium, gross alpha and gross beta,
uranium, radium-226, selenium, arsenic, sulfate and TOS.

(13) The two evaporation ponds shall be checked for leaks on a daily
basis. Any fluid detected in the standpipes of the pond leak detec-
tion system shall be analyzed Initially for chloride and TDS, and if
these 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 quality samples taken at the standpipe shall be
sampled for all 1.2 parameters at least every seven days during the
leak period and at least two weeks following repair if any residual
liquid remains in the standpipes. The results of all standpipe
analysis shall be reported to the NRC in the 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 tested. The
licensee must take Immediate steps to repair 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 Kerr-McGee
to repair the pond. The results 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
(i.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 wells.
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(14) Kerr-McGee shall comply with the following requirements regarding
the evaporation ponds:

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

b. 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
liner is compatable with the waste products and atmospheric ane
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 Impoundments, underlain throughout with bedding
sand which has no more than 12 percent passing the number 200
sieve, which Is at least three orders of magnitude more permeable
than the subgrade, and which extends up the embankment slopes
to enable detection of any leakage through the sides of the
liner. Prior to 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
material shall be graded to a surface tolerance of less than or
equal to 1 inch.

C. Kerr-tlcGes shall submit a QA program for installation and
testing of the subgrade, underdrain, and pond slopes, with
regards to excavation, fill placement, grading, compaction, and
moisture control.

d. The perimeter 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 fill 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 0-698.
Kerr-McGee shall submit a QA program outlining the embankment
construction procedures and test methods for NRC approval
prior to start of construction.

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

f. The leak detection system for each pond shall consist of a
2 inch diameter PVC 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 6-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
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lead to sumps, one for each pond, thereby providing two inde-
pendent leak detection systems. Prior to liner placement, the
leak detection system shall be tested to assure it functions
properly.

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

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

(15) Final disposition of any radioactive solid process or evaporation
pond residues (byproduct material) shall be at a licensed NRC tzilings
disposal site.

(16) 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
posted with the warning: 'CAUTION. ANY AREA OR ROOM WITHIN THIS
FACILITY MAY CONTAIN RADIOACTIVE MATERIAL."

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

(18) 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 daily operating log.

(19) The licensee shall 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 in
the first quarterly report discussed in Condition 21 below.

(20) Exploration boreholes, post-test boreholes, and all 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. All wells shall be plugged prior to
decommissioning the site for unrestricted use.

(21) A quarterly report shall be submitted to the NRC Waste Management
Oivision that summarizes the status of the test program, with
supporting analytical data and evaluations regarding important
environmental aspects of the operation, including lixiviant migration
control measures, waste generation volumes, and volumes of injected
lixiviant and pregnant solution produced, The quarterly report
shall include all environmental monitoring and groundwater cata,
as well as all monitoring data and reports required under NPOES
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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.

(22) During well field operations, injection pressures shall be monitored
daily. Well head pressures shall not exceed 100 psi to assure that
fracture pressure In the ore zone, and adjacent confining layers are
not exceeded.

(23) Notwithstanding any conflicting statements in Kerr-McGee's applica-
tion or supplements, all liquid discharges from the above-ground
processing facility, 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 hypalon lined
evaporation ponds.

(24) Kerr-McGee shall reclaim and decommission the well field and process
facility sites as discussed in Section 3.7.2 of the EIA.

(25) Kerr-McGee shall maintain a surety to cover all groundwater restora-
tion and all reclamation and deccmmissioning, including the cost of
offsite disposal of radioactive solid process or evaporation pond
residues. Kerr-McGee shall provide a copy of the surety along with
a cost breakdown to the NRC and receive NRC approval of the surety
In the form of a license amendment prior to injection of lixiviant.

(26) This license shall not be terminated until the NRC has determined
that all site reclamation, including any necessary cleanup of the
drainage way to Sage Creek, decommissioning, and well field restora-
tion has met all applicable standards and regulations.

(27) 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 NPOES permit, to a
licensed tailings disposal site.

(28) Upon cessation of solution mining activities, the licensee shall
clean up the area of the treatment and settling ponds as well as the
drainage, to which discharges are directed under the NPOES permit,
to essentially preoperational levels. For Ra-226 this shall require
that at least the average Ra-226 levels in soils 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 required in
Table 5.2.1.01 of the EIA.

(29) The licensee shall samole soils/sediments in the drainage to 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
preoperational background levels, the licensee shall notify the NRC
within seven days in writing and shall initiate corrective actions
to lower the Ra-226 levels in discharges and cleanup the drainage so
that Ra-226 concentrations in soils/sediment from licensed discharges
are no greater than 5 pCi/gm. If corrective actions do not achieve
these objectives within 60 days, then all discharges from the recovery
plant shall be directed to the lined evaporation ponds.

(30) The licensee shall submit to the NRC copies of any correspondence
with the Wyoming Department 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
engineer or scientist and shall be documented. Records of all
inspections shall be kept on site.

(32) The licensee shall immediately notify the U.S. Nuclear Regulatory
Commission, Region IV, Office of Inspection and Enforcement, 611
Ryan Plaza Drive, Suite 1000, Arlington, Texas 76011, and the U.S.
Nuclear Regulatory Commission, Uranium Recovery Licensing Branch,
Washington, D.C. 20555, by telephone and telegraph, of any failure
of an evaporation pond, any break or rupture of any pipeline, or any
similar failure of any other fluid or material conduit or storage
facility which results in an uncontrolled release of radioactive
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 potential failure, corrective actions
taken, and results achieved. This requirement is in addition to the
requirements of 10 CFR Part 20.

(33) The licensee 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.

7. 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 tech-
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.

xiii
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The position of the Nuclear Regulatory Commission is 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 1969 (NEPA) and 10 CFR Part 51 is
the issuance of a Source Material and Byproduct Material License to the
applicant, subject to conditions 6(1) through (33) above.

xiv
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1.0 INTRODUCTION

1.1 BACKGROUND

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

The "Q" Sand R&D
approximately 17
23 air miles (37

Project Site consists of about five (5) acres located
air miles (27.4 Km) northeast of the town of Glenrock and
Km) northwest of Douglas.

Kerr-McGee has obtained the mining rights on a total of 73,030
designated as the Kerr-McGee Permit Area (Figure 1.1.01). The
site is located in Section 36,T36N,R74W. The state of Wyoming
face rights to Section 36. The R&D well field will be located
south of Kerr-McGee's underground shaft (The Bill Smith shaft).

acres of land
R&D project
owns the sur-
about 1,500 feet

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 well 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 reached.

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

1.2 PROPOSED ACTION

By letter to the U.S. Nuclear Regulatory Commission (NRC) dated March 25,
1980, Kerr-McGee Nuclear Corporation requested a license to receive, possess,
use and transfer source material and byproduct material in the course of
research and development work associated with in situ extraction of uranium at
their "Q" Sand Project Site in Converse County, Wyoming,

The purpose of this proposal is to determine if the ore at the "Q'* Sand Project
Site can be extracted in an environmentally sound way that is economical,
thereby providing added uranium Production capability to'meet the source
material requirements for nuclear power p!ant operations.
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This impact 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

1.3.1 Federal 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 Uranium Mill Tailings Radiation Control Act of
1978 (UMTRCA) requires persons who conduct uranium source material operations
to obtain abyproduct material 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 is not regarded as a major federal
action that could significantly affect the quality of the human environment,
an environmental impact statement will not be prepared.

The State of Wyoming Department of Environmental Quality (oDEQ) administers
the State's Environmental Quality Act of 1973 and implementing rules and
regulations. Kerr-McGee has received a license from the WDEQ to operate the
proposed facility (Research and Development License No. SRD).

1.3.2 Basis of NRC Review

An impact appraisal for the licensing has been performed by the Division of
Waste Management, Uranium Recovery Licensing Branch (WHUR) 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 Federal Regulations (10 CFR Part 51,
Licensing and Regulatory Policy and Procedures for Environmental Protection).

In conducting this appraisal, the staff considered the following:

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

o Information supplied in discussion by the State of Wyoming, Department of
Environmental Quality, Land Quality Division relating to state licensing
actions; and

o Siti visit by NRC staff on September 22, 1980.
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2.0 SITE DESCRIPTION

* 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 Glenrock
and 23 air miles (37 Km) northwest of Douglas (Figure 1.1.01 shows the site

.. location).

The lands contained within the license area were historically used for cattle
and wildlife grazing. The land is 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 evaporation ponds will occuoy 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 GEOLOGY AND HYDROGEOLOGY OF THE ORE BODY

2.2.1 Hydrogeologic Setting

The project area is on the southwest flank of the Powder River Basin, near the
axis of the basin. The Powder River Basin is a north-south aligned assymetric
syncline. At the eastern and western boundaries of the permit area, the
strata dip generally toward the axis some 20 to 50 to the west and east,
respectively. Near the outcrop of the Wasatch-Fort Union formational contact,
the strata dip locally as much as 200.

The license 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 Basin
synclinal axis. No major faults or folds have been detected in the site area.

