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Safety Inspection. IE

Glen D. Brown, Chief
Fuel Facilities and Material Safety Branch
Office of Inspection and Enforcement, Region IVp,

C '' FROM: John J. Linehan, Section Leader
Operating Facilities Section I
Uranium Recovery Licensing Branch

~ , , SUBJECT: DRAFT LICENSE CONDITIONS FOR' ARIZONA PUBLIC: SERVICE
'

CO. R&D IN-SITU FACILITY.

Enclosed are drafts of environmental license conditions for an R&D in- situ

facility proposed by Arizona Public Service Co. Comments received by I

August 19, 1981 will be considered for incorporation in the final

license conditions.
,

(' ,f Original Signed by:
'

J. J. Linehan
John J. Linehan, Section Leader
Operating Facilities Section I
Uranium Recovery Licensing Branch
Division of Waste Management

Enclosures: GJAs Stated g.\ -
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Open pit, undergrcund, and solutien extraction (in situ leaching) l

methods were considered, as well as a comparisen of impacts associ-
ated with each. Solution extraction is the selected method for
mining the designated ore deposits. The surface impacts associated
with in situ leaching will be much less severe than the impacts that,
would result with open pit or underground uranium mining accompanied i

by conventional milling. With proper well field management and
monitoring, the impacts to groundwater and surface water should also
be considerably less.

(2) Alternative leach solutions.

An alkaline rather than an acid leach solution will be utilized. A ,

d sodium bicarbonate solution containing an exidant will be used to' '

O solubilize the uranium underground. The staff concludes there are
no everriding environmental advantages with alternative'1each
solutions.

(3) Alternative of no licensing action.
i

The denial cf a scurce materiai license is an alternative avaiTable
to the NRC. If denied, the desig.:ated ore ceposits could net be
mined using the solution extracticn methoc. The staff concludes
that this project can be conducted in a manner which protects public

'

reait- and safety a.nd the envircnment.

5. The Environmental Appraisal will be made availe.bie tc tne public, to the
Ervironnenta', Protecticn Agency, and to cther specified agercies in July
1981. .

J 6. Frem the analysis Enc evaluation mace in this staterent, it is ;rcpesed i

et t v.s sc.;rce material license contain ne fcile 'mc cc-d{ticts:

(1) Authorized Use: For uranium recovery f rom pregnant lixiviant in
accordance with statements, representations E& conditions contained _ _ .

in (1) the licensee's applicatien catec June W 1980; (2) portions
_.

- of the licensee's June 5, 1980 Environmedtal Eeport as foliews:,

Figures 3.2. 3.1, 3.7, 3.S, 2.9; Sections 3 anc 4, Page 4-1; ===
.:.. . ... :.. - . -- - ;; ger y Scu7g,

_ _ _ , , , , __

Sater%i and ~yprcduct l'.sterial .icense. !;c tw't hs ta ndi n; t% above,
tne f cilewing conditicns shall cverride 2.n> cor.fiictin; sutemen s
contained in the licensee's application and supplements.

p g ;) .ss.(2) The uranium in-situ; solution mining operations and. uranium,gec_u . _ , w g
.x-e , . ., , _ . z < . , _ . ._, . .

,

~

overyu , ;Q~-e .

from the pregnant basic lixiviant shall be perfomed on a mav.imum~
wel' 'iele area of 1.4 acres within the fcrty-rine (49.C) scre site

prcject area shewn in Figure 3.E of the June 5, 1950 Envircnmental
Pepert submitted by APS to the IRC.

(3) Variatier fron .the sodium bicarbonate Teach prccedure presented in -

.,-s . . .- u,.u._. . Sect'en p 4 - . . . . --of the
' '

vi
j2c :- yzec3|s
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Environmental Repcrt, shall require pri - !G: a;;roval inrcup"
amendment cf this license. The li:ensee shall c'iscuss why he
proposes the variation and ' os it w'.ii affect groundwater quality,
the pond water characteristics, restoratien methods and criteria,
and monitoring requirements.

