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SAFETY AT SILVER BELL 

"Safety is Everybody's Business. here". The Superintendent, the 

Department Heads, the Line Supervisors, the Workmen as well as the Safety 

Engineer. However, it is the responsibility of the line supervisor t o carry 

out the safety program. It has long been recognized that he is the key man 

so far as the safety of the man on the job is concerned. It is his responsi­

bility to sell safety to his men. Therefore, he must be alert at all times 

to be sure that sound practices are being observed. 

Once each month, each foreman holds a safety meeting with his men. 

Injuries during the previous month are discussed. Unsafe acts or practices 

are discussed and suggestions from the men received. The safety engineer 

acts as secretary and also presents the program o This may be a safety movie, 

a quiz, or a buzz session. All have been quite effective in stimulating 

interest in the safety program. Minutes of the meetings are distributed to 

Management, Department Heads, and Foremen. 

Once each month a supervisor's safety meeting is held. Prior to the 

meeting an inspection committee is appointed by the Superintendent. One man 

from each department teams up with the safety engineer to make plant in­

spections. Xhe men do not inspect their own departments. For example the 

man selected from the milling department will inspect the mine or mechanical 

departments. These men make their reports on unsafe practi.ces and conditions 

at the general meeting. Suggestions are discussed and once approved they 

become work orders for the department involved. The inspectors also check 

on old suggestions and make a progress report. 
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The previous months injuries are reviewed and disabling accidents at 

other ASARCO plants are discussed and preventive measures applied to out Unit 

where necessary. Equipment damage reports and near miss incidents are also 

c~refully considered in this meeting. Saf~ty films as well as general interest 

movies are shown frequ~ntly. 

Being a unit of a large organization, we receive bulletins and other 

literature from the Department of Safety and Technical Employment, relati.ve 

to new equipment or safer job methods. Our plant is inspected annually by 

an engineer from the Department of Safety. The Industrial Hygiene Department 

and the Medical Departmen~ is also available to us for assistance as well as 

m~king periodic inspections. 

PeriQdicals distributed to department heads and foremen are: The 

~ndustrial Supervisor and Family Safety. The foremen are encouraged to share 

with their m~n the many timely articles in Family Safety. 

Supervisory training in recent years has included the National Safety 

Council "Safety Management Training Series" and we are now in a monthly session 

of Supervisory Training being conducted by Mr. William H. Poe, of the College 

Supervisory Development Program, Texas A. & M. University. 

The Safety Engineer, who is a qualified Bureau of Mines first aid 

instructor, holds classes in first aid for the employees on a bi-ennjal basis 

or yearly if the need is . indicated. Aproximately 25% of all the Unit employees 

have at least one Bureau of Mines First Aid Certificate. Attendance at classes 

is vo~untary. Injury cases requiring medical treatment are normally directed 

to the Tucson Clinic or St. Mary's Hospital where they are treated by the 

Tucson Clinic Doctors. An ambulance is maintained on a standby basis, with 

at lease one driver on each operating shift, and a number of others on call. 

Ll·:~ ... .. .....} \.J 
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When a new man is hired, h~ is indoctrinated by the safety engineer 

and given a book on general plant safety rules. This booklet also contains 

the department safety rules of all departments. The safety engineer sees 

that he secures necessary protective equipment. The weari.ng of hard hats, 

safety shoes and safety spectacles is mandatory for all production and mainten-

ance employees. Staff or Office personnel in these areas must we,ar the same. 

protection. Respirators, both dust and fume, are furnished where need~d. 

Department Heads meet with the line supervisors daily. In addition to mining, 

metallurgical and other problems, ground work is laid for general safety pro-

cedures. This includes housekeeping and fire prevention. 

It might be interesting to see whether or not a program as outlin~d 

has been effective. In 1955 our first full year of operations we had 17 dis-

abling and 28 non-disabling injures for a frequency rate of 40.26 and a 

severity rate of 611. In 1966 we had 4 disabling injuries and 41 non -disabling 

injuries for a frequency rate of 5.34 and severity rate of 291. We were awarded 

the State Mine Inspectors Safety Award for the best overall safety record for 

1960, when our Frequency was 3.58 and Severity of 300. On April 21, 1964 we 

were awarded a Certificate of Honor by the Joseph A. Holmes Safety As sociation 

for completing 5,581,517 man hours without a fatality or permanent total di.s-

ability from January 1, 1954 thru December 31, 1963. 

Although our Frequency rate has been below the na tional average for 

open pit mines for several years the 1966 Frequency of 5.34 leaves room for 

improvement, as a safety goal must ever be the elimination of a1.1 injuries 

and a Frequency of zero. 

'\' ~ l. __ , 
.• "r Ci. 
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A~ of JalITl'l.JlB;ry 313 1967 day swolrked by the various groups since last 

disabling injury are: 

Cru$hi.ng 
CO)'[\,Jt\:'.rerm tra ting 
Cv;TI\cent:ralte Handling 
Tes t Liffi1b>(\)TC' ~_ tory 
Assay Laboratory 
Precipitation Plant 

III 
1691 
1907 
1289 
4965 
1098 

GUlf ~af~ty plrog:1ralID i81 based on t he personal approach by the supervisor. 

He is trying to sell the idea that safety is not entirely a matter of Company 

zuffering 9 and preventing loss of time o As he leaves his men after a personal 

contact ~n Borne aspect of safetys he hopes he has instilled the thought "that 
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!'O ob'tain low' truok ma.+ntannl'lCe, good tire cost (-lnd a~o1.d continuous 
r.~prirut": ing n.nc1 gradi1'lg~ "Ghe EJ .. "tiro road tres pe:lrad o 

in ::~~ul .. 'ther reduce haula r ·s co~rtS 9 s1Jr na\1}' truc1:t~ l·-1a1?~' put into servic$ 
,f{Y1~. 'tL_6 E1 Tiro ora hnul o Th:i.s uni'~ is the KEiln1OJ.-ti:. S02 ... ·B J~rucke·,.t}. .. 8.ctor 
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ABSTRACT 

l~is paper concerns a subject on ~~nst~~ction of 4 road for the 

Amoz'ieml Smelt1.ug and Ra£in1,ng Compan;,y' connectw.g the E,1 T:lro ' Pit w:i.t~h their 

milJ.t) 

Ivbst a1;ate lawn restrict high\\~ truck arlo loads on pavoo roads to 

lS ,COOII tor single axle and. .32,00011 f'Ol" tandam sx1~t:lcv 

Sinee completing' the l"Oad under discussion, '(itS have hauloo. app:r.-oxi­

mtG4t' ;00,000 tona of ore over ~tt mat or a.splmJ"t r~ix in n:tne mnthst'l The 

bt1jl~: of this ,,~~ hauled li'ith the nw Kenowrth trail$r truckslIl The single 

h.a1.U,oo. wlth J1\tc~id FFD 'tl'Ucks with tMdem axle loads of' 120,oootl to 130l'000#0 

This i.e unusually heavy loading tOl" asphaltic pavement, but l'rl:l;h the 

eucC~tpti.onally good sub-lm,Bo it is thought that. results will be SlttiGtactory Sl 

The asphalt sur.r~:.ca is 3415 m.tles longQ Aligmnent was laid out on 

tOf;o;grs.pn1.cal maps tlowt" , "'" :Fairchi1d~ 

Elcwat.iOll at t~\ ~:'~h l~~ Pit erA :ts 2D650~; dJ.'\')pa to a low of 2,615t 

and the devation at, thG !r~J~ is 2,780!, or 130ti h:lghar than at the beglnnlngQ 

1'h~ .t":.tn:tshad roa.dtmy was to be hOff lr.1.ds(; lid.s 't-ms to con;sl.tJt. of a 

3~ ~iide panetrt'\ted shoulder on -the soul;,hsi3ida» 30~ of aspb,alt rd.x 2!n daep" 



'. 

In June 1955 the road was again brought to 6f1 of fiThu g:rada 'by 

ac:t:a.pers~ Car.-e 'ttt;9.S taken olio avoid rvCal:i.cheff (¥b9.terial from which adobe 



:n.@VE~lb dry out. ~ al~l~ ~.ning plft.<'$t5."clo 

Ii. 211 000 ton/hour cru9hel~ . was sat u:p about. one=foul'th mil$. fl'l>{jJl( the 

1" 
113 
£1:10 
1/200 

100 
65,)1 
38417 

9,,0 

Al'a-l1liOfiJJ. .specifications 
,~~ Pass 

~""'I.rt.~~""':llII(g';lifft3\&;~.""""h1IW •. \'~ 

100 
5(1-·65 

(Not Raqtx:h;"od) 
3=12 

Density l;3S lb~/ cubic foot compaoted "'" 110 lb:,?;/ cubic root l006Co 

th~ll a 30~",ddt#.h 2~v. de : ~ Has windrolled to be mixoo l:1hlth SnC3phalt, 0 A Barh~l" 

G:rel~nl):s Modtii i31{f~ ~ travfi.,:,i.::Lug m.1..7.'tGl'" was used 011 a ? 05 ft3 ,ruAdrot.r to W,j'( 405% 

by 1pro:tgh'~ ~ SG....J~ 011<') The 1Jd.x was laid with a Cat #12 Ibtor Patrol and cO;'lJ:>:a 

paci1ied with a Jmeumatie roller to a 2i" ltd rrl DDUD thickness of asphalt mat» 

the 3/8n chips were than applied over 035 gallon/yd2 ot asphalt emulsion seal 

coa:t.o The shoulders were prepared and penetrated with 005 gal/yd2 or SC" .. 2 

011 with two passes on successive days--oe3 gallon on first pass and 0.2 gal­

lon on the second~ The mad was opened to all tratf'ic except, during actual 

laying of the asphalt mato 



A 900w l&ngth (If &.1phal·t. wAt$, start"ing a.t th~ xrJ..ll; ga.ve Ct)llS1ds:t~bla 

t~rt}ub1{$o Af·t.sr aoolJt8 thra0 weeks of hM"lry USBg09 it h~oo,ma sort l&l:hl opon,gy 

a~tl.led .and chipped \>rii~h rt() f'Uli·t.hGl~ difficultios ill thi.s lJl.raa t~ d.a:t~all} 

A.ftc:t) two oont.bs oi: ttS6, a. tota~ of. about· 200 ya.,2 of 8.flpM.lt, mat. :in 

l~~ Suh-gx~ade i't'loclud.:tng . : and :f'lll, pit wf1t'tte, salect lnatar:~a.l and all 
~rork p:d.oI~ t.o JurJ.elS/:; 5 Sf including reshapa J:'Oamli~Y prel:tm:i.r..e.a.ry to 

l·lPt:' .. v:tng~, ~31,t,»J60 p;;rmile 

flravG.1. III place, 8...'3P!iEl't. and mix:tng" 1~vi11g n~'3.t ~ 
chi.p;~ and shoul.datt p~nei.prat.1.on 

sfeD.lin~; and 
~tL~ $1$42 p-ar m::tl~ 



continuad usage might make the asphalt :ma:t. l:lt\V""J Q Tl1.6l'afore, on 

Febl."Ual'y 1» 1956 ~ th0 1~raffic pattern wa5 changed from a rlght.....,hand to 

a lof.t,,~ .. htllld syo't.e1l1O'} :Ct wa.~ felt th5..s liould eLt.'Y11nate a1\r possl.hility or a 

wa~~t 8..l'Jphalt nat and assure un1.torm trroor. and co~~.ction on -the ruJ~ width 

Amel1!iefU'l Smalting &'1d R(Jf~tn:tng Compw\y ~, tlatel~1a13 m1rl mD~ehin6ry \-ms being 

ha.uled in .about· 2~ ytmrl1 sgoo .All nd.ll COllCltmtrat.e P.2~S been hauled over t,hio 
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hy Ho:t·ri.:'a~.l. if-InJ..8S iJ :':; ,JJJ.ng :E~lgin~;~;::;j: 
l~ji-le;.":Lc&;r~ amol:t.:ing; ,",nd }3/~)f=lxd.ng G(,Glp;::,ny.~ 
;'3t~:l"\j I~~~l{·~ G:~~";~}~~ :~Y~': ~~}1::;~.) ii(;J:o~~i~Bl. (:(t~]-~:,!r~\3 ].9~~I.~~~q 
'E~:~1f:L~%xl :-Co Gi'{~1:ro:(" Hith &:tr1't5":~~,,g; (:Oi(;J}.i":~:t(in8 
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April 1956 

f'ormed in 1903» and. :In 1907 -the El Tiro COpp0:\:lI Compmny came :tnto being as 



All of these:; mill ~ l~a~ .... u'oad ~ smel't;c1!"!1 and hamlets cnl.1ec1 Sil'verbell and 8.11900, 
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.!\f·liar 3 morrths of open circrd:i:, operation -the changa to the closed 

(.eireui t was made because of the nscess~."liY of ,9. riner :reed to the 00.11 mills ~ 

Ths plant was designed with liberal screening area and belt capacity with 

closed cirell~.ting in mindt? 

F'ine oro stora.ge consists of four cylind:l?ical steel bins IJO f"t", dia ~ 
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Selector s'ttdtches 8,xoe proVided so that ona or mora of 'ljhe four screens or one 

or tvlO parallel crushers or belts can be operated 'td.th the others id19@ 

Convayor interlocking is a.ceorrplished by use of plur;r,ing switches 

on pulleys other than the drivG pulley4' 

An intsr-eommUl'licaiiion system saves the operatol'ls many steps , with 

stations at 'the i'olloTling strategic pain'lis I to!) of coa!~se OI'e bir!~ dischargt;} 

or coarse ora bin, con~'t9yor drivs housa, prima:ry crushsl" corrbrol panelS' 

secondary and tertiary crush$l" control panel, pan fesd®l--, gallery oi' conyeyor 

6, and top of tine ore b~.ns" 

b~ - In general th~:l SY9'~Sltl is a:rrangad to draw dt1.st-J..adG)jJ. 

air dO't~n through the genarnt1.11g pOint, rathe..~ than counter to the flo'ltJ' of oy."e,~ 

Dust is picked up vlhe:mver possible from relat:tvely lal"ge enclosures, 1jhe 

fines sl'rt;eriYlg at one Glld under a curtain and 'then e1l:P@.nding to fill the 

spa(~a \·lhile d~oppil'lg out coarser rrs:tarialo .A basic velocity or :3500 fpm is uf~ed~ 

andtlxi.s 16 :tnoreaaed to 4000 fpm u:li the eol1s(ri:;or , then reduced to 2500 .... 3000 

A:h the primro~y cruehar the roo.in ~xha.ust points nre e:c the 'back ot' 

conveyor t~anste~G 3 to 4 and 4 to $~ 

35000 ctm from the ~irrtary a.rusher Cil'-cui t f most OJ: {ihis coming from the feed 
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· -
The ball mill feeder is a. 72-ino radiua, double rubber lined 

scoop with ball charging druulG 7:rimary mills were :tnitially charged \dth 

balls of several sizes from:3 ino down, but at pr0sent the daily ration 

consists predominately of 3 ina with a few 2 ina and 2i inc 0Xelusively in 

one miJ..1~ 

At the pr·ascmt three types or shell l..ine:rs are used in the pr::1..mary 

m:iJJ.fJ: wave and one ha.l.f" 9 double wave, and Allis Loraino 11le outer feed 

end :J.inel~s ara Ni-Hard. alloy .and the throa;~ liners and grates are of chlttome= 

through herl--ingbone gears at a. apeoo or 18Q)05 r-pm~ Gquivalel'lt to 74 percent· 

of critical speed with n~1 liningse 

The dischargo of each ball mill flow to ~"1. Akins CL.~ss:tfia~ s<at~ 

at, 4in-12 slope, spiral speed 4 l:spn~ The caas:Lt::tors are in C(lnVerAtion®l 

elosed-ci:rctdt with their ball mills carryLlg a 200 to 250% Cil7 Cula.t1n.g loodlD 

:1.fiers £lOllS in rubber-lined. pipe and le.undel~ to a. central box~ than to 

a lQ-computrllent pulp distributor, stationa17 type" Only eigh'~ eornpart= 

mente are in th'l0, tt"'U"O bejjlg :reserved for possible ~:'cGnaion of thG £lot&..tion 

section0 

A ball ntl.ll mus'tortsll be positioned ('M~CulAlat~ fen' :i..nSpeCtiOl'1J) 

bolt t,1,ghtening, re1iningD and other repairs.. Be~&uae the lo~.d is unbru.t9l1coo 

by vlrtu~ or the ca.scading ball charge, !lu:ld pt:ups and scoop fearler~ such 

~spot tingW or ninchingn presents a problemo In larg~ concel1trator~ with ~. 

dozen or more g~..nding mills it is a.ccepted practice -to reiIl.Ove a 1tlhole mi,ll 

LVlelud..1.ng its ball charge to the repair bay- and ~place it wj:r.h a nfJW'ly 1'0= 

tons" In ·such c:ioncentratora ths crane M.e ample capacity £01"" ft1inchingit I but 

at. Silver Bell» 1.>.rhere there was no need for a hea.vy <lI'W:1S except fol,'.l inchi1~gS) 

