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SAFETY AT SILVER BELL

By: Ellis A. Robinson
Safety Engineer, Silver Bell Unit

American Smelting and Refining Company



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 to 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. 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. The 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 practices 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
carefully considered in this meeting., Safety films as well as genefal interest

movies are shown frequently.

Being a unit of a large organization, we receive bulletins and other
literature from the Department of Safety and Technical Employment, relative
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 Department is also available to us for assistance as well as

making periodic inspections.

Periodicals distributed to department heads and foremen are: The
Industrial Supervisor and Family Safety. The foremen are encouraged to share

with their men 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-ennial basis
or yearly if the need is,indicated. Aproximately 25% of all the Unit employees
hgve at least one Bureau of Mines First Aid Certificate. Attendance at classes
is voluntary., 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 Dectors. An ambulance is maintained on a standby basis, with

at lease one driver on each operating shift, and a number of others on call,
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When a new man is hired, he 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 wearing 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 wear the same

protection. Respirators, both dust and fume, are furnished where needed.

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 outlined
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 Association
for completing 5,581,517 man hours without a fatality or permanent total dis=

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

Although our Frequency rate has been below the naticnal 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 all injuries

and a Frequency of zero.



As of January 31, 1967 days worked by the various groups since last

disabling injury are:

Crushing 111
Concentrating 1691
Concentrate Handling 1907
Test Laboratory 1289
Assay Laboratory 4965
Precipitation Plant 1098

Our safety program is based on the p@rsoﬁal approach by the supervisor.
He is tryimg to sell the idea that safety is not entirely a matter of Company
interest in saving money. It is also concerned with elimination of human
suffering, and preventing loss of time. As he leaves his men after a personal
contact on some aspect of safety, he hopes he has instilled the thought 'that

it won't kill them to be careful",
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Silver Bell Fit Development

do Js Sense

Awerican Smelbting and Refining Company
Silver Bell, Arizona

7
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SILVER BRLL, PIT DEVELOPMENT

The Silwer Bell T500-ton per day open pil operaticn of Ameriean
fmelting end Refining Company ig located shout A0 miles nevbhwest of

-

Tregon, %0 the west of Avra Valley, st the southern end of the Silvey
Fell Mounbelns, )

Dovolopment on the Silver Boll copper deposits bagan in 1873 on
the Memmoth lode, In 1881, aftexr construection of the Southura Peclfie
Fadlway through Tocson, the Huachvea Mining and Smelting Gompany began
wining mich oxidized evpper ore from the Memmoth, Old Bool ond Blue Coa®
claims, In 1882, four Qiffereont cowpanies @@é}?%@d in the digtriet bod
vare goon discowrsged Ly trazzspormticm problems and low motal prices,

In 31891, Silver Bell Mining Company bullt a smelier in Tueson and
opevated 1t inbormditentliy, ”{n 1902, the Teperisl Copper Company obbainad
the 01d Book, Mavmoth, end other ¢laims, developed a sizable ove body and
tuilt o vallroad from Bud Hodk o Silwver Bell, which they completed in 1904,
Duping this period, severel compenies were cwgenized, including (E:in@ Copper
Compeny , bo develop the Young Awerica Group and the Ulevelavd-Arizone Coppew
Compary {Iatey Bl Tizoc Coppsr Compeny) %o d@velop elaims adjoining the T
perial and E&adiam.wﬁ.rmcm& Company, In 1915, Mwewican Swelbing and Refining
Company purchassd the holdings of Imperiel Copper Company ond operated undex=
grovnd mines watll 1919, In 1934, all machinery, equipment and buildings
wore moved oub, and Arizonz Southern Rellwey from Red Hook %o Silver Bell
ves dlemantled, In 1940, the presont opsrator acguirad the property of the
Uxide Copper Compauy, which hed drilied 76 holes, and ovilined a disseminated
copper deposit batween 1909 and 1912, which, during thoss early days, wae
eongidered too low grade to be ecommerelal,

il H u}
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Duzring this same period, Tmperiel drilled 87 holes in the Bl Tive sveay
gocond pit avea of the present operation,

A wusher of ostimetes were made for opening up the propevty, Bub
boeavse of the relative lov tomnage of the deposit, any possibls progrem

did not semm abbractive,

&, o emmp von ssbablished 4o accommodate crsws fop chedk
driliing end additional exploration work, This work furbher incressed the

it posgible to enter into en agreement in November, 1954,

ey

‘.3.',.0/&1; LA --}‘ “

terial Procurenent Agengy. This agesement provided for come

the Company and 2 floor price of 24-1/2 'z::aa por pound

- 377

LI 2 N
plote Tinenaing

ol copper, subject to adiusiment for luereased ope

.

alilion pounds of bh@ Livat 197 million nounds prodocsd

The uvogtal featurs of the ehove hishory Le thet khoth of the pregent

o

O T R — Tl 23, Ty oo 2w B e B L &
Wit aveas, the Cxide aund "h.t-_m BL Tiwn, were vecogaised and exbenslvely drilled

oM

cafore the 1‘*’*@8@% cparabion becums o resliby,

ALL of the early mining in the Silver Bell 03%'5?3 &t wag In veplocsmgn®

The prasent production is from porphywy-byps ores oecurring

caown ag bthe “uideh anfi 9L Tiro? ore bedise. These bodise

BN OF

are gpaced sume two alrline miles aps»b, with novthwsuierly e

ey

hydrothermal alieration several miles In leugbh. Alaskile, docite and mone
gonlie porphyry, with minor andesite dikes psrallel to the aiteretion sone,
ave neeh enviched by supevgens chalooeibs o form the Tee ove bodiss.

.c

The Gxlde plt obbaing it name from a claim in the distries, uot from
the Bype of ore. The Gride cre body Is eaveer-sheped, verying ia thickness
from 100 4o 200 feet benesth 100 fest of leach eapping. Dimsnsions ave 1500

feat Wy 2100 feuk,

L]
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Fhe 31 Tive ore body is elipsoid shaped, bub very irrsgular in
publine and cross-sechion, The ore in found boneath 100 fest to 300
fast of lesch capping énd vapies in thickness from 100 feet %o 300 foat,

The dimenglons of the Bl Tire pit sve 1300 feet by :322&2@ foat,

paper sitled "Structure and Minersallzation, Silvew Bell®, by Kenyon

o

9, Covrtright, A.I.M.B., Wew Yurk, February 1954.

VORE FONE BY CONTRAGTORSS

g/
AR, ; Lo e S -

L

Tn cpder 4o geob the stripping work sterbed more quickly, withoub
wvalting for the dellivery of excavating equipment and alao Lecaunse of the

3, 8 £ " -

sively shord 1ife of the property, 1t was dec 1ded to do the prelininawy

o2
&
Bl
o
y
&
B
=

strlpping work by contract, The shripping conbract was wald ded %o the Izbell

Congbruetion Company.

Cormbonction work was also done under cowbrack, the caxp belng cone
struched by Whe Uiah Construetion Company, and i o will by the Stesrng-Hoged

Henufaeboring Company .

STRIPP NG

AR Sy TR e

Stripping ot tre Oxide pit wap started late in Dacorber, 1951, and
udlt up from 4,000 tons that month to over 400 ,000 tone the following May.
By Mey 1953, a rate of 1,000,000 tone per month wap we achad, &% that bime
Guo Geyard shovels, one 3-yard shovel, sevon 2 =yued trucks, sevon i5- <yapd
syuele, oix churn deills, ens rolavy drill, three D=8 caterpillara, ond Iﬁﬁ»ﬁ%
one prader and various servies trucks were in vse, The stripping vate has
deopessed o 300,000 tons per month, and this pit s swrew bly producing
sus=thdrds of the delly ore tomnage, By Januery 31, 1956, 18.5 mlllion tong

off wembe and 4.6 willion tons of oFG had been removed from the Uxide Fit,

el
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During preliminery stripping operebions, a drainage dike to the
noreh of the pit was constructed with 3,000,000 tong of weste from the savers.

higher Ttenchas on the nowth aad easgt nides of the plt aves, Suother 2,200,000

movsdl %0 the eagh of the pid avea, end the balante of the wesbe oud

%0 the southuweshk of the pli,

eriginal clevabion, even though waste was strippsd over a

A13 washte disposel voad g.oades ware held under 7 percent,

The avex iength of havl has boen 0.8 miles, with only o small tonnage

hawied owar one mile,

my &y w ™ e b I o ¥ oot i s
started at the Bl Tivo pit in Maweh, 1953, The ateipe

it up to 600,000 tons per month, and this pit

the ors tonnags. Swenvually, one half

e from eash plb. By Jansery 31, 1956, 10,3 willl

T7e 0 tong of one had beso vemoved from thig pli.
aphy of the Bl Tirs aves is simllar Lo the (zids avea, and
£ wit, ovar 90 peresnt of the El Tive wasbte w

"

of 1ts origlval elevatlon, During this proliminery stripping

rad b0 the east of the pit, 4,000,000 bong were moved

oY

G bhe wordi oagh of the pit, and the balsnes of tha wate and oxidized meberdal

‘?"s

vea moved te bhe west of the pit avea, The length of havl for the ElL *ize

o mileg, and hae nevere excseded 0,8 of a mile,

¥

Tha Longbh of ere havl, 4 miles from pit parluster o the will, yre~

inberesting probilens,
The subegrede for this heul voad was formsd for one wmile on 980 sh and
sioh vaste Trom the two pits. The two-nile centrsl porblon wes bwought to

gal

srade Ty g cvbs and £ills, & meximum grade of

o poresnd was

maintainsd,

= hw ﬁﬁ”;



To obtain low truck maintenanee, good tire cost and awoid continuous
sprinkiing and grading, the ElL. Yire road was paved,

To Turther roduce havla e coste, 8ix new trucks wers put into service
Zor the Bl Tire ore havl, This unit is the Kenvorth 802-B trucketractor
with dung sondetrailer, This wruck-trailer combination ig powared by a
Surboecharged NRT=600 Comming diesel producing 300 hp, and hag a oapacity
off 32 cuble yavds (struck), Further detaile on these heulage unibe esn be
sbtained by referring to a paper entitled "A Discigsioh of Reew Damp Treilerst,
by Forman Dyars, presented at the annusl meeting in Tusson, Arisona s Decerber
1955, |

The eguipment currently in vse at Silver Pall congliste of: Thres
O= yerd eloctric shovels o (two in the Bl Tiro pit and one 1n the Oxide pit),
shess 3-yard diesel powersd shovels, {(one in Tl Tive and two in the Oxide pit),
Fight I8yard trucks s S@ven éﬁmyaré trucks, six 32-yard trucks 9 ong rotary
dedll, elght churn drills, two DWRO tractors, two D-8 caterpiilars, one road
grader, end various scviae trucks,

Both the B1 “ixo Pit and the Oxide Pit have bsen ladld out on 2 1 do
Iy cx 569 hack slope. The shape and size of the ore body governs *i;hé (1%
eetion of this slope, The vook ig reagonably iﬁrﬁ}g there ave no Immm favlts

parallal 4o the perimeters, and the 1ife of both pite is eomparatively showd,

12 years, ao little difficulty from slides of rock is supsched with a 1 4o

A boneh interval of 30 foet wag owlpginelly planned s but this was
later changed %o 40 feet, The main weason for this ehange was to povmit
she eontrachor s L8ball Congtruction Company , to vse theip G=yard shovels to
a betler advantape, Soms of the lower banches mey be minad on 2 30-Poot

Anberval,,

Ry {7
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In summary, the two ore bodies have a vesavve of 32,000,000 tong,
the nejorisy of which are in the Oxide ore bedy. The average assay of the
two plie, four miles apard by road, s 0.9 percsnt copper, The combined
ctripping ratic for the two pits i 1.2 wagle to 1 ore., Fresent plt equip-
ment with trock havlage and modern rilling practice, weke the opsratien

Eed
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ABSTRACT

This paper concerns a subject on construction of a read for the
fmerican Smelting snd Refining Company comnecting the ¥l Tire Pit with thelr
i1l N

Most stabe laws restrlet highway truck axle loads on paved roads to
18,0004 for single axle and 32,0004 for tandsm axles.