(4) The six (6) perimeter ore-zone monitor wells and the four (4) |
-

,

we11 field monitor wells in the locations shown in Figure 3.9 of the . 1

June 5,1980 Environmental Report shall be constructed and ured to j
monitor and establish the premining groundwater levels and baseline j
water quality in the test area. Well completion data for these |

,
ten (10) wells, in the form of Table 2.10 of the June 5,1950 Environ- l
mental Report, shall be submitted tc the NRC. All of the monitor |

3 wells, and at least 1 injection / production well frcm each wellfield, !

(U shall be sampled (with water levels measured pricr.to sampling) at ;

least four (4) times, at a minimum of weekly intervals, prict te |
injection of leach soluticn and analyzed for all the parameters

~. listec in Table 2.2.1.02 cf the EIA. Ali cther injection.'producticn
wells in each wellfield shall be s e -led +cn - '=" t three separate '

C Casions priCr to injectiCn . W5'<iv intervals]Cf liXivian ,
and analy/:ed f or a'11 excursier para eters iw.ec n Ccntitien (E).

|..,t . - ~ . . .

-- 1 - _ s . . . =p,- V, , , .

m. s ~.v . m

. = . . u ,.m t .. 1
..

te--inat'en cf c'ninc ac ' .}1censeef|[ca prict 1: ies,(5) At ieast

:n e ,tner -e i if ,e 3 ' n - - - - ina ,
. ,

shall ''ile with the !GC a specific pla.n f cr grcundwater quality l
restcration at the test site inc'ucln; a c'escription of reste-ation ;

fl'g |
<"$dule cf activi;'n,. and plans f cr restcration and i

stecs, crci r ce
I 5;;e c t : plans fcr restoraticn and8 # D ;.cs t- re nortti en monitor;nc.

; cst-restoratien monitcring shall rec..: ire LRC appreval. Res:cratic-
/) c' the ; rode: ':n aquif er c cundwater ' each i el' fieic and any

g t.cl ther ;rcun:. ate-s that na3 De af fe:.ec cy ninin; c;ersticns shall
be initiated within sixty (60) cays af ter solution mining operations

. have been terminated. The licensee shall preyide written notification...
10 NRC, Division of Waste Management, that restoration activities

_
- are beino iailiated. _

Gn nr 86 AffWD
Frc;; sed -esteretien criter'.a sha.11 be sUb-itted t; the hR fcr

~

rc.'ec anc -: J i n t he f err c ' a l i:e .s e ar c r c e st e ausmaan.
prier c injectier :f lixi iant.- m .,

(6)_ Dur.ing mesme solut._ ion.m.i.rni n..g operat.io. .ns , the c..onit_o.,r well s .i.d..enti.fied. .. . . . . _

M;
.

in condition;(4),above._ hall;be .. _ led f or_rchlor.id_e and TDS .every; N~ .
. .cw . -. . . , .. .

,,sampt. .

s;-

two (2) Zeeks 'and analyzed for'' chloride, alkalinity; c-
.

oicartenate, seleniu , scdium, ararier., nifate a .c TOS c ce e.ery
month. Water level elevatiens in these weils shal' aisc be measured
once every te weeks prior to'sErplir;. Dr.:e per .arter, a set' cf
samples frcm ai' cf the scnitor wells s'al' De a.alyzec f:r ?'e ' ?1
sui e cf Wa*er Cuality pararete- VE lues !s listec in ~'aMfC.7.lgb Ct

* "" M ''*** ,Q ,f,df
cally And jn isNWc' the E M. Res uits shall t e typeriad t

Gm in theyterJ '''" Yd g* bl

vii
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h(7) Upper control limit (UCL) criteria tc be plie te -'enit0r wells to
determine when action must be taken tc c .ttc1_xcu siens during
mining shall be based upon the premining bas .ine water quality data ,(
cc11ection outlined in Condition (4) abc7e. ~M "'3 for the excursion g
parameters listed in Condition (6) aboveVshall be d'eod 4 . a e

N' submitted to the NRC for review andC.ds e-P in th
w form of a license amendment prior to injection of lixivian .p; two
I UCL values are exceeded in a well, or if one UCL value is exceeded :a