= 10 -= 



mill motor power teed fl'om tha normal 416C-v bus to the inching bns by a 

c10ubl()-throW' disconnect at..ritchc. The thrs(7) lnchiL1g buses altortlsiialy carry 

a 0. .... (: eurrel1.t f:rom the motOl" genera'hor set th:r"ough contactora corrhrolled by a 

group sElq'lJence to causs l~ot6.t:ton 0:1: pola:t-i'hy i11 slow mO'Gion~ Wh1_1e "cho 

f;rta;tor pol:;n.--:i.ty '_s :t'otating the l-"otor poL."U'i ty remains constaxrt as in normal 

ro'tnt1.on 0:1
3 'the larga moto:r~ eU11 00 reversed, and inehing speed can 00 inoreased 

sections of 10;, 105!J and 40 ton~ capacitY!i the laat. for :reg~1.nding balls 0 

of 96 FagcTgl:'Orl 66-in~ lewl ...... typs oolls, div:tded among eight 12 ... cell machinGs 

5 ... ~tOkl oV"erh<.:)ad C".r.anes serve ·this f·loor (J 

~ 11 0» 
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The £len~ sheet of the flotation section is shown in Plates 2 and 30 

Pulp ~rom the distributor flows through an a-in" pipe to each of the a 
. rougher machines I the quantity being regulated. by a l-reir~ A 12=-ino drop 

between the 4th Uld 5th cell. in each 12-ce1l string facilitates intermediate 

sampling and reagent addition, while also permitting a steeper slope of 

The tailing or the last cell or all machinss drops into a common 

tailing laundero The rougher tailing is automatically samplede 

The roughel~ conoentrate flows to the pump floor (see sact1o:n Fig<9 4.) 

a...Vld is pumped to a 26 rtf) bydroseparatol" for preliminary ela.ssific~t,iono The 

underflm'i is metered by tttJ'O diaphragm. pumps and S!)1it to the tt10 regril"lding 

sec'~:lona ~ Each regrind sGction ,consists of So 7 ftc:l diam ~t 12 f't 0 Allis­

Cha1.nwX'8 ovel'flow ball mill with t,rcl.Sh tronmlSl~ a l)a~ of celttil'1.fugal pumps 

(operatil"'..g and standby)", and e. ~ur of 12=in() Dorrclones (operating and~ st~~lldbY9 

or both if desired)o 

The coaraa ~ thickenat ... , frBction of th~ rougher (!oncentrate is pumped 

to the Dorrelones; '"he spigot product or these enters the fead trur;ion of 

't,he ball mills;· the ball mill discharge passes through the tromm.ru. and 

ll'lto '~he pump box,p ·l;.hare comb:hung't'llth the ol~l.£'insJ. feed to the regrind section 

and rmuriling to the Dorrclones~ 

The overflm-lS of' the hydrosepe.r&tor a.nd the Dorrclones are · diluts 0 

The pipes 9 launders and boxes whi.ch carry dilute pulps are so arrangoo tha:~ 

a p9~rt or all of each ~r be thickened before going to the Cl0&""erS, the 

balances going directly to the cellso ThisarrQDgement $ perhaps unique ~ 

provides the unlimited fleXibility D since t.he quantity of' water added in 

the rougher concentrs~te launi ere D or in the form of sp~s, or tor the pu.~~ 

pose of obtaining optimum. denSity of Dorrclona feed, elm be changed over a 

~lde range without ~ducing adverse effects in ths cleaners~ Thickeneing 

is done in t't1O lCD-ft. thickeners which are adequate for all contingencies" 

-12<= 
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of ths hydroseparstor over£1tn-r have gona diraetly ,to the cleaners" ~.rha 

and -then eleva"..;ad to the cleaners 0.1 cen·tI·if~gal pumpse The o~"erf'lot-is go 

i;o the reservoir (see l-Ja'~er) I» 

Tho fe~c1 to the first claanez-s, cons:lr~d:;ing 0:( the DOITclone mrerflo'Hs ~ 

an1::11"S ~ is di,tided by a splj:h lau~nder and s'tr1itch be'Gwoen tHO 6-cel1 56-in" 

Faeergren llllil,ch:1nGs. '1~€} Claal'lOr conesntrato is pUrllped to the 'reClef:l1'191~ (seE) 

Plat~ 3) l' &. 6 call l~o" 21s- lJ0hver t'SlJb-f\1f machine ~ l!her~() tho final COtlcorrta~ ,~i:;~) 

a.nd is so placed that it could be psed as a l"oughcr ,nth only the a,ddition, of 

a fead pipe from t.he pulp distributor'",. As a sca:vangar it is expect~~Ci to float 

it jo1.l1s the rougher -ha.iling, and then the j0111'1; tailing is Ga,mpled Hga:h.'14> 

This p'acticG of re-fl.oating' tha elGfl.ner t~.ili:ng and t~011 rejeoting 

it, in cont,ra~rt. \;0 th~ convant:tonal cyal:.to procootJre, has the aohn:1iTGag~ of 

and the densities of tho circuits~ 

Facilit.ies include n storage bin £01'" psbbla 1m sg tJ'~orage ag1:tatol"'o i10r limo 

last is a Staalox building 28 x 104 ito divided ].11tO thre0 seet:1.orl~ :e~r h:ydra+icn 

of' lima~ storage of reagents in dr'ums, Dna diSlsolvi.ng I,f soluble 



cOJ;'}.veyed 'GO a S'~eel bin of 170 tons 1i va oapacity with conical bottom c.Uld a 

·diacharge gat00 Fl'Om here the lime is rad to a 5 x 6 ftl) Marcy ball millo 

The &chirge flow to a. 4 ito Don ~S" classifiers td:tll I~.ake product l~e= 

tw:'~ to the bmll ndllo The lime MUrry OVor-tlolm ·~he C:-lassif.ier and is 

punrpGO~ to tl'fO lS ft(l diam x 18 tto· steel tanks equip1-~ ~',:lt,h DOM" i~J1Pfl paddle 

' isgita:oorso From 'chess storage 'lianks centrifugal pu:mps circulate 'the> sl'i.ln'll'y 

'fjlL.owough the concentz~tor and baclt to the egit,ators~ 

DawIl'toth 2;0 comes from the RR siding ..'1.11 a\ tank t.%'uck and 12 storoo. 

in a l2000=galo tank", From h$re a smaLL. 1..1.&"l$ caJ;"l~~.e~ a on.s-~ su.pply to 8~ 

heP...d. t~"ik in 'I:.he rrd.1l<l 

Soluble collectorfj are storGCi in the roogtlril.t buildi.ng w.d dissolved 

'.t1'lS l'nolybden1.un section.!) not·! 'under co;a"lstl~lct,io1\~ '!PdJJ. tI'Ga.1~ the r~'b 

elean.eJ:D coneant,ra;ce to recov'er the rllOlybdsl't1te present. in the ore:; (See lila:iA, 

30% of the molybd®ni.te in the oopper eoncent:rflte can be reeove~xl~ 



· . 
l'he concentrator is well protected Bggj.nat m.i.nerp.J, loss&s from 

leal<cs and tipills by Sll1i1p pumps., Three Hazelton No 0 2! type ~iVW~ pumps fj 

cltpt.\oity 150 gpmll ara pla.ced in the ball rrd...U r'...oor drains ~ one in the 

,Other sand pumps are described in Table II$ 

trha :f.'inf:iJ.. oonceutra:to froth from the Denver recloo.ner it} 

lP..U"c,om.at,icaUy ::JGm.p1~d in flow to the 6O=ftu thickener (S~e F~.gf; 1) 

The unde~-,.nO"~ :LS contl"Ol~ed either ~dth diaphragm p~ps or by epigot :APS~ 

ture :1~ the ~.djoinin[~ filter plant 0 This is a 3-story staal bu1.ld:tng 32 ;r,.: 

36 ft 1,) 34 f<(,(;) eave haigh-to The thickened conom:trttc$ drops !:rom th~ dU= 

tt~rd flooro The concent~ta is filtered at the rate of 20 'Cons par hotU~ 

809 f'ta of :3 x 2 wood launder, slope 3/a in" per foot, to a 30 rt.~) bycil'O-

separator and. a 275 f't~ thickenere I-bst or the t0j.l1i~~g lnatel':tat is d.:tverte-J. ;;', , ," " 
~r \~t ) 



in"Co tho 275 £t,~ "i#raction iih:i.ckener i'mile the coarse!· pal"lt1clee are scalped 

off by a launder ga,te and. sent into the 3o-rt& hydrosoparator" The overflmr 

of the hyd:i.'toseparator is sent into ""he 275 .ftc thickenat-<i The underflows 

ot bo·t.h tmTh:~ UG or£ice-aon"c.ttDlled at a concrete box com;erJ.@}n"tlJ,P loca~too 

outside the ·t;hicl~encr tunnel.. F~ont ·t;his box "f;he· thickened. tailirt..g flows 

-through class SO:; 16 in~ diameter transite pipe laid. ~)r! 0(;18% gr&."le -t.o a 

concre'tla Y above the two teiling damso 

The tail:i.ng flows ttl'Otn the concr(ete y thro't\gh class 100» 16 inch 

at a higher Gleva:hiono The taj.1ing. can be dapDsltml in either t,hs m~in d&i'u 

or the re~~ de.m as nG~'tietlo. Tbe taili.ug :flows trom th~ l1Qn :!6-:b~@ linQ 

'i;l'lrough 4=:!llc spig(liiS at ;2.,..tt ~ inte~mls(l lU"20Ut 5% of the tai.lil1g :1.6 

dries ra.pid.ly rOl· dam builc1..ing pux1poseSe The underflow of the cyclones ~~s 

d0po~ited on the em'banI<:lllellt fcl'ld "che ovarflot~ .. 1.&3 depositotl 40 ·to 60 :~t~ i~1d.~ 

t1at,er from the ~'ie1.,1 pu.mps:J and t.'Wo rad.:le=COlltro1.1.Stl booster pur~s do the 

1~s1i of the ;Job, one located. 8:" the tank llnd the othf.)~ 6 milC£j up tihe 

1'110 lS..,..!no pl.p3 deliv@rs -to a 125.{)000 gall) cOll'JJrol ta.nk at the m:tl,,1.~ 

Over.flol-J' or this tm'lk into the 275~ '&&.ilitlg thicl(f1l'le1" is nwl,eup f.or th($ mill!) 

<=> 16 = 



For te»msite$ ri~.fightingp and. all other requ.i.rements aJ."Ound the plantt) 

and the pi'ce where a plU'G waiier is needed, a. domestic water tant{ holding 

2001,000 galo is located at el 2900 fto This tank is filled by three 500=gprn 

tmmP~ in the concentrator, drmdng from the 125,000 galu control tanko A 

prassur~break tank ot 10,000 galo capacity for residenti~~ supply of dOW.e®·9 

tic lll1"G.er m~ be bypaased in case of :tira in <I;,he tO~'lo 

Tho lmter that is rtlclaimGd from the mill pulps is aoc'lmrula"l:;ed :.'Ln. 

1'118·' ?"!i"G..~.f'jjMa of the three ·~h..'\ckanera ar~ eletu'" tU,1der nOl-r.n.lal operat.ion, but 

8cmJ£1 f~t,her sGd.1mantat'i.tm dOMl occur ~.n 't.he rosel.-nol" ~ \t!hich rnu~t 00 oleanEd 

throug..l} an 7-ine tl~its line to tho will water res{~i.",r()iTo 

Mill W"dtar :l.~ then pumped i'l"om the :re~erw~.r to a .300~OOO gru.1» hoad 

tank at el 2800, using '(three Pearless ve:et.:;'cal closec.'Ucoupled t urblna pump$':) ~ 

14!1.ectric Light & PmsJ'sr COmpai'W' Md transmitted 40 ndlea to SilvGr Bell at 

46 kv~ The mi.U sUbsta.tion (See Figo 1 .. ) is ~ituated 160 Ito o~stD o:f~ cc,he 

concGl'ltmtoll" and 12 :fte higher than the ball mill fJ.tlorC' 'J."he high"'"~voltGg€ 

bus reed~ through a 10$'000 kva tran8f'ormer l'shich 8Upp]j~0S 4160 v©llt~ for'. th0 

mill a.-rea and tOltmD & 2~OOO kva tr~n~rOrl'iler S't'pplying 13,1300 volts [or the 

row 17 "'" 



~mtsr pWllpS and El Tiro pit, end th1~e 333 kva tl~srormers su.pp~'{ing 24·00 

volt(1 to the Oxide pits 

The power £01" the plant is carried from the Gubstatiol1 at U60 v 

ill burled oable to a distribution va.u.1:t; under 'l;he ball mill floor (F'lgo ~.) 

~'iYto:t' vol'l;ages are 4160 and 4ltD:> 'c,he higher being used for motors of 200 

A stand.by diesel-powered generator ~ 300 leW', 2,400 V!p occupies a smf11.1 

prefabr-lce:lied s'l:,esl building in the substa:~iono Stolllage ba.tt~l-les with 

1:i.ght,ing~ 

Att.Q.ched to the l1'..ill :£1t the east f.~ide t.tn.d l~'VlSIl li:1.th the flota:!~ion 

a.ssay office ia housed ill Q. Stsolojt 28 x 57ftol) lil.1ed and insiJ.latcd btrl~diRlg 

proceduraso 

lith galvan.i.~ad corrugated ste01 roof::lng and sidi..?1go The first. oj~ these is f). 

;2 by 182 f.ila machine shop houaing carpen.tar» electrical],> repair!! '{Ioleldingp 

tr-uck repairs and ganaral mechanical repait· areas I» The other bu:llding is a 

52 by 101 ft<t warehouse ldt,h office, sh$lving ll stor.!1.ge b±ns~ loading I~amp 
.. ,A. \. , j 

or-P V~ \ ' 
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iUld docke 

The smeller aux:l1iary buildings are prefabrieatedo These i:ncltme 

a. 2S by /:.3 change house ~ an oll and. paint storage house !I a t't'rel va vehicle 

{~a.rage, and a 2S by 6S ft., first aid building wl-th a ril~st aid room a 

mes'tiing room and a garago for the ambulance and f:b:oae truck«l 

The General Office, of eonerete block construct.ion, completes 

the list or e.tndliary buildings at the Silver Dell Concent.l·e,tor" 

vIith the l"ailroad siding 23 m:tles £:t'om the plant 3 trucks must 

bear 'the btll"den of supplTlng Silver Bell with w. of :lts naeds4l> At pl~e9~1:tft 

aLl of tho 23 mil.ee is pav-ed, but ~.rs al~a frequwtly l1GCes9sry due to 

mant of the plant I:) Every' huilding ;l.e ea~il.y D.,cceasible 1J l",s~.ds a\~a 1, ... rido 51 

and suff.ic:1.en-t, Sl'QOO boi~teoll buildings rules out1~1"atfie jmns and saV9f@ 'c,l.t&;r.l,''''-' 

bu1~diY..1gs s!!e also readily aeeessible to t14ucks and other mobile un:l.ts\I 

- 19..,. 
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F11t0r to ccnv0yo~ 10 
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AMERICA\.... l~ELT ING AND REF IMING COMPANY 
SILVER BELL UNIT 

Arizona 

TAlLING DISPOSAL AT SILVER BELt 
by . R& ~lt8r 

The 7;OO=t@M=~r~day Silv8l" &ll @pen=p:1t ~<Q)ppel" Illlt.n1ttg and mil.li.ng 

©peratl@n @t the A.rnsri(}arl Smeltmg and Re&ing C@mpany is situat&d in th6 

Sllvelc &11. l~untaiM ~OOWJ 35 airline mUGS northwest ©£ TueJe@fh The 7500=t@n 

m.Ul w~nt into fW.l operatwn i.n the spring of 1954, and one @t the t1r~t 

major pr@bl6IM enoountGred wu the disspoeal of .fllOtati@n tailing$ In thial 

paper 'WI propose to d6Sl~ribe the 8wlutl©n or cur pre8ent dispoGal pro(2edure9J1j 

with ths assi~tan~e of ~lide~e 

10 Gen~rEJl L§,ygl:!t 

Th~ mill taUing nw~ from the @oncf!ntr'li,t@r thrwgh a w@~en 

],aufAd~r tJ(CY a 30 1"'t ... hydroSi~parat;or with ~oni~al. b©twm 10 ttu tt{l;tal depth at 

th~ ©~rlt~r'(jI Tht) laund~r ia 32 m<ll wld& inside by :to ine high, lined with 

1 mil pins @n the b:»tt@Ul and ~ldes~ r6platteabl~ when lf1fOrn W ~aV'&' the main 

l&und@l" r~ W&~f,l The sl@pe 1$1 3/8 in. per' !oote1 There a.r& tw bYPM~' 

gat&~ in thi.s laund~r ahead ftJt the tiJ'dt-CSl~parator making it p:¢)~$i1,bl~ to 

bypa,~S3 tht~ talling ciir~~tlJr t© the 'Z75 ftl!) dialOOte<r taU,Jng thi@jken~.r& The 

hydrO$3t'IJpa:rator ~V&~ a la.rg~ p@:rtion @i the coar~~ ma.tGJt):1al in the ta,ili11g, 

'Wh~ .. @h W@u.ld @)th$r'\d$e ©reat)$ a hean&r lead (pn the t,h.t~k6ner rak~s and dri\te 

ri.tt·@d WJitJt S in. p1u~g ~(j©k ValV6$ ti,t 'lih~ ©©In,, Th~ discharglj~ from th&J 

telling thi~kener and f'rool t~he hydro~~p8rator' aN cont,ro l&d by mean& ©t 

From th~ -underfl(»W' ~@;ll~\:Jting ooJ( tho tailing fJ .tU)~~ thrOllgh ~laM.~ 

:50 a.nd lOO~ 16 in II' diam6lt,~r' John~~=Manvit1l6 t.t<san~it,e pip~€' Th~ ~;las;® 5ODilp~J 