The Wasatch Formation of Eocene Age outcrops throughout the permit area. It
consists of up to 500 feet of interbedded claystones, sandy siltstones, and
relatively clean sandstones. The uranium bearing 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 aquifers at the R&D site by approximately 40 to 60 feet
of low permeability shale and claystone, the "R" shales and "P" shales,
respectively. 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 in the vicinity of the proposed test site consist of 0-30 feet
of alluvium and several hundred feet of lenticular sandstones of Wasatch and
Fort Union Age (see Table 2.2.01). The lenticular sandstones of the Wasatch
Formation form the upper "lW44 aquifer at the site. It Is a lowyielding aquifer
that Is geologically confined but not confined under pressure. The water
level In the "W" dquifer at the site is approximately 190 feet below the land
surface. Most water wells penetrate the Wasatch ('IS" aquifer) and Fort Union
Formations ('Q" and "0" aquifers). In the vicinity of the test area, such
wells generally yield from 5 to 20 gallons per minute (gpm), but some wells
yield in excess of 100 gpm. In general, the groundwater in the basal Wasatch
(IS" aquifer) and Fort Union Formations ("Q" and "0" aquifers) is under artesian
pressure and groundwater flow in each of the aquifers appears to move to the
north-northeast from the proposed test area (Figure 2.2.07).

All 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
t,., well designation, completion aquifer, surface elevation, well depth, and
the water level and yield 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 relative to
the license area are also shown in Figure 2.2.06. The only well that is being
used on-site is well WW103 which is completed In the "W" sand and is pumped at
around 10 gpm. The mine shaft which penetrates the lower "0" aquifer is being
d•watered at a rate of around 1700 gpm.

A long-term aquifer pumping test was conducted so that evaluations 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-li, 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 B.

The aquifer pumping test was conducted on well QP-3 for a period of nearly
three days 4305 minutes (from 9:38 a.m. on April 10, 1981 to 9:23 a.m. on
April 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 8, Figures B-1
and B-2. These data indicate that the "Q" ore zone aquifer is a confined
leaky aquifer, with an average value of transmissivity of approximately
950 gpd/ft, a permeabilityof around 32 gpd/ft 2 (.002 cm/sec), and a storage
coefficient of around 6x10 .



TABLE 2.2.01 DESCRIPTION OF HYDROGEOIOGIC U11IS IN TlHE VICINITY OF THE PROPOSED SITE

Hydro- Approximate Lithologic ItydrologiC
Geologic geologic Thickness Character- Character-

Age Unit (feet) istics istics

Eocene Wasatch 0-500 Fine- to coarse-grained Grouunwater production generally
Formation lea.ticular drkosic sand- good, but lenticular nature

stone, and Interbedded restricts aquifer use locally;
claystone and siltstone yields ot as much as 140 g"e have

been produced

Pdleocene Fort Union 3000 Fine- to coarse-grained, Groundwater production good
Formation lenticuldr sandstone, beneath site; yields of 550 gpm

and interbedded carbon- have been produced over prolonged
4ceous shale and coal periods

Cretaceous lance 3000 Fine- to medium-grained Groundwater production largely
Formation sandstone, and inter- unknown in vicntty 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 gpw

Sources: Ilod-Soiit ae . 1973; Hodson, 1971; Ilarshbarger and Associates, 1•/4.
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TABLE ..2.02

INVEN[ORY Of WELLS ON TH1E LICENSE ARIA ANI ADJACENT LANDS

KERR-McGEE -Q- SAND PROJECI
CONVERSE COUNTY. WYOMING

Figjure 2.2-06
Location No.

Kerr-McGee'
Well Number

WyomAingV
Well Permit

Humber
Aquifer

Elevation of
Land Surfdce

(feet Above HSL)

Depth
of Well
(f eet)

Elevation of
Wdter Level

(Feet Above 15L)

1
2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21

(2)
(3)

IW-2
OWS-4
OWD-4
OWS- 3

M4-3
OwO- 31w- I
OWS- I
GulJ- 1
O•iS-2
OWO-2

W103
Mine Shaft
0'49- 6

QI- I
QP- 1
QI-2
QN-1

Qt*f)- I
f.l4S- 1
1-300
1-500

29.277

28.276

2,574
15.500

Fort Union
Wasatch
Fort Union
Wasatch
Fort Union
Fort Union
Wasatch
Fort Union
Wasatch
Fort Union
Wasatch
Fort Union
Fort Union
Fort Union
Fort Union
Fort Union
Fort Union
Fort Union
Wasatch
Fort Union
fort Union

5541.9
5546.6
5546.7
5562.5
5563.1
5599.5
555b.5
5586.1
5593.8
5593.9
5540
5519
5568
5555
5545
5541
5551
5543
5554
5570
5578

946
546
943
570
8•7

1006
567
987
584
900
474
949
868
509
497
497
505
612
421
812
774

5054.5
5375.6
5107.0
5350.6
5057.8
5030.0
5349.7
5060.7
5482.0
5070.9
5280
5250
4955
5171
5169.5
5168.5
5174
4962
5239.5
-0-
-0-

Date of Yield
Level Measurement (GPI4)

(Month/Year)

7/76 560
7/76 ""
7/76 --

7/76 -"

7/76 --
7/76 425
7/176 --
7/76
7/76
7/76 --
9/69 140

11/74 850
12/79 --

12/79
12/79 15
12/79 18
12/79 --

12/79 --

12/79 --

11/79 --

11/79 -"

'All known wells in the license area and adjacent lands are owned and operdted by Kerr-McGee.
24e1l VJ103 is the only well that Kerr-McGee is currently operating for water supply, at a rate of approximately 10 8pm from the W aquifer.

3The mine shalt is being pumped at around 1700 gpm. from the 0 aquifer.
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TABLE 2.2.02(a)

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

Kerr- McGee
Well Number

Qp".IA
QP- 2
QIJ".3
QP- 4
QP- S
QI-1A
QI-2
QI-4
QI-5
QI-6
QI-7
QI-8
QI-9
QI-10
QI-Il
QHW--AA
QMS-1**
QHO-IA~**
QN-1
Q14-2
QM-3
QM-4
QM-5
Q4- 6
QM-/
QM-8

Elevation at Top
of casing

(feet above MSL)

5549.65
5544.06
5557.24
5559.96
5552. 11
5556.17
5546.38
5548.68
5560.62
5565.42
5567.82
5553.52
5552.04
5543.38
5554.35
5558.71
5553.63
5545.47
5550.53
5535.80
5528.17
5550.72
5582.73
5562.61
5562.15
5556.75

Depth
of well
(feet)

497
495
512
515
517
509
496
513
513
520
522
503
505
514
525
350
421
612
505
505
505
539
537
520
514
508

Depth from
Casing Top
9/11/80

375.80
369.40
383.91
386.83
318.88
382.86
372.45
375.22
387.55
392.35
394.88
3/9.59
318.66
369.80
381.28
188.48
315.35
579.34
315.75
361.35
354.65
378.10
410.9
390.16
388.81
380.08

MSL
Elevation

5173.85
5174.66
5173.27
5173.13
5173.23
5173.31
5173.93
5173.46
5173.07
5173.07
5172.94
5173.94
5173.38
5173.58
5173.07
5370.23
5238.28
4966.13
5174.78
5174.45
5173.52
5172.62
5171.83
5172.45
5173.34
5176.67

Completion
Interval

(T.D.-up)
497' -4 75'

495' -470'
512'-480'
515' -490'
517' -465'
509'-492'
496'-475'
513' -475'
513' -490'
520' -495'
522'-495'
503' -480'
505' -480'
514'-465'
525' -475'
350' - 170'
421'-393'
612'-558'
505' -475'
505' -460'
505' -455
539'-475
537'-513

520' -495
514' -438
508' -494

*6" I.D. steel casing, all other holes cased with 4.33 I.D. fiberglass
*"Monitor well completed in another aquifer unit. Wells QMS-1 and Qt,-I

All other wplls ore chpPleted ip thp fort Union for04tin.
are completed in the Wasatch formation.
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FIGURE 2.2.06

APPROXIMATE WELL LOCATIONS

LICINSE ARIA AND ADJACENT LANDS

KSRR-M 4 01 'Q' SAND PROJECT

CONVERtts COUNTY WYOMING
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(See Table 2,2.02 for ftvll data)
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Figure 2.2.07

. 15 -

IN SITU R& D PROJECT WELL PATTERN
"Q" SAND DEPOSIT

SECTION 36-T36N,R74W
CONVERSE COUNTY, WYOMING
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TABLE 2.2.03

"Q- SAND AQUIFER PROP•RTIES
Q-5,AID PILOT PROJECT

Well

Humber

Q[-2

QI-7

Q-Sand
Transmissivity (T. gpd/ft)

Orawdown Recovery

770 1472

Q-Sand
Thickness Perseabi lity

(~ejet) (Pr-Tav/m.qp/ft2)

21

27

Q-Sand
Storativity r p' I/

(dimensionless) /b (gpd/ftz/ft]

7xlO-S. 6.6x10~6 0.3. 0 .OOZ8

7xO-s, 4.3x10-6 0.3. 0.3 .0029. .0026

8x1DO6, 4.5x10"' 0.3. 0.3 .003. .0036

S.