Q by 20%, the licensee shall take another water sample within 474M I
lQ forty-eight (48) hours and analyze it for at least th -

parameters

h listed in (ondition (6) above. An excursion is confi f two or
-

,( % & ) more UCL values are exceeded or if one UCL value is exceeded by 20%
($4 or more. Corrective action to mitigate the situation shall bey

h initiated by the licensee when an excursien is confirmedA Cerrective*

g yQ cctions snasi ce maintainec until the excursicn is conciu~ced. In
2 addition te corrective actions, monitoring shall be intensified;:

$ { h 1.}
g sampling f requency and analysis 6aa=4.boomameeees, cf excursion

M ' = ' status wells shall be at least cnce every seven (7) days fer the
nine parameters listed in Eendition (6) etcve, as icng as tnesey}{QfR wells are on excursion status. Written notifics.ticn shali be provided
it the NRC, Division cf Waste !'.Enacement, within thi-tv (~0) davs cf

O. C: h cenfirmin; an excursion c'escribing the c5nditicn, the Cctrettive
~

:

$$t ~

action taken, and the results citained. ~f ccrrective action is
ongoing at the time the report is filed, c 'f^:' --'"::---f te

''~'N s.ub+M<. e-r%cOopW.ci-4.6&n t L 44L,c4J4ecM -+-+MA%fs. '

Qritten progress reperts ccncerTing the excursiCr shall be sent tC

S[ h a
the NEC monthly until the meniter wells are no ionger en exce sien

QR{
t status. An excursien is censidered cencluded when all elements of.fQ the excursicn parateter set are beicw their respect:; /e UCL's.t; o

vm

S b I f c c e r e c t i v e a c t i o n s h a v e ,c t b e e n e f f e c t i v e Atm.:.# -;.e,.+

$ $ es tw0 e Wec r eese-ho c%cuest Ws + im se ca m ete m:+4"
j v

s ,$ Q ,$ . q espect ve 1C e n 4,ithin ?: CEys c' eac.'si ' n "' vatic.n.'17-ianm.e . t-nei"
Q t., the injection of lixiviant shall be terr.inated. Resumption of

C Q { T .( \d,, g y injection shall recuire NRC approval in the f rt of a license amendment ..A
*3 a

D k' h h <cd (E) A formal report of events descrit:ng the 'ccrrective actions taken
w anc' cettiied graphs and ta;1es cf ali samcie ana'.,.ses shall be

$ bk&R maintainec curinc excursicns as cesc*ited in Oncitien (7) accre te|

o dccc ert actice! ~a^d t*e ensuir; rescits M e w = O 07}{RQ(.t$;<%i % -ea.u e ~ -ea1i sii . h G w-g~=4nQhk ora-i-c
E%gh{,g ,,y.. ,=-> m ;:: ;; ced - - tme+ .J.w , - - ym .w

_

: L ' % 6=t n m u .:vj%,Q}Q
.

'. ' jf j- V.. '

D [b * g ., St.
,

( n (9) Easeline water level elevations for each monitor'well shall be$ DEI defined and submitted to ine NEC for revisa and spc"cVai priCr to
4 the injection of lixiviant. The pOtenticDetric level cf each menitor

7 (RE "g { k (4 ;;;.f
w q

we71 shall be menitcred c,ce caily for the first two (2) weeks of
k t O cc. tin.:cus operaticn cf that particular well fieic. Afte" 'he'

ir.itial .co weeks, water level r.cnitcring can be cecreasec to ence -

e.Try t :c weeks ate reasured just pric- to water cuality sa' cling.

viii
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Net flow rates for the well fiele s hall be recorce-d ee .ever menite-
well water levels are messu ed,.w.&- W tarerstric pressere
at the site or vicinity and its effect on water levels shculd also i

be recorded. Hydrologic monitcring shall continue as described in i

this condition until restcration of the ore ne begins. Water
level data, in grcphical and tabular form, snall be kept for reporting
to the NRC as prescribed in Gondition (10) below. l,

ws,TEK 40Mf| Ano WTitt J.CffL
'

.