:tun~~ frm)m ~) t:@lJt(t;l~t;i~n lmx t.(~ a ~@n~l"&,t~ Y til Th.~ e 1 f(9Jt1llt:;: $, ,-1Ult~:rt,j.zjr~. Pt}J.r.1t., 
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from ~ihiClh tha cl.a.s~ 100 p1.p~ rna..kes a, l@Gip around tha maln daJI; on8 bl"MCh 

cr.!! th~ l(J>e~p (:;rus~~~ a re~el"V(~ dam. l.",hit~h i-s plaeed at a· higher e;le'ij'at,irtiln 

than the main dame) Ade;quate v'ents ma,de fyf 10 in41 pipe a:~e in~t.a.tled jin 

the till4l.1ig line at ~'V6ry ~.ig ~ifi~ant. change of elevation in. t .. hat lins~, 

B(I)tJ<h dt)l'M W't·~ ~j)rlginal1y bu!Llt of barrtllw obt~lne fl~m the; 8.r~A, 

:Kll w.hl~h t,hey ¥l.l"e l<eeated... 11h61 ma;J1.fI! awn ~ bui.\t 50 f~et, ul>tlVE3 t~h$ lo't4fflJst 

pt')int, @i t,h~ al"l~Y'O, :and t.ha e~e:rws dam w~~ bull t~ 24 ft1~rt .9,OOV~ th(7) l©1Wec:t,t~ 

pCJint :111 its arl"D>ycJ ~ As th~re itt e1,ppr'(!:x.ima,tul~ll 150 ft." dr<t.ep in elsvatl./Gn 

bet-,t\~~n t~het t'1~rtGent,l"ator and ma:'in d&.m~ 8, Si~!"16s of dr~)p h~x~s> ~l~' 

] .. nstallf-xi t.(~ a;V\.,id sxc~S\Clivi'6 grads ItJl'lI tJ.he t~all:l1rtg lina and waar vn th6; pips-Il 

ThetlleJ drop br)xe:c-!: OO"~ cdrf':;1.l1nr ~ .. \:tncre1~e ptpsa 4 .ft III diamet"e'r' by 6 it" high13 

whl(';;h IU~~ nO'W' baing t>efMved one by un$! as the level o;f t,h~~ dam. riEs61t1 

After the t,li:tling liriei 'WaS laid. 4 in .. ~pigtrts ~'era ine·talled in 

t.he 11Ilo flOr tak~"rf into tj,he damo '1'has6 ietre put in at 52 ftf:) intervals, 

.n1" ~Nt¥ry f"wrth 16ngt.h l!}f' t,rlins~ts pipe, and the now throu.gh th.6lD. 15 

~ofll,trolled wi.th 4 lnli plug f1ot;ks· ~ A deeant line was iTh]ta ad undar the 

d8JDS) f\!)l" r'Se(t)Yery or water.. Th:ls line is ~onstruet,6d o! reinrcor·t~sd con~rst6, 

lin~d mth 18" transite pips\IJ 'l'wo de~atlt., t()WEt16i Wl'~ platJoo in the main dam 

and ~n~ 1..'1 the I"SS61'Ve dam A tMse m.~~.llon gallon ground re,ps~ir. ~"S.$ 

built below the main t.ailing dam f.or t.o.ring water from t,he tailing dam 

be fOl"e !ilot~u.rrd.n.g i t t~~ the m:tU" 

110 fArM l!hases ~!: .. ~am Building 

Li tut.le wa..g knl!J'Wn about the charaataristice of the Sj,lvel"' &11 

L~j.lin.gs at~ tJlhe time£ (Y'P€J:r'&t,. · ()ng wre st. • d D d it. soon beeame ~.pparant, 

that rllany n~t)bleJM had ttt2 be S1@lved. be Q ra ths t 1. n disJ)(1J6:al syet,eDl 

~uld b~ r'~dsctJnab1.y t~roubl~ free" 

\'Vh iI" h~ t,1')n~~ntr'ator. was ready n r <Gperat~i~n.~ I:), large t.onnaga 



(cv-f wa,~te ro~k ~ gft.'Urld tor booding the taUin.g thickener oot.to v whi~h 

w.'$ f~und to t@rm an ax.~ellent gmoothll) hard bottom tor operati~n @f the 

l"8,kes It After· t.he bedding wag completed, the uoncantrator began treating 

or~ fr-tml the pitc» It WM then that. t,roubla wa.s ennounterad$ Due to the 

nat~uro of the ors;7 t.h~ underflow of t.he thiekener was !iXtrem.ely viseous 

and induc6d ~ very glow l~ate o.f flow O&llSing ehoking of t,he lU1ge It. would 

To remedy thi$ e:hoking, It water line (lO in.~' was installed at 

the c;olleet~lng box for flushing th& ta.Uing line whan the tailings began 

to f).oW' slowly~ Choking would be evidenoed bY' pulp backing up in tphe 

c(»11st!t.lng hox ~ vents, and ldten thj.,a oeourredS) the tdling flw l\'fou.ld 

have tA) be cu.t off <tl1l". ~l$jV$rfJly reduoed unt.i~ the 11ne waa; al~al;"ed.\S When 

t.he~a t,;ond'i tlons did not seem to improve, investigation :J.nto some @t the 

l"6as:on~ f()l1." the high ~.scoslltY' (Of the pulp was made 

Mfi'lit George ~seVGar~ o.t the Arizona D&p8l"tment of mlu~!<lal ~tl3{{JlUrt':8Sl 

findings W6l"9 t,ha:t. alkalW.ty strongly affected vi.ati()s],ty ~f ths tai1:ingse 

Reacti.ngs on t~h6 vlsaosi.matar on a pulp ot" 45% solids» $howed a l"anga fr"Om 

14.7 gt"1Jlll8 at Ii pH 11.0 d.own t,o 84 grams 'When ·..,he pH redUQ6d to 904 

It WliS apparent from thea:. tos t.s that alkalulf.ty of th~ pulp uld 

have t"O be kspt ·to a m.t.nimwn at 'Whioh s ·t1sta.\~ orr m tallurgy c ld be 
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begin raie;ing -the dam by the u~s oJ" a, dragline wIth a 1 yd '" bUdket & Due t.o 

1tletness ~ and would have to JJ.e on the dam I'or a considerable per1.od of time 

bY' hea;vy rains at that. time 'Which delayed no!"lIlal drylnglil 

\"lith &vailabl1it,y ((Jf' 5Iuff'lcient bar~w in '~he tJ,rea th~ building 

of the dam w-It t,h t,a1.1ingSl 'W~S ~band~~ned in f'aV'or IOf barrowo 'Wh®n additional 

dam buildl.ng wa~ requ:lr->(id thl,Sj mat.erial was u~ed~ Several methods ~'f' 

((1;btaird .. ng the b81"'.\'Ow were ti-r.iOOj t:he fi:rust or ","hi(2h \~ th(5 use <0£ the 

draglin@ and 20 t,on Fhclid T T:r't:tdrs~ The bar:r'O't11 WlIS spread and c~c1~·ed 

'tn .. t,h a Cat.erplJ.1ru- D=l~ tl"acrt.ol" equJLppsd with angle d02\ietl" blade to} 

This method pt"'~ved :rather expeMi va and ~low~ Suh~equently ~ tulwea 

II!:", fr.~~ent~ ... fta~ti~e 

When i,t' \\tl~ ~e~n that it wuld be impo~$J_bl~ t;,(j build ·the deam 



a l~ng ~\n(),llgh p(:Jl~iod to alluw the tai1:lnge i..n the main drun t.o dry 

5uffi~ie~n tly 6 

(1) Const.ru~t 8Jnot~her tailing dam cont~ sufri'itien1~ 
area t,o a::ll~'W" f4Jlr e.nough drying time of the d¥3>pCPilIlted •. 
tallin.g t.@ pt~rm.tt 5lat,1.63faet(()r1 dam. b'lli.ldjng~ 

(2:) Develop a method whereby- the major' porti.on tJf aoarge 
lD~;~,er:lal in the t~ai1ing would separate from the 
slImE) gf v1.ng batter d.rainage It)f Wat~6r and !"eatl t, in 
rapid. d!''Ylng~ 

Since ~Orl$tructi"'n tl)f a new dam 'WaS a major' undertaking and ~ld 

rl5quire consJ.dera lle tJJll~ lind. inv~@tm.ent~ alt&l~atj.ve (2) wa~ gi'V'en $sl"iou.$ 

Mod~l D1.0B ~$ Sl€leured £6r t,est ~ mountad IOn a rubber tired carJ~iagG to make 

it, pt..HfI'tab16j and thel'! taken to tho dam and Clonnec:ted 00 tlnf?: c(Jr the spigot!9lt) 

The C3yalone 1.1t11ned:lately began to produce an excellent sand pl"Oduet :M1i\'5h 

when dep08~i'b:3d bega,u to ml:tld up above the ~round:t.ng taj~ing8 lihat Wl"e 

dap2)s:it~i in the norwl.l mantle!"@. 

The dra:in&:ge !r"iOm t.hie deposited sand l:taS ext:r~ly g\d!OO and th~ 

deprG~it ret"rned a sl4)t's or a% tOIl:' a. distan~e of. 50 ttq from thfJ edge or the 

berm~ whereas the slope ~t nQrmally deposited tailing~~ was only 1113%0 

The cyelone® are cperated at pressures ranging from 2 t@ lOpsi 

a~~~!tding t,t) the hf]&d in the t!lilmg line~ Tbay are equipped vlth 3 mtD 

\.~tA!Uldard pipe !.J~·d 1..nlat:9 3~ mw vort~x fin el" and 1! inC<) apex valva~ 

Typl()!£l., s~rJe.en a:na1YS!:l,G; of (2ywnG pr<l<iucta: are given in tha foLlowIng 

\ I I L.~ 
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Feed Overn~W' Ullderflow 
Solids % 47 41 ... -. ---'(;1"-
TOM/Hr'v, Solid~ 16.,/. ll~i 5~.3 
S(';ree.n...$hz,e vlt~ ~ Cum.~ Nto ~ Cume% ~~(V ~, Cum 0 % 

~ 1.,8 Heeh 202 26>2 o~6 Ol'J6 7ill 701 
f: 65 WI} 9",0 11$2 4a)2 4fiS 19(1)6 26~7 
f 100 ff 124)2 23~~, ll,,2 16CJO lSW)8 45c5 
~ 150 !~ lO~4 33",S 1000 2690 Go9 54@4 
~ 2!JO t(l 61!lS 40.6 7.2 33.2 400 5Stl4 
1325 n 11(012 ;l.8 13.2 46tJ,4 6r.;4 64.9 
= 325 f! .J&.!ll 1(04)0 53.6 100 ... 0 ~~ lJ'J()(jO 

Total 100,.0 100 laO lOOf/O 

from the ~yclone operation and the decrease in the finer gizeso The actual 

am~unt. ~f slimag in the ~ 325 mesh product is only surri~ient to irwure 

g~od compat;tion and binding to prevent seepage that wuld (m~trur with Qlean 

Th~; tonnage of underflow obtained trom t he rJ1'~lone amounted to 

.3Zh of its ftSeQ; thi.s would 00 tar more tban requir&d for dam bu.:tlding if' 

the an-tire amunt of mUl ta.i..lings ware to be ~ycl.oned... From estimates 

pl"'eviou~ly made)l approxirnately 5% of the total tonnage of t.tdlL'ftgs '.os needed 

as a eand product to mainta.in adequate dam building and eac:h eyc10ne would 

take approrlmate1.y 57& o.f the total tonnage of tailings, indicating not lass 

than thre~ egyclones would be r&quired .to produce this amount of aandQ To 

insure an adequate amount of sand product, six cycloneS! 't-mre installed. 

During the early period of cyclone operation it wsnot 1'lOse1ble 

t.o rJa:rry tJhe over.£lolo! any great distance beyond the dam be~au~e o.r t,he oouPY' 

nai.ure of the normal.l..y deposltftd tai~ings. As progress '\laS) made, howeverij 

it, 'became noticeable that the rapid drainage or ter and drylng Q"f th~ 

deposited m&terisl petmitted the oV6rn.~ pipes or th.e t21cl.@Df2S t(Q) be 

ISxb,$tided .farther .f'rttJm the main, dam4ll This ldlS also trul& of' t.he ~~pigrOlts that 



cal"r'iages t,e) make Ul&lll l\'eadlly pol"'table ~ Th..i.sl Pl">~,tttiee ~.S3 ehMged in 

fmmr o,r an tffA" F'raX!le mow1ting bu:ilt on 8lkjd~ ~ .• tld $\0 f$onstrueted 81510 'that 

A.:t,"-eI" thi~ m&tej~,al }It!$ drained of ex.cas~ water} and compact€! -9 the cyel©neiSl 

~:r)S t"hen sot ~n thfll '~c:tl1eY'3 rOl~ further £iJJ.o 

Wh~n t~he t~..l.lil'lg~ from -the ~y~lon6 ullde,r·rlow hM driad, ~ur.ri~i~ntl.y 

t,h€: l'llairl berm i~J then bttll~ up in 5 rt,,~ lift~ Ui5ling a dragl~_ns aqu:tpped wit,h 

a 1 yo.) light lrla,ight bu~ket~q> The d1"ag11n6 op~:("at()r dt3p!)si.tsthe fill behlnd 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Fife Symington, Governor Edward Z. Fox, Director 

NOTICE OF THE PRELIMINARY DECISION TO ISSUE AN 

INDIVIDUAL AOUIFER PROTECTION PERMIT 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the 

Arizona Department of Environmental Quality intends to issue an individual Aquifer 

Protection Permit to the following applicant( s): 

Public Notice No. 24-94AZAP 

ASARCO,INC- SILVER BELL UNIT Site 

ASARCO Incorporated 
Silver Bell Unit 
25,000 W. A vra Valley Road 

Marana, AZ 85653 

Aquifer Protection Permit No. P-100510 

On or about June 15, 1994 

The ASARCO,INC- SILVER BELL UNIT site is located approximately 17 miles west of 

Marana, Arizona in Pima County, Arizona, over groundwater of the Tucson A.M.A. Basin 

and the Pinal A.M.A Basin in Township lIS, Range 08E, Sections 32,33, and 34, and in 

Township 12S, Range 08E, Sections 3, 4, 5, 10, 11, and 12, -Gila and Salt River Base Line 

and Meridian. Latitude 320 22' 56.0" North and Longitude 1110 27' 43.0" West. 

The proposed facility is a copper leaching operation consisting of two leach dumps and in-situ 

leaching of rubbiized ore within the existing Oxide and El Tiro open pits, and in the proposed 

West Oxide and North Silver Bell open pits. Copper ore will be leached with a dilute sulfuric 

acid solution. Solutions will be collected in lined impoundments and pumped via pipelines to a 

solvent extraction-electrowinning plant for processing. Solutions stripped of copper will be 

recycled into the dump and rubble leaching circuits. The facility will process approximately 

6,700 gallons of solution per minute and generate approximately 50 tons of copper of 99.99% 

purity per day. 

The areas designated for rubblized leaching will be fractured using controlled, close-spaced 

blasting to create zones of fractured rock and high hydraulic conductivity. Controlled blasting 

will create a surface along which leach solutions will flow and drain to the collection sump in 

the bottom of the open pits immediately below the rubblized zones. The high contrast in 

hydraulic conductivity between the rubblized zone and the underlying bedrock will result in 

nlinimal losses of leach solution from the leach zones. 

303':> l') , \rth Central Avenue, Phoeni:...:, Arizona 85012, (602)207.2300 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Fife Symington, Governor Edward Z. Fox, Director 

MU94-0228 

September 15, 1994 

To All Concerned Citizens 

RE: Permit for: ASARCO Incorporated - SILVER BELL UNIT, 
Silver Bell Copper Leaching (SX-EW) Project 
Permit No. P-I00510 

Enclosed are copies of the Responsiveness Summary and Executive Sumrnary, together with a 
copy of the permit which has been issued . . 

I appreciate your comments and understand your concerns in this regard. If you have further 
questions after reading the permit and summaries, please call me at (60~) 207-4693. 

Patrick Finton 
Environmental Engineering Specialist 

Enclosures (3) 

3033 North Central A\,enue, Phoenix. Arizona 85012, (602)207·2300 



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Fife Symi'1gton, Governor Edward Z. Fox, Director 

MU94-0228 

September 15, 1994 

To All Concerned Citizens 

RE: Permit for: ASARCO Incorporated - SILVER BELL UNIT, 
Silver Bell Copper Leaching (SX-EW) Project 
Permit No. P-I00510 

Enclosed are copies of the Responsiveness Summary and Executive Summary, together with a 
copy of the permit which has been issued . . 

I appreciate your comments and understand your concerns in this regard. If you have further 
questions after reading the permit and summaries, please call me at (602) 207-4693. 