Lt

40

mt 2  yr sec

.1 5.7 5.6X16O0

798 722 40 .12..10 5.8. 5 5.6x10.
5x1O *

40 -. 13..15 6.7.3 6xlO*
7xlO 9

QI-lI 912 1007 50

30Represen-
tative
Values

950 32 6x1O5 .003 40 .01 6 6x1l

( 1 )Based on the thickness of the "R" Shale from Cross Sections (Figures 2.2.04 and 2.2.05).
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Early drawdown and recovery data from the iQ" sand observation wells were
matched to the Hantush leaky type curves (/8=0.3) while later data indicated
the presence of a low flow boundary. Analysis of the early data, which were
analyzed assuming no water released from storage in the aquitard, indicates
that Ihe vertical permeability of the overlying "R" shale may be around 6 ft/yr
(6x10 6 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 B, Figures B-1 and B-2).

Water levels in the overlying and underlying S and 0 sand aqLifers were monitored
in 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 is confinement of the ore zone from the surrounding aquifer units.
Water level data from these wells are plotted in Figure B-3 of Appendix B.

Analyses of the aquifer pump test data indicate that the vertical permeability
of the "R" confining shale unit (assuming that water flowed down through the
"R' shale and not up through the "P" shale based an vertical hydraulic gradients)
is around 6 ft/yr (WxlO 6 cm/sec). Laboratory permeability tests conducted by
Kerr-McGee on plugs taken from cored sections of the R and P shales indicated
permeabilities of less than 5x1O 4 ft/yr (4.7x10 10 cm/sec).

The NRC staff believes that the vertical permeability of the R and P shales is
not as low as 5xO 4 ft/yr (4.77x10 'o cm/sec), based on: (1) the analyses of
the agulfer pump test data, (2) values for permeability cited in the literature
(5X40 4 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.

Realizing 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 permeability of the R and P 1hales is low and
ranges from around .06 ft/yr (6x40 £ cm/sec) to 6 ft/yr (6x10 6 cm/sec).

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

The potentiometric water level elevations of the W,S,Q, and 0 sand aquifers
are each distinct at the site and measure approximately 5370 feet, 5240 feet,
5168-5174 feet and 4955-4962 feet above mean sea level, 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 in 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, Iron,
cadmium, manganese, boron, and sulfate. The pH tends to be high and radium,
selenium, and TOS appear to be the primary constituents found in the Q-Sand
Aquifer. Appendix A lists 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 is good, with TOS around 265 ppm and with concentrations of selenium
and radium only slightly in excess of EPA drinking water standards. The
underlying O-Sand aquifer water is fairly good, and although it is high in
TDS, it only slightly exceeds EPA drinking water standards for radium and
chromium. The overlying S-Sand aquifer is slightly better than the O-Sand
aquifer water, although it too at times exceeds EPA drinking water standards
for TOS, radium, and chromium.

Proposed groundwater restoration targeL values will be submitted by Kerr-McGee

to the NRC for review and approval by the NRC prior to lixiviant injection.

2.2.2 Confinement of the Ore Zone

Hydrologic confinement of the ore zone, with respect to in situ operations, is
necessary to assure an efficient and environmentally safe in situ leaching
operation. The '!thologic nature of the shales, the results of the aquifer
pumping test and lab permeability tests and the fact that the hydraulic potentials
and water quality of the W, S, Q and 0 aquifers are unique for each aquifer
demonstrate that the Q sand zone (ore zone) is isolated from the other aquifers.
The Q sand aquifer is 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 pgrmeability of the shale confining units is pr bably around
.6 ft/yr (6x10 7 cm/sec). Escause the ore zone and surrounding aquifers are
isolated by these shale beds a.,d 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 well field), lateral or
vertical excursions are not expected to occur at the 'Q" sand project site.
Careful monitoriig of the potentiometric pressures and water quality of the
aquifers adjacent to and in the ore zone, during to.e R&D well field ooerations
(see Section 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 field expansion beyond the R&D test site.
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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 list of conventional
mining methods currently used to extract uranium in Wyoming. Basically,
in situ leaching involves (1) the injection of a leach solution (lixiviant)
into a uranium-bearing ore body to complex the contained uranium, (2) mobili-
zation of the uranium complex forted, and (3) surface recovery of the solution
bearing the uraniLil complex via production wells. Uranium is then separated
from the leach solution by conventional milling unit.methods (ion exchange).

There can be many environmental advantages to in situ leaching of uranium.
While the conventional extraction of minerals produces significant impact on
the environment, if hydrogeologic conditions are favorable, the impacts of
solution mining are much less. The greatest impact of in situ extraction is
to ore zone groundwater quality which, in most instances, can be restored to
near baseline quality or the pre-mining quality use or potential use category.
Comoared with the conventional uranium mining and milling operations, in situ
leaching 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 is limited in 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 ORE BO0Y

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. Uranium is precipitated along the interface of the oxidized
groundwater and groundwater in the reduced environment. The interface is
referred to as the oxidizing front. The physical shape of an ore roll (ore
zone) is dependent on the local permeability of the matrix material and its
continuity and distribution in the geologic unit. Such ore bodies are prevalent
in most of the established uranium mining districts in the western United
States. In situ leaching, however, can be conducted only on those ore deposits
that meet certain criteria. These generally include: (1) the ore deposit
must be located in a saturated zone, (2) the ore deposit must be confined both
above and below by confining layers of low 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 uranium. The ore has been determined
to be of low to medium grade. Borings taken at the site show the ore zone to
be saturated. The aquifer pumping test conducted in April, 1981 indicates
that the ore zone 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 site. The capacity of the aquitards
to confine lixiviant movement to the ore zone will be verified during the R&D
testing, as described in Section 5.1.2.

3.3 WELL FIELD AND RECOVERY PLANT DESIGN AND OPERATION

The R&D well field at the Kirr-McGee "Q" Sand Project site is expected to
include 15 leaching wells, and 11 monitor wells both near and in the well
field, (Figures 2.2.07 and 3.3.01). However, if the performance of the pilot
project Indicates closer well spacing is needed, additional wells may be
drilled. The leaching wells in tho initial program will be drilled to a depth
of around 525 feet on a conventional 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 in each of the aquifers above (S-sand) and below
(0-sand) the "Q" sand within the well field area, and one is completed in the
upper W-sand aquifer.

The well field site is located about 1500 feet south of Kerr-McGee's Bill
Smith Mine shaft, in Section 36, T36N, R7UW. The rscovery plant will be
connected to the well field header building by buried pipelines (see
Figure 3.3.01).

All wells will be drilled to the specified depth, cased with fiberglass, and
cemented with a sufficient volume of cement to isolate the completion interval
from all other aquifers. Typical well completions are illustrated in
Figure 3.3.02. Oata on well elevations, depths, and completion intervals for
wells already drilled in 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
individual well metering and control facilities to protect them from the
weather. The individual flow lines will be buried and the well hiads will be
covered with insulated boxes to prevent freezing in the winter months.

The injected fluid will be a sodium carbonate-sodium bicarbonate leach solution
with hydrogen peroxide and/or oxygen added. The combined sodium-cartonate/
sodium-bicarbonate concentration in the injected solution will be maintained
at less than five grams per liter and the hydrogen peroxide concentration will
be less than one gram per liter. 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 Bill Smith
mine site. At the recovery plant, the !ranium will be removed by solid resin
ion exchange and the necessary chemicals (see Figure 3.3.03) will be added to
the barren fluid to return it to the desired concentratlcn. The fluid will
then be reinjected in the leach zone to recover additional uranium. The
production and injection rates will be metered and controlled to ensure that
the groundwater flow in the area is toward the leach test area. A system
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bleed of one to five gpm is 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 itself be a R&D effort to determine the most
effective way to accomplish the restoration. Restoration technology is cur-
rently In the development stage and one or more combinations of existing
methods will be utilized to reduce the concentration of any contaminants
remaining in the groundwater to acceptable levels.

The primary restoration technique currently proposed is 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
processed through the IX unit to recover any contained uranium. It will then
be pumped to existing mine facilities for treatment and discharge. The discharge
from the Bill Smith facility is authorized by NPDES Permit No. 0022411. In
addition to the use of the groundwater sweep technique described, Kerr-McGee
also plans to evaluate reverse osmosis and/or other techniques ohich could
produce a water suitable for reinjection into the aquifer 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 immediately below the well head. Groundwater derived from
another well will be discharged under pressure into the well casing between
the two packers so that a pressure of around 100 psi is achieved 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 seconds for a ten minute time
period. If the pressure drops by greater than 2-3 psi, the well casing will
be checked for cracks or holes via down-hole TV camera or other methods. If
possible, the well will be repairtd and the packer test will be repeated. If
any well casing leakage cannot be repaired or corrected, the well will be
plugged, abandoned and reclaimed. During well field operations, injection
pressures will be monitored daily 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 are not exceeded.

The lixiviant used by Kerr-McGee will be sodium 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 soproval 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 from the sand grain host of the two subsurface
ore zones will be accomplished by emoloying either dissolved oxygen (0.) or
hydrogen peroxide (H.0 2 ) as the oxidiZing igent in a solution of formiaticn
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water and sodium carbonate-bicarbonate (Na2CO 3 - NaHC0 3 ) leachant solution
(lixiviant). The sodium carbonate-bicarbonate will be introduced 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 well field will not exceed 100 gpm.