(10) Results of the i,di@ monitoring program shall be submitted in a
separate section of each quarterly repc-t, as described in Condition

22 (&Y) below, until the monitoring is discontinued. Monitoring data I

(including baseline data) along with net ficw from the well fields !.

shall be reported. In the first quarterly report, the licensee

o shall provide a discussion that presents, summarizes and quantita-
b tively evaluates the water level and wats quality data with respect

to the degree of ccnfinement of the cre zone.
_ .

. , _( . .,) t,._ , ,. . -- . . . __ . _ _ _ _ . _ ,
I

.
.. , _ .

,
e -- - _. - }

'

,u .. . ~ . - . ... -

Shoulc the pctentiemetric ledi in any of thedre :cre m mm w-Tft#hn/WA
mcniter wells :' - - '''. tuate sicnificantly;.- .- .--

pag (,th ( pargcula-lyif e, the IRC shall be
n:ti le di _ _ _ , _ _ - . tne licergs ee .rns. .%ue steps 'to cetermine

(pgg p@e
,

.,s _ .m. - - w m . .. ._ .

.s
1. . e. . . .

,othe cause of the potent 1ctetric cnan;es 14 r-: *

E g 'er ect |w hic c 1w__ -

pctentio etric levels in t5e meritcr wells by ee: 1 fie': adjustment.
,

Within thirty (30) days after first notifying the NRC cf a ;

pctentiometric level problem, the licensee shall submit a report to j
the N C, Division cf Waste Manage er.t descriMng the situati:n .from i

y

O the time the NEC was initially notified crtil the ti e cf re crt
O submittal. The corrective actions teken and the resCts cf these

acti:ns s nail Eisc be a ; art c' the report.

d m ,w,;,0 n n,t t. w n, m f S ggcacCC,
(12) The volume of dawWt- ; c Ad ec hasce- s ha l l be - ~' ~ - #

,,

y samples cf bleed solution shall be aniplyzed for calcium, |QMU7tfG "W ' 'i de , al kal i ni ty , sodi um , 4 asses 6hA.a.-ar.ngr-%.,.ti-te , uranium,
_,.

chlcr |
-

__

-. - radium-226, selenium, arsenic, sulf ate arid TDS.-

.
(l') 'he twc evaperation pends shall be monitored fcr leaks en a daily

tas's.
ewef) ; ''. ui d ce t e :te d i n t he s t andp i p es e f the p ; nd '. t!.L c e tec .i c".
systems (see Figure 3.5.2.01 o' the 'EI A) ,shall be analy .ed initiali,

. for chloride and TDS. If these concentrations exceed Wyoming DEQ
.

~J * * , drinking]wat'er~ standards,'thenyaters shall, be analyzed for calciu%{{
~

' ' - '--"-
chieride, alkalinity, sodium, uranium, s -

-

M racium-206, selenium, arser'c, sulfate anc TD5. Ges======J.=61
% ..., m ...x ... ...- . .. - -

C Waterquaiitysam6TYs.,,u.taken at the standpipe - - - -- -- -~

b _

W
shall be sampled for all nu (tt) . parameters at leaf . every

- ee
seven (7) days during the leak period and for at least two weeks
'fellowine repair, if ar'y residual liquid rev. ins in the stand -

pipes. The results cf a'.1 stand;ipe analysis shall be rescried ::
the NRC in the quar:erly rep;rt as per %eamme Conditicn Mi,2Q,
below.! !a-, i6.t
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The NRC shall De netified within forty-eight (LE) hours if the
*

chemica,s cuei;ty of the fluic fcund in the standpipe excescs Wyomina
,

d. .nking water standa-ds fer any of the parameters tes ed. Th'e
~

,

"'*".;censee mus M ke immeciate steps te repair the leak arc not eniy
rely en a leak " pump-back" system to intercept leakace. A report

"

sheli be f;iec with the NEC describin~g the acticns taken b'all bev w MS T
% to repair the pond. The results of those actions sh
submitted to the NRC within thirty (30) cays after initiallv notifyine# .