Sinee eomplet:’mg the road under discuagsliorn, we have hauled approxie.
mately 500,000 tons of ore over 25" mat of asphalt mix in nine months. The
ik af this was havled with the new Kemwrhh trailer trucks. The single
axle loads of these trailers have heen averaging £0,000#, Sowe ore was
hauled with Fuelid FFD trucks with tandem axle loads of 120,000/ to 130,000#.

This is unusually heé.vy loading i’or agphalile pavement, but with the
exeoptionally good sub-base it is thought that resulis will be satisfactory,
which hag been the case s fare |

The asphalt suri.ce is 3.5 miles long., Aligmment was laid out onm
topographical maps flows v Falrehild.

Flevation at th U7 Tire Pit emd is 2,650%; drops to & low of 2,615%
and the elevation at the 11l is 2,780%, or 1307 higher than at the besgimning.
Maxtmm, down grade ls c!% with maximom adverse grade of 2.5%. Mininam
radius of curvature 4s 1000%, Super slevations were figursd for a spead of
L0 miles per hour, and rolated sbout the centerline.

Spesifications wers in accordance with the Ariszona State Highway
Department with specisl provisions added.

The finished roadway was to be 40% wide. This was to consist of a
3% wide penetrated shoulder on the southsside, 307 of asphalt mix 24 daap,

ez
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and 77 ef panétmﬁian on the north shoulder, The subgrade was to ba &7 of
compacted gravel (100% pass 19 soreen) of wieh a 307 width 24" deep would
be vindwvowed e be wmixed for the asphalt mat. The mixer was to be of the
pugaill type. A 0.0L5 £t/ft. crown was called for.

Reasowing behind the width and shoulder arvapgement was ss followss
loaded trucks would be traveling the south side. They would he required to
stay on the mixed portion and not fravel the 3% shoulder. Eupty trucks
traveling on the north side would be permitted to yun on the venetrated 77
shoulder when passing the loaded trucks if necessarye Thus s OV of mived
saphalt mat should be suffiecient for 959 of the if&fz’;‘ic s and 10% of ghouvlders
would be protected by the penstrations

Exeavation work hegan June 1953 which invelved 283,0{50 hons of
rock “0 he drilled, blasiuxl and moved to £111 arsage An egual amount of pitb
run wagte was slso used 1: the fills. 7The road wes brought to 6% below |
finel grade with native roterial loaded and pleced with scrapeys, The finer
maberial served as a sec’ for the large rock in the £ills. This indtial
phase of the work was ¢ . .bed in the swwer of 195k. The rosd was then
operied to traffic whieh voisisted of pickups, water and service trucks 4
empty pit truclks, cats, lus 71,490 tons of ore hanled mostly by Euelid FFD
brucks.

Since many small drainsge basins were blocked by the £il1ls, wetsl
culverts were installed to handle normal run-off. Geatle dips wers placed
Lo bandle flash floods. oot of the £ill meberial wag large rock with very
little fines, Normol rumeoff storm water passes through these fills as if
they werenft there.

In June 1955 the road was again brought to 6" of final grade by
SCVEPErS. Cors was taken to avoid “Caliche" (Material from which adobe



bricks are composed). Once Yealiche” hecomes wet and is coversd it will
never dry oub, always remaining plastic.

A 2,000 ton/hour erusher was set up about one=fonrth mile from the
road near the mid-point. The material run through the crusher was an
alavkite as @r?@i@:ciﬁm in a stream bobtome A1) material wes reduced to 1%
maciymm sdze and 3/8Y chips wers screencd oube The sleve analysis of the
rempining metorial was as followss

Avevage Sieve Anslysiss
Ardizons Specifications

Sereen Pags 2 Pass
N 100 100
43 6501 5065
#10 38,7 (ot Required)
;’f;?;ﬁ() (,;’ »0 3“12

Density 138 lbs/cubic foot compacted - 110 lba/cubic foot loose.
The 1* gravel was placed in two layers of 3% depth 40® wide sache The first
layor was watered and well compacted by a pneumatic roller. After this layer
of gravel had been placed, a small amount of ore wae havled over % which
greatly alded compactic The second layer was sprsed for wiformity and
then a 30t width 23" do + vas windrowed to be mixed with asphalt, A Barber
Greans, Model 848, traveiing mixer was used on a 7.5 f't.3 windrow to mix 4.5%
by waight, S04 oil. The mix was laid with a Cat #12 Motor Patrol and come
pacted with a pneumatic roller to a 23" minimm thickness of asphalt mat,
the 3/8" chips were than applied over o35 gallon/yd? of asphalt emilsion seal
coate The shoulders were prepared and penetrated with 0.5 gal/yd® of 5C=2
0il with two passes on successive days—0.3 gallon on first pass and 0.2 gal-
lon on the second. The road was opened to all traffic except during actual
laying of the asphalt mat.



A 9008 length of aspbalt mat, starting at the mill, gave considerable
trouble. After about three wesks of heavy usage, it bscame soft and spongy
shoving wire tracks &,nd. héel marks of shoes. The surface did not tend teo
crack bub became wavye

The entire 500° lapgth 307 wide was ripped ups The oll met was found
to be over~pleh, runming 5.57 to 6% oil and the subgrade was damp, After the
subgrade was ripped up, dried and relald, a Seamsn Rotatiller type mixer was
un en the windrowsd asphalt cake for pulverization. A cmall ampunt of gravel
and Mi-2 asphalt wera added to the windrow. - This was theroughly mixsd, relaid,
senlod and chipped '@ﬂ.ﬁh no further diffiecvlities in this area to dates

After two wonths of use, a tolal of aboub 200 ;ydg' of asphalt mat in
alx areas were vepadred. These seemed Lo be due Lo subgrade faliwee. In re-
pairing these areas, calizhe wag found under the gravel base. This "calichet
was remved snd veplaced with grovel and the asphalt mal was pateched with
plx from 2 stockpile.

Gosts of the read are ar ‘'ailowss

1o Subegrade ineluding - o and £i11, pit waste, salect maberial and all
work prlor to June 1705, including reshape roadway preliminary to
Wpavinge 934,360 prmile

2o  Gravel in place, asplalt and wixing, laying mwat, sealing and
chips and shoulder penstration PLl 842 per mile

Totul cost pﬁ:ﬁ!rmﬂe was §,9,202.

By comparison, the counby road from the MAnsrican Swsliing and Relfining
Oompany office to Bl Paso CGas punping plant, a distapse of 7.5 miles, cost
SLE,A38 per pdle. This road is only 227 wide aud did not reguire the cut
and 111 work irvolwved in the El Tiro Road.

The Keoworth btrailers have a taﬁnclency"ha bounce when empty as do nosb

brueks with rigld mounted axless Ib was declded that the effects of this after

CLw
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continued uneage wight maks the asphalt mat wavy. Therefore, on
Pabruary 1, 1956, the traffic patbern was changed from & right-hand to

a left-hand system. It was felt this would eliminate any poesibility of &
wayvy asphalt mat and assure uniform wear and compaction on the full width
of the vroade. The driving pattern will mbably be reversed from time to
Hime.

At this time the KL Tiro Road has been in gervice about nine monthe
As ves previcusly stated, this is not sufficlent time to fully evaluate this
worlee Hewever, we ars very pleased with the resulis Lo date.

The county roud previously wentioned as & comparison cost was elac
eongtructed by Isball. The road was bullt and aurfoced at the same time the
Americon Smelbting and Hefining Company mill materdals end machinery was being
hawled in about 2% years ego. ALl mill concepbrate has besn hauled over this
road Lo date with no signs of surface bresk-ip. This road 1= sleo giving
satisfactory service. Vs feel other mining emré.tﬁ.om may be able to adaph

an asphslt wixed surfacs to thelr semi-permsnent heavy duty haul roads.

e
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SELVER BELL CONCENTRATOR

By Norman Weiss, Mllling Enginser, American
Smelting and Refining Company, Salt Iake Clty.
Vembor AsloMele July, 195L.

Revised To Conform With Existing Conditions By
Wo He Tuttle, Assistant Metaliurgist, American
Smelbing and Refining Company, Silver Bell,
drizona. Junlor Member AelelbBe, Apwril, 1955.

April 1956

The 7500 tons-per-day Silver Bell open-pit copper mining operation
of the American Smelbing and Refining Company is gitugbed in Pima County, in

the Silver Bell Mountaing about 35 airline wiles northwest of Tucson, Arizona.

Access is by wvoad which turns west from the Casa Grande higlway (Avizona 84),
negyr Rillitoe. The 7500=bon mill which will be deseribed in this paper is now
treating ors from the Oxide pit a halfemile away, and El Tivo pit 4 miles
distent by road.

Silver Bell is not a new discovery. Bighty years ago the Boot
Mine operated only one=half wile sast of EL Tiro, and later becams the
Mammoth Mines The Silver Bell, the called “Silver Belle®, and the town of
Silver bull were knowa in the late 1880%s. The Impoxdal Copper Company was
formed in 1903, and in 1907 the EL Tivo Copper Company cams into being as
the successor to the Cleveland Arizona Copper Companye. A concentrator was
built near the Mammobth Mine and a railroad from the mill to Red Rocke
In 1907, a copper smelter was built at Sasco, a smell place 14 miles east

of Silwverbell.
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A1l of these, mill, railroad, smelter, and hamlets enlled Silverbell and Sasco,
are now venished, tut up to 1930 they had produced over 70,000,000 Ib, of coppex
and a little lead end sliver.