3.5 URANIUM RECOVERY PROCESS

The uranium, mobilized as a carbonate-complex will be produced from the well
field pattern and will be directed, at a flow rate less than the maximum plant
capacity of 100 gpm, to ion exchange columns housed in a semi-mobile recovery
plant. There the extracted uranium will be absorbed by the ion exchange
medium and eluated with a sodium chloride (NaCl) - sodium Carbunate (NalCOS)
tolution. The resulting uranium rich eluant will • acidified with hydro-
chloric acid (HCI) to release the uranyl ions (U02  ) to the solution. Uranium
will then be precipitated with hydrogen peroxide (HNO) in the form U04 - nh 2 0.
The precipitate will be thickened, forming a yellowcake slurry which will be
transported to a nearby mill for drying and packaging or shipped as a wet
product to an uranium processing plant. All yellowcake shipments will be made
in compliance wltn applicable regulations. A block flow schematic for the
recovery plant is 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 well field. Composition of the
waste stream and flow rates from various operation steps to the evaporation
ponds are given in Table 3.5.01.

3.6 DESCRIPTION OF PROCESS PLANT, PONDS 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 liquid wastes from the processing.
The ponds will be located on a portion of the Bill 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 excavated below existing grade
and partially above grade, retained by embankments having interior and exterior
slopes of 2.5H:1V. 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 4 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 mil imoervious reinforced
Hypalon, and a leak detection system consisting of a 2 inch diameter PVC pipe
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TABLE 3.5.01

EXPECTED SOURCES OF WASTE LIQUIDS
ROUTEO Tn 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 ions or ions of concern in each of
these streams are as follow:

Proces, Stop

IX Resin Rinse

Excess Eluant

Yellowcake Wash

Sump Liquids

Vol ume

200 GPO*

2U GPO

40 GPO

50 GPO

Ion

Na
NH4
CI
HC03
U
Ra 226

Na
NH41

CI
HC03
U
Ra 226

Na
NH4
Cl
HCO3
U
Ra 226

Na
NH4
Cl
HC0 3
U
Ra 226

Concentration

15,000-25,000
500- 1,000

30,000-40,000
8,000-12,000

5-i0
50-100

i,500- 2,500
20,000-30,000
50,000-60,000

200-300
10-20
50-100

600- 1,000
5,000-10,000

15,000-20,000
200-300

5-10
30-40 p

2,000- 3,000
3,000- 4,000
6,000- 8,000
1,000- 2,000

5-10
20-30

ppmppm
ppm
ppm
ppm
pC/ 11

PPm
ppm
pom
Ppm
ppm
pCi/l

pPM
ppm
pom
porn
ppm
•Ci/l

PPMppm
ppm
ppm
ppm
pCi/i

*Gallons per Day
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laid in a depressed trench at the lowest point (center line) of the pond
bottom which slopes toward the center at 3 degrees. A 6-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 lead to sumps, one
for each pond, thereby providing two independent 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 daily to
insure the pond liner is not leaking. Any water taken from the leak detection
system will be analyzed for chloride and TDS to determine if the pond is
leaking. If chloride or TDS exceed Wyoming drinking water standards the water
will be analyzed within 48 hours thereafter for all of the 12 constituents
listed above. Water quality samples taken at the standpipes will continue to
be sampled every seven days or more frequently, if conditions warrant it,
during any leak period, and two weeks following repair if any residual liquid
is in the standpipes. If the leak is significant and conditions warrant it
(i.e. large losses of very por quality waste water to the subsurface) the NRC
may, at that time, require the ccnstruction, pumping, and sampling of wells.
The NRC will be notified immediately i, fluid found in the standpipe exceeds
Wyoming drinking water standards for any or "n- parameters tested. Kerr-McGee
will take corrective action in the case of a leak, such as transferring the
liquid 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 will be required to
file a report describing the action taken to stop the leak 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 liquid wastes frcm the system will be the one to five gallons per minute
bleed stream, excess resin rinse and elution water, yellowcake wash, sump
liquids, and the liquids produced during aquifer restoration. Waste liquids
with high total dissolved solids such as the excess eluant will be routed to
the evaporation ponds for disposal. The bleed stream and water from the
groundwater sweep during restoration will be treated as necessary and discharged
un4er the authorization and conditions of Kerr-McGee's NPOES permit. The
total volume of liquid wastes over the project life 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 nonradloactive 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 mill tailings disposal facility.
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3.7 GROUNDWATER RESTORATION, RECLAMATION AND DECOMMISSIONING

3.7.1 Groundwater Restoration

Restoration is defined as the returning of affected groundwater to its baseline
condition or to a condition consistent with its premining use (or potential
use) upon completion of leaching activities. Restoration is intended to
reduce the concentration of toxic contaminants remaining 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 is about 30 acre-
feet. This is based on a 25-?oot thick ore zone, 30% 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 be
about 45 acre-feet. After the aquifer reclamation is comoleted, no significant
lonq-term environmental impact to the groundwater is expected. If restoration
criteria cannot be met otherwise, water will be recirculated through the well
field with filtering by reverse osmosis. Restoration by groundwater sweeping
has been effective at other R&O 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 parameter by
parameter basis, all parameters being returned to as close to baseline 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. Restoration 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 lixiviant ceases, the
licensee shall file, with the NRC, a specific plan for groundwater restoration
including monitoring during and after restoration at the test site.

Restoration in 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 criteria. 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 Decommissioning

At the completion of all leaching and restoration activities, (err-McGee will
decommission the recovery facilities and reclaim all land affected by leach
operations.
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At the termination of the operation, all structures such as tanks, buildings,
and foundations will be removed and all remaining disturbed areas will be
reclaimed in accordance with the regulations of the Wyoming Department of
Environmental Quality. All wells will be plugged with cement and/or other
approved material and the casing will be cutoff two feet below the surface.
Any solids remaining in the evaporation pond will be removed and disposed of
In a licensed mill tailings pond. The evaporation pond sites will be leveled
and contoured to blend with the natural terrain, covered with topsoil, and
revegetated. If it is decided to expand the pilot operation into a commercial
scale operation, the reclamation would be deferred and completed as per the
approved plan for the commercial scale operation. A bond for the total amount
of the estimated reclamation costs will be posted with the Wyoming Department
of Environmental Quality, Land Quality Division, to ensure funds are available
for the reclamation program.

4.0 EVALUATION OF ENVIRONMENTAL IMPACTS

4.1 INTRODUCTION

In situ leaching of uranium is a relatively new and developing technology.
Major human health and environmental concerns with this technique of mining
are the potential Impacts of mining on groundwater quality, the Impacts of
evaporation pond leakage, if 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 drill holes,
discontinuity and unsuitability of the cinfining units 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 expected to be a problem. Past experience from other
R&D leaching projects and commercial scale in situ leach projects indicates
that if proper steps are taken in monitoring and operating the well field,
excursions, 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 if 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 in the past, excursions
have been effectively controlled in large, full scale operations by
increasing the negative potentiometric preesure in the well field,
it is expected that excursions, if they occur, can r' controlled at
Kerr-McGee's small R&D well field in the same manner.
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2) The monltoring program at the Kerr-McGee "Q" Sand Project well-field,
as described in Sections 5.1.1 and 5.1.2, monitors water quality in
the ore zone and adjacent aquifers and will provide early detection
of any lateral and vertical excursions.

4.2.2 Evaporation Pond Seepage and Spills

Accidental leaks from the evaporation ponds could, if uncontrolled, contaminate
shallow aquifers and locally reduce groundwater quality. The proper 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 for
early detection and repair of the leak thereby minimizing the impacts and the
quantity of leakage. Additionally, the depth to the shallowest aquifer Is
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 impermeable pond liners, quality control during liner
nstallation, the leak monitoring and repair program, and the large depth to

the shallowest 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 groundwater. However, since pond
effluqnt water lavels will be kopt at in evation of approximately 5515 feet
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, spills from the evaporation ponds are unlikely.

4.2.3 Restoration of Groundwater

Groundwater restoration will include 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 zone water, with
subsequent reinjection of the treated groundwater. Past experience has shown
that restorati•i, 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
termination 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 radionuclldes
and deposition of radioactive material on the land surface or in groundwater.



1 0 9

33

4.3.2 Offsite 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-milling operation, since only solutions are brought to
the surface during mining and there is no drying of the product. Radon will
be released from ?each solutions and vented from the building to the atmo-
sphere. Because these releases will be very small and the nearest permanent
residence is the Vollman 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
on comparison of this project (size, location of residents) with other in situ
cases where exposures have been calculated (that is, NUREG-0489), exposures
should be well below allowable limi-ts 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 radionuclides in 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 In-Plant Safety

Kerr-McGee will establish and conduct an in-plant radiation 3afety progr3m.
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) periodic audits by individuals meeting certain qualifications and
frequent inspections to assure the program is being conducted in a
manner consistent with the ALARA philosophy.