Sincerely, /' 

/f5t~i?4~ 
Patrick Finton 
Environmental Engineering Specialist 

Enclosures (3) 

3033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300 
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AQUIFER PROTECTION PERMIT NO. P- 100510 

."'~ .... - ' , 

RESPONSIVENFSS SUMMARY 

August 26, 1994 

-.' 
.' . 

Facility: ASARCO Incorporated - SILVER BELL UNIT, Silver Bell Copper 
Leaching (SX-EW) Project 

, p~ :;': 'ASARCO Incorporated __ 
~'.: .. ' -' Silver Bell Unit , 

'.. , 25,000 W. Avril Valley Road .. 
Marana, Arizona 85653 

Comments (C) and Responses (R): - -.~. • .. -, 

{ ," .. : . 

The Mining UOit did not receive a Iequest for a Public Hearing; , therefore,. a _~blic 
Hearing was not held. .. ' ' -' ~: - .:-- , ' ' 

Comment 1 

The Department received 58 letters from the general public. . All of the letters, . except 
for one, were positive and requested the Department to issue the permit. The one 
exception letter simply asked for additional information requesting copies from our 
file .. 

Response 1 

. ' 

For the one letter requesting information, info~on was sent, and follow-up phone . 
calls were made to see if the individual. needed any additional information. 

Comment 2 

EPA Region IX requested a time extension to the comment period and asked for 
additional. information. 

Response 2 

The extension request was denied. The additional information was sent to EPA Region 
IX. 



.! ·· EXECUTIVE SUMMARY 
AQUIFER PROTECTION PERMIT NO. P-100510 

Facility Name: 

ASARCO, Incorporated - SILVER BELL UNIT, Silver Bell Copper 
L~aching (SX-EW) Project 

'. ,.,., • ' !' 

• , \ " I ; , ~ < . : ... :i ~ . ~ './ ), - " ,. :.. .. : .. 

Faciiity Location: 

The proposed facility is located in section 11 of Township ' 12 S, 
Range 08 E, Gila and Salt River Baseline and Meridian tin · Pima 
County, approximately 17 miles west · of Marana, 'Arizona~ " .. , The 
proposed facility is located over the qroundwaters of the Tucson 
A.M.A. Basin and the Pinal A.M.A • . :: Basin. ' . 

Facility Description: 

The proposed facility is a copper leachinq operation· consisting 
of two leach ' dumps and in-situ leaching of rubblized ore within 
the existing oxide And EI Tiro open pits, and . . :in the propo'sed 
west oxide and North Silver Bell open pits. Copper ore will be 
leached with a dilute sulfuric acid solution. Solutions will. be 
collected in' lined impoundments and pumped via pipelines ... to a 
solvent extraction-electrowinning plant for processinq. 
Solutions stripped of copper will be recycled into the dump and 
rubble leaching . circuits. . The facility will .. process 
approximately 6,700 gallons of solution per minute and generate 
approximately 50 tons of copper: .: of 99.99% purity per day. .. 

'Best Available Demonstrated Control TechDoloqy (BADCT): 
. ". 

The proposed facility BADCT relies on a combination of engineered 
and site specific hydrogeologic characteristics. . Both . leach 
dumps will '· be constructed in steep-walled canyons resting on 
fractured bedrock ' with an average permeability of 1.0 X "10-5 
em/sec. In addition, elements of the Asarco Silver Bell Mine 
meeting BADCT are as follows: 

1. site prep. 
2. Material placement of the #1 . and #2 dump leach material so 

that a very coarse zone of rock lies at the base. 
3. Surface runon/runoff control. 
4. Solution management. 
S. Collection "ponds lined with a "60-mil high . density 

polyethylene (HOPE) liner, overlying a prepared subgrade on 
top of low permeability bedrock. 

6. Well defined canyon area " for material placement and 
containment to ensure all solutions and materials stay 
within the dump. 

" , '; 

. ' . 
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7. steep topography within the canyon area that reduces the 
possibility of solution ponding under the dump. 

S. Bedrock outcrops with minimal alluvial cover which minimizes 
solution head. 

9. No nearby surface waters, and the facility is not located 
within the 100-year flood zone per FEMA maps. \ 

10. Reconnaissance geologic mapping of the dump leach facilities 
show no major geologic structures. 

All mine shafts and wells that currently exist in the leach dump 
areas will be backfilled and sealed with an acid-resistant 
concrete to prevent the shafts 'and wells from acting as conduits 
to the subsurface. 

The areas designated for rubblized leaching will ' be fractured 
using controlled, close-spaced blasting to create zones of 
fractured rock and high hydraulic conductivity. Controlled 
blasting will create a surface along which leach solutions will 
flow and drain to the collection sump in the bottom of the open 
pits immediately below the rubblized zon~s. The high contrast in 
hydraulic conductivity between the rubblized zone and the 
underlying bedrock will result in minimal losses of leach 
solution from the leach zones. 

All surface impoundments and leach dumps shall be protected from 
the run-on from the lOO-year, 24-hour storm event. All surface 
impoundments and leach dumps are designed and operated to contain 
the direct precipitation from the ,lOO-year, 24 storm event plus 
i:he normal operating solution volumes and maintain adequate 
freeboard in the surface impoundments. All excess flows from the 
leach dumps will be directed to the open pit collections sumps. 
All flows from the in-situ rubble leach areas will be directed to 
the open pit collection sumps. 

Seven new surface impoundments will be constructed to contain 
mine leaching solutions (pregnant leach solutions (PLS) and 
raffinate). The No.1 and No.2 PLS collection ponds associated 
with the No. 1 and No. 2 leach dumps · and the distribution 
raffinate pond shall be constructed with a single 60-mil HOPE 
liner overlying a ' prepared and compacted subgrade. These three 
ponds shall all lie within the zone of capture of the hydrologic 
sink associated with North Silver Bell open pit. Four · surface 
impoundments (Main Raffinate Pond, Intermediate Raffininate Pond, 
Intermediate PLS Pond and Plant , Feed PLS Pond) shall be lined 
with ' primary and secondary 60-mil HDPE with a leak detection' 
system over a prepared and compacted subgrade. All pipelines 
connecting the facilities in the SX-EW circuit shall be 
constructed of HDPE or 316 stainless steel pipe. 

Monitoring Requirements: 

Ambient groundwater quality shall be monitored in ten (10) 
downgradient and two (2) upgradient monitor wells for a minimum 



·of six (6) quarters prior to the commencement of leaching. The 
data collected shall be used to calculate alert levels in the 
point of compliance monitor wells. Monitoring ·shall be in 
accordance with PART IV, TABLE II.B., suite A and suite B of the 
permit. 

Groundwater quality input monitoring shall be conducted at ten 
(10) point of compliance wells for hazardous and non-hazardous 
constituents. Two (2) (MW-1 and MW-10) of the ten (10) monitor 
wells shall be installed in accordance with the compliance 
schedule, PART II.H.6, and shall be installed at least two years 
prior to the initiation of leaching of dump leach No. 2 and West 
Oxide Rubble, respectively, and in accordance with PART IV, TABLE 
II.A. and then TABLE II.B.. Two (2) additional monitor wells 
(MW-S and MW-12) shall be located and installed pending the 
completion of the study for the Silver Bell existing facilities 
in accordance with PART II. C. 2 • b. • All POC wells are located 
downgradient of the pollutant management area, which is defined 
by the boundary of the hydrologic sink formed by the excavation 
of the open pit below the water table. 

Groundwater level monitoring shall be conducted in the monitor 
wells and in a series of piezometers and drill holes to document. 
the establishment and continued presence of the hydrologic sinks 
associated with the two existing open pits and the two proposed 
open pits. The permittee shall conduct a hydrologic survey of 
the North Silver Bell area and West Oxide area after the first 
year of excavation of the pitsi in accordance with the compliance· ·· 
schedule, PART II.H.9. The permittee shall propose a groundwater 
level monitoring plan for all new and existing hydrologic sinks 
for review and approval by the ADEQ APP Section, within one year' 
after the initiation of excavation of the open pits in accordance 
with PART II.H.7. (Compliance Schedule). 

Leaching process solution shall be monitored in accordance with 
PART IV, TABLE ' I.A. and TABLE I.B. Discharge limits are 
established for benzene and PAHs in accordance with PART IV., 
TABLE I.B. 

compliance with Aquifer water Quality standards (A_QS): 

All dump leaching and rubble leaching shall be conducted within 
the zone of capture of the hydrologic sinks (cone of depression) 
associated with the two proposed and two existing open pits. The 
permittee has documented the existence of hydrologic sinks 
associated with the existing O~ide and Ei Tiro pits. Hydrologic 
sinks driven by evaporation or pumping ~r both are effective in 
capturing contaminated groundwater and are commonly used to 
prevent the migration of pollutants to water supply wells. 
Because all leaching solutions not captured by the leach dump 
facilities or at the point of collection below the rubble zones 
will be captured by the hydrologic· sinks, it is believed that 
Aquifer Water Quality Standards will be maintained at the point 
of compliance. 



Point of compliance: 

Twelve points of compliance and monitor wells have been 
established for this facility in accordance with PART II.C.2 and 
PART IV, TABLE II.A. and II.B •• 

storm/surface water Considerations: 

The leach dumps, pregnant solution ponds and raffinate ponds 
shall be protected from the run-on from the 10 O-year , 24-hour 
storm event. All surface impoundments and leach pads shall be 
constructed and operated to contain the direct precipitation 
resulting from the lOO-year, 24-hour storm event plus the normal 
operating volume of solution without overtopping the impoundments 
and shall maintain sufficient freeboard in all surface 
impoundments except during storm events in accordance to PART 
II.A.6.. Excess flows from the dump leach pads will report to ' 
the pit bottom. All flows contacting the rubble leach areas will 
report to the pit bottoms. 

Financial Capability: 

The permittee has provided the financial information required by 
A.A.C. Rl8-9-10S.B.8. Review of that information -indicates that 
the permittee is financially capable to cover the cost of 
construction, operation, closure 'and post-c'losure care. 

Technical Capability: 

The permittee has and is currently operating hydrometallurgical 
base metal leaching operation and other mining operations in 
Arizona and the united states. The permittee's consultant, SHB­
AGRA has designed numerous leaching operations in Arizona and the 
Western United states. Both are believed to be technically 
capable. 

Compliance Schedule: 

A compliance schedule has been established in the permit to 
address permitting of the existing portions of the Silver Bell 
unit. The permittee must submit an application for all existing , 
operations within 24 months of the effective date of the permit. 
The compliance schedule also addresses the establishment of alert 
levels, construction of monitor wells, development of groundwater 
level monitoring plans and submittal of a facility emergency 
response plan. 



PART I. 

STATE OF ARIZONA 

AQUIFER PROTECTION PERMIT NO. P-IOOSIO 

AUTHORIZATION TO DISCHARGE POLLUTANTS IN A MANNER SUCH THAT 
CURRENT AND REASONABLY FORESEEABLE FUTURE USES OF THE 
AQUIFER ARE PROTECTED 

In compliance with the provisions of Arizona Revised Statutes (A.R.S.) Title 
49, Chapter 2, Articles 1, 2 and 3; Arizona Administrative Code (A.A.C.) 
Title 18, Chapter 9, Article 1; A.A.C. Title 18, Chapter 11, Article 4; and 
conditions set forth in this permit: . 

Facility Name: ASARCO Incorporated- SILVER BELL UNIT, Silver Bell Copper 
Leaching (SX-EW) Project 

Owner: 
ASARCO Incorporated 
180 Maiden Lane 
New York, NY 10038 

Operator: 
ASARCO Incorporated 
Silver Bell Unit 
25,000 W. Avra Valley Road 
Marana, AZ 85653 

is authorized to operate the ASARCO Incorporated-SILVER BELL UNIT, Silver Bell 
Copper Leaching (SX-EW) Pr.oject facility located approximately 17 miles· west of 
Marana, Arizona, in Pima County, over groundwater of the Tucson A.M.A. 
groundwater basin and the Pinal A.M.A. groundwater basin in Township 11 S, Range 
08 E, Sections 32, 33, and 34, and in Township 12 S, Range 08 E, Sections 3, 4, 5, 
10, 11, and 12, - Gila and Salt River Base Line and Meridian: 

Latitude 
Longitude 

32° 22' 56.0" North 
1110 27' 43.0" West 

This permit shall become effective on the date of the WQD Director's signature and 
shall be valid for the life of the facility (operational, closure, and post-closure periods) 
provided that the facility is constructed, ope:rated, and maintained pursuant to all the 
conditions of this permit according to the design and operational information 
documented or referenced in PARTS I, II, m, IV, V, VI, and VII of this Permit, and 

such ~r Warer Quality Slandari 71 not violated. 

~> a~.----
Brian E. Munson 
Director 
Water Quality Division 

ArizonaDep~~ntofE~tal~ity 1 r,,/\ 
Signedthis~dayof ~~~, 199a'3>~ \ 
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PARTll. 

A. 

SPECIFIC CONDITIONS 

Discharge Limitations 

AQUIFER PROTECTION PERMIT 
PERMIT NUMBER P-I00510 
Page 2 of 46 

1. The permittee is authorized to operate a hydrometallurgical base metal 
leaching facility. The facility is comprised of two leach dumps; four in-situ 
(rubble) leach areas, four pregnant leach solution (PLS) ponds, three raffinate 
ponds, and solution ditches, according to the approved plans and diagrams in 
the Aquifer Protection Permit (APP) application referenced in PART V. 

2. Specific Discharge Limitations are listed in PART IV, TABLE I.A. and I.B. 

3. Dump Leach Process 

a. Dump leaching shall be restricted to two (2) leach dumps and 
associated solution collection and transport ditches, PLS ponds, 
raffinate ponds, as specified in the approved plans and designs 
submitted with the APP application referenced in PART V. 

b. A dilute sulfuric acid dump leach process shall be utilized as 
described in the approved plans submitted with the APP application 
referenced in PART V. 

c. Leached ore geIierated by dump leach processing shall not be removed 
from the dump . leach pads. . Removal or . transfer of leached ore shall 
be considered a major modification to the facility~ 

4. In-Situ Rubble Leach Process 

a. The in-situ rubble leach process shall be restricted to four (4) areas 
and associated solution collection pondS, transport ditches, PLS 
ponds, and raffinate ponds, as specified in the approved plans and 
designs submitted with the APP application referenced in PART V. 

b. A dilute sulfuric acid dump leach process shall be utilized as 
described in the approved plans submitted with the APP application 
referenced in PART V. 

c. Leached ore generated by in-situ rubble leach processing shall not be 
removed from the in-situ rubble leach areas. Removal or transfer of 
leached ore shall be considered a major modification to the facility. 



AQUIFER PROTECTION PERMIT 
PERMIT NUMBER P-1OOSIO 
Page 3 of 46 

5. Facilities sball be located as follows: 

Identifier 

00lA 
OOlB 
002A 
002B 
003 
004 
OOS 
006 
007 
008 
009 
010 
all 

Fadlity 

No. 1 Dump Leach 
No. 1 PLS Collection Pond 
No.2 Dump Leach 
No.2 PLS Collection Pond 
North Silver Bell Rubble Leach. 
El Tiro Rubble Leach 
West Oxide Rubble Leach 
Oxide Rubble Leach 
Plant Raffinate Pond 
Intermediate Raffinate Pond 
Distribution Raffinate Pond 
Intermediate PLS Pond 
Plant Feed PLS Pond 

LatitudelLongitude 

32~'50" 1111OJ1 '20" 
32OU'03" 11110JI '47" 
3T2S'40" 1111OJ2'30" 
32~'SI "/IIIOJ2'33" 
32~'56" 1111 OJ2'24" 
32~ '57" 1111OJ2' 15" 
320n '57" 1111OJO'52" 
3X'23'50" 1111OJO'22" 
3X'23'25"/111~'52" 

32~'40"/II1OJI '57" 
3T2S'2S"/111OJI '12" 
32~4'23"/111OJ2'27" 

32on' IS" 1111OJO' 17" 

6. All leach dumps, PLS ponds, and raffinate ponds shall be protected from the 
nm-on from the 100-year, 24-hour storm. event. All leach dumps, PLS ponds, 
and raffinate ponds sball be so designed, constructed and operated to contain the 
direct precipitation from the 100-year, 24-hour storm. event plus the normal 
opemting solution volumes and mainfllin sufficient freeboard to prevent 
overtopping, with the exception of the No. 1 and No. 2 PLS Collection Ponds. 
Overflows from the No. 1 and No. 2 PLS Collectio~ Ponds ' shall flow via 
spillway to the North Silver Bell open pit collection sumps. Three feet of 
freeboard sball be maintained in all surface impoundments, with the exception of 
,the No.· 1 and No.2 PLS Collection Ponds, at all times except during storm 
events and periods of planned maintenance, during which one and one-half (1.5) 
feet of freeboard shall be maintained. 

7. The permittee shall not initiate any dump or in-situ (rubble) leaching prior to the 
development of the hydrologic sink downgradient of the leaching facilities. No 
dump or in-situ (rubble) leaching shall occur outside of the capture zone of the 
hydrologic sinks as defined in the ASARCO letters (see PART V.A.6) and 
potentiometric map (8-903-% G) dated August 14, 1992. 

B. Summary ofBADCT Elements 

The elements of the ASARCO Silver Bell Mine meeting BADer are as follows: 

1. Site preparation designed to minimize infiltration, including: 

a. Grubbing the native plants. 
b. Eliminating unconsolidated overburden. 
c. Backfilling and sealing underground mine workings that are under the 

dumps. 
d. Smoothing the side slopes to eliminate uneven topography. 