'""

E. If the leakage pr0Ciem is not c0rrected at the time tiqe
report is filed, monthly recorts shall be submitted until the leak N
s repairec. = -- .

.
-- Mr,

re rat M C
V(14) APS shall submit the additional informationgrefgarcing the design

details of the solar evaporation ponds, diversion ditches and leak
D detection systemb requested in the letter from J. Linehan (NRC) to

n '. k B. Ward (NAC) dated March 27, 1521, for review and - --~ ' - y

i )% Q m-g- - .a prior to construction cf the sclar evaporation' ''
~m .

"k -

.

ponds. C= ' ;- - ' ' '- -- ' - :n ,..;. . 4W+ ' . _ : :. . c n

Shk c ''- 'e

w : +| ". . _ m ." #. .'cy h: t-y" bj-S gE g..= ,. 3% : .1-1,
,x g...,m2= - . w V v . w ..:.

y
*a r - ny

>
(15) Final dispcsition cf rEdicactive sclid precess and evaperatien penckqg k residues (typ oc'uct raterial) shall te at a l' censed NRC tailingsA

\ ( \ ~- d ;. sposal s;.te. -K%R
( d T,e .ce see ' ex gted . rem *,e .c.uijr ment offSec'je-2020po

c c ....e i c u(us ' c
... . . f ..o -c._,. wr. 'l - ;rs ces 1. 15. s'tcf. .-f. . .- 4. .; i. u. . < '_C .rr..-art .cr cids a

'

. .,v &. m :_. ,/ 4

FAC LITY f AY 06NTAI/REDI nCTN. .t.
..e. .,:. u .t. , ; .s... ., . ... .

E MA ER nl."'

/ (p pf[] The uraniur. recovery plant shall be cperatec at E xxin: Everage
n ' ice rate cf one-hundred (200) cpr. Pressures at tne well heac's cf
U injection wells in the E cre :de snail not exceed 100 ;si.

/ 7 F_d' r ' :- rates r eac" '-jec. : a c ; c:.ct'cn .'e' a.c i-fsc.'c-
pressures on injecticn weiis shall re measurec at least once per cay
and recorded graphically on a daily operating _ log. .

-,2.clr ---

- [7 Wi) The licensee shall perfore the[radiclogical env'rcnmentti nonitorin; y
pregra; as out'.ined in Tab}e g of the EIA. ?recpe#Et'c ai cata

,

f rc- this pre; ram s tall be prc'. .dec :: .he NEC i he f'rst cuar e-;y
re;; ri ci s c us s e d i n Ec ndition (&''. c citic^ 't e ' ca .

62..

J'[ (.{2C;, Ex;lcraticn bereholes, post-test borencies, anc all wells within the
well field area not used in proc'uction or monitoring and net properly

- C " 7'S cased or.| sealed within a specific unit shall be plugged prior tos Ng.
'njecting lixiviant to comply with Wyoming Department of Envirenmentat~

Cvalit , (CEQ) requirements. Ali we',is shall te plutgec prier to

ceccomissicning the site for unrestricted use.

2 0 (d ) The.iicensee shall cencutt rechanical well 'rtegrity tests en eacn
weil that will be used for injecticn tefere ieach solut on irjectien.#

cc- ences. Ecitt,m hele pressures ca- ot excesc 2 0 psi 16cause ine

x
. m c. i . .' E n d1/ a

-

.:
1
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PVC casing usec for injection and recovery wells is ratec at 200 psi.
During the well integrity test, a packer will be placed within tne
casing and immediately above the well screen. The second packer J
will be placed immediately below the well heat. Groundwater derived
from another well will be discharged under p essure into the well
casing between the two packers so that a pressure of 100 psi is !