The staff considers the program of in-plant safety, as required by license
conditions, 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 Evaluation
Report issued in May 1981.
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4.4 WASTE DISPOSAL

The NRC has taken the position in its regulations on uranium milling 10 CFR 40,
Appendix A, Criterion 2, that the small volume of wastes generated at in situ
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 wastes generated at the "Q" Sand Project
site described in Section 3.6.3 will be disposed of at an existing licensed
tailings 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 processed through
the IX unit and then pass through treatment and settling ponds for radium
removal prior to being 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 Bill Smith mine. Based on
the dilution provided by this 1700 gpm flow and the fact that the NPOES limits
for the combined discharge are within Wyoming drinking water standards, the
impact of surface discharge of the bleed and restoration streams will be
insignificant.

5.0 MONITORING

5.1 GROUNDWATER

5.1.1 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 lateral 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 bo monitored within the well field area (see Figure 2.2.07). All
monitor wells w•1l be measured for water level elevations, during at least the
first quarter, and sampled routinely (once every two weeks) for water 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, all wells will be sampled once every two (2) weeks and tested
for the excursion indicators chloride and TOS, and once every month for the
excursion indicators: alkalinity, chloride, carbonate, bicarbonate, TOS,
sodium, 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 monitor wells will have water level elevation measurements taken
once every two (2) weeks before water quality samples are taken for at least
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the first quarter. Results of all 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 limits (UCLs) for each aquifer and/or well (if
there is extreme variability) will be set when all of the water quality data
are in. Seasonal fluctuations in the water quality will be considered,
otherwise, UCLs may be set incorrectly.

TABLE 5.1.1.01
CHEMICAL PARAMETERS TO BE SAMPLEDLONG LIST OF

Aluminum
Arsenic
Barium
Boron
Cadmium
Chromium
Cobalt
Copper

A. Trace and Minor Elements

Fluoride
Iron
Lead (Total and-210)
Manganese
Mercury
Molybdenum
Nickel
Polonium 210

B. Common Constituents

Radium 226
Selenium
Thorium 230
Uranium
Vanadium
Zinc

Bicarbonate
Calcium
Carbonate

Chloride
Magnesium
Nitrate

Potassium
Sodium
Sulfate

C. Physical Parameters

Specific Conductivity'
Temperature 2

pH1

Gross Alpha 3

Gross Beta3

Appearance, color, odor 2

Total Dissolved
Solids 3

'Field and laboratory determination.2 Field only.
3 Laboratory only.

If any two excursion parameters exceed the upper control limit (UCL) or if one
excursion parameter exceeds its UCL by 20%, and is confirmed by analyses of
ierification samples taken within 48 hours after results of the first analyses
are received, an excursion will be declared. Corrective action will be initiated
and the NRC will be notified within 48 hours. The sample frequency for the
affected well(s) will be increased to once every seven 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 monitor wells,
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When a well is on excursion status, the licensee will take corrective measures
and the NRC, Division of Waste Management, will be notified in writing, within
seven (7) days of confirming an excursion. The report filed 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 is
solved.

To date, severil wells in the "Q" sand, the overlying S and W, and underlying
0 aquifers have been sampled and the samples were analyzed for all major
elements of concern. The results of some of the sample analyses indicated the
wells had not been properly cleaned prior to sampling, so that additional
water quality samples were taken from all of the monitor wells after cleanup
operations.

Restoration 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 perimeter
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 monitor criteria in the early detection of excur-
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
cautiously, since they may be associated with regional changes. If the water
level in a monitor well rises or falls significantly above or below the
natural premining baseline levels, for that particular time period, (i.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 well field. A report concerning the change in water level and actions
taken will be provided 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 Section 3.5.2) will
be checked daily for fluid. If any fluid is found, water in th. 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, TOS, radium-226, selenium,
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sulfate, urenium, gross alpha, and gross beta. The NRC will be notified
withtn forty-eight (48) hours If standpipe water quality exceeds Wyoming
drinking water standards for any of the parameters tested. If water is found
to have leaked from the pond, the 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 corrective actions taken.

5.2 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 potential impacts from a comercial scale operation.

6.0 ALTERNATIVES

6.1 INTROOUCTION

Alternatives applicable for the Kerr-McGee "Q" Sand Proeect site project are
not to issue the license, to mine the ore body by conventional methods or to
mine by in situ extraction using anot"er lixiviant chemistry.

6.2 NO LICENSE ALTERNATIVE

The NRC can choose nnt to license the "Q" Sand Project site. Such an action
would not be consistent with present or past policy. United States policy has
been to encourage the development of uranium resources to the erbant econom-
Ically and environmentally feasible to provide fuel for nuclear reactors. If
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 situ leaching. Surface and underground mining are generally used
for high grade ores or mineral bodies close to the surface. There is generally
significant disturbance of surface environments by excavation and subsidence
associated with conventional mining techniques. Additionally, the milling
that follows cc.iventional mining produces large volumes of tailings wastes.
The "Q" Sand ProJect site has neither high grace ore nor is the ore close to
the ground surface (being aoproximately 500 feet down). In situ leach does
not disturb surface environments over large areas and produces much less waste
than conventional milling methods.



TAMLE 5.2.1.01 - PREOPERATIOIAL SUkFACE RADIOLOGICAL ENVIRODNENIAL MUNITORING PROGRAM

lype of Sample Number Location MLcthd Frequency

Radon 2 Upwind at site boundary
Downwind at site bomuaary

Continuous or
Grat••

monthly or
Quartcrlya

Type of AnalysiS

Rn-222 [pCi/1i

U-nat. Ub-230. Ra-226
(pCI/9 - dry weight)

Sot I 6 Well field
Recovery plant
Eviporatton ponds

Grab S.amples
-SurTdLC 58*1)15
0 to Scm depth
-Sub~surface sample
5 to 15cm deptA

Once prior to
operation

Direct gap=3 40 Plant site 3

Vegetation

28 Evaporation ponds4

6 Well field
Recovery plant
Evaporation ponds
I at each of 3 sediment/
soil sites

6 Outfall from final
treatmesit unit
2 locations in drainage
way between Outfall and
Sage Creek

Survey meter

Survey meter

Grab sample

Once Prior to
coastruction

Once prior to
construction

Once prior to
operation

Exposure rate m
(VR/hr)

Exposure rate
(pR/hr)

Ra-226
(pCi/g - wet weight)

Sediment/solo Grab SdbpleS
-SurfIJc baMple
O to 5cm depth
-Subiur;ace Sa&*le
5 to 15c& depth

Once prior to
operation

U-nat. lh-230. Ua-226
(pCi/g - dry weight)

See next page for footnotes
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TABLE 5.2.1.01 - Conttmjed

'A grab sample shall consist of at least four (4) separate forty-eight (48) hour saples using th* 'Tedlar Bag
Method" during a period of one (1) mowth.

zAlthough a monthly sampling frequency Is recommended a q"arterly sampling frequency Is acceptable where a
continuous passive radon detector is used.

3Plant site: The survey shall be in the four (4) main compass directions centered at the recovery facility.
Survey points shall be at 10 meter Intervals out to 100 meters. The survey meter shall be positioned at 1 meter
froe the ground surface.

4Evdporation ponds: The survey shall be performed on a rectangular grid pattern. Swrvey points shall be at
all intersecting lines of the grid pattern. The grid litbe iatervals shall be 10 m-eters and the survey meter
shk•l be positioned at I meter from the ground burfdte.

L.a
'a



TABLE 5.2..1.01(a) - OPERAYIOiIAI SURFACE RADIOLOGICAL. ERVIRONWEI4AL MIJTORING PROGRAM

Type of sample number Location Methud Frequemcy Type of Analysis

Radon 3 Upwind at site boundary Caittinuous or monthly or Rn-222
Downwind at site boundary Grab& Quarterly2 (pCI/I)
Pregnant leach tank

Direct gaqd4 4 At same locations used Survey meter Qu.2rterly Ganaa exposure rate
for air saapling and 4t or dosimeter (pR/hr)
evaporation pond area

Sediment/sall 3 Outfall from final Grab sample Quarterly Ra-226
treatment unit (pCl/g - dry weight)

2 locations in drainage
,ay between Outfall and
Sage Creek

Water 2 Outfall of final Grab sample Quarterly Total Ra-226 and
treatment unit Total Th-230

(pCi/l9)
Prior to miAture with
dilutent water or
receiving stream

'A grab sample shall consist of at least four (4) separate forty-eight (48) hour samles using the "Tedlar Bag
Method" during a period of one (1) month.

2 Although a monthly sampling frequency is recommended a quarterly sampling trequency Is acceptable where a
continuous passlve radon detector Is used.

01
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6.4 LIXIVIANT CHEMISTRY

Ka4r-Mci.e is proposing to use sodium carbonate-bicarbonate as lixiviant for
their operation. In general, the choice of lixiviant is acidic or alkaline.
At a site where the groundwater Is carbonate, as at the Kerr-McGee "Q" Sand
Project site, alkaline lixiviant will mobilize fewer hazardous elements from
the ore body than an acidic one.