2. 

3. 

AQUIFER PROTECTION PERMlT 
PERMIT NUMBER P-IOOSIO 
Page4of46 

Material placement of the #1 and #2 dump leach material so that a very coarse 
zone of rock lies at the base. 

Surface runon \nmoff control, consisting of: 

a. A diversion channel designed to divert storm flows associated with a 
100 year, 24 hour rain event from. entering the facility. 

b. Solution contaUmient structures designed to capture and contain all 
storm flows that enter the facility associated with a 100 year, 24 hour 
rain event, in addition to the normal operating volumes. 

4. Solution management, consisting of : 

a.Sequencing of leaching activities (wet/dry cycling so that only 
portions of the leach dumps will be leached at anyone time). 

b. Daily inspection of dumps and ponds. 

c. Continual monitoring of the facility, which at a minimum will include 
the measurement of the solution flows, measuring pond freeboard,. 
pump amps, line pressures, and record keeping of these 
measurements. 

d. . . An appropriate contingency pIan. 

s. Collection ponds which will be lined with a 60-mil high density polyethylene 
(HDPE) liner, overlying a prepared subgrade on top of low permeability 
bedrock. 

6. Well defined canyon area for material placement and containment to ensure that 
all solutions and materials stay within the dump. 

7. Steep topography within the canyon area that reduces the possibility of solution 
ponding under the dump. 

8. Bedrock outcrops with mjnima) alluvial cover, which when removed, will 
mjnjrnjre the solution head. 

9. Low permeability bedrock for the dump leach foundation. 

10. No nearby surface waters, and the facility is not located within the 100 year 
flood zone per FEMA maps. 

11. Reconnaissance geologic mapping of the dump leach facilities which shows no 
major geologic structures that might enhance infiltration. 

12. Rubble leaching will take place only within the pit hydrologic sinks and within 
the ultimate pit limits that the rubblization creates. 



c. Monitoring Requirements 

AQUIFER PROTECTION PERl\flT 
PERMIT NUMBER P-IOOSIO 
PageS of 46 

All monitoring required in this permit shall continue for the duration of the permit, 
regardless of the discharge or operational status of the facility, unless otherwise 
designated in this permit or an approved contingency plan. This monitoring program 
may be modified, including possible reduction of monitoring frequencies and 
parameterS with Department approval after 24 months from the effective date of this 
permit. Requests for such changes must be written and include justification for the 
changes. 

1. Discharge Monitoring 

Raffinate and PLS from the mine shall be monitored according to PART IV, 
TABLES I.A. and I.B. in order to characterize potential discharge. 

a. Leach Solution Monitoring 

(1) The leach solution used in the dump and in-situ (rubble) leach process 
shall be monitored for inorganic parameters in PART IV, TABLE 
I.A. on a quarterly basis for four consecutive quarters and then 
afterward as may be required under the contingency plan should a 
violation of a permit condition occur. . 

(2) The leach solution used in the dump and in-situ (rubble) leach process 
shall be monitored and reported according to the terms and 
frequencies in PART IV, TABLEI.B. 

(3) The permittee may submit a written request to modify Alert Levels 
for leach solution monitoring. Such a request shall include a 
summary of adequate test results justifying the change. 

2. Groundwater Monitoring 

a. Hazardous Point(s) of Compliance 

The hazardous substance point(s) of compliance designated for this facility 
shall be located at the down gradient edge of the pollutant management area in 
the uppermost aquifer. The following monitor wells shall be constructed and 
used to monitor for hazardous pollutants: 



POC 
Monitoring Well 

MW-l 
MW-2 
MW-3 
MW-4 
MW-S 
MW-7 
MW-8 
MW-IO 
MW-ll 
MW-12 

AQUIFER PROTECTION PERMIT 
PERMIT NUl\£BER P-IOOSIO 
Page 6 of 46 

Latitude 

32~'40"N 

32~'S9"N . 
32~6'13"N 

32~6'lS"N 

32~6'06"N 

32~'20"N 

Longitude 

111o:i2'S4"W 
111o:i2'Sl"W 
111o:i2'32"W 
111o:il'4S"W 
111o:il'OO"W 
111o:i2'42"W 

To be Determined 
To be Determined 

32~'17"N 111~9'47"W 

To be Determined 

If alert levels for hazardous substances are exceeded at the point(s) of 
compliance, the permittee may be required to establish additional point(s) of 
compliance and to monitor at those point(s) of compliance. 

b. Non Hazardous Point(s) of Compliance 

Monitoring for non hazardous substances shall be conducted at the hazardous 
substance point(s} of compliance monitor wells. Non hazardous monitor wells 
will not be installed except pursuant to ~ outlined in the contingency 
plan or this section. The non hazardous substance point(s) of compliance 

. '. ... monitor wells · shall be located between the facility. and the property boundary 
and the 'appropriate monitoring points shall be designated· and located as 
follows: 

POC 
Monitoring Well Latitude Longitude 

NH-l 32~6'37"N 111o:il '33"W 
NH-2 32~6'SS"N 111o:i3'17"W 
NH-3 32~'S4"N 111o:i3'04"W 
NH-4 32~4'S7"N 111o:i3'31"W 
NH-S 32~4'22"N 111o:i3'30"W 
NH-6 32on'33"N ' 111o:i2'30"W 
NH-7 32on'33"N 111o:iO'4S"W 
NH-8 32on'37"N 111~9'Sl"W 

If alert levels for non hazardous substances are exceeded at the hazardous 
substance point(s) of compliance monitor wells, the permittee shall install the 
appropriate monitor well(s) at the point(s) of compliance established above. 

If alert levels for non-hazardous substances are exceeded at the non hazardous 
point(s) of compliance, the permittee' may be required to establish additional 
point(s) of compliance and to monitor at those point(s) of compliance. 

The Director may designate additional points of compliance if information on 
groundwater gradients or other pertinent information indicates the need. 
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c. Monitoring Well Locations 

A total of 12 monitoring wells shall be constructed at the locations indicated in 
PART IV, TABLE II.A. 

(1) Monitoring wells MW-2, MW-3, MW-4, MW-S, MW-6, 
MW -7, MW -9, and MW-ll shall be installed a minimum of 
six quarters prior to operation of Leach Dump No. 1. 

(2) Monitoring wells MW -1, and MW -10 shall be installed a 
minimum of eight quarters prior to the initiation of leaching 
of leach dump no. 2 and the West Oxide rubble leach, 
respectively. 

The initial location and installation of MW-8, MW-I0, and MW-12 will be 
delayed pending the completion of the study for the Silver Bell existing 
facilities. Specifically, MW-8 and MW-I0 shall be located and installed 
within 750 feet of the PMA in the area to the south of the El Tiro Pit and 
proposed West Oxide Pit, and MW -12 shall be located and installed within 
7S0 feet of the PMA to the southeast of oxide pit and to the south of the 
tailings facilities. (As referenced in PART II.H.10., the permittee shall submit 
an application for an individual APP for all existing facilities within 24 months 
of the effective date of this permit.) 

All monitoring wells shall· be installed and located according to plans approved 
by the Arizona Department of Water Resources (ADWR) and theADEQ 
Aquifer Protection Program Section as referenced in PART V.A. and as 
stipulated in PART II.C.S.b. 

After construction, the ADWR registration numbers of the wells shall be 
incorporated into this permit in PART IV, TABLE II.A. 

d. Ambient Groundwater Quality Monitoring 

Within two years, the permittee shall provide 8 quarterly analyses of 
groundwater samples to establish background ambient water quality data for 
evaluating any long-term changes in quality in accordance with PART IV, 
TABLE n.A. The initiation of ambient groundwater monitoring shall occur at 
least six (6) ·quarters prior to the initiation of leaching operations. 

Within 30 days of receipt of the analyses of the ambient water quality samples, 
the permittee shall submit a report to the ADEQ Aquifer Protection Program 
Section with the subsequent quarterly Self-Monitoring Report, required in 
PART II.!. The report shall include all data and calculations necessary to 
establish valid ALs and AQLs for each well on a well by well basis. The 
method for establishing ALs and AQLs shall be as follows: 

(1) Aquifer Quality Limits (AQLs) 

AQLs shall be established for parameters with primary 
Aquifer Water Quality Standards (AWQS). 
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If ambient concentration (mean) plus 3.188 times the 
standard deviation is below the AWQS, then AQL = 
AWQS. 

If ambient concentration (mean) plus 3.188 times the 
standard deviations exceeds the A WQS, then AQL = Mean 
+ 3.188 SD. 

(2) Alert Levels (ALs) 

Alert Levels sball be calculated as follows: 

Calculated AL = Mean + 3.188 SD. 

and established as follows: 

(i) Alert Levels for parameters with primary A WQS 

If calculated AL is below primary A WQS, then 
AL = Calculated AL 
If calculated AL exceeds primary A WQS, then no 
AL sball be established. 

(ii) Alert Levels for parameters without primary A WQS 

AL = Calculated AL 

If "non-detects" are measured for certain parameters during the ambient 
groundwater monitoring, then upon completion of ambient monitoring, the 
permittee shall propose an acceptable methodology to calculate, where 
applicable, the ALs or AQLs for that parameter. 

Ambient groundwater monitoring for radiochemicals shall be conducted in 
accordance with PART IV, TABLE il.A and shall continue for 4 consecutive 
quarters. At the end of four quarters the permittee shall submit the ambient 
monitoring data to the ADEQ Aquifer Protection Section for a determination if 
continued monitoring of radiochemicals is needed. The submittal shall include 
copies of the laboratory analytical reports and the accompanying QAlQC 
information. If approved by the ADEQ the monitoring requirement shall be 
dropped. If not approved by the ADEQ the monitoring frequency shall be 
reduced to annual. 

e. Compliance Monitoring 

After completion of the initial ambient groundwater monitoring requirements, 
the permittee shall continue to monitOr each well for the indicator parameters 

. listed in PART IV, Table II.B. · Suite B to determine that ALs have not been 
exceeded. If an AL of an indicator parameter has been exceeded in a well(s), . 
then the permittee sball begin monitoring that well(s) as per PART IV, 
TABLE II.B. Suite A. on a quarterly basis. Monitoring of Table II.B. Suite 
A. parameters will continue until the constituent(s) concentration is below the 
AL or AQL for two consecutive samples. 
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tttee may submit a written request to reduce the monitoring 
in PART IV, Table II.B. Suite A. upon completion of the ambient 
~r monitoring program established in accordance with PART 
nd in accordance with the following criteria: 

le parameter in question has not been detected for at least six (6) of 
~ eight (8) consecutive quarters of the ambient monitoring period, 
.d the detection limit is below any established or proposed numeric 
iuifer Water Quality Standard. If no numeric A WQS exists for the 
rameter in question, the acceptable detection limit shall be approved 
advance by the ADEQ Aquifer Protection Section The permittee 

1y propose the use of the practical quantitation limit as an acceptable 
tection limit if the sample matrix results in difficulties in achieving 
LIldard method detection limits; 

le parameter in question has not been detected in the process 
lutions used in the leaching and solvent extraction-electrowinning 
:>cesses, nor is known to be present in the process solutionS because 
its use as a reagent or because of its presence in a reagent used in 
~ process. Acceptable detection limits for the process solutions 
ill be in accordance with PART II.C.2.e.(1).; 

nzene and the polynuclear aromatic hydrocarbons listed in PART 
, Table I.B. shall not be removed should the contingency for 
>undwater monitoring of these constituents be implemented, . unless 
lerwise adequately proven to the Department that benzene andlor 
~ P AHs are not present; 

l analyses shall be performed using the same analytical method for 
~h parameter in question such that equivalent detection limits are 
rieved; 

e permittee shall submit a written report indicating the parameter(s) 
)posed for deletion and accompanied by the supporting data as 
tlined in PART II.C.2.e., including the laboratory analytical 
IOrts and quality assurance/quality control data, to the ADEQ 
[Uifer Protection Section for review and approval; 

IOn review and approval by the ADEQ the parameters in question 
L1l be dropped from the list of monitoring parameters. 

onal Monitoring 

QAlQC Requirements 

Pre-operational MoDitoring 
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tion of the surface impoundment and 
ers the subgrade shall be inspected 
F of sharp objects of any kind that 
~ the liner. Ruts caused by the 
~uipment or by the geomembrane 
pment must be leveled by hand. The 
Er or designated quality control 
r shall inspect the subgrade to insure 
paration has been achieved and tested 
~ approved criteria submitted with the 
f' referenced in PART V. and PART 
. r plans). 

l testing shall be conducted on 100% 
~. Destructive tests for shear and 
~ be performed at least every 300 
I field seam, and at least every 500 
ftory seam. Seam testing shall be in 
~ ASTM D4437 (for field seams), 
~ (for factory seams), and in 
h the approved criteria submitted with 
tcation, referenced in ' PART V and 
I 

fQAlQC) of this permit. 

i 
Shan install a pump capable of 
~ 10 gpm (14,400 gpd) in the 

~ 
of the leak: detection system to 
one (1) foot of head on the . 
for the following solution ponds: 

~) Raffinate Pond, (2) Intermediate 
I, (3) Intermediate PLS Pond, and (4) 
~ Pond. 

i 
l, solution ponds, and diversion 
I be inspected as specified in PART 
I. 

in) Raffinate Pond (007), Intermediate 
i (008), Intermediate PLS Pond (010), 
! Feed PLS Pond (011) leak detection 
Ie monitored for fluid. presence on a 
ind pumped as needed. Records of the 
~ shall be maintained by the permittee 
~for a period of five (5) years from the 

ron. 
i 
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b. Facility Maintenance Inspection , 

(1) The facility and pollution control structures shall be 
inspected for the items listed in PART IV, TABLE m. A 
log ~f these inspections shall be kept at the facility for five 
(5) years from the ~ of each inspection, available for 
review by ADEQ personnel. 

(2) If any damage of the pollution control structures is identified 
during inspection, proper repair procedures shall be 
performed. All repair procedures and materia1(s) used shall 
be documented on the Self-Monitoring Report and 
Documentation Form and submitted quarterly to the ADEQ, 
Aquifer Protection Program Section. If no damage to the 
pollution control structures is identified · during the quarter, 
the permittee shall indicate that the required inspections 
occurred during the quarter. 

4. Sampling Protocols 

a. Discharge Monitoring 

(1) Leach Process Solution Monitoring· 

The . permittee . shall conduct leach · process ·solution 
monitoring in accordance with PART IV , TABLE I.A. and 
TABLEI.B. 

Daily process solution monitoring shall be performed in 
accordance with the permittee's standard procedures for 

. process control solution analyses. 

b. Groundwater Monitoring 

(1) Sampling procedures, preservation techniques and holding times shall 
be consistent with the May, 1991 ADEQ Quality AssuIance Project 
Plan. 

(2) Static water levels shall be measured and recorded prior to sampling. 
Wells shall be purged of at least three borehole volumes (as calculated 
using the static water level) or until indicator parameters (pH, 
temperature, conductivity) are stable, whichever representS the 
greater volume. If evacuation results in the well going dry, the well 
should be allowed to recover to 80 % of the original borehole volume. 
An explanation for reduced pumping volumes, a record of the volume 
pumped, and modified sampling procedures shall be reported on the 
Self-. Monitoring Report and Documentation Form. 
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(1) Freeboard Monitoring 

All freeboard measurements shall consist of the vertical distance 
between the fluid surface and the lowest point on the berm of the 
pond. 

s. Installation and Maintenance of Monitoring Equipment 

a. Monitoring Equipment 

The permittee shall provide monitoring or sampling access, ports or devices at 
the facility for all monitoring required by this permit. 

b. Groundwater Monitoring Equipment 

All groundwater monitoring wells, required by this permit, shall be installed 
and maintainM according to plans approved by the ADEQ Aquifer Protection 
Program Section so that proper groundwater samples can be collected. Should 
additional groundwater wells be determined necessary, the construction details 
shall be submitted to the ADEQ Aquifer Protection Program Section" for 
approval. 

6. Monitoring Records " 

a. Discharge Monitoring Records 

(1) The following information associated with each sample, 
inspection or measurement and the name of each individual 
who performed the sampling or measurement should be 
included in the monitoring records; 

(a) Date, time and exact place of sampling, inspection, 
or measurement and the name of each individual 
who performed the sampling or measurement. 

(b) Procedures used to collect the sample or make the 
measurement. 

( c) Date on which sample analysis was completed. 

(d) Name of each individual and laboratory who 
performed the analysis. 

(e) Analytical techniques or methods used to perform 
the sampling and analysis. 

(t) Chain of custody records. 

(g) Any field notes relating to the information described 
in subparagraphs a through f above. 
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(2) Operational MonitoringlFacility Inspection Records 

(a) Facility Inspection Records 

The following information shall be recorded for 
weekly facility inspections: 

Name of inspector, date and approximate time of 
inspection, condition of facility components listed in 
PART IV, TABLE m, and any damage or 
malfunction and repairs performed. 

(3) Process Solution Monitoring 

The permittee shall record the date on which daily 
. measurements of solution flowrates and solution levels of 
each pond are taken. Chain of custody forms are not 
required for daily process solution monitoring. 

(4) Groundwater Monitoring Records 

All information required in PART II.C.6.a.(1) shall be 
recorded for each groundwater sample collected as required 
by this permit. 