'

". achieved in the well. After this pressure is achievec, the well
, .

will be shut in and the psi reading on the pressure gauge wil.1 be
recorded every 30 seconds for a ten to thirty minute time period. |

2 If the pressure drops 2 to 3 psi over this time per.iod, the well
casing shall be considered suspect and checked fcr cracks or holes
via a down-hole TV camera or'other method. If possible, the well.

will be repaired and the packer test will be repeated. If any well*

,

.c casing cannot be repaired or corrected, the well shall be plugged, '

abandoned and reclaimed. The results of the well integrity testsa

shall be submitted to the NRC fer review and approval p'rict to well
i field operation and injection of lixiviant. i

HSLL. 3b,'

il 4) Durins wel field operations injection pressures @ be monitored
daily and , net exceed 100 psi at the injection well heads. This
vill assure that be'th pipe design pressure and fracture pressure in
the cre cone and adjacent confining layers are not exceeded.

.

| M (2d A cuarterly report shall be st Mtted to the NRC Waste Management *

Divisicn that suz.arizes t :e 5 .:. .us cf the % in s't'. tes. program,

witr supporting analytical data and evaluatiens ragarding icpertan.
envitchmental aspects of the operations such as procperatienal data,
water civality and water level baseline data, mcnitor well analyses,
lixiviant migration contrel, waste generation vclumes, vclu es and

p represe..tative chemical analyses of ir.jected l'xiviant and pregnant
V solution prcduced. The ciuarterly repc-t shall ' .cluce all data on

env'rc ncental rcr.itt ring as el' as ;rc und water data. M1 wa .er
C'a55ty and ba*.sr leiti data shill le presentec in tabular and
graphical form, with a written summary explaining what the data .

. show. Guarterly reports shall continue to be_1gbmitted at least. l__._
~until completion of all restoration cperation c

_

(hfglefent:ny.and'.;; ar. confli; ' .g stateme * s in F5's pp1' a*;en r|
all fi c;u' c' nar,ds fr 5e sev 3rc ..c .cc .si

. L7feci'r ty 6.a,i' oe ic/-te ..ypaler.-lieb eia,.oraMcr ,cnds.
.

|
,,

J,3 p APS shall reclaim and decc= mission the well field and prccess,

. facility sites as discussed in Secti,on 3.7.2 of the EIA. ..

,, g y: g....c @- g. . ., 3.,..- ~ oc w ~ w ;s : g.. e> :p : ;ar.w, . , a p p. . m.yy _egy 3 9_
m. g nx h.

-

-

gf M) Ap5 shall maintain a surety to ccver all groundwate.. restcration,~ '4
?, p.. m g c.g a 3x sp ;, w ;,

reciaratien and decccrissioning instuding6Mf effsite cis-,

'

posal of radicactive sclid process er ecaperath.n pend residues.
AFS shall prcvide a copy Of the su ety alcag w'th a cost b cakdown
10 *.Se N ,C anc receive NRC apptcyal cf 15e suraty p-ior tc injection
of lixviant. -

.
-

xi
7/29/El 3Vand1/a
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)[ @) This license sha'l net be terminated until the NRC has ceter.-inec j$
that all site reclar,ation, decomissioning, and well field restoration M |
has met all applicable standards and regulations. '

4

7. The position the NRC is as follows: ,

'

1.

i Solution extract 1 , of uranium is a dev ping technology. Uncertainties i

regarding environme 'al impacts, par'' ularly with respect te grounawater
contamination and th ffectivenes of groundwater restoration tecnniques,

j have been recognized. 'esting - data collection in a research and
,

development project is p pos by the applicant to eliminate the |

uncertainties. The scope the proposed project is sufficiently limited
in size to enable contin' d velopment of solution mining technology

|

Ci without significant e ironmen -1 risk.'

U
The position of t'. Nuclear Reguic ry Commission is that, after weighing
the environmer.' ., economic, techni , and other benefits of the APS
Feterson Pro' ct Site against envirenn tal censideratiens, and censicer-

ing availa e alternatives, the action c 'lec for under the National.

Er|v'rcr. .. tai Policy Act of 1969 (NE:A) an 10 CFR Part El is the issuance
cf a e ce U,ateriai and Eyprcduct Material .'"ense to the ap;iitant-;

su' ct to ccnditions 6 (1) through 6 (M) abos - t j
'
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