Ammonia carbonate could have been used rather than sodium carbonate; however,
ammonia tends to absorb to clays (making restoration difficult) and may break
down into carcenogenic nitrites. Ammonia carbonate is therefore not as desirable
as sodium carbonate because of the potential environmental impacts.

In general, the alternatives offer no overriding benefit and the proposed operation
as conditioned by the license is, in terms of environmental protection, acceptable.

7.0 FINING1G 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- reasons for drawing this conclusion are:

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

The evaporation ponds shall be lined to eliminate seepage of waste
solutions; a monitoring system below the liner should detect any leakage
which may occur to assure that corrective action is promptly taken.

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

Radioactive wastes will be disposed of at an existing, NRC licensed
tailings disposal site; and

The proposed restoration and reclamation plan should be sufficient
to return the land and the groundwater to its premining use (or poten-
tial use). On a parameter by parameter basis, groundwater quality will
be returned to as close to baseline as reasonably achievable.

Terry 0. Vandell
Uranium Recovery Licensing Branch

( Division of Waste Management

Approved: Z.
log n J. inehan,c-Sect•on Leaaer
U nium R-ebvery Licensing Branch
Oivision of Waste Management



6 0 0

A-1

APOENOIU A



. 6

A-2

TABLE A-1
BASELINE GROUNDWATER QUALITY PARAMETERS

KERR-MCGEE Q SAND PROJECT
CONVERSE COUNTY, WYOMING

$IQ" SAND MONITOR WELLS

Paramete'

Aluminum'
Arsenic
Barium
Boron
B i carbonate 2

Carbonate
Cadmium
Calc Ium
Chloride
Chromtum

Copper
Fuorlde
Iron
Lead
Manganese

Magnesium
mercury
Molybdenum
Nitrates (N)
Selenium

Silver
Sodium
Sulfate
Zinc
Uranium

Radfiu-226 pCf/1

pH - Std.

Total Dissolved
Solids

11-29-79
.24

<. 001
.057
.019

Well QM-1
12-19-79 4-14-80

<.05 .11
(.001 <.002

.045 .05

.087 <.01
241

<.1
147
9
.02

<. 005
.30

<.01
<.05
<.01

<.01
<. 001
<.2

.3

.002

<. 005
43
200

<. 05
<. 002

5.53

11.9

518

<.1

71
9

<.01

<. 005
.54

<.01
<.05
<.01

<.01
<. 001
<.2

.2

.011"

<. 005
39
146

<.05
<. 003

7.8

11.5

394

<.1

91
6

<. 005
.26

<. 01
<. 05

.021

18
<. 001
<.2

.2
<- 002

<. 005
22
120
.70
.079

24. 9'

4-15-80
.12

<. 002
.015

<.01
241

<.1
92
6

<.01

<.005
.^6

<. 01
<. 05

.026

18
<. 001
<.2
.2

<. 002

<. 005
20
116
.65
.082

25.4

7.7

384

7.6

357

'Units are iq/L unless noted otherwise.
'Units are on/l unless noted otherolse.
Som@e samples snow high calcium and pH value$ due to lasking from
&Exceeds EPA drinKing water standards.

free hydroxide.
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TABLE A-i Cont'd.

"0" SANO MONITOR WELLS

QM-2 QM-3 QM-4 QM-5
7- 30-80 7-29-80 7-29-80 7-28-80

Aluminum' .13 .11 .26 .21
Arsenic .008 .002 .007 .009
Barium .034 .024 .055 .037
Boron .12 .12 .13 .54
Bicarbonate 172 227 143 204

Carbonate No ND NO NO
Cadmium <.01 <.01 <.01 <.01
Calcium 74 78 57 69
Chloride 8 6 6 7
Chromium <.01 <.01 <.01 <.01

Copper <.005 <.005 <.005 <.005
Fluoride .35 .29 .42, .35
Iron .03 .01 .65 .01
Lead <.05 <.05 <.05 <.05
Manganese .016 .04 .028 .014

Magnesium 17 17 14 17
Mercury <.001 <.001 <.001 <.001
Molybdenum <.2 <.2 <.2 <.2
Nickel <.05 <.05 <.05 <.05
Nitrates (As N) .2 .2 .4 .2

Potassium 10 9 10 11
Selenium .028 .009 .008 .009
Silver <.005 <.005 <.005 <.005
Sodium 22 27 22 22
Sulfate 136 124 126 11I

Zinc .072 .089 .18 .21
Uranium .12 .13 .12 .31
Vanadium .019 <.005 <.005 <.005

Total Dissolved
Solids 386 412 337 380

Conductivity
(umhos) 576 610 490 552

Ra-226 (pC0/2) 20 17 16 218
pH (std. units) 8.1 8.2 8.0 8.3
'All units are mg/1 unless noted otherw ise.

NO - Not Detected

Exceeds EPA drinking water standards.
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TABLE A-I Cont'd.
W-AQUIFER

" SAND MONITOR WELLS MONITORWEIL

QM-6 QM-7 QM-8 QMW-I
7-28-80 7-22-80 7-22-80 7-30-80

Aluminumi 1.0 .13 .14 .12
Arsenic .009 .004 .005 .008
Barium .11 .017 .043 .052
Boron <.1 <.1 <.I .15
Bicarbonate 184 197 211 172

Carbonate NO ND NO NO
Cadmium .042" <.01 <.01 <.01
Calcium 62 70 76 50
Chloride 7 12 12 4
Chromium <.01 <.01 <.01 <.01

Copper .011 <.005 <.005 <.005
Fluoride .32 .33 .31 .37
Iron .29 <.01 .078 <.01
Lead <.05 <.05 <.05 <.05
Manganese .035 .041 .022 <.01

Magnesium 15 15 15 14
Mercury <.001 <.001 <.001 <.001
Molybdenum <.2 <.2 <.2 <.2
Nickel <.05 <.05 <.05 <.05
Nitrates (As N) .3 .3 .3 1.4

Potassium 8 8 9 6
Selenium .001 .001 .015O .018*
Silver <.005 <.005 <.005 <.005
Sodium 22 23 24 15
Sulfate 125 132 125 66

Zinc .74 <.05 <.05 <.05
Uranium .20 .19 .08 .042
Vanadium <.005 <.005 1.005 <.015

Total Oissolved
Solids 359 396 384 265

Conductivity
(umhos) 528 586 586 432

Ra-226 (pCf/2) 34 40 56 7
pH (std. units) 7.9 8.2 8.2 8.1
'All units are mg/t 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/i Well gP-1 Well QI-1 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 <.05 .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
Bicarbonate 2  137 -- 168 ....

Carbonate 2  <5 -- 12 ......
Cadmium .001 <. 1 <.001 <.1 <.1 <.1
Calcium 42 516 65 24 171 76
Chloride 20 61 17 25 56 5
Chromium <.01 <.01 .11, <.01 .12' <.01

Copper <.005 <.005 <.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 .057' <.01 <.01 .02

Magnesium 20 <.01 19 10.8 <.01 18.9
Mercury <.00i <.001 <.001 <.001 <.001 <.001
Molybdenum .017 <.2 .024 <.2 <.2 <.2
Nitrates (N) .2 .6 .2 .2 .4 <.I
Selenium <.001 <.001 .002 <.001 <.001 <.001

Silver <.005 <.005 <.005 <.005 <.005 <.005
Sodium 33 87 25 31 74 19
Sulfate 114 22 117 102 430" 108
Zinc .20 .95 .012 <.05 <.05 3.72
Uranium .10 <.002 .38 .001 <.002 .010

Radium-226 pCi/1 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

Total Dissolved 331 1730" 386 276 673" 412
Solids

'All units are milligrams per liter unless notea 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.
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TABLE A-i Cont'd.

"Q" SAND LEACH WELLS

mg/ 2 Well QP-i Well QI-1 Well QI-2

2-19-80 2-21-80Parameter

Aluminum'
Arsenic
Barium
Baron
Bicarbonate2

Carbonate
Cadmium
Calcium
Chloride
Chromium

Copper
Fluoride
Iron
Lead
Manganese

Magnesium
Mercury
Molyodenum
Nitrates (N)
Selenium

Silver
Sodium
Sulfate
Zinc
Uranium

Radium-226 pCf/2

pH - (Std. Units)

Total Dissolved
Solias

4-14-80 4-15-80 2-24-80 2-25-80

.18

.010
. 12
* 11
235

<.1
88

6
<.01

<. 005
.25

<.01
<.05
<.01

15
<. 001
<.2

.4
<. 002

<. 005
24

115
.32
.15

769

7.8

362

.18

.006
.093
.06
245

<2.1
91
6

<.01

<.005
.26

,..01

<-05
.013

17
<.001
<.2

.3
<. 002

<. 005
22

119
.25
.082

757

7.6

374

.02
<. 002

.066

.12
232

<.1
92
5

<.01

<. 005
.32

<.01
<.05

.024

17
<. 001
<.2
<. 2

.002

<. 005
21

140
.056
.043

882

7.7

418

.079
<.002

.034

.10
227

<.1
92

4
<. ')1

<. 005
.31
.01

<.05
.025

i1
<. 001
<.2
<,2
<.001

<. 005
21

142
. 10
.066

1132

7.6

.083
<.002

.038

.05
234

<'.
89

7
<.01

<. 005
.30
.01

<. 05

.07

18

<. 001
<.2

<.2
<. 001

<. 005
23

148
.021
.023

62.2

7.8

.073
<. 002

.016

.07
232

<.1
82
4

<.01

<. 005
.30

<.01
<.05

.01

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

<. 005
19

142
.045
.040

57.9"

7.9

-33410

'All units are milligrams per liter unless noted otherwise.