D. Contingency Plan Requirements 

The permittee shall maintain at least one copy of the approved contingency planes) at 
the location where day-to-day decisions regarding the operation of the facility are made. 
The permittee shall revise promptly all copies of the contingency planes) to reflect 
approved changes. The permittee shall advise anyone responsible for the operation of 
the facility of the location of copies of all contingency and emergency plans. In 
addition to any information contained in the contingency plan referenced in Part V.A, 
at a minimum, the following contingency requirements shall be implemented. 

1. AUDU AQL Contingencies 

a. Discharge Alert Level Exceedance 

(1) Primary Leachate Collection Sumps in Surface 
Impoundments (pLS and Raffinate Ponds) 

The permittee shall initiate the following actions within five 
days of becoming aWare that the volume pumped from a leak 
detection sump is greater than 5,000 gpd. 

(a) Conduct the necessary tests to determine the location 
of leaks in the primary liner, including, ifnecessary, 
emptying of the impoundment. 
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(b) Quantify and record the amount of fluid pumped 
from the leachate collection system. 

(c) Repair all identified points of leakage into the 
leachate collection system. 

(2) Benzene and Polynuclear Aromatic Hydrocarbon (P AH) 
Monitoring 

Within 30 days of becoming aware of an exceedance of the 
alert level or discharge limit for benzene and/or the five 
PAHs listed in PART IV, TABLE I.B., the permittee shall 
initiate monitoring for benzene and P AHs in the facility point 
of compliance monitor wells for eight quarters and thereafter 
monitor on an annual sampling and reporting frequency. The 
results of the initial groundwater sampling shall be submitted 
to the ADEQ Aquifer Protection Program Section within 30 
days of receipt of the results. The Departnient may require 
additional monitoring, studies or remedial activities beyond 
those specified in the permit. 

2. General ALI AQUDL Contingencies 

Alert Level (AL), Discharge Limit (DL) or Aquifer Quality Limit 
(AQL) Exceedance 

a. The permittee shall notify the Department at the address specified in 
PART II.I.l within five days of becoming aware of the exceedance of 
an Alert Level, Discharge Limit or Aquifer Quality Limit. 

b. Verification sampling shall be conducted within 15 (fifteen) days of 
becoming aware that Alert Level, Discharge Limit or Aquifer Quality 
Limit has been exceeded. 

c. Within five days of receiving the results of verification sampling from 
the laboratory, the permittee shall notify the Department of the 
results, at the address indicated in PART 11.1.1, regardless of whether 
the results are positive or negative. 

(1) If the results of verification sampling indicate that an AL, 
DL or AQL has not been exceeded, the permittee shall 
assume that no exceedance has occurred; no further action is 
required until the next scheduled monitoring round. 

(2) If the results verify that a DL or AQL has been exceeded, the 
permittee shall, within 30 days of receiving the laboratory 
results verifying that a DL, or AQL has been exceeded, 
submit to the ADEQ, Aquifer Protection Program Section, 
either (a) or (b) of the following: 
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a written report which includes the documentation 
specified in PART II.I.3.b. Upon approval by the 
Department, the permittee shall initiate the actions 
necessary to mitigate the impacts of the violation. 
At a minimum, the plan shall include provisions for 
more frequent sampling until constituent 
concentration is below the AL, DL or AQL for two 
consecutive samples. The plan shall indicate if any 
additional parameters are to be tested. 

a demonstration that the DL or AQL exceedance 
resulted from error(s) in sampling, analysis, Of 

statistical evaluation. 

(3) If the results verify that an AL has been exceeded, the 
permittee shall, if requested by the Director, within 30 days 
of receiving the laboratory results verifying that an AL has 
been exceeded, submit to the ADEQ Aquifer Protection 
Program Section, either (a) or (b) of the following: 

(a) a written report describing the causes, impacts Of 

mitigation of the discharge. 

(b) . a demonstration that the AL . exceedance resulted 
from error(s) in sampling, analysis, or statistical . 

. evaluation. 

(4) Upon review of the report documenting an AL, DL, or AQL 
exceedance, the Department may require additional 
monitoring andlor action beyond those specified in this 
permit. 

3. Accidental Discharge 

a. The permittee shall correct any failure that results in an accidental 
discharge and take the following actions: 

(1) Within 30 days of an accidental discharge that might cause 
the exceedance of an AQL or might cause imminent and 
substantial endangerment to public health or · the 
environment, the permittee shall submit to the ADEQ 
Aquifer Protection Program Section a written report that 
includes the documentation required in PART 11.1.3. 

(2) Upon review of the above required report, the Department 
may require additiorial monitoring and/or actions. 
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b. Emergency Response 

(1) The permittee shall provide for emergency response on a 24-
hour basis in the event that a condition arises which results in 
imminent and substantial endangerment to public health or 
the environment. The plan shall be kept at the facility and 
provide for the following: 

(a) designation of an emergency response coordinator 
who shall notify ADEQ, Aquifer Protection 
Program Section and activate the necessary 
contingency plan in the event of an emergency; 

(b) a general description of the procedures, personnel 
and equipment to be used to assure appropriate 
mitigation of unauthorized discharges; and 

(c) a list of names, addresses and teiephone numbers of 
persons to be . contacted in the event of an 
emergency. 

(2) The emergency response coordinator shall notify the ADEQ, 
Aquifer Protection Program Section immediately .in the event 
that emergency response' measures are taken or those portions 
of the contingency plan that address an imminent and 
substantial endangerment are activated. 

4. Slope Failures 

If a slope failure involving the leach dumps, JUbblized zones, surface 
impoundments or liners occurs the permittee shall promptly close the active 
area in the vicinity of the failure, and conduct a field investigation of the 
failure to analyze its origin and extent, its impact on the facility operations, 
temporary and permanent repairs and changes in operational plans considered 
necessary. 

E. Temporary Cessation 

The permittee shall notify the ADEQ Aquifer Protection Program Section in writing 
before any temporary cessation of operations at the facility. Notification of the 
temporary cessation does not relieve the permittee of any permit requirements uriless 
otherwise specified in this permit. . 

Accompanying the notification shall be a description of any measures to be taken to 
maintain discharge control systems such that discharge is rninirnjred to the maximum 
extent practicable during temporary cessation. . 
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1. The permittee shall notify the ADEQ, Aquifer Protection Program Section of 
the intent to cease, without intent to resume, an activity for which the facility 
was designed or operated prior to ceasing. Within 90 days following 
notification, the permittee shall submit for approval, to ADEQ Aquifer 
Protection Program Section, a closure plan which eliminates, to the greatest 
extent practicable, any reasonable probability of further discharge from the 
facility and of exceeding Aquifer Water Quality Standards at the applicable 
point of compliance. This plan shall be in addition to the approved closure 
method referenced in the facility file. The plan shall describe the following 
details: 

a. The approximate quantities and the chemical, biological, and physical 
characteristics of the materials to be removed from the facility; 

b. the destination of the materials to be removed from the facility and an 
indication that placement of the materials at that destination is 
approved; 

c. the approximate quantities and the chemical, biological, and physical 
characteristics of the materials that will remain at the facility; 

d. the methods to be used .to treat any materials remaining at the facility; 

e. the methods to be used to control the discharge of pollutants from the 
facility; 

f. any limitations on future land or water uses created as a result of the 
facility's operations or closure activities; 

g. the methods to be used to secure the facility; 

h. an estimate of the cost of closure; and 

i. a schedule for implementation of the closure plan and the submission 
of a post-closure plan. 

2. Upon completion of closure activities, the permittee shall give written notice to 
ADEQ Aquifer Protection Program Section indicating that the approved 
closure plan has been fully implemented. 

G. Post-Closure 

1. Post-closure requirements by the ADEQ, Water Permit Unit will be based on 
the review of facility closure activitieS. 

2. The post-closure plan shall ensure that any reasonable probability of further 
discharge from the facility, and of exceeding Aquifer Water Quality Standards 
at the applicable points of compliance, are eliminated, to the greatest extent 
practicable. If a modified post-closure plan is deemed to be necessary, the 
modified plan shall describe all of the following: 
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a. The duration of the post-closure care. 

b. The monitoring procedures to be implemented by the permittee, 
including monitoring frequency, ' type, and location. 

c. A description of the ' operating and maintenance procedures to be 
implemented for aquifer quality protection devices, such as liners, 
treatment systems, pump-back systems, and monitoring wells. 

d. A schedule and description of physical inspections to be conducted at 
the facility following closure. 

e. An estimate of the cost of post-closure maintenance and monitoring. 

f. A description of limitations on future land or water uses, or both, at 
the facility site as a result of facility operations. 

3. The permittee shall notify ADEQ Aquifer Protection Program Section in 
writing when the post-closure activities have been completed. 

4. At a minimum, post-closure requirements shall include maintenance and 
monitoring activities, as described in the plans teferenced in PART IV, 
TABLE ill and PART V.A. These shall essentially consist of: periodic 
verification that all the containment . and monitoring structures and facilities 
retain their integrity and their operability; appropriate repairs as necessary; and 
monitoring of groundwater and leachate. These activities will continue for a . 
period of time to be determined at the time of closure, and approved by the 
ADEQ Aquifer Protection Program Section, and neither shall their frequency 
be modified nor the monitoring ceased without approval by the ADEQ. 

H. Compliance Schedule Requirements 

1. The permittee shall submit to the ADEQ Aquifer Protection Program Section 
within 24 months of the effective date of the permit, the tabulated ambient 
groundwater monitoring data as required in PART IV TABLE II. 

2. The permittee shall, within 24 months of the effective date of the permit, Qr 
prior to the initiation of leaching, whichever comes first, submit to the ADEQ 
Aquifer Protection Program Section, a report . which includes the statistical 
calculations of the alert levels and aquifer quality limits to be established for 
the point of compliance monitor wells. The report shall include copies of the 
laboratory analytical reports and the QAlQC procedures using in collection and 
analysis of the samples. 

3. The permittee shall, within 60 days of the .effective date of the permit, submit 
a copy of a facility emergency response pian to the ADEQ Aquifer Protection 
Program Section. The plan shall include the information as referenced in 
PART·II.D.3.b. 
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4. The permittee sball submit to the ADEQ Aquifer Protection Program Section, 
within 30 days of the completion of construction, the as-built construction 
drawings for all leach dumps, liner systems, PLS ponds, raffinate ponds, and . 
storm. water diversion structures. All construction drawings shall be signed 
and sealed by a professional engineer registered in the State of Arizona. 

s. The permittee shall, within 30 days of completion of construction of the 
facilities referenced in PART II.H.4., submit the results of ·a1l quality 
assuranceIquality control testing to the ADEQ Aquifer Protection Program 
Section. 

6. ~ The permittee shall install groundwater monitor wells MW -1 and MW -10 at 
least 24 months prior to the initiation of leaching activities at leach dump No. 
2 and the West Oxide Pit rubble leach, respectively. MW-1 and MW-10 shall 
be monitored in accordance with PART IV, TABLE IT.A., and the ambient 
monitoring data and statistical · AL and AQL calculation shall be submitted to 
the ADEQ Aquifer Protection Program Section prior to the initiation of 
leaching operations at leach dump No. 2 and the West Oxide Pit rubble leach 
for review, approval and incorpo[ation into the permit and in accordance with 
PART IT. C.2.d. Upon the completion of ambient monitoring the permittee 
shall conduct monitoring ofMW-1 and MW-I0 in accordance with PART IV, 
TABLE ll.B. Suite B. 

7. The permittee shall submit to the ADEQ Aquifer Protection Program Section a 
report documenting the existing hydrologic conditions in the North Silver Bell 
open pit and surrounding areas and the west Oxide open pit and surrounding 
areas prior to the initiation of leaching operations, but no longer than one year 
after the initiation of excavation of the open pits. 

8. The permittee shall, within 30 days of the initiation of pre-mine activities, 
submit notification to the ADEQ Aquifer Protection Program Section of the 
initiation of pre-mine activities. Pre-mine activity is conventional truck and 
shovel mining that is performed prior to actual leaching. 

9. The permittee shall, at the end of the one year pre-mine activities, submit to 
the ADEQ Aquifer Protection Program Section a proposal for a .groundwater 
level monitoring plan, including proposed locations of fixed piezometer pairs 
and other measurement locations, proposed frequency of monitoring and 
reporting, and proposed mjnjmum sample point density for the Oxide, West 
Oxide, El Tiro and North Silver Bell open pits and surrounding areas. Upon 
review and approval by the ADEQ Aquifer Protection Program Section the 
monitoring plan shall be incorporated into the permit. 

10. The permittee shall, within 24 months of the effective date of the permit, 
submit an application for an indivi~ Aquifer Protection Permit for all 
existing facilities and existing discharging activities at the ASARCO Silver 
Bell Unit, including, but not limited to all leaching operations, surface 
impoundments, tailings facilities and pollution control facilities. 
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11. The permittee shall submit, within thirty days of receipt of the fourth quarter 
results of polynuclear aromatic hydrocarbon (P AH) monitoring, a written 
report to the ADEQ Aquifer Protection Program Section proposing the alert 
levels for the five P AHs. The alert levels shall be based on the practical 
quantitation limits achieved during analysis of the four quarterly samples 
during the first year of monitoring, if the practical quantitation limits exceed 
0.005 milligrams per liter (mg/L). The permittee shall direct the analytical 
laboratory to take the steps necessary to achieve the lowest detection limits 
possible. Upon review and approval by the ADEQ Aquifer Protection 
Program Section the alert levels shall be incorporated into the permit. 

If at any time during the life of the permit, the permittee is able to adequately 
prove to the Department that neither Benzene nor one of the five P AHs are 
present in the process solution, then upon review and approval by the 
Department, Benzene and/or one the P AHs shall be dropped from the list of 
monitOring parameters. 

1. Reporting Requirements 

1. Reporting Location 

Signed copies of all reports required herein shall be submitted to the 
Department at: 

Arizona Department of Environmental Quality 
Aquifer Protection Program Section 

3033 North Central Ave 
Phoenix, Arizona 85012 

Phone Number: (602) 207-4622 

2. Monitoring Reporting 

a. The permittee shall complete the Self-Monitoring Report and 
Documentation Form provided by the Department to reflect facility 
inspection requirements designated in PART IV, TABLE m and 
submit to the ADEQ, Aquifer Protection Program Section quarterly 
along with other reports required by this permit. Facility inspection 
reports shall be submitted no less frequently than quarterly, regardless 
of operational status. 

b. PART IV, TABLES I.A., LB., II.A., and II.B. contain the frequency 
for reporting results from discharge and groundwater monitoring 
requirements. Results shall be submitted in the Self-Monitoring 
Report Form. Monitoring methods shall be recorded and any , 
deviations from the methods and frequencies prescribed in this permit 
shall be reported. 
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c. The permittee shall complete the Self-Monitoring Report Forms, to be 
supplied by the Department, to the extent that the information 
reported may be entered on the form. The results of all monitoring 
required by this permit shall be submitted in such a format as to allow 
direct comparison with the limitations and requirements of the permit. 

3. Permit Violation Reporting 

a. The permittee shall notify the ADEQ Aquifer Protection Program 
Section within five days of becoming aware of a violation of any 
permit condition. 

b. The permittee sha1l submit a written report within 30 days after 
becoming aware of the violation of a permit condition. The report 
shall document all of the following: 

. (1) A description of the violation and its cause; 

(2) the period of violation, including exact date(s) and time(s), if 
known, and the anticipated time period during which the 
violation is expected to continue; 

(3) any action taken or planned to mitigate · the effects or the 
violation, or to elimjnate or prevent recurrence of the 
violation; 

(4) any monitoring activity · or other information which indicates 
that any pollutants would be reasonably expected to cause a 
violation of an Aquifer Water Quality Standard; and 

(5) any malfunction or failure of pollution control devices or 
other equipment or process. 

4. Modification Reporting 

a. All requests for permit modifications sha1l be done in accordance with 
PART VI.H.3., unless otherwise specified in this permit. 

b. Requests for a major modification to a facility (as defined in PART 
V.C.24.) shall be submitted at least 180 calendar days before making 
the major modification. 

s. Operational Reporting 

a. The permittee sha1l report operational conditions listed in PART IV, 
TABLE m in the Self-Monitoring Report form quarterly. If none of 
the conditions occur, the rePort shall say -no event-for a particular 
reporting period. If the facility is not in operation, the permittee shall 
indicate that fact in the Self-Monitoring Report. . 

b. The permittee shall submit data required in PART IV, TABLES I 
through IV regardless of the operating status of the facility unless 
otherwise approved by the Department or allowed in this permit. 
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The Self-Monitoring Report shall include: Copies of laboratory analysis 
forms, documentation on sampling date and time, name of sampler, static 
water level prior to sampling, sampling method, purging volume, indicator 
parameters, analytical method, method detection limit, date of analysis, 
preservation and transportation procedures, and analytical facility. Data shall 
be compiled on standardized forms which allow comparison with past reports. 

7. Samples taken report due by: 

Samples taken Quarterly ~ 

during quarter Report -
beginning due by 
Jan Apr 28 
Apr Jul28 
Jul Oct 28 
Oct Ian 28 



PARTm. 

A. 