The ﬁmmrican’Smaltihg end Refining Company entered the dlstrict dn
1915 and through the yesrs congolideted the separate holdings ag opporbunity
offoved, From time to hims esbimates werve made with the thought of developing
the property, but copper prices in reletion 1o congtruction eosbs did noh mako
the project abirvactive,

Tn 1948 ap exploration canp wag seb wp to check drilling end continue
sxplovatory woxk, This werk increased ore reserves gufflciently to snoourags
the Company e develop the property undew preveiling copper prices and with
the asa"fance afforded by a government floor priee contract for part of the
production,

s%@a?nﬁmﬁﬁgér Vanufocturing Company of Denver was engaged to constyued

&

the @tiling

]
%

plants, and work on the slte was sterted in Jume 1332 and terminated

3

DR
3

Felpnary 1954, Teost running was begun in Mereh and wegular opswetion on a

2h-hour basis vas started sson thorsalier.

GENERAL, WEATURES

The property lies at the wesh end of the hroad Avea valley now

)

becoming well known for itg production of fine cotibon, The herrain glopss

gontly for nine niles fyom the vallaey loor at el 2020 £, vp to the modern
town of Silver Ball, el 2680 £%, pop. 930, estab 1932, The mill is situated

100 £ higher, and at this point the grade lncreases sharply o the top of

Portland Ridge (el 3315) which stands as a natuxal curiain betueen the Owide

pit and the plant.
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in comparison, the Bl Tire ore body 4 miles distant is generaily
lower grade with lover oxilde copper content and higher molybdermm values
Hhan the Oxide ore body, The Bl Tirs ors body is an frregular elipseid in

from 100 to 300 £5, in depth, beneath 100 o 300 £%, of

P'\.

g, WPimensions ars 1300 £3, by 2200 £%, slevation 2500

t
N
4]

Jeaghed earp

LAY <N

2500 o A0 Bh. bench indterval.,

v dabedle the reader iz referred to "Struchure and M

by Kenyon Richard end J, H, Courtrighlt, A.I.M.E. New
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*
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After 3 momths of open circullt opsratlon the change to the closed
elecuit was made because of the necessity of a finer feed to the ball mills,
The plant wes designed with liberal sereening avea and belt eapacity with
closad eiyeuiting in mind,

¥ine ore shorage consists of four cvlindrical steel bins 40 . diéﬂ
% 53 £, each with wvolumetric capacity of 2000 wet tons, teotal 8000 wet tons,
boged on 20 cu, £, of cre per ton, The actual draw capacity is approximetely
53% of these figures. The Robing tripper, motorized, does not travel conbine
nougly, but is spotted at a number of stations over the bins, The foed glob
ig sealed by means of a 22-in. duat belt over a salety grabing,

Protection of erushing egquipnent from tvemp metal ig provided by
a detromp elsetronic detector on convever 1 and a 49-in ® 65-in. gngpended
magnat over convayor 2.

Rock boots are installed whersver advisable to lessen impaet on belis,
and chubes are lined with manganess steel or mibber al peints where excessive
wear can bs expacted,

A1l conveor belis are spliced by wuleanizing, the longer belts
field-apliced and the shorter ones supplied endless. The lawvger pulleys are
straight-face, Conveyors ave chaln driven from gewy reductions coupled to
squirrel-togs induction wotovrs through eentrifvgsl couplings.

A Nock & Gaveide freight sewvice elevabor of 4000-1lb, eapseity
" rung Preom the basement of the erushing plant to truck-dump level, with fouww
onbrance landings.

Intexleck System - The electiieal interlock gystem is so srranged that

atopping any machine will avtomatiecally stop all ore-cavrylng equipment pre-
seding it, bubt the shutdown of any ors-ecarrying deviee does not stop a erushing

s

o georsening unib.
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Failore of a lvbrication system avtomatically causes shubdown of
the corresponding crusher. In case of excessive or Ingnfficient flow of oil
or high oil temperatuvre an alavm system is ar\ergivecl providing evdible and
vigible si gncﬂ,a and alao actvating a bime velay which shuis down the crusher.
The time betuweon sigrel and shutdown may be veried botweon 3 and 5 minubos.

The secquence of sterbing and interlock is given belew, with other
caugas for sutomatic shuldomms

Frivery cireull

1o Balt eonvayor 1,
Bo High level in comise ore bin
b, Belt misaligrmeht
ce Dotwowp debector

-

2, Pan {eeder,

3. Primary crugher {not sbovped by (L) or (R).
g, High«low oil flow (afier time delay)
be High oll temperabire (sfter time delay)

Secondary clyouib

i

1, Belt eonveoyors 7 = & « 50

ﬁ'

a, Balt migalipm

(

« Terbtiery crushers (not stopped by (1).

[

8, High-low oil £l

b High oil temparabure

.~_o’

3. Sersane (interlocked only for starting).
& Bolt conveyorg § = 4 ~ 3,
a, Bolt misslignment

" i I et
5 Secondery crusher, shopoed ouly

8, High-low oil flewr

b High oll temporature,

&, Balt sonveyors 2 - 10 « 74 and

BRNGS



o~

( N
A A
Selector switches are provided so that one or more of the four scresnd or ong

of two parallel crushers or belts can be operated with the others idle.

Conveyor interlocking is accomplished by use of plugging switches
on pulleys other than the drive pulley,

An inter-communication gystem saves the operators many steps, with
atations at the following strategle pointss top of coarse ore bin, dischargs
of coarse ors bin, conveyor drive houség primary crushér control panel,
gecondary and tertiary erushey control panel, pan feeder, gallery of conveyor
6, and top of fine ore bins,

Dugt Control, = In general the system is arranged to draw dust-laden
air down through the generating point, rather than counber to the flow of ore.
Dust is piake@ up wherever possible from velatively large enclnéurssy the
Pines entering ot one end under & curtein end then eupanding to fill the
'space while dropping out coarser materizl, A basic weloeity of 3500 fym is vged,
and this ie lncreased to 4000 fpm a% the collector, then redueed to 2500-3000
fom throwph fan and gtack,

A% the primary crusher the main exhaust poinie are ab the back of
the plt oppisite dump pointi the mecondary points ave the crushsr dischargs
hoprer and the hopper dischargs®.

At the gecondsry crusher iy is exhausbed from the griwely chute,
erugher feed hopper, crugher disvharge hopper, and hopper discharge to conveyor 3.

A% the tertiery crughers air is exheusted from the surge bin which
fecds the four screens and the sereen=undersize hopper, Also air is drawn fzom
the tertiary crusher feed hoppers, eruahef digehargas, and et the point whare
the sereen wdersize meets converor 6, Aboub 5000 cfm is exhavgied from the
conveyor bransfers 3 to 4 and 4 to 5.

Two Rotoclones gerve the above collection polnts, The firvet exhavets
35000 efm from the primary erusher eircult, most of this coming from the feed

pit, The second exhausts 25500 cfm frem the secondsry and tertiary clrcuits,

s ¥at
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The ball mill feeder is & 72-in. rading, double rubber lined
scoop with ball chargiﬁg drume  Erimary mills were initially charged with
balls of several sizes from 3 in. down, but at present the deily ration
consiste predominately of 3 in. with a few 2 in. and 2% in, exclusively in
one mille

At the prusent three types of shell lLiners are used in the primary
mllle: wave and one half, double wave, and Allis lerain. The outer feed
end liners ave Ni-Hard alloy and the throat liners and grates are of chriome-
molybdenumn alioy gtesl., The mills are driwven by 900 hp. synchronous wmotors
through hexvingbone gears at & speaci of 18«»05 rpm, eguivalent o T4 percent
of erdtical speed with new lindngs.

The discherge of each ball mill flows to en Akins Classifler set
ab 4in-12 glope, spiral speed 4 rpme The classifiers are in conventional
closed=cireuit with thelr ball mills carrying a 200 to 2507 cirveulabing loade

The classifier overflow product from the four 78-in., Aking class-
ifiers flowe in rubber-lined pipe end launders to a cenbtyal box, then to
a 10=compartment pulp disteibubor, stationavy type. Only eight compart-
ments are in uwge, two bolag ressrved for possible eibension of the flotation
seetioha

A ball mdll rust often be positioned accurately for inspection,
bolt tightening, relining, and other repairs. Because the load is unbalanced
by virtus of the cascading ball chavge, fluid pulp, end scoop feeder, such
“apotting” or "inching® presents & problem. In large concentrators with a
dozen or more grinding mills it 1s accepted prectice to remove & whole mill
including ite ball charge to the repair bay and replace it with a newly re-
paired unit. This requires & large traveling crane in the range of 150-250
tonge In such cencentrators the crane has ample capaclty for Winching®™, but
at Silver Bell, where there was no nsed for a hesvy crane except for inching,

we installed an F=M Tnchers

o DD
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Inching‘by electrical weans is accomplished by transferring the
mill motor power feed from the normal 4160-v bus to the inching bns by &
double-throw disconnect switeh, The three lnching buses alternately carry
a Del eurrent from the motor generator et through contactora eontrolled by &
piming devies, This method tvansmits D-C power to the stator colls in phasge
group seguence to cause rotetlon of polarity in glow motion, While the
gtator polarity is rotating the rotor polarity remains congtant as in normal
oparation and the rotor twrns as the atator polarity rotat@so The inching
robation of the largs motor can be reverged, and inching speed can be incresssd
oy dpersased by manuel control of the timing device.

The 15-bon Show-Rox overhead Crane with S-ton avxiliary holst, and
g I=ton jib crane £iLl all other wequivements on the grinding fioor.

Erinding balls ave hanled Feom the vailrcad in a spaclal Bemie
srailer with lov hinged eides, The road at the ball bins, east of the o. L
fine ore bin, is so avranged that the srailer empbics itself when the sides are
unlatehed, The bell bim is of eoncrete, with gloplng bottomy inm threse
asotlons of 105, 105, and 40 tons capaclby, the last for regrinding balls,

From tho ball bing the balls are hend-fed into 10-in, pipes and rell
into a shesl hopper located Just inéida the mill. Trom here they ave fed
ng needed into 10 ev, £, ball buckeds, which in turn ave earried by the
15-ten overhead crane %o the platforms ab the vald nill scoop feeders, The
balls drop into the ballecharging deum of the seoop fesders. The deily mation
ig wolched by means of a Hvdroseale carried on the crane hook.

Fiotation ~ The flotation equipment compises a voughing secbtion
of 96 Fagergron 66-in, levelstyps eells, divided smong elght 12-cell machines
in two levels of 4 and 8 cells eachy a eleaning sectlon of 12 Fagevgren Boedn,
level-typs cells in 2 machines of 6 collsy a seavenger machine of 12 Fagewrsren
H6min, cells arranged in two levels of 4 and 8 eellsé and a recleaner machine

consisting of 6 Wo, 24 (43 in, x 43 in,) Denmver “Sub-A¥ cells, Two Shaw-Box

Sufhon overhsad ©ranes serve thig floor,

i Nl



~ | ‘ "

Tﬁe flow sheet of the flotation section is shown in Plates 2 and 3.
Pulp from the distributor flows through an 8-in. pipe to each of the 8
' rougher machines, the quantity being regulated by 2 weire A 12=in. drop
bertwm the Lth and 5th cell in each 12-cell string facilltates intermediate
sampling and reagent addition, while also permitiing a steeper slope of
concentrate launder.