Exceeds EPA drinking water standards.



TABLI A-I Cont'd.

'0' SAM) LEACH WMLLS

OP*2 QP*3 QP-4 QP*S Q1-4 QI!5Pars~ea*r a-17-00 7!68 7-6 7-1-)Oe 0-1-80 7-21-40

Alumin•in' -.t0 .15 .17 .14 .18 .14
Arsenic <.C01 .004 .004 .008 .008 .006
Barium .034 .063 .078 .090 .090 .42
Boron .24 .23 .17 .35 .40 .17
Bicarbonate 221 198 206 129 184

Carbonate 9 No No NO NO No
Camium .01 (.01 (.01 C.01 C.01 (.01
Calcium 24 75 65 75 31 68
Chloride 6 6 7 7 19 13Chromium '(.01 C. 01 <.01 <.01 <.01 <.01

Cower <.009 (.005 <.005 '.005 <.005 .005
Fluoride .19 .32 .34 .34 .27 .34
Iron <.01 (,01 <.01 C.01 .029 <.01
Lead C.05 <.05 (.05 <.05 <.0S <.05
manganese <.01 C,01 .016 -(.01 .032 <.01

Nasqes I t 15 15 15 15 16
Aercury (.001 <.001 C. 'O I.001 <.001 <.001
4o lybdefntu C.2 '. 2 4.2 C.2 ',2 €.2
Nickel (.05 C.05 (.0 -0.09 C. .0 <.05
nitrate$ (As N) .2 .3 .3 .2 .3 .2

,otalliu 11 a a a 34 14
Selenium .001 .004 .002 .005 .001 .011
Silver C.005 1.005 4.005 <.005 (.005 <.005
Sodium 24 22 23 22 34 25
Sulfate 108 132 127 116 130 130

Zinc <.05 <.05 <.0 (.05 <.05 <.05
Urani•m .02 .21 .14 .20 .41 .14
Vanadiu <.005 <.005 <.005 <.005 .07 .032

total Dissolved
Solios 155 351 366 374 349 392

Conductivity 586 538 538 566
(uahoo)

Rae226 (CI/t) 7.5 381' 330' 379" 56 2577
pM - (std. units) 10.2 b.2 8.0 8.2 8.4 8.2

'All units are agl per liter unless noted otnerwise.
.40 - Not Detected
-- - N4t Determined
aEcxc Ws EPA drinking water standarls.
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TABLE A-1 Cont'd.

eQ" SAND LEACH WELLS

Ql-6 QI-7 QI-8 QI-9 QI-O QI-ll
Parameter 7-17-80 7'17-80 7-21-80 8-17-80 7-30-80 7-30-80

Aluminum$ .15 .16 .11 .18 .20 .17
Arsenic .008 .006 .010 .003 .013 .008
Barium .045 .062 .066 .054 .075 .063
Boaon <.1 .17 .15 .19 .15 .15
Bicarbonate 181 223 143 -- 204 209

Carbonate No NO NO 4 NO NOcadmium <.01 <.01 <-01 .01 <.01 <.01

Calcium 62 77 59 72 70 28
Chloride 16 11 12 30 11 7
Chromium <.01 <.01 <.01 <.01 <.01 <.01

Cooper <.005 <.00* <.005 <.005 <.005 <.005
Fluoride .35 .34 .36 .33 .36 .33
Iron '.01 <.01 <.01 .02 .11 .03
Lead <.05 <105 <.05 <.05 <.05 <.05
Manganese <.01 .059 ,019 <.01 .019 <,01

Magnesium 16 18 11 8 15 15
mercury <.001 <.001 <.001 <.001 <.001 <.001
molybdenum <.2 <.2 <.2 <.2 <.2 <.2
Nickel <.05 <.05 <.05 <.05 <.05 <.05
Nitrates (As N) .3 .3 .2 .3 .3 .3

Potassium 10 12 11 16 9 8
Selenium .009 .002 .010 .024" .002 .003
Silver <.005 <.005 <.005 <.005 <.005 <.Ci5
Sodium 24 24 25 31 22 22
Sulfate 136 114 128 111 138 123

Zinc <.05 .079 .093 .069 .14 .086
Uranium .ZO .09 .07 .17 1.19 .20
Vanadium <.005 <.005 <.005 .087 <.005 <.005

Total Dissolved
Solids 368 399 343 228 399 378

Conductivity
(umhos) 547 595 518 -- 566 557

Ra-226 (CIM/*) 269 198' 33' 30' 398' 434"
pH - (std. units) 7,9 8.3 8.1 9.4 8.3 8.3

'All units are arg/ per liter unless noted otherwise.
40 - Not Detected
-- - Not Determined

E.CeedS EPA drinking water standards.
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TABLE A-1 Cont'd.

'Q".SAND LEACH WELLS "Q"-SAND UNDERLYING OVERLYING
MONITOR AQUIFER AQUIFER

QP-1 QI-1 QI-2 Qt-1 QMO-1 QMS-1
Parameter 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 .096
Boron <.01 <.01 <.01 <.01 <.01 <.01
Bicarbonate 218 224 234 232 206 193

Carbonate NO NO NO NO ND NO
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 <.005
Fluoride .29 .3 .3 .29 .31 .24
Iron <.01 <.01 <.01 <.01 <.01 <.01
Lead <.05 <.05 <,05 <.05 <.05 <.05
Manganese <.01 <.01 <.01 <.01 <.01 <.01

Magnesium 12 18 20 18 31 15
Mercury <.001 <.001 <.001 <.001 <.001 <.001
Molybdenum <.2 <.2 <.2 <.2 <.2 <.2
Nickel <.05 <.05 <.05 <.05 <.05 <.05
Nitrates (As N) .2 .3 .3 .3 .2 .4

Potassium 13 12 8 7 9 16
Selenium .004 .004 .005 .007 .004 .005
Silver <.005 <.005 <.005 <.005 <.005 <.005
Sodium 22 29 24 22 27 39
Sulfate 118 118 124 124 234 140

Zinc .22 .27 .56 .49 .68 .11
Uranium .082 .11 .077 .10 .024 .017
Vanadium <.005 <.005 <.005 <.005 <.005 <.005

Total Dissolved
Solids 394 374 402 391 535' 408

Conductivity
(umhos) !92 5a6 590 600 783 607

Ra-226 (pCi/9) 604" 1017 58 20 6" 14
pH - (std. units) 8.0 7.8 7.7 7.9 7.6 7.9
'All units are mg/e per liter unless noted otnerwise.

NO - Not Oetected

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

UNDERLYING AQUIFER

QMO- 1

OVERLYING AQUIFER

QMS- 1

Parameter

Aluminuml
Arsenic
Barium
Boron
Bicarbonate2

Carbonate
2

Cadmium
Calcium
Chloride
Chromium

Copper
Fluoride
Iron
Lead
Manganese

Magnesium
Mercury
Molybdenum
Nitrates (N)
Selenium

Silver
Sodium
Sulfate
Zinc
Uranium

Radium-226 pCi/1

pH - (Std. Units)

Total Dissolved
So'ids

12-7-79

0.1
<. 001

.279

.005

<.1

251
23

.07

<. 005
.47

<.0O
<.O05

<.01

<.01
<.001
<.2

.9
<. 001

<. 005
70
4

<. 05
. 002

2.53

12-19-79

.13
<. 001

.244
.019

<.1

228
25

.07

<. 005
.59

<.01
<.05
<.01

<.01
<. 001
<.2

.5
<. 001

<.005
70
94

<. 05
<. 002

1.18

12-7-79

<.05
<.001

.256

.005

12-17-79

.09
<. 001

244
<. 005

<.1

336
5

.04

<.1
264

6
.03

.026

.24
<. 01

<. 05
<.01

<.01
<. 001
<. 2

.4
<. 001

<. 00O
l18

48
<.05
<. 002

.37

12.3

.018

.28
<.01
<. 05
<. 01

<.01
<. 001
<.2

.2

<.001

<. 005
131

53
<. 05
<. 002

1.94

12.4

836

12.3

849

12.4

636 944

'All units are mg/t unless noted otherwise.
2 Carbonate/bicarbonate values were masked by free hydroxide. Calcium and pH
values were high.