OTHER CONDITIONS 

Analytical Methodology 
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The water samples shall be analyzed using EPA approved methods or Arizona State 
approved methods listed in PART IV, TABLES I and II. Alternative'EPA or Standard 
Methods may be substituted for the methods specified in PART IV so long as 
equivalent or better detection limits are achieved. The analysis shall be performed by a 
laboratory licensed by the Arizona State Laboratory. For results to be considered valid, 
all analyses shall be performed by a licensed and certified laboratory and ·all analytical 
work shall meet quality control standards specified in the approved methods. A list of 
certified laboratories can be obtained at the address listed below: 

Arizona Department of Health Services 
Office of Laboratory Licensure and Certification 

3443 North Central Avenue 
Phoenix, Arizona 85012 

Phone Number: (602) 255-3454 

B. Environmental Laboratory Contact 

Upon submittal of the samples to a state-certified laboratory for analysis, a copy of the 
appropriate portions of the signed permit shall be fOIWarded to the laboratory for 
reference. 
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DISCHARGE MONITORING 

TABLEI.A 
LEACHING PROCESS SOLUTION MONITORING 

SmnRij~PomtNmmb~ 
00IB 
007 

Parameter 
S· AG ralIn wte ene orgamcs 

pH (field) 
Specific Conductance (field) 
Temperature (field) 
pH (lab) 
Specific Conductance (lab) 
Temperature (lab) 
Calcium. 
Magnesium. 
Potassium. 
Sodium. 
Chloride 
Fluoride 
Nitrate-Nitrite as N 
Sulfate 
Hardness 04 

Total Dissolved Solids (TDS) . 

Identification 
No. 1 PLS Collection Pond 
Plant (Main) Raffinate Pond 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Analytic 
Method 3 

N/A 
N/A 
N/A 

EPA 150.1 
EPA 120.1 
EPA 170.1 
EPA 215 

EPA 242.1 
EPA 258.1 
EPA 273.1 
EPA 325 
EPA 340 
EPA 353 
EPA 375 

Calculation 
EPA 160.1 

Location 
320U)'03· N/lllo:l1'47· W 
32OZ3'25· N/IIIOZ9'52· W 

Quarterly for Quarterly for 
four quarters; . four quarters; 

As maybe As maybe 
required by required by 
contingency . cOntingency 

plan thereafter plan thereafter 
• • 
• • 
• • 
• • 
• • 
• • 
• " 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 



TABLE LA (Cont.) 

. Antimony N/A N/A 
Arsenic N/A N/A 
Barium N/A N/A 
Beryllium N/A N/A 
Cadmium N/A N/A 
Chromium N/A N/A 
Copper N/A N/A 
Iron N/A N/A 
Lead N/A N/A 
Manganese N/A N/A 
Mercury N/A N/A 
Nickel N/A N/A 
Selenium N/A N/A 
Thallium N/A N/A 
Zinc N/A N/A 

RadiochemicaJs5: 
Gross Alpha Particle Activity N/A N/A 

Radium-226 N/A N/A 
Radium-228 N/A N/A 
Uranium (total) 6 N/A N/A 
Radon- 222 6 N/A N/A 
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EPA 204 " 
EPA 206 " 
EPA 208 " 
EPA 210 " 
EPA 213 " 
EPA 218 " 
EPA 220 " 
EPA 236 " 

- EPA 239 " 
EPA 243 " 
EPA 245 " 
EPA 249 " 
EPA 270 " 
EPA 279 " 
EPA 289 " 

EPA 900.1 Quarterly for 
four quarters; 

Asper 
contingency 

plan thereafter 
EPA 903.1 " 
EPA 904 " 
EPA 908 " 
EPA 908 II 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Quarterly for 
four~; 

Asper 
contingency 

plan thereafter 
" 
" 
" 
" 



SampiiIl2 Point Number 
oolB 
007 

Parameter 

Flow Rate (pond 011) 
Benzene ./ 

Benzo (b) fluoranthene 
Benzo (a) pyrene 

Dibenzo (a,h) anthracene 
Dibenzo (a,i) pyrene 
Indeno (1,2,3- cd) pyrene 

AQUIFER PROTECTION PERMIT 
PERMIT NUMBER P-IOOSIO 

. Page 26.of 46 

TABLELB 
GENERAL ORGANICS 

Identification 
No. 1 PLS Collection Pond 
Plant (Main) Raffinate Pond 

9000 gpm N/A 
Reserved 0.005 

Reserved * 
Reserved * 
Reserved * 
Reserved * 
Reserved * 

Analytic 
Method 3 

FlowMeter 
EPA 602 

EPA 610 
EPA 610 
EPA 610 
EPA 610 
EPA 610 

Location 
32~6'03· N/1110:31 '47· W 
32~3'25· N/111~9'52· W 

Daily Ot'Ulnet'ly. 
Quarterly for Quarterly for 
four quarters; four quarters; 

thereafter thereafter 
annually annually 

• • 
• • 
• • 
• • 
• • 



Sampling Well 
Point Number 

Number 
01 MW-1 
02 MW-2 
03 MW-3 
04 MW-4 
05 MW-S 
06 MW-6 
07 Mw-7 
OS MW-8 
0ge MW-9 
10 MW-I0 
11 MW-11 
12 MW-12 

l 
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TABLEll.A 
AMBIENT GROUNDWATER MONITORING, 

Cadastral ADWR 
Location Registration Number Latitude Longitude 
(x-y-z)NN 

32 25'40"N ' 111 32' 54- W 
32 25' 59" N 111 32' 51- W 
32 26' 13" N 111 32' 32- W 
32 26' IS" N 111 31' 4S- W 
32 26' 06" N 111 31' 00- W 
32 25' 15" N 111 31' OS- W 
32 25' 20" N 111 32' 42" W 

To be Determined 
32 24' 09" N 111 30' 13" W 

To be Determined 
32 23' 17" N 111 29' 47" W 

To be Determined 



TABLE II.A. (Cont.) 

Parameter 

General In Ol"2arucs: 
pH (field) 
·Specific Conductance (field) 
Temperature (field) 
pH (lab) 
Specific Conductance (lab) 
Temperature Oab) 
Calcium 
Magnesium 
Potassium 
Sodium 
Alkalinity (Total) 
Bicarbonate 7 

Chloride 
Fluoride 
Nitrate- Nitrite as N 
Sulfate 
Hardness 
Total Dissolved Solids (TDS) 
Metals s • . 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Man~anese 

Mercury 
Nickel 
Selenium 
Thallium 
Zinc 

Analytical 
Method 3 

N/A 
N/A 
N/A 

EPA 150.1 
EPA 120.1 
EPA 170.1 
EPA 215 

EPA 242.1 
EPA2S8.1 
EPA 273.1 
EPA 310 

Calculation 
EPA 325 
EPA 340 
EPA 353 
EPA 375 

Calculation 
EPA 160.1 

EPA 204 
EPA 206 
EPA 208 
EPA 210 
EPA 213 
EPA 218 
EPA 220 
EPA 236 
EPA 239 
EPA 243 
EPA 245 
EPA 249 
EPA 270 
EPA 279 
EPA 289 
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Sampling 

Qtly for 8 Qtrs Qtly for 8 Otrs 
• • 
• • 
• • 
• · 
• · 
• • 

· • 
• • 
• • 
• • 
• · 
• • 
• • 
• • 
• • 
• • 
• • 

Qtly For 8 Qtrs Qtly For 8 Qtrs 
• • 
• • 
• • 
• • 

· • .. · 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 



TABLE n.A. (Cont.) 

Radiochemicals 5": 
Gross Alpha Particle Activity EPA 900.1 

~ 

Radium 226 EPA 903.1 
" Radium 228 EPA 904 
Uranium (total) 6 EPA 908 
Radon 222 6 EPA 908 
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Quarterly for 4 Quarterly for 4 
quarters Quarters 

" " 
" " 
" " 
" " 



Sampling Well 
Point Nmnber 

Nwnber 
01 MW-1 
02 MW-2 
03 MW-3 
04 MW-4 
05 MW-5 
07 MW-7 
08 MW-S 
10 MW-IO 
11 MW-l1 
12 MW-12 

• • •.• .• - - ' ." .. . . .. .... . ... - •• ~ • • ,- _. , - ..... ,--,~-~ - . ~, .... - •. ____ ._ t ... .. . .:,, _ :~."'- j- .... - .. j-.... _ . I.. ~ :04."_',,_oL __ .;: .... . ......... ~ . ..... . .I .. .. 
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TABLEn.B 
GROUNDWATER MONITORING 

Cadastral ADWR 
Location Registration Nmnber Latitude Longitude 
{x-y-z)NN 

32 25' 40- N 111 32' 54- W 
32 25' 59- N 111 32' 51- W-
32 26' 13- N 111 32' 32- W 
32 26' IS- N 111 31' 4S- W 
32 26' 06- N 111 31' 00- W 
32 25' 20- N 111 32' 42" W 

To be Determined 
To be Determined 

32 23' 17- N 111 29' 47- W 
To be Determined 



Parameter .. 

S . te A General In w - Ol"2arucs: 

Calcium 
Magnesium 
Potassium 
Sodium 
Alkaliility (Total) 
Bicarbonate 7 

Chloride 

Fluoride 
Hardness " 
Nitrate - Nitrite as N 

Suite A-Metals 5: 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Thallium 

Suite A- Radiochemicals s: 
Gross Alpha Particle Activity 

Radium-226 
Radium-228 
Uranium (total) 6 

Radon-222 6 
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TABLE n.B., SUITE A 

AQL 
(m 10 1 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Calculated 
N/A 

Calculated 

Calculated 

Calculated 
Calculated 
Calcualted 
Calculated 
Calculated 
Calculated 
Calculated 
Calculated 
Calculated 
Calculated 

Calculated 

Calculated 
Calculated 

N/A 
N/A 

Alert 
Levell 

Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 

Reserved 
Reserved 
Reserved 

Reserved 

Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 

Reserved 

Reserved 
Reserved ' 
Reserved 
Reserved 

Analytical 
Method 3 

EPA 215 
EPA 242.1 
EPA2S8.1 
EPA 273.1 
EPA 310 

Calculation 
EPA 325 

EPA 340 
Calculation' 
EPA 353 

EPA 204 

EPA 206 
EPA 208 
EPA 210 
EPA 213 
EPA 218 
EPA 239 
EPA 245 
EPA 249 
EPA 270 
EPA 279 

EPA 900.1 

EPA 903.1 
EPA 904 

, EPA 908 
EPA 908 

Sampling 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsPer 
Contingency 

Plan 
• 
• 
• 
• 
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TABLE II.B., SUITE B 

Parameter AQL Alert ' Analytical Sampling Reporting 
(mg/l) 1 Levell Method 3 Frequency Frequency 

General Inorganics: Quarterly 

pH (field) N/A Calculatedl N/A • 
Specific Conductance (field) N/A Reserved N/A • 
Temperature (field) N/A N/A ' N/A • 
pH (lab) N/A N/A EPA 150.1" · . 
Specific Conductance (lab) N/A N/A EPA 120.1 

,. 
Coppers N/A Calculated EPA 220 • 
Sulfate Reserved Calculated EPA 375 • 
Total Dissolved Solids (TDS) N/A Calculated EPA 160.1 • 
Iron N/A Calculated EPA 236 • 
Manganese N/A Calculated EPA 243 • 
Zinc N/A Calculated EPA 289 • 

Explanation to footnotes: 

1 - All discharge limits (DLs) and aquifer quality limits (AQLs) are in milligrams per liter 
(mg/L) unless othe~se indicated. 

2 - All alert levels are in milligrams per liter (mg/L) unless otherwise indicated. 

3 - All analytical methods are EPA methods unless otherwise indicated. 

4 - Hardness may be determined using EPA method 130 or as the sum of the Ca and Mg 
concentrations expressed as Caco3 

5 - All metals and radiochemical analyses shall be conducted for the dissOlved fraction 
(dissolved metals and dissolved radiochemica1s) and shall be filtered to .10 microns. 

6 - Uranium species and Radon-222 are only required to be tested if the gross alpha particle 
activity exceeds 15 picocuries per liter (pCi/L). Uranium (total) is the sum of the individual uranium 
isotopes, U-234, U-235, and U-238. 

Quarterly 
• 
• 
• 
• 
• 
• 
• 
• 
" 

" 
" 

7 - Bicarbonate may be determined using EPA method 310 or may be determined by calculation. 

8 - The alert level for pH shall be set equal to the mean - (1.S)(log units) 

NI A means not applicable. 

Reserved means that the Arizona Department of Environmental Quality reserves the right to 
establish discharge limits (DLs), aquifer quality limits (AQLs), and/or alert levels (ALs) at a later date. 
Any future change of a DL, AQL, and/or AL shall be neg9tiated with the permittee. 

Calculated means that AQLs and ALs shall be established as set forth in PART II.C.2.d. 
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* -Alert levels for the five polynuclear aromatic hydrocarbons (P AHs) shall be determined 
using the practical quantitation limits developed from the first year (four quarters) of process solution 
monitoring in accordan~ with PART II.H.I1. 
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TABLEm 
FACILITY INSPECTION 

Parameter Perfonnance Levels 
PLS and Raffinate Ponds No visible cracks or leaks in 

liner; 

Minimum three-feet of 
Freeboard freeboard; 

No evidence of seepage 
No. 1 and 2 PLS Collection Ponds Free of obstructions, debris 
spillway and overflow channels Not overgrown with 

vegetation 
PLS and Raffinate Pond Berm No substantial erosion; 
Integrity No evidence of seepage 

Not overgrown with 
vegetation 

PLS and Raffinate Pond Leak No impairment of access; 
Detection Sumps 

Storm Water Diversion Ditches No substantial erosion 
Not overgrown with . 
vegetation 
Free of obstruction, debris 

Monitor Well Integrity Wellhead cap or box locked 
and secure 
No visible damage 

Inspection 
Frequency 
Quarterly 

Daily 

Quarterly 

Quarterly or 
after major rain 
event (2· in 24 

hrs) 

Weekly 

Quarterly 

Quarterly and as 
sampled 
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TABLE IV , 
OPERATIONAL REPORTING SUMMARY 

Operational Condition 

Alert Level Exceedance 

Groundwater Alert Level Exceedance 

Aquifer Quality Level Violation 

Accidental Discharge 

Emergency Response 

Temporary Cessation 

Closure 

Post-Closure 

Major Modification to Facility 

Modification to Permit 

Change in Owner or Operator 

Bankruptcy or Environmental Enforcement 
Against the Permittee 

I 
Specific Reference for Necessary 

Action 

PART II.D.1.a 

PART II.D.2.c.(3) 

PART II.D.2.c.(2) 

PARTII.D.3 

PART II.D.3.b 

PARTII.E 

PARTII.F 

PARTII.G 

PART II.I.4.h 

PARTVI.H.3 

PARTVI.H.4 

PARTVI.C 
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REFERENCES: PERTINENT lNFORMATION 

A. References 

The terms and conditions set forth in this permit have been developed based upon the 
information contained in the following: 

1. Field Inspection Form(s) dated 

2 Permit Application dated November 27. 1991 

3. Aquifer Impact Review dated May 4. 1992 

4. Plan. Review File Num:ber ................................................ : ........................ . 

5. Plan. Approval by Mining APP Unit dated ...................................................... . 

6. Amendments to above No.2 dated 2-10-92.6-18-92. 8-14-92.9-24-92. 10-9-92. 
10-19-92. 11-11-92. 12-18-92. 1-4-93. 1-12-93. 2-11-93. 2-18-93. 4-5-93. 5-14-93. 
4-25-94. BADer Letter from ADEQ. 

7. Public Notice dated ................................................................................. . 

8. Public Hearing commentq, correspondence and any additional supplemental information 
contained in the permit file. 

9. Other .................................................................................................. . 

B. Facility Information 

1. Facility Contact Person David J. Dlmcan 

2. Address 25.000 W. Avra VaIley Road. Marana. Arizona 85653 

3. Emergency TelephOne Num:ber: (602) 682-2420 (work) and (602) 
744-4654 (home) 

The Department shall be notified within 30 days of the change in 
facility contact person. 

4. Landowner of Facility Site ASARCQ. Incorporated 
Address 180 Maiden Lane. New York. NY 10038 
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1. "Alert Level (AL)" means a numeric value, expressing either a concentration of a 
pollutant or a physical or chemical property of a pollutant, which is established in an 
individual Aquifer Protection Permit and which serves as an early warning indicating a 
potential violation of either an Aquifer Water Quality Standard at the applicable point 
of compliance, or any permit condition. 

2. "Applicant" means the owner or operator of the facility. 

3. "Aquifer Protection Permit (APp)" means an individual, or general permit issued 
pursuant to A.R.S. Section 49-203 and 49-241 through 251, and A.A.C. RI8-9-101 et 
sec. 

4. l'Aquifer Quality Limit (AQL)" means the maximum amount of a given constituent 
which the permit conditions allow in the aquifer at the point of compliance. AQLs 
shall only be established for constituents with primary A WQSs. 

s. "Aquifer Water Quality Standard" means a standard established pursuant to A.R.S. 
Section 49-221 and 49-223. 

6. "Areal composite sample" means a set of samples collected from an area and combined 
into a single sample. The number and spacing shall be representative of the quality of . 
the accumulated material. 

7. "BADeT" means : the Best Available Demonstrated Control Technology, processes, 
operating methods, or other alternatives to achieve the greatest degree of discharge 
reduction determined for a facility by the Director pursuant to A.R.S. Section 49-243.B 
andD. 