The tailing of the last cell of all machineé deops into a commwn
tailing launder. The rougher tailing is automatically samplede

The rougher concentrate flows to the pump floor (ses section Fig. L)
and is pumped to a 26 ft. hydrosepavator for preliminary clagsificstion. The
anderflow is metered by two diaphragm pumps and split to the two regrinding
sections. Bach regrind section consists of & 7 ft. diam x 12 ftve Alli.sé
Chelmors overflow ball mill with trash brommel, a pair of cantrifugal pumps
(operating and standby), and & pair of 12-in. Dorrclones (operating and stendby,
or both if desired). |

The coarse, thickener, fraction of the rougher concentrate is pumpsd
%o the Dovrclones; the eplgot product of these entera the fesd tmmidn of
the ball millss the ball mill discharge passes through the trormel and
into the pump box, there combining with the originel feed to the regrind section
and r&tuz*ﬁing to the Dorvclones.

The overflows of the wdraseparator and the Dorrelones arve. dilube.
The plpes, launders and boxes which carry dilube pulps are so arvenged that
a part or all of each may be thickened bafore going to the cleaners, the
balences going directly to the cells. This arrengement, perhoeps uni@e,
provides the unlimited flexibility, eince the quantity of waber added in
the rougher concentrate launiers, or in the form of sprays, or for the pup-
pose of obtaining optimum density of Dorrclone feed, can be changed over &
wide range without producing adverse effects in the cleaners, Thickeneing
is dome in two 100-ft, thickeners which are adequate for all contingencies.

- 12 - ' N
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In practice, all of the Dorrclone overflow and about one~fifth
of the hydrvoseparator overflew have gone direetly to the cleaners. The
anderflows of the 100 #4, thickeners ave conirolled with diephragm pumps
and then elevated o the cleaners by centrifugal pumps, The overflows go
40 the reservoir (seo Water),

The feod to the first cleaners, consisting of the Dorrclone overflowa,
parh of the hydroseparabor overflew, and the underflow of the 10074, thicks
@ne?s; is divided by a eplit launder and switch between tuo 6-cell 56-In.
Fapergren machines, The cleaner concentrate is pumped to the veclesner (see
Plate 3), & 6 coll No, 24 Doiver #Sub=AR machimé,.where the finel concentrri@
is produced, The reclooner tailing flows to the 100-f%, thickeners,

The first cleaner tailing is pumped to 2 "scavenger® machine of
twelve 66 in, Fagergren cells, This machine is e duplicate of the 8 roughera
and i8 so placed that 1% could be rged as a rougher with only the addition of
a fead pipe from the pulp digtributor. As a scavenger it is expscited to float
out most of the racoverable copper from the claéner tailing, The coneentrate
procseds to the 100-ft, thickeners, The scavenge® talling ig gawpled befors
2% joins the rougher tailing, end then tﬁa joint talling is sempled apain,

Thig practice of re-floating the clesnsr tailling and then Fejecting
it, in contrast to the conventional cyclic procedvrs, haslthe advansage of |
preventing an accumulation of activated, barren pyrite in the flotation eivecult.
By eliminating‘water, this procedure alse helps to conbrol the flotation time
and the denglties of the clreuits.

Reagents are praparsd in a separate plant north of the concentrator.
Fecilities include a storage bin for pebble lime, storage agliiators for limeo
slurry, a storage tank for Dowfroth 250 and a reagent and lime dlding, The
jast 18 & Steolox wilding 28 x 104 4, divided into three sections for hydration
of lime, storage of reagents in drums, ond digsolving of soluble reagents.

-13 =
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Lime :i i}aebbl@ form is deliversd by Lm \]ta a shallow hopper and
conveyed to & steel bin of 170 tons livs capacity with conical bottom and &
discharge gate. From here the line is fed to a 5 x 6 fie Marey ball mill,

The discharge £lows to & 4 Pte Dorr "FS® olassifise, with rake product re-
turndng to the ball mill., The lime alum.overflm the clasaifier and is
womped. to two 18 £, diam x 18 £%. steel tanks equippsd with Dorr WAP® padile
- agitabors. From these gtorage benks centrifugal pumps cirvculate the elurey
through the concentrator and bael to the agitatt?x*so

Dowfroth 250 comes from the RR siding in a tank truck and 1s stored
in 2 12000-galo tank. From heve e swall line carvies a one~dgy supply to a
head tank in bhe mdll.

Soluble collectors are stored in the reagent building and dissolwved
ag 10 percent solutions in § £ D:iam x 5 £%. stesl tanks. The solutions are
pumped o storage tenks gt the mill, Milk of lime is fed to the primpry wills
the regrind mills, and recleanser. Reagent 238 gees to all ball mills. Xaunthate
Z=6 is fed to the primavy ball mills, head of the rougher civeult, middle of
the rougher circuit, and head of secavenger machine, Dowfreth 250 iz added
at the head of the vougher maohines and ab other points as desiveds

The alkellinity is combrolled with fres lime titrations of the primary
classifier overflow, fesd Lo cleaners, feod to reclesners, scavenger tailing, ~
&nd final tailing. Basenbisl copper control assays ave run gb two=hour intervals.

Ths molybdenum sechion, now undey constyuction, will treat the re-
clesnar concenbtrate to recover the molybdenite present in the ore, (Sese plate
IV for flowsheeb)s TheMovenei process using sodlum ferrocyanide and sodium
eyaiide as depressants and sulfurlc acid a8 o pH wodifier will be wbilized
hers., Bxbenslve test work done here at Silver Bell indicates that approximebely

80% of the molybdenite in the eopper concentrate can be recovered

\ m
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The econcentrator is well protected ageinst minerel losses from
loaks and wpills by sump pumps. Three Hagelton No. 2% type VI IS,
capacity 150 gpm, are placed in the ball mﬂ.l floor drains, one in the
rogrind section, and thres more ontihe pump floowe

Other sand pumps ave described in Table II.

CONCENTRATE HANDIING

The final. concemtrate froth from the Denver reclsaner is
antomatically sampled in flow to the 60=ft. thickener (See Pig. 1)

' he underflow is controlled either with diaphregm puups or by epigot apor-
ture in the adjolming filter plant. This is a 3-story stesl building 32 x
36 ft, 34 fto cave height. The thickened concemtrate drops from the dia-
phragn pumps on the interdediate floor to centﬁfug&l sand pumps on the
bottom floor, and is elevabed to the 6 ft. S=dlise OLiver filter on the
thivd floor. The concentrabe je filtered at the vate of 20 tons per hour
on the 8 dises which have enough capaeity for the 250 tons aversgs dally
production.

The thilckener overflow is pumped to the 100-It. thickeners for
recovery of casugl losses of concentrates A Hamelion swmp pump reclaing
ppills from a tuonel below the thickensy and filter planb.

Filtered concentrabe is conveyed to 20-ton end-duwnp semi-trailers -
and then hauled 23 miles to Plata, the Conpany siding ab the Southern Pacific
madn line near Rillito. Ab this point, the trallers are cwpbied into & re-
celving hopper by means of & headframe and winche The concentrate is loaded
into gondola cars by conveyors, san@,ed , weighed on & Perguson track scale,

sprayed with lime, and havled bo A.S.&R.%s El Paso smelters

Final tailing from the rougher and scavenger machines flows through

809 fte of 3 x 2 wood launder, slope 3/8 in. per foot, to a 30 ft. hydro-

separator and a 275 ft. thickener. Most of the tailing material is diverted . | r)
e L
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into the 275 fte traction thickener while the coarser particles are scalped
off by a lawnder gote and sent into the 30-fi. hydvoseparotor. The overflow
of bhe hydroseparitor is sent into the 275 £t thickener. The wnderflows
off both tanks ave orfice-controlled et a concrste box conveniently locabed
subside the thickeasr turmele Nrom this box the thickened tailing £lows
through class 50, 16 in. diaweber trensite pipe 1aid on 0.8% grade to a
concrobe ¥ above the two tallivg dams.

The tailing flows fron the concrete T through elass 100, 16 inch
diameber tyensite pipe, which encircles the main deme One branch of the
leop crosses & wesorve dan which spans the saud canyon as the main dam, bub
at a higher elevation. The talling can be deposited in either the main dam
or the reperve dam gs nseded. . The telling flows from ﬁh@ main 16=-in. 1ine
throvgh A=in. splgobs ab 52-£b. intervals, About 5% of the talling is
divected through 10 imech Krebs cycloness Lo produce an wderflow produst which
dries repidly for dam building purposes. The underflow of the cyelbms is
deposited on the smbankment &nd the overflow is deposited 40 to G0 f£i. inside
the berme The other 95% of the tailing s depcdted in the same manner as
the eyclone overfloie

war debadle tho reader is referved to "Teiling Dispossl ab Silver
Bell® Ly Bussell Salbter, a paper pregenbed at the Ariszons Section AeTeMolio
Tueson, Decerber, 1955.

Water is pumped from thras 500 1. wells In the valley, 9 wmiles
gouth east of the concentrators A ‘}O,QOO gal sand-sebtling tank receives
waber from the weli puips, and two redicecontrolled boosber puaps do the
rost of the job, one locabed at tho tenk and the other & miles up the
18=ine linee _

o 18-tn. pips delivers Lo a 125,000 gale coﬁbzeol tank at the wille
Ovém’.‘lw‘ of this benk into the 275% tailing thickencr is mokeup for the mille.

o
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For townsite, five-Pighting, end all other regulrements avound the plant,
and the pits where & pure waber is neaded, a domsstic water tank helding
200,000 gal. is loeated at €l 2900 ft. This tank is filled by thres 500-gpm
pumpe In thé concentrator, drawing from the 125,000 gal, control tank. &
pressure-break tank of 10,000 gel. capacity for rssidentizl supply of domss-
tic water may be bypassed in case of Pire in the town,

The water that iz reclaimed from the mill pulps is accumulated in
the 1,000,000 gallon mill water reservoir west of the talling thickener. This
reclaimed water is wade up of the overflows from the 100-fi. thickeners and
the tailing thickenewr and the water decented from the teiling disposal aveas.
The- overfisws of the three thickeneva are clear under vovmal operabion, bubt
goms further sedimentation does oceur in the reservior, which must be ecleaned
periodically. |

The decant line is cons‘f:.ruct@d of 18-in., transite plpe surreundsd
by reinforced concrete poured on bed vock. The decanted water flows into a
3,000,000 gale holding resevvoir through the 18-in. Line and then is puuped
through an 7=-ine transite line to the mill water ressrvolre

M1l water is then pumped from the reservelr to a 300,000 gel. head
tank at el 2800, using three Peerless vertical close-coupled turbine pumps,
mtaii 3,000 gpm capacity each through 150 ft. static head. Flectrode conbtrols

in the head tenk start and stop the punpe successivelye

Flectrleal power for the uperation lg generated by Tueson Gas,
Flectrle Light & Powsr Company and trenamitted 40 miles to Silver Bell at
b6 Xve The will substation (See Fig. 1) is situated 160 ft. east of the
concentrabor and 12 £t. higher than the ball mill floor. The high-voltage
bus feeds through a 10,000 kva tranalormer which supplies 4160 velte for the

i1l avea and town, & 2,000 kva transformer supplying 13,800 volts fox the

o X
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weber pumps and EL Tiro pit, end three 333 kva trahsformers supplying 2400
volts to the Oxide pite |

The power for the plant ls carrded from the substation at 4160 v
in burled eable to a distribution vamlt under the ball mill floor (Fig. 4)
Yotor voltages are 4160 and 440, the higher being used for motors of 200
hp or mores ALl secondary power is cartied in underground condulls, keoeping
the plant ares free of overhead cables,

A standby dlesel-powered generator, 300 kw, 2400 v, occupies & amall
prefabricated steel building in the substation. Storege batteries with
prickle chargers are used throughout the plent for sutomabtic emergency
Lightingo

AUKTLIARY, BUEIDINGS

Abtached to the mill at the east alde and level with the flotabion
flooy are laboratories for sample preparation and process besting, ccoupying
2760 8ge fto The £ilbering end drylng room eguipment includes pressure
fiiters, steam plates for wine and mill sludge somples, and electric dyyerse
The dry preporation section contains jow and Gy-Holl crushers, pulverizers,
sereen grading devices, and eutting floore The test loboratory is Sully
equipped for fiotation work. An office for the metallurgist and a storege
room domplete the facilities.

Assay 0ffice = Convenlently situated on the meln east road, the
assay office is housed in a Steelox 28 x 57 fi. lined and insulated building
with built-up roof and stecl portitions. The laboratories include facilities
for fire assay, electrolytic copper emalysls, énd other comnon analybical
procedurss.

Other auwsiliary buildings include twoe conventionsl steel buildings
wih galvanized corrugated steel roofing and siding. The first of these is a
52 by 182 £t. machine shop housing carpemter, electrical, repwir, welding,
truck vepalr, and general mechanical repalr avess, The other bullding is a
52 by 101 ft. warchouss with office, éhalving, storage bing, loading remp

g
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The smalier auxiliary buildings are prefabricated. These ineclude
a 28 by 43 change house, an oil and paint st;:rage house, & twelve wvehicle
garage, and a 28 by 62 £1. first aid building with a first ald reom a
mesting voom and a gavage for the ambulance and fire truck.

The General Office, of concyrwte block construction, completes
the list of auwxilicry bulldings at the Silwver Bell Concenbrator.

MATERTAL, HANDLING

With the wrailroad siding 23 miles from the plant, trucks st
bear the burden of supplying Silver Bell with all of ibs needs. At present,
all of the 23 wiles is paved, but repairs arve freguently necessary due to
heavy sumer vainfelle © Hany suppllies travel al;i, the wey by truck from
gource to point of use at the mill, for example, lime, and reagents in drmnse
Others come in by rail and ard traxmferz*edfizo truck ot the sicling.,

Facilities at the slding for trgnaferring incoming frelght arve an
;verican sbiff-leg derrick with 36 fi. mast and 60 £, hoom having capacivy
of 60 tons at an 1H-ft. radivs; & cay puller; Dowfroth pump for wiloading
fyom tank cars to bank tiuck ab 200 gpmg 30-in. diam. .§beams elveulay
lifting magnet for unloading grinding balls.

Dependence upon truck transportation is reflected in the arrange-
ment of the plant. Dvery building ie easily emcezgsiblé, roeds are wide,
and sufficient apﬁee bhotween buildings rules oizt praffic jams and saves bunne
o round time. The work of the mobile units, which include winch tyucks, scoop
trucks, a truck-mounted P & H erans, and earth-moving equipment, ls facilitabed
by these intra-plent roads, unhamperad‘ by overhead power lines or low headroon
coused by lawnders, conveyors, or pipe lines. The interiowrs of the main

buildings ake also readily ascessible to trucks and other mebile unibs.
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TABLE ¥ o BELT CONVEYORS AND BELT FESDERS

Py

Size Width = Tong pey Slone Motoz
28 p 2 Y LR SO P ¥ e 2
Degeripbion Materiel lensbh {Cenlers) _Howr In Por Fi, up
1 Primary crusher to cosyse ove bin =SY 48 in, x 445 T, 1000 3 150
ia, 1B Goares ore bin fesders wGH &8 in, = 12%6%  200-700 ea., - io
ic Feoders to conveyor 2 ' w87 L2 in, x 29 Tt T00 - i5
s m ’ n . B F oz,
2 To secondary crushey g 42 in, x 398 £%, TO0 1%/8 o~
& {3 © Jes £ » o RS Y ATaY £ ol
. < oo . % o288 B % XN 2 37 5
3 Sse,cousher & Conveyer 50 %o izt 36 in, x 163 fi. 1200 2 11/] &0

Convayozr &
4 Conveyor 3 %o conveyor 3 el

o
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Y3
o
b
il
o~
W
]
&
g&;
&
W bt
0 AR
*%
PO

5 | Conveyor & %o screens «35¢ 36 in, z 165 £%. 1200
5C Tartlary erushers to comveyor 2 ~3fan 36 In, = 16 £, 500 -
é Sereans %0 corveyor 7 ~if2% 36 in, = 379 £i. 700 3 /8
7  Conveyoe 6 %o fing ora bins ~1/2% 36 in, x 219 £%, 700 -

84,B,C,D Ball mill fesdevs ~“1/2% 36 4n. x 50 £5. te 120 -

9 Filter to conveyor 10 Fine 18 in, x 91 £%. 20 =

i Trpek loadey Fine 18 in, x 17 % 20 -

11 Time Hopper %o Shtorage 37 18 in. = 91 £, 100 2 374
iz Lime storage %o lims plent ~1H 18 in, x 25 £%. 10 3 i/2
iz Floio « Concentrate to conveyor 14 Fins 24 in, x 128 £%, iS50 F3

FS Plate - Conveyvor 12 4o cavs : Fing 24, in, x 22 £, 230 @ o

411 conveyors havs troughing cavrrying idlers wmespt 14, I8 10 which have flat, irpach idlers.
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TABLE II - SILVER BELL - SAND PUMPS

No, of Pumps Hormal Vertical Dis. In, Motor HP
Gk Operabting Shandby Deseription GPM Faeh 147% Ps.  Disch, Pips Each
Roughsr Concentrate 40 & 2 Zef¥ Yilfley FE® 345 G g 20
26 £4, hvdroseparator F=Bef i3 Bydrosseal ~ is
1 Hamslibon 4LFB,HCTH
FPeed to regrind section 2 2 l-Hydroseal AB=4l- 215 50% & is
Dorrelones Z-Donver SEI-0 3937 is

fet

Clesner conesnirate 2 ZeDenver SEL-0 3%x3% 190 2% & 5

4o recligansy

Cleaner %ailing P 1 3-Hydrogeal B-4i-5 375 21 g 7.5
$C gcavenger

Discharge 100 £, 2 1 S.Hazslton 387CTH 90 22 2% 7.5
thickeners to cleanew i-Bydroseal 4-L1-§ 7.5
Thickened Tinal 1 L 1-Denver SRL~2Wx3% 26 &3 2 5
conecentrate to Liliers 127 Vaecgeal
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- mmﬂslmmme AND REFINING COMPANY
- SILVER BELL UNIT

Silver Bell, Arizona

TAYLING DISPOSAL AT STLVER BELL
by R. Salter

The 7500-tons-per-day Silver Bsll open-pit é@pper mining and milling
operation of the Amsrican Smelting and Refining Company is situated in the
Siiver Bsll Mountains some 35 airline miles northwest of Tuesen. The 7500<ton
mill went into full operation in the spring of 1954, and one of the first
ma jor problems encountered was the disposal of flotation tailing. In this
paper we propose to describe the evolution of our present disposal procedures,
with the assistance of slides.

1. Gensral Lsyout

The mill tailing flows from the concentrator through a wooden
launder to & 30 ft. hydrossparator with condeal bottom 10 ft. total depth at
the center. The launder is 32 in. wide inside by 20 in. high, lined with
1 in. pine on the bottom and sides, replaceable when worn to save the main
launder from wear. The slope is 3/8 in. per foot. Thers are two bypass
gates in this launder ahead of the hydroseparator making it possible to
bypass the tailing directly to the 275 ft. diamster tailing thickener. The
hydroseparator removes a large portion of the coarss material in the tailing,
which would otherwise create a heavier load on the thickener rakes and drivs
mechanism,

The 275 ft. Dorr traction thiskener is fitted with 4 dischargs pipes
for the thickened talling, of which two are used. These are 8 in. 1ines
fitted with 8 in. plug cock vaives at the cone, The discharges from the
talling thickener and from the hydroseparator are controllsd by means of
orifice plates.

From the underflow collscting box the tailing flows through class

50 and 106, 16 in. diameter Johns-Manvills transite pips. The class 50pipe
runs from a eollecstion box to a conerste Yo This T forms & jJunction point
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from which the class 100 pips makes a loop around the main dam; one branch
of the loop crosses a reserve dam which is placed at a higher elavation
than the main dam, Adequate vents made of 10 in. pipe are installed in
the tailing line at every significant shange of elevation in that line.

Both dams were originally built of barrow obtained from the ares
in which they ars locabed. The main dam was built 50 feet above the lowest
point of ths afrm&v, and the reserve dam was bullb 24 fest above the lowest
point in its arroyo, As there ls approximately 150 ft. drop in elevation
batwsen the concentrator and main dem, & serles of drop boxes wes
installed to avoid excessive grade on the tailing line and wsar on the pipe.
These drop boxes gre cireular concrete pipes 4 It. diameter by 6 ft. high,
which are now being removed one by one as the level of the d;m rizes.

After the tailing line was laid 4 in. spigots were instelled in
the line for taksoff into the dam. Thase were put in at 52 ft. intervals,
or every fourth length of transite pipe, and the flow through them is
gontrolled with 4 in, plug cocks. A decent line was installed under the
doms for recovery of water. This line is constructed of reinforced conerets,
lined with 18" transite pips. Two decant towers were placsd in the main danm
and one in the reserve dam. A three million gallon ground reserveir was
iilt below the main tailing dam for storing water from the teiling dam
befors returning it to the mill,

II. Early Phages of Dam Building
Littls was known about the characteristics ¢f the Silver Bell

tailings at the time operations were started, and it soon becane apparent
that many problems had to be solved before the tailing disposal system
would be reasonably troubls free.

Whan the concentrator was ready for @perat-imn; a large tonnags

oy
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of waste rock was ground for bedding the tailing thickensr bottom, which
was found to Torm an excellent smooth, hard bottom for opsration of the
rakes. After the badding was completed, the concentrator began treating
ore from the pit. It was then that trouble was encountered. Due to the
nature of the ore, the underflow of the thickener was extremsly viscous
and induced a very slow rate of flow cansing choking of the line. It would
then have to be broken and flushed out.

To remedy this choking, a water line (10 in.) was installed at
the collecting box for flushing the tailing line when the taflings begsn
to flow slowly. Choking would be evidenced by pulp backing up in the
collseting box and vents, and when this oceurred, the tailing flow would
have to bs eut off or seversly reduced until the line was cleared. When
these conditions did not seem to improvs, investigation into some of the
reasons for the high viscosity of the pulp was madse |

Mr. George Rosevears of the Ardizona Department of Mineral Rssources
was contacted to conduet viscosity tests on the tailings. Mr. Rusevearets
findings were that alkslinity strongly affected viscosity of the tailings.
Readings on the viscosimeter on a pulp of 45% solids, showsd a vange from
147 grams at a pH 11.0 down to 84 grams when the pH was reduced to 94
after sulphuric acid was added.

Tt wes apparent from these tests that alkalinity of the pulp would
have to be kept to a minimum at which satisfactory metallurgy could be
obtained.

Subsequently, alkalinity in flashati.on was reduced to & minimum
and pulp flow through the tailing line improved, This, howsver,did not

entirely solve the problem of dam buildinge

Do
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The high viseosity of the pulp discharged to the dam would notb
allow any of the sands to deposit against the berm. It would retain too
moch waber, creating a soupy mass which required a long drying time.

Ads the original dam was rapidly being £illsd, it was necessary to
begin raising the dam by the use of & dragline with a 1 yd. bucket. Dus to
the nature of the material deposited, it would not stack well because of its
wetness, and would have te lie on the dam for a considerable period of time
bsfora drying sufficiently to be sompacted. This difficulity was accentuated
by heavy rains at that bime which delayed normal drying.

With availability of sufficient barvow in the arsa the building
of the dam with teilings was abandoned in favor of barrow. When additionsl
dam building was required this material was used. Several methods of
shtaining the barrow wers tried, the first of which was ths use of the
dragline and 20 ton Buelid T Trucks. The barrow was gpreasd and compached
with a Caterpillsr D<=l tractor eguipped with angle dozer blade.

This method proved rabher expensive and slow. OSubsequently, thres
16 yds. Buelid serapers were employed using a Csterpillar D=8 tractor for a
pusher and a D<f tractor to level the barrow on the dam. This method proved
mich faster and less costly. A total of 3000 yds. per day of barrow could
be placed on the dam when the barrow was not too difficult to obtain and
two successive 5 e 1ifts were made in this manner.

ITT. Present Practisee A

When it was seen that it would be impossible to build the dam
with normally deposited tailings, and that building the dam with barrow
would eventually bscome impractical, investigstion into other means was

undertaken to solve the problem. There were two slternatives availabls,



O ~ )

” =G
gince the reserve dam did not contain enough area to impound tailings for
a long encugh psriod to allow the tailings in the main dem to dry
sufficientlys
Theue werss
(1) Construct snother tailing dam containkg sufficient
area to allow for encugh drying time of the deposited,.
tailing to permit satisfactory dam buildings
{2) Develop a method whereby ths major portion of coarse
material in the tailing would separate from the

slime giving better drainags of water and result in
rapid dryinge

Since construction of a new dam was a major undertaking and would
require eonsiderable time and investment, alternative (2) was given serdous
songideration.

The most attractive msans considered under alternative (2) was the
use of cyclones for a sand-slime separation. Subssquently, a Krebs Cyclone,
Model DIOE was secured for test, mounted on a rubber tired cerriage to make
it portsble, snd then talken to the dam and comnectsd to one of the spigots.
The eyclone immediately began to produce an excellent sand product which
when deposited began to build up above the surrounding tailings that were
deposited in the normal menners

The drainage from this deposited sand was extremely good and the
deposit formed a slops of BF for a distanue of 50 ft. from the edge of the
berm, whereas the slope of normslly deposited tailings was only .3%.

The cyclones are operated at pressures ranging from 2 te 10psi
secording to the head in the tailing line. They are equipped with 3 in.
standard pipe feed inlet, 33 in. vortex finder and 1} in. apex valve.
Typicsl screen analysis of cydbne products are given in the following

tables:
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Feed ' Overflow Under flow
Solids % Iy7 I 67
Tons/Hr. Solids 164 11.1 5.3
Sereen Size Weo £ Cume F W 2 Cume % Wee % Cum, %
‘,14 i;B Mash 2ol 202 006 0m6 701 701
L b5 m 9.0 11.2 ko2 L8 19.6 26.7
2100 w 12,2 23ah 11,2 16,0 18.8 4565
;é 150 2 1,00[} 3308 1000 26c0 899 51&0&
£ 200 w 6.8 40.6 o2 3362 ¢! 58,4
£325 o 11.2 51,8 - 13.2 Lbal boly k.8
= 325 " _Lg.2  100.0 _53.6 100.0 35.2 100.0
Total 100.0 100.0 ' 100.0

The screen sizings clearly show the increase in coarser sand obbained

from the syclone operation and the decrease :in.th(e finer sizes. The actual
amount of slimes in the minus 325 mesh prodﬁct is only sufficient to insure
good compaction and binding to prevent seepage thst would occur with clean
sand .

The tonnags of underflow obtained from the cyclone amounted to
3% of its fesds this would be far more than required for dam building if
the entire amount of mill tailings were to be cycloned. From estimates
previously made, spproximately 5% of the total tonmage of tailings Js needed
as a sand product to maintain adequate dam building and each eyclone would
take approximately 5% of the total tonnage of tailings, indicating not lese
than three eyclones would be required to produce this amount of sand. To
insure an adequate amount of sand product, six cyclones were installeds

During the early period of cyclone operation it wasnot possible
to earry the overflow sny great distance beyond the dam because of the soupy
naturs of the normally deposited tailings. As progress was made, however,
it became noticeable that the rapid drainsge of water and deying of the
deposited material permitted the overflow pipes of the cyclones to be
exbended farther from the main dam. This was also true of the spigots that
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were not connected to the cyeclonas. These overflow lines are now carried
out & distance of L0 to 60 feet where they are sllowed to dischargs.

The first gyclonss, as previously noted, were mounted on wheel
sarriages to mgke them readily portable. This practice was changsd in
favor of an TA® Frame mountitg built on skids and se constructed also that
it conld be picked and moved by a winch trucke. The eyclones are mounted at
an angle of spproximgbely 10° from horlzontale

The eyelones sre normally set at successive Spi.g@ts on the tailing
line which gives a center distance of 260 ft. betwsen the Noo 1 and Neo 6
eyclones. Sand is allowed to deposit until it has reached the level of the
undsr i ow diseharge spout, and the cyclones aré Lhen moved to snothsr locstion.
This leaves valleys bebween the points where the cyclones discharged sand.
After this material has drained of excess water and compacted, ths cyelones
are then set in the valleys for further £ill.

This method producss a wall of sand 6 ft. to 7 fi. high along the
iength of the berm. Waen this is completed, the overflow pipes of the cyclonss
sre connected divestly to the tailing line outlebs and sllowsd to discharge
normglly for a periocd of time.

When the tailings from the cyclone underflow has dried sufficlently
the main berm is then built up in 5 £i., 1ifts uwsing a dragline equipped with
& 1 yd. light weight bucket. The dragline operator deposits the fill behind
i until he has veached maberdal that iz too web. to stack. He then levels and
compsete the paterisl with a Caterpillar D-€ Dozer, repeating this process
of stacking and leveling until the 5 ft. 1ift has been completed.

The dam wells are maintained at a slopof 13 te 1, the main 1if%
being maintained at 30 fl. vertical steps. When this elevation has been

.-):.‘;’i
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reached, the face of the new berm iz stepped in 18 ft. and the main tailing
distribution line i3 raised to the level whers the step was made.

The normal crew vsed on dam operation consists of one man per shifb
as a dam tender, one man part<time (4 to 5 days a month) as egquipment operator
for bewmm building, and four to five laborers two days a week for moving

cyclonss, connecting spigots, etee

>

!
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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 AQUIFER 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 On or about June 15, 1994
ASARCO,INC- SILVER BELL UNIT Site

ASARCO Incorporated

Silver Bell Unit

25,000 W. Avra Valley Road

Marana, AZ 85653

Aquifer Protection Permit No. P-100510

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 11S, Range O3E, Sections 32,33, and 34, and in
Township 125, 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 rubblized ore within the existing Oxide and El Tirc 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

minimal losses of leach solution from the leach zones.

1033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300

Stvel des (F) Pymk co

l}’ /
A i !

Hme



Siver pece B : Q
o
( 5, / [l

4

=
=

<A Ak,
N 4

5 >
~

2
% N
M G

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-100510

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,
i 7

Patrick Finton
Environmental Engineering Specialist

Enclosures (3)

3033 North Central Avenue, Phoenix, 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-100510

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,

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 - i%
' RESPONSIVENESS SUMMARY

August 26, 1994

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

Permittee:  ASARCO Incorporated
. Silver Bell Unit )
25,000 W. Avra Valley Road =
Marana, Arizona 85653

Comments (C) andlksponss R):

_ The MJmng Unit did not receive a request for a Public Hearing; therefore, a Pubhc

Hearing was not held.

Comment1

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, information 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
Leaching (SX-EW) Project

Facility Location:

The proposed facility is located in Section 11 of Township 12 s,
Range 08 E, Gila and Salt River Baseline and Meridian .in Pima
County, approximately 17 miles west of Marana, Arizona. The
proposed facility is located over the groundwaters of the Tucson
A.M.A. Basin and the Pinal A.M.A. Basin. : : '

Facility Description:

The proposed facility is a copper leaching operation consisting
of two leach dumps and in-situ leaching of rubblized ore within
the existing Oxide And E1 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 1leaching 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 Technology (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

cm/sec. In addition, elements of the Asarco Silver Bell Mine
meeting BADCT are as follows:

1. Site prep.

e 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. '

5. Collection ponds 1lined with a 60-mil high density
polyethylene (HDPE) liner, overlying a prepared subgrade on
top of low permeability bedrock. v

6. Well defined canyon area for material placement and
containment to ensure 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 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 zones. The high contrast in
hydraullc conductivity between the rubblized zone and the
underlying bedrock will result in minimal 1losses of 1leach
solution from the leach zones.

All surface impoundments and leach dumps shall be protected from
the run-on from the 100-year, 24-hour storm event. All surface
impoundments and leach dumps are designed and operated to contain
the direct precipitation from the 100-year, 24 storm event plus
the 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 HDPE
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 1lined
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-8 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 1level 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 pits, 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 1I.B. Discharge 1limits are
established for benzene and PAHs in accordance with PART IV.,
TABLE I.B. '

Compliance with Aquifer Water Quality Standards (AWQS):

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 Oxide and El1 Tiro Pits. Hydrologic
sinks driven by evaporation or pumping or 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 Consideratioms:

The leach dumps, pregnant solution ponds and raffinate ponds
shall be protected from the run-on from the 100-year, 24-hour
storm event. All surface impoundments and leach pads shall be
constructed and operated to contain the direct precipitation
resulting from the 100-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. R18-9-108.B.8. Review of that information -indicates that
the permittee is financially capable to cover the cost of
construction, operation, closure and post-closure 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 1.

STATE OF ARIZONA

AQUIFER PROTECTION PERMIT NO. P-100510

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: Operator: :

ASARCO Incorporated ASARCO Incorporated

180 Maiden Lane Silver Bell Unit

New York, NY 10038 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) Project 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 32°22' 56.0" North
Longitude 111°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, operated, and maintained pursuant to all the
conditions of this permit according to the design and operational information
documented or referenced in PARTS I, II, III, IV, V, VI, and VII of this Permit, and
such that Aquifer Water Quality Standards arg not violated.

G/

Brian E. Munson
Director
Water Quality Division

Arizona Dep nt of Environmental Quality <]
Signed this & day of & &ﬁ won , 1998258\




PART IL

A.

AQUIFER PROTECTION PERMIT
PERMIT NUMBER P-100510
Page 2 of 46

SPECIFIC CONDITIONS

Discharge Limitations

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.

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

Dump Leach Process

a.

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

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.

Leached ore generated 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.

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.

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.

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.
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AQUIFER PROTECTION PERMIT
PERMIT NUMBER P-100510
Page 3 of 46

Facilities shall be located as follows:

Identifier Facility Latitude/Longitude

001A No. 1 Dump Leach 32°25'50"/111°31'20"

001B

002A
002B

003
004
005
006
007
008
009
010
011

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

32°26'03"/111°31'47"
32°25'40"/111°32'30"
32°25'517/111°32'33"
32°25'56"/111°32'24"
32°24'577/111°32'15"
32°23'57°/111°30'52"
32°23'50"/111°30'22"
32°23'257/111°29'52"
32°24'40"/111°31'57"
32°25'28"/111°31'12"
32°24'23%/111°32'27"
32°23'187/111°30'17"

All leach dumps, PLS ponds, and raffinate ponds shall be protected from the
run-on from the 100-year, 24-hour storm event. All leach dumps, PLS ponds,
and raffinate ponds shall be so designed, constructed and operated to contain the
direct precipitation from the 100-year, 24-hour storm event plus the normal
operating solution volumes and maintain 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 Collection Ponds shall flow via
spillway to the North Silver Bell open pit collection sumps. Three feet of
freeboard shall 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.

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 (S-903-06 G) dated August 14, 1992.

B. S of BADCT Elements

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

1.

Site preparation designed to minimize infiltration, including:

a. Grubbing the native plants.

b. Eliminating unconsolidated overburden.

c. Backfilling and sealmg underground mine workings that are under the
dumps.

d. Smoothing the side slopes to eliminate uneven topography.



10.

11.

12.

AQUIFER PROTECTION PERMIT
PERMIT NUMBER P-100510
Page 4 of 46

Material placement of the #1 and #2 dump leach material so that a very coarse
zone of rock lies at the base. '
Surface runon\runoff 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 containment 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.

Solution management, consisting of :

a. Sequencing of leaching activities (wet/dry cycling so that only
. Dportions of the leach dumps will be leached at any one 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 plan.

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.

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

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

Bedrock outcrops with minimal alluvial cover, which when removed, will
minimize the solution head.

Low permeability bedrock for the dump leach foundation.

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

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

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

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 L A. and I.B. in order to characterize potential discharge.

a.

€Y

@

(©)]

Leach Solution Monitoring

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 comsecutive quarters and then
afterward as may be required under the contingency plan should a
violation of a permit condition occur.

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, TABLE LB.

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.

Groundwater Monitoring

a.

Hazardous Point(s) of Complianée

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

Monitoring Well Latitude Longitude
MW-1 32°25'40"N 111°32'54"W
MW-2 32°25'59"N . 111°32'51"W
MW-3 32°26'13"N 111°32'32"W
MW-4 32°26'18"N 111°31'48"W
MW-5 32°26'06"N 111°31'00"W
MW-7 32°25'20"N 111°32'42"W
MW-8 To be Determined
MW-10 To be Determined
MW-11 3223'17"N 111°29'47"W
MW-12 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 measures 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 o

Monitoring Well  Latitude Longitude
NH-1 3296'37°N  111°31'33"W
NH-2 32926'58"N  111°33'17"W
NH-3 3295'54"N  111°33'04"W
NH-4 3224'S7T'N 111°33'31"W
NH-5 3224'2°N  111°33'30"W
NH-6 3292'33°N-  111°32'30"W
NH-7 32922'33°N  111°30'48"W
NH-8 3222'37°N  111%29'51"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 IL.A.

(¢ Monitoring wells MW-2, MW-3, MW-4, MW-5, MW-6,
MW-7, MW-9, and MW-11 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-10, and MW-12 will be
delayed pending the completion of the study for the Silver Bell existing
facilities. Specifically, MW-8 and MW-10 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
750 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 the ADEQ
Aquifer Protection Program Section as referenced in PART V.A. and as
stipulated in PART II.C.5.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 ILLA. 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.I. 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 AQLSs 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 AWQS, then AQL Mean
+ 3. 188 SD.

2) Alert Levels (ALs)
" Alert Levels shall be calculated as follows:
Calculated AL = Mean + 3.188 SD.
and established as follows:
(i) Alert Levels for parameters with primary AWQS

If calculated AL is below primary AWQS, then
AL = Calculated AL

If calculated AL exceeds primary AWQS, then no
AL shall be established.

(ii) Alert Levels for parameters without primary AWQS
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 QA/QC
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 IL.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 shall 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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ittee may submit a written request to reduce the monitoring
in PART IV, Table IL.B. Suite A. upon completion of the ambient
r monitoring program established in accordance with PART
nd in accordance with the following criteria:

\e 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
juifer Water Quality Standard. If no numeric AWQS 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
indard method detection limits;

\e parameter in question has not been detected in the process
lutions used in the leaching and solvent extraction-electrowinning
acesses, 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 I1.C.2.e.(1).;

nzene and the polynuclear aromatic hydrocarbons listed in PART
, Table L.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 and/or
: PAHs are not present;

| analyses shall be performed using the same analytical method for
'h parameter in question such that eqmvalent detection limits are
ueved;

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
orts 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
il be dropped from the list of monitoring parameters.

onal Monitoring
QA/QC Requirements

Pre-operational Monitoring

PROTECTION PERMIT
NUMBER P-100510
46

ition of the surface impoundment and
lers the subgrade shall be inspected
ee of sharp objects of any kind that

2 the liner. Ruts caused by the
pupment or by the geomembrane
pment must be leveled by hand. The
tor or designated quality control
m shall inspect the subgrade to insure
paratxon has been achieved and tested
Eapproved criteria submitted with the

, referenced in PART V. and PART

T plans).

i testing shall be conducted on 100%
uns Destructive tests for shear and
hall be performed at least every 300
!ﬁeld seam, and at least every 500
actoryseam Seam testing shall be in
th ASTM D4437 (for field seams),
S (for factory seams), and in
h the approved criteria submitted with
ication, referenced in PART V and
'QA/QC) of this permit.

shall install a pump capable of

- st 10 gpm (14,400 gpd) in the

of the leak detection system to

one (1) foot of head on the

r for the following solution ponds:

n) Raffinate Pond, (2) Intermediate

I, (3) Intermediate PLS Pond, and (4)
S Pond.

4

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

in) Raffinate Pond (007), Intermediate
1 (008), Intermediate PLS Pond (010),
Feed PLS Pond (011) leak detection
)le monitored for fluid presence on a
nd pumped as needed. Records of the
:d shall be maintained by the permittee
for a period of five (5) years from the
ion.
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Facility Maintenance Inspection

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

(V) If any damage of the pollution control structures is identified
during inspection, proper repair procedures shall be
performed. All repair procedures and material(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

M

@

Discharge Monitoring
¢)) Leach Process Solution Monitoring-

The permittee - shall conduct leach  process solution
monitoring in accordance with PART IV, TABLE LA. and
TABLE L.B.

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

Groundwater Monitoring

Sampling procedures, preservation techniques and holding times shall
be consistent with the May, 1991 ADEQ Quality Assurance Project
Plan. . :

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 maintained 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;

@

(®)

©
(@

©

®
)

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

Procedures used to collect the sample or make the
measurement.

Date on which sample analyéis was completed.

Name of each individual and laboratory who
performed the analysis.

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

Chain of custody records.

Any field notes relating to the information described
in subparagraphs a through f above.
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Operational Monitoring/Facility 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 III, and any damage or

malfunction and repairs performed. ~
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.

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.

Contingency Plan Requirements

The permittee shall maintain at least one copy of the approved contingency plan(s) 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 plan(s) 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. AL/DL/AQL Contingencies
a. Discharge Alert Level Exceedance
(6] 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, if necessary,
emptying of the impoundment.
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() Quantify and record the amount of fluid pumped
from the leachate collection system.

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

) Benzene and Polynuclear Aromatic Hydrocarbon (PAH)
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 L.B., the permittee shall
initiate monitoring for benzene and PAHs 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 Department may require
additional monitoring, studies or remedial activities beyond

those specified in the permit.
General AL/AQL/DL Contingencies
Alert Level (AL), Dnge Limit (DL) or Aquifer Quality Limit
(AQL) Exceedance
a. The permittee shall notify the Department at the address sbeciﬁed in

PART II.1.1 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 ILI.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) 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, or
statistical evaluation.

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 or
mitigation of the discharge.

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

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

Accidental Discharge

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

M

@

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 IL.L.3.

Upon review of the above required réport, the Department
may require additional 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;

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

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

) The emergency response coordinator shall notify the ADEQ,
Agquifer 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, rubblized zonmes, 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.

. 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 unless
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 minimized to the maximum
extent practicable during temporary cessation.
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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 Agquifer
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 impleinented 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.

4 A description of limitations on future land or water uses, or both, at

the facility site as a result of facility operations.

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

At a minimum, post-closure requirements shall include maintenance and
monitoring activities, as described in the plans referenced in PART IV,
TABLE III 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. :

The permittee shall, within 24 months of the effective date of the permit, or
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 QA/QC procedures using in collection and
analysis of the samples.

The permittee shall, within 60 days of the effective date of the permit, submit
a copy of a facility emergency response plan 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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The permittee shall 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.

The permittee shall, within 30 days of completion of construction of the
facilities referenced in PART IL.H.4., submit the results of all quality
assurance/quality control testing to the ADEQ Agquifer Protection Program
Section.

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 IL.A., and the ambient
monitoring data and statistical AL and AQL calculation shall be submitted to
the ADEQ Agquifer 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 incorporation into the permit and in accordance with
PART II.C.2.d. Upon the completion of ambient monitoring the permittee
shall conduct monitoring of MW-1 and MW-10 in accordance with PART IV,

TABLE IL.B. Suite B.

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. _

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. '

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 minimum 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 Agquifer Protection Program Section the
monitoring plan shall be incorporated into the permit.

The permittee shall, within 24 months of the effective date of the permit,
submit an application for an individual 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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The permittee shall submit, within thirty days of receipt of the fourth quarter
results of polynuclear aromatic hydrocarbon (PAH) monitoring, a written
report to the ADEQ Agquifer Protection Program Section proposing the alert
levels for the five PAHs. 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 mecessary 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 PAHs are
present in the process solution, then upon review and approval by the
Department, Benzene and/or one the PAHs shall be dropped from the list of
monitoring parameters.

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

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 Il 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 L.A,, L.B., 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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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. '

The permittee shall 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;

) 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 eliminate 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

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

4. Modification Reporting

a.

b.

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

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 shall report operational conditions listed in PART IV,
TABLE III 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. '

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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Self-Monitoring Reports

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.

Samples taken report due by:
Samples taken Quarterly »
during quarter Report -
| beginning due by
Jan Apr 28
Apr Jul 28
Jul Oct 28
Oct Jan 28
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OTHER CONDITIONS

Analytical Methodology

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

Environmental Laboratory Coxitact

Upon submittal of the samples to a state-certified laboratory for analysis, a copy of the
appropriate portions of the signed permit shall be forwarded to the laboratory for
reference. '
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PART IV. TABLES
DISCHARGE MONITORING
' TABLELA
LEACHING PROCESS SOLUTION MONITORING
Sampling Point Number Identification Location
001B No. 1 PLS Collection Pond 32°26'03" N/111°31'47* W
007 Plant (Main) Raffinate Pond 32°23'25" N/111°29'52" W
Discharge | Alert Analytic Monitoring Reporting
Parameter Limit* | Level? Method ? Frequency Frequency
Suite A General Inorganics 5
Quarterly for Quarterly for
four quarters; .| four quarters;
As may be As may be
required by required by
contingency _ contingency
plan thereafter | plan thereafter
pH (field) N/A N/A N/A " " '
Specific Conductance (field) N/A N/A 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 " ”
Temperature (lab) N/A N/A EPA 170.1 " "
Calcium N/A N/A EPA 215 " ¥
Magnesium N/A N/A EPA 242.1 B "
Potassium N/A N/A EPA 258.1 " "
Sodium N/A N/A EPA 273.1 " .
Chloride N/A N/A EPA 325 " "
Fluoride N/A N/A EPA 340 " ™
Nitrate-Nitrite as N . N/A N/A EPA 353 " B
Sulfate N/A N/A EPA 375 B s
Hardness * N/A N/A Calculation . "
Total Dissolved Solids (TDS) | N/A N/A EPA 160.1 e "




AQUIFER PROTECTION PERMIT

PERMIT NUMBER P-100510
Page 25 of 46

TABLE LA (Cont.)
Metals °:
"Antimony N/A N/A EPA 204 " "
Arsenic N/A N/A EPA 206 " "
Barium N/A N/A EPA 208 " "
Beryllium N/A N/A EPA 210 . .
Cadmium N/A N/A EPA 213 . "
Chromium N/A N/A EPA 218 " *
Copper N/A N/A EPA 220 * "
Iron N/A N/A EPA 236 . N
Lead N/A N/A - EPA 239 " "
Manganese N/A N/A EPA 243 " i
Mercury N/A N/A EPA 245 " .
Nickel N/A N/A EPA 249 " .
Selenium N/A N/A EPA 270 " "
Thallium N/A N/A EPA 279 ; .
Zinc N/A N/A EPA 289 " .
Radiochemicals®:
Gross Alpha Particle Activity N/A N/A EPA 900.1 Quarterly for Quarterly for

four quarters; four quarters;

As per As per
contingency contingency

plan thereafter | plan thereafter
Radium- 226 N/A N/A EPA 903.1 " "
Radium- 228 N/A N/A EPA 904 " "
Uranium (total) ® N/A N/A EPA 908 " .
Radon- 222 ¢ N/A N/A EPA 908 " "
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TABLE LB
GENERAL ORGANICS
Sampling Point Number Identification Location
001B No. 1 PLS Collection Pond 32°26'03" N/111°31'47" W
007 Plant (Main) Raffinate Pond 32°23'25" N/111°29'52" W
, Discharge | Alert Analytic Monitoring Reporting
Parameter Limit* | Level? Method * Frequency Frequency
Flow Rate (Pond 011) 9000 gpm N/A Flow Meter Daily Quarterly
Benzene . Reserved 0.005 EPA 602 Quarterly for Quarterly for
four quarters; four quarters;
thereafter thereafter
. annually annually
Benzo (b) fluoranthene Reserved * EPA 610 - .
Benzo (a) pyrene Reserved * EPA 610 " .
Dibenzo (a,h) anthracene Reserved * EPA 610 i .
Dibenzo (a,i) pyrene ' Reserved * EPA 610 " "
Indeno (1,2,3- cd) pyrene Reserved * EPA 610 * .
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TABLE ILA -
AMBIENT GROUNDWATER MONITORING
Sampling | Well | Cadastral ADWR
Point Number | Location Registration Number Latitude Longitude
Number (x-y-z)NN
01 MW-1 32 25'40" N 111 32'54" W
02 MW-2 32 25'59"N 111 32'51"W
03 MW-3 32 26'13"N 111 32'32"W
04 MW-4 32 26'18"N 111 31'48" W
05 MW-5 32 26'06" N 111 31'00" W
06 MW- 6 32 25'15"N 111 31'08"W
07 MW- 7 32 25'20" N 111 32'42"W
08 MW- 8 To be Determined
09 MW-9 32 24'09" N 111 30" 13" W
~ 10 MW- 10 To be Determined
11 MW- 11 32 23'17"N 111 29'47"W
12 MW- 12 To be Determined '
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TABLE II.A. (Cont.)
Parameter Analytical Sampling | Reporting
: Method * Frequency Frequency
General Inorganics:
pH (field) N/A Qtly for 8 Qtrs | Qtly for 8 Qtrs
-Specific Conductance (field) N/A " i
Temperature (field) N/A " "
pH (lab) EPA 150.1 " "
Specific Conductance (lab) EPA 120.1 " *
Temperature (1ab) EPA 170.1 " =
Calcium EPA 215 " "
Magnesium EPA 242.1 " "
Potassium EPA 258.1 " -
Sodium EPA 273.1 i a
Alkalinity (Total) EPA 310 " "
Bicarbonate ’ Calculation " -
Chloride EPA 325 " "
Fluoride EPA 340 - "
Nitrate- Nitrite as N EPA 353 " "
Sulfate EPA 375 * "
Hardness Calculation " "
Total Dissolved Solids (TDS) EPA 160.1 " "
Metals °: . :
Antimony EPA 204 Qtly For 8 Qtrs | Qtly For 8 Qtrs
Arsenic EPA 206 " &
Barium EPA 208 " "
Beryllium EPA 210 " "
Cadmium EPA 213 s "
Chromium EPA 218 " s
Copper EPA 220 " "
Iron EPA 236 e "
Lead EPA 239 " "
Manganese EPA 243 " N
Mercury EPA 245 s "
Nickel EPA 249 " "
Selenium EPA 270 . .
Thallium EPA 279 " B
Zinc EPA 289 = "
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TABLE II.A. (Cont.)
Radiochemicals %
Gross Alpha Particle Activity EPA 900.1 Quarterly for 4 | Quarterly for 4
quarters quarters
Radium 226 EPA 903.1 . .
Radium 228 EPA 904 " -
Uranium (total) ® EPA 908 " "
Radon 222 ¢ EPA 908 i "
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TABLE II.B
GROUNDWATER MONITORING
Sampling | Well | Cadastral ADWR
Point Number | Location Registration Number Latitude Longitude
Number (x-y-zNN
01 MW-1 32 25'40"N 111 32'54"W
02 MW-2 32 25'59"N 111 32'S51"W-
03 MW-3 32 26'13"N 111 32'32"W
04 MW-4 32 26'18"N 111 31'48"W
05 MW-5 32 _26'06"N 111 31'00"W
07 MW-7 32 25'20°N 111 32'42"W
08 MW-8 To be Determined
10 MW- 10 To be Determined
11 MW- 11 32 23'17°N 111 29'47" W
12 MW- 12 To be Determined




AQUIFER PROTECTION PERMIT
PERMIT NUMBER P-100510
Page 31 of 46

TABLE ILB., SUITE A

Parameter AQL Alert Analytical Sampling Reporting
(mg/) ' | Level? | Method® Frequency | Frequency
Suite A-General Inorganics:
As Per As Per.
Contingency Contingency
Plan Plan
Calcium N/A Reserved EPA 215 “ "
Magnesium N/A Reserved EPA 242.1 % *
Potassium N/A Reserved EPA 258.1 . "
Sodium N/A Reserved EPA 273.1 " i
Alkalinity (Total) N/A Reserved EPA 310 % .
Bicarbonate ’ N/A Reserved Calculation ” .
Chloride N/A Reserved EPA 325 " "
Fluoride Calculated | Reserved EPA 340 " "
Hardness * N/A Reserved Calculation’ . .
Nitrate - Nitrite as N Calculated | Reserved EPA 353 & .
Suite A-Metals °:
Antimony Calculated | Reserved EPA 204 As Per As Per
Contingency Contingency
Plan Plan
Arsenic Calculated | Reserved EPA 206 . -
Barium Calculated | Reserved EPA 208 . .
Beryllium Calcualted | Reserved EPA 210 s -
Cadmium Calculated | Reserved EPA 213 " .
Chromium Calculated | Reserved EPA 218 . =
Lead Calculated | Reserved EPA 239 " "
Mercury Calculated | Reserved EPA 245 " i
Nickel Calculated | Reserved EPA 249 " *
Selenium Calculated | Reserved EPA 270 " "
Thallium Calculated | Reserved EPA 279 B "
Suite A- Radiochemicals °:
Gross Alpha Particle Activity | Calculated | Reserved EPA 900.1 As Per As Per
Contingency Contingency
Plan Plan
Radium-226 Calculated | Reserved EPA 