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

UWCERLYING AQUIFER OVERLYING AQUIFER

Parmeter 3-25-80 3-26-80 3-25-80 3-26-80

Aluminui' 0.1 .1 .09 .11
Arsenic C.002 <.002 <.002 <.002
Barium .046 .038 .034 .059
Baorn .18 .25 .i8 .21
Bicarbonate 194 203 248 247

Carbonate - -- ---
Cadmium <. 1 <. 1 <. 1 <.I1

Calcium 110 120 100 110
Chloride 23 31 29 17
Chromium (.01 <.01 <.01 <. 01

Copper <.005 <.005 <.005 '.003
Fluoride .025 .028 .23 .22
I ron (.01 <.01 <.01 <.01
Lead <.05 <.05 <.05 <.05
Mangandse .025 .024 .021 .025

Magnesium 22 23 20 20
Mercury <.001 <.001 (.001 <.001
Mo lyodenua <.2 <.Z <.2 <.2
Nitrates (N) .2 <.2 .2 .2
Selenium <.002 <.002 <.002 <.002

Silver <.005 <.005 <.005 <.005
Sodium 24 25 21 23
Sulfate 220 224 147 147
Zinc .53 .60 .15 .21
Uranium .018 .019 .042 .047

Radtum-226 pCI/A .92 1.57 .95 .92

pH - (Std. Units) 7.6 7.7 7.6 7.6

Total Diss,1ved
Solids 512 522" 432 444

'All units are mg/1 unless noted othnerwise.

"Exceeds EPA drinking water standards.
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APPENDIX 8

AQUIFER PLWP TEST 0ATA AND DATA PLOTS
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TA8LE B-1
OVERLYING AND UNDERLYING AQUIFER DATA

Q SAND ISL PROJECT PUMPT TEST
CONVERSE COUNTY, WYOMING

Oepth to Fluid Level - Feet

Date/Time

4-6-81
1000
1200
1400
1600

4-7-81
1000
1200
1400
1600

4-8-81
1000
1200
1400
1600

4-9-81
1000
1200
1600

4-10-81
818
836
914
9551

1033
1103
1134
1206
1300
1354
1450
1540
1625
1845

4-11-81
745

1030
1330
1620

Overlying Aquifer
Well QMS-1

308.6
308.6
308.5
308.5

308.3
308.8
308.8
308.7

308.6
308.5
308.4
308.5

308.6
308.5
308.4

308.7
308.7
308.6
308.65
308.7
308.7
308.65
308.65
308.65
308.65
308.65
308.65
308.65
308.65

308.65
308.65
308.65
308.65

Underlying Aquifer
Well QMO-1

586.2
586.0
586.0
586.0

585.9
585.9
585.9
585.9

586.2
586.0
586.0
536.0

585.9
586.0
585.6

586.0
586.1
586.1
586.1
586.1
586.0
586.0
586.0
586.0
586.0
586.1
586.0
586.0
586.0

586.0
586.0
586.0
585.9

Q Sand Aquifer
Well QI-2

376.0
375.5
375.6

375.5
373.3
375.5
375.4

375.5
375.5
375.5
375.5

375.5
375.4
375.4

375.7
377.22
379.6
380.5
380.0
381.5
382.1
382.6
382.9
383.3
383.5
384.0

386.1
386. 2
386.7
386.9

'Pump started on 4-10-81 at 9:38 am
2 Level data during test interpolated
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TABLE B-1 Cont'd.

- epth -to Fluid Lovol -Feet

Date/T I me

4-12-81
830

1050
1300
1400
1525
1830

4-13-81
810
9159403
958

1015
1040
1120
1200
1255
1320
1420
1620

4-14-81
1000
1200
1400
1600

4-15-81
1000
1200
1400
1600

4-16-81
1000
1200
1400
1600

Overlying Aquifer,We1,l QMS-I

308.7
308.7
308.7
308.65
308.7
308.65

308.65
308.6
308.6
308.6
308.6
308.6
308.6
308.6
308.6
308.6
308.6
308.6

308.6
308.6
308.8
308.6

308.6
308.6
308.5
308.6

308.6
308.5
308.5
308.5

Underlying Aquifer
Well QMO-1

586.0
586.0
586.0
585.9
586.0
586.0

586.2
586.2
586.2
586.2
586.2
586.2
586.2
586.3
586.25
586.2
586.2
586.4

586.6
586.6
586.5
586.5

586.2
586.2
586.2
586.2

586.1
586.1
586.1
586.1

Q Sand Aquifer
Well QI-2

388.1
388.2
388.4
388.4
388.5
388.6

389.3
389.3
387.43
386.1
385.3
384.6
383.6
383.1
382.4
382.2
382.0
381.4

379.4
379.2
379.2
379.0

378.2
378.1
378.1
378.1

377.6
377.6
377.5
377.5

3Pump shutdown on 4-13-91 at 9:23 am
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TABLE 8-2

Q SAND AQUIFER ORAWOOWN OATA
Q SAND ISL PROJECT PUMP TEST

CONVERSE COUNTY, WYOMING

Time From
Start. of Pump
M1 nutas

2
4
6
8

10
15
20
25
30
40
so
60
90

120
150
200
250
300
360
Q0
550

1330
1490
1670
1840
2810
2960
3090
3240
3430
4180
4300
4305

Pumped Well
QP- 3

13.9

14.6
15.1
15.6
15.8
16.3
16.6
16.9
17.6
17.8
18.5
19.0
13.5
20.0

20.7
21.0
21.3
22.0
24.1
24.4
24.8
25. 1
26.3
26.5
26.6
26.6
26.8
27. 5
27. 6

Drawdown, In Monitor Wells, In Feet
Monitor Well Monitor Well Monlto;" Well

Q0.2 Q1-7 qI-li

0.2
0.5
0.7
1.0
1.5
2.0
2.4
2.8
3.3
3.7
4.1
4.9
5.4
5.9
6.4
6.9
'.2
7.6
7.7
8. 3
10.4
10. 5
11.0
11.2
12.4
12.5
12.7
12.8
12.9
13.6
13.6
.Pump

0.2
0.7
1.2
1.7
2.1
2.8
3.3
3.7
4.0
4.5
4.8
5.2
5.8
6.4
6.8
7.3
7.8
8.2
8.4
8.5
9.3

11.4
11.7
12.0
12.3
13.6
13.7
13.8
13.9
14.0
14.8
14.9

0.2
0.6
1.0
1.5
1.9
2.3
2.8
3.1
3.3
3.7
4.0
4.4
5.0
5.5
6.0
6.5
7.1
7.4
7.7
7.9
8.6

10.5
10. 9
11.1
11.4
12.7
12.9
13.0
13.1
13.3
14.0
14. 0

Shut off-



lADLE U-3

Q SAND AQUIFER RECOVERY DAIA
Q SAND ISL PROJEC! PUMP TES[

CONVERSE COUNIY. WYOMING

Residual Drawdown in Monitor Wells - Feet
Time From
Start of Pump
Minutes

4309
4311
4313
4315
4320
4325
4330
4335
4345
4355
4365
4395
4425
4455
4520
4540
4600
4120
5180
5900
6020
6140
7220
1340
1460
1500
8660
8/80
6900
9020

Time Since
Pumping Stopped
Minutes

2

4
6
8

10
15
20
25
30
40
50
60
90

120
150
215
235
295
415

1475
1595
1715
1835
2915
3035
3155
3275
4355
447'-

1595
4/15

Pumped Well
P-3

14.8
14.0
13.5
13. 1
12.3
11.8
11.4
11.0
10.4
10.0
9./
8.9
8.4
7.8
7.4
6./
6.4
5.9
4.0
3.,
3.5
3.5
2.1
2.6
2.s
2.5
2.0
2.0
1.9
1.9

Monitor WellQI-2
0=1I3. 8

13.2
12.9
12.7
12.4
11.9
11.4
11.2
10.7
10.1
9.7
9.3
8.6
7.9
7.3
6.9
6.5
6.5
5.7
3.7
3.5
3.5
3.3
2.5
2.4
2.4
2.4
1.9
1.9
1.8
1.8

Monitor Well
Ql-7

14.7

14.3
13.8
13.4
13.0
12.2
11.7
11.2
10.9
10.3
9.9
9.5
8.9
8.3
8.0
7.3
6.8
6.4
6.0
3.9
3.7
3.5
3.5
2.7
2.6
2.6
2.5
2.0
2.0
1.9
1.9

Monitor Well

13.8

13.3
13.0
13.0
12.3
11.8
11.3
11.3
10.9
10.7 A1
10.1
9.8
8.0
7.7
7.2
6.8
6.8
6.1
5.3
3.3
3.0
2.9
2.9
2.1
2.0
1.8
1.8
1.4
1.3
1.3
1.2
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TABLE B-4

BAROMETRIC PRESSURE DATA
Q SAND PUMP TEST

CONVERSE COUNTY, WYOMING

The following datA was taken from a barometric pressure monitoring station
located about 8 miles east of the test site. A calibration indicated the
recorder was reading 0.68 inches too high, however, if corrected, all data
would be adjusted accordingly.

Pressure Pressure
Date Time in. Hq. Date Time in. Hq.

4/6 a am 25.5 4/11 8 am 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
12 N 25.3 12 N 25.5
4 pm 25.3 4 pm 25.5

4/8 8 am 25.5 4/13 8 am 25.9
12 N 25.5 12 N 25.9
4 pm 25.5 4 pm 26.0

4/9 8 am 25.4 4/14 8 am 25.2
12 N 25.3 12 N 26.1

4 pm 25.3 4 pm 26.1

4/10 8 am 25.6
12 N 25.5

4 pm 25.4