8. "Chain of Custody Fonn" is used to maintain and document sample possession for 
enforcement purposes (User's Guide to the EPA Contract Laboratory Program). 

9. "Department" means the Department of Environmental Quality. 

10. "Director" means the Director of Environmental Quality or the Director's designee. 

11. "Discharge" means, for purposes of the aquifer protection permit program prescribed 
by A.R.S. Title 49, Chapter 2, Article 3, the addition of a pollutant from a facility 
either directly to an aquifer or the land surface or the vadose zone in such a manner that 
there is a reasonable probability that the pollutant will reach an aquifer. 

12. "Discharge Impact Area" means the potential areal extent of pollutant migration, as 
projected on the land surface, as the result of a discharge from a facility. 

13. "Discharge Limitation (DL)II means any restriction, prohibition, limitation or criteria 
established by the Director, through a rule, permit or order, on quantities, rates, 
concentrations, combinations, toxicity, and characteristics of pollutants. 

14. "Drywell" has the meaning ascribed to it in A.R.S. Section 49-331.3. 
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15. "Environment" means navigable waters, any other surface water,groundwater, 
drinking water supply, land surface, subsurface strata or ambient air, within or 
bordering on this state. 

16. "Exceedance" means the detection of a pollutant at levels or concentrations exceeding 
limits .established in this permit. 

17. "Existing facility" means a facility on which construction began before the effective 
date of this chapter and which is neither a new facility nor a closed facility. For 
purposes of this definition construction on a facility has begun if the facility owner or 
operator has either: 

a. Begun, or cause to begin, as part of a continuous on-site construction program 
any placement, assembly or installation of a building, structure or equipment; 
or 

b. Entered a binding contractual obligation to purchase a building, structure or 
equipment which is intended to be used in its operation within a reasonable 
time. Options to purchase or contracts which can be terminated or modified 
without substantial loss, and contracts for feasibility engineering and design 
studies ,do not constitute a contractual obligation for purposes of this 
definition. 

18. "Facilityi' means any land, building, installation, structure, equipment, device, 
conveyance, area, source activity or practice from which there is, or with reasonable 
probability may be, a discharge. 

19. "Groundwater Quality Protection Permit" means a permit issued by the Arizona 
Department of Health Services or the Department pursuant to A.A.C. R9-20-208 prior 
to September 26, 1989. 

20. "Hazardous substance" means: 

a. Any substance designated pursuant to Section 311(b)(2)(a) and 307(a) of the 
Clean Water Act; 

b. any element, compound, mixture solution or substance designated pursuant to 
Section 102 of CERCLA; 

c. any hazardous waste having the characteristics identified under or listed 
pursuant to A.R.S. 49-922; 

d. any hazardous air pollutant listed under 112 of the Federal Clean Air Act (42 
United States Code Section 7412); 

e. any imminently hazardous chemical substance or mixture with respect to which 
the administrator has taken action pursuant to Section 7 of the Federal Toxic 
Substances Control Act (15 United States Code Section 2606); and 
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f. any substance which the Director, by ruie, either designates as a hazardous 
substance following the designation of the substance by the Administrator 
under the authority described in subdivisions (a) through (e) of this paragraph 
or designates as a hazardous substance on the basis of a determination that such 
a substance represents an imminent and substantial endangerment to public 
health. ' 

21. "Inert material" means that which is insoluble in water and will not decompose or 
leach substances to water, such as broken concrete, brick, rock, gravel, sand, 
uncontaminated soils. 

22. "Injection well" means a well which receives a discharge through pressure injection or 
gravity flow. 

23. "mgll" means milligrams per liter. 

24. "Major Modification(s) to a Facility" means any of the following: 

a. A physical change in an existing facility or change in its method of operation 
that results in a significant alteration in the characteristics or volume of the 
pollutants discharged. 

b. The addition of a process or major piece of production equipment, building or 
structure that is physically separated from the existing operation and that 
causes a discharge. 

2S. "NPDES Permit" means a permit issued by the United States Environmental Protection 
Agency for discharge to the waters of the United States as required by the Clean Water 
Act, as amended. 

26. "New Facilityl' means a previously closed facility that resumes operation or a facility 
on which construction was begun after the effective date of this chapter on a site at 
which no other facility is located or to totally replace the process or production 
equipment that causes the discharge from an existing facility. A major modification to 
an existing facility is deemed a new facility to the extent that the criteria in A.R.S. 49-
243, subsection B, paragraph 1 can be practicably applied to such modification. The 

. following constitute major modification: 

(a) A physical change in an existing facility or change in its method of operation 
that results in a significant alteration in the characteristics or volume of the 
pollutants discharged. 

(b) The addition of a process or major piece of production equipment, building or 
structure that is physically separated. from the existing operation and that 
causes a discharge. 

For purposes of this definition construction on a facility has begun if the facility owner 
or operator has either: 

(i) Begun, or caused to begin as part of a continuous on-site construction 
program, any placement, assembly or installation of a building, structure or 
equipment. 
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(2) Entered a binding contractual obligation to purchase a building, structure or 
equipment which is intended to be used in its operation within a" reasonable 
time. Options to purchase or contracts which can be terminated or modified 
without substantial loss, and contracts for feasibility engineering and design 
studies, do not constitute a contractual obligation' for purposes of this 
definition. 

27. "Operator" means any person who makeS management decisions regarding facility 
operations governed by this permit. 

28. "Owner" means any person holding legal or equitable title in any real property subject 
to this permit. 

29. "Point of Compliance" means the designated point or points, as determined by the 
Director pui-suant to A.R.S. Title 49, Section 244, at which compliance with Aquifer 
Water Quality Standards shall be determined. 

30. "Pollutant" means fluids, contaminants, toxic wastes, toxic pollutants, "dredged spoil, 
solid waste, substances and chemicals, pesticides, herbicides, fertilizers and other 
agricultural chemicals, incinerator residue, sewage, garbage, sewage sludge, munitions, 
petroleum products, chemical wastes, biological materials, radioactive materials, heat, 
wrecked or discarded equipment, rock, sand, cellar dirt and mining, 
industrial,municipal and agricultural wastes or any other liquid, solid, gaseous or 
hazardous substances. 

31. "Pre-Mine Activity" means conventional truck and shovel mining that is performed 
prior to actual leaching of the ore. This can include placing ore in leach dumps before 
the start of leaching, stripping overburden, laying solution lines and other operations 
that are directly associated with bringing the mine into immediate production. 

32. "Recharge project" has the meaning ascribed to it A.R.S. Section 45-651.5. 

33. "Regulation" means A.A.C. Title 18, Chapter 9, Article 1, requirements for facilities 
affecting aquifer water quality. 

34. "Sewage" means wastes from toilets, baths, sinks, lavatories, laundries, and other 
plumbing fixtures in residences, institutions, public and business building, mobile 
homes, water craft, and other places or human habitation, employment, or recreation. 

35. "Sewage disposal system" means a system for a sewage collection, treatment and 
discharge by surface or underground methods. 

36. "Surface impoundment" means a pit, pond or lagoon, having a surface dimension that 
is equal to or greater than its depth, which is used for the storage, holding, settling, 
treatment or discharge of liquid pollutants con~g free liquids. 

37. "Temporary cessation" means any cessation or operation of a facility for a period of 
greater than 60 days but which is not intended to be permanent. 



38. 

39. 

40. 

41. 

42. 

PART. VI 

AQUIFER PROTECTION ~ 
PERl\fiT NUMBER P-I00510 
Page 41 of 46 

"Toxic pollutant" means a substance that will cause significant adverse reactions if 
ingested in drinking water. Significant adverse reactions are reactions that may indicate 
a tendency of a substance or mixture to cause long-lasting or irreversible damage to 
human health. 

"ugll" means micrograms per liter. 

"Underground storage and recovery project" has the meaning ascribed to it in A.R.S. 
Section 45-802.6. 

"Vadose zooelt means the zone between the ground surface and any aquifer. 

"Well" means a bored, drilled or driven shaft, pit or hole whose depth is greater than 
its largest surface dimension. 

GENERAL CONDITIONS: RESPONSIBILITIES 

A. Preservation of Rights 

This permit shall not be construed to abridge or alter causes or action or 
remedies under the common law or statutory law, criminal or civil, nor shall 
any provision of this permit, or any act done by virtue of this permit, be 
construed so as to stop any person, this state or any political subdivision of 
this site, or owners or land having groundwater or surface water rights or 
otherwise, from exercising their rights or, under the common law or statutory 

. law, from suppressing nuisances or preventing injury due to discharges. 

B. Monitoring Requirements 

The permittee shall conduct any monitoring activity necessary to assure 
compliance with any permit condition, with Aquifer Water Quality Standards, 
and with A.R.S. 49-241 through 49-251: 

1. The permittee shall install, use and maintain all monitoring equipment 
in acceptable condition or provide alternate methods approved by the 
Department; and 

2. the permittee is required to conduct monitoring of a type and 
frequency sufficient to yield data which are representative or the 
monitored activity and approved by the Department. 

c. Reporting of Bankruptcy or Environmental Enforcement 

The permittee shall notify the ADEQ, Aquifer Protection Permit within five 
(5) days after the occurrence. of either: 

1. The filing of bankruptcy by the permittee; or 
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2. the entry or any order or · judgment against the permittee for the 
enforcement of any environmental protection statute and in which 
monetary damages or civil penalties are imposed. 

D. Site Examination 

1. On presentation of credentials, the Department may, is reasonably 
necessary, inspect the facility or an activity used for the generation, 
storage, treatment, collection or disposal of any waste or pollutant, 
and where records are kept for the purpose of ensuring compliance 
with A.R.S. Title 49, Chapter 2, A.A.C. R18-9-101 through 130 and 
this permit, or to verify information submitted in a permit 
application, or documented in a permit including any permit 
conditions. 

2. The Department may: 

a. Obtain samples; 

b. analyze or cause to be analyzed any samples either on site or 
at another location; 

c. take photographs; 

d. inspect equipment, activities, facilities and monitoring 
equipment or methods of monitoring; or 

e. inspect and copy any records required to be maintained. 

3. Any pertinent information required by the permit shall be available 
for on-site inspection during normal business hours. The owner or 
operator of the property shall be afforded the opportunity to 
accompany an ADEQ inspector. Split samples, receipts, and copies 
of photographs will be provided to the facility owner or operator if 
the owner or operator requests them at the time the samples(s) is (are) 
obtained or the photograph(s) is (are) taken as the case may be. A 
copy of the results of any analyses made of samples, monitoring, or 
testing shall be furnished promptly to the owner or operator. 

4. Inspections shall be conducted pursuant to the appropriate provisions 
of the Arizona Revised Statutes. 

E. Proper Operation 

1. The permittee shall at all times operate the facility so as to ensure the 
greatest degree of discharge reduction achievable through application 
of the best available demonstrated control technology, processes, 
operation methods or other alternatives, including, where practicable, 
no discharge of pollutants as determined in the application process. 
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2. The permittee shall operate the facility to ensure that pollutants 
discharged will in no event cause or contribute to a violation of 
aquifer water quality standards at the applicable point of compliance 
for the facility, or that no pollutants discharged will further degrade, 
at the applicable point of compliance, the quality of any aquifer that 
already violates the aquifer quality standard for that pollutant. 

F. Technical and Financial Capability 

1. The permittee shall maintain the technical and financial capability 
necessary to fully carry out the terms of this permit. 

2. Any bond, insurance policy or trust fund provided as a demonstration 
of financial capability in the permit application (RlS-9-10S.S.c.iii.) 
shall be in effect prior to any activity authorized by this permit and 
remain in effect for the duration of the permit. 

G. Other Rules and Laws 

The issuance of this permit does not waive any federal, state, county or local 
government rules, regulations or permits applicable to this facility. 

H. Permit Actions 

1. This permit may be modified, transferred, renewed or revoked under 
the rules of the Department. The filing of a request by the permittee 
for a permit action does not stay any existing permit condition. 

2. The Director shall issue a public notice of all proposed permit actions 
pursuant to RlS-9-124. 

3. Permit Modification 

a. Request for modification of a permit shall be made in writing 
by the permittee, the Department, or any affected person, 
and shall identify the specific item(s) to be considered for 
modification and the facts and reasons which justify the 
request. . 

b. The permittee may be required to submit additional 
information pursuant to A.A.C. RlS-9-10S, including an 
updated permit application. 

c. The Director may modify an individual Aquifer Protection 
Permit if the Director determines anyone or more of the 
follo~g: . 

(1) That material and substantial alterations or additions 
to a permitted facility justify a change in permit 
conditions; 
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that the discharge from the facility violates or could 
reasonably be expected to violate any Aquifer Water 
Quality Standard; -

that rule or statutory changes have occurred, such as 
to require a change in the permit; and/or 

that there has been a change of an applicable point 
of compliance. 

d. With written concurrence of the permittee, the Department 
may make minor modifications to a permit for any of the 
following reasons without giving public notice or conducting 
a public hearing: 

(1) To correct typographical errors; 

(2) increase the frequency of monitoring or reporting; 

(3) change an interim compliance date in a compliance 
schedule if the permittee can show just cause and 
that the new date does not interfere with the 
attainment of a final compliance date requirement; 

(4) change construction requirements, if the alteration 
complies with the requirements of these rules and 
provides equal or better performance; or 

(5) replace monitoring equipment, including wells, if 
such replacement results in equal or greater 
monitoring effectiveness. 

4. " . Permit Transfer 

a. The Director may transfer an individual Aquifer Protection 
Permit if the Director determines that the proposed transferee 
will comply with ARS 49-241 through 49-251 and A.A.C. 
Chapter 9, Article 1, regardless of whether the permittee has 
sold or otherwise disposed of the facility, until the Director 
transfers the permit. 

b. The proposed transfer or and the transferee shall notify the 
Department within ten days after any change in the owner or 
operator of the facility. The notice shall include the name 
and signature of the transferor owner or operator, the name 
and signature of the transferee owner or operator; and the 
name and location of the facility. 

c. Information required in RI8-9-108.A.l, 2, 3 and 6; B.7, 8, 
and 9; and D. shall be submitted about the Transferee prior 
to transfer of the permit. 
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Permit Revocation and Suspension 

The Director may suspend or revoke this permit for any of the 
following reasons: 

a. Noncompliance by the permittee with any applicable 
provision of Title 49, Chapter 2, Article 3 or the Arizona 
Revised Statutes, A.A. C. Title 18, Chapter 9, . Article 1 or 
permit conditions; 

b. the permittee's misrepresentation or omission of any fact, 
information or data related to the permit application or 
permit; 

c. the Director determines that the permitted activity is causing 
or may cause a violation of any Aquifer Water Quality 
Standard; or 

d. a permitted discharge has the potenti31 to cause or will cause 
imminent and substantial endangerment to public health or 
the environment. 

1. Confidentiality of Information 

1. Any information submitted to or obtained by the department pursuant 
to A.R.S. 49-243 may be available to the public unless it is 
designated confidential. Information or a particular part of the 
information shall be considered confidential on either: 

a. A showing, satisfactory to the Director, by any person that 
the information, or a particular part of the information, if 
made public, would divulge the trade secrets of the person; 
or . 

b. a determination by the attorney general that disclosure of the 
information or a particular part of the information would be 
detrimental to an ongoing criminal investigation or to an 
ongoing or contemplated civil enforcement action under 
A.R.S. Title 49, Chapter 2 in Superior Court. 

2. Criteria for Determining Confidentiality 

a. A confidentiality claim has been made at the time the 
information was submitted or obtained; 

b. the facility owner or operator has shown that reasonable 
measures have been taken to protect the confidentiality of the 
information and intends to continue to take such measures; 
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c. the information is not, and has not been, reasonably 
obtainable without the facility owner or operator's consent by 
persons other than governmental bodies by use of legitimate 
means, other than discovery based on a showing of special 
need in a judicial or quasi-judicial proceeding; 

d. no statute or rule specifically requires disclosure of the 
information; and 

e. the facility owner or operator has shown that disclosure of 
the information is likely to cause harm to its competitive 
position. 

3. Financial information required in the permit or permit application will 
be held confidential. Notwithstanding, the Director may disclose any 
records,reports or information obtained from any person in regard to 
this permit, including records, reports or information obtained by the 
Director or Department employees, to: 

a. Other state employees concerned with administering A.R.S. 
Title 49, Chapter 2, or if the records, reports or information 
are relevant to any administrative or judicial proceeding 
under that chapter; and/or 

b. employees of the United states Environmental Protection 
Agency, if such IDformation is necessary or required to 
administer and implement or comply with the Clean Water 
Act, and Safe Drinking Water Act, CERCLA or provisions 
and regulations relating to those acts. . 

4. Claims of confidentiality for the following information shall be 
denied: 

a. The name and address of any permit applicant or permittee; 

b. the chemical constituents, concentrations and amounts of any 
pollutant discharge; or 

c. the existence or level of a concentration of a pollutant in 
drinking water or in the environment. 

]. Violations: Enforcement 

Any person who owns or operates a facility contrary to the provisions of ARS 
Title 49, Chapter 2, who violates the conditions specified in the A.A.C. Title 
18, Chapter 9, Article 1, or this permit, is subject to the enforcement actions 
prescribed in A.R.S. Title 49, Chapter 2, Article 4 or the Arizona Revised 
Statutes. 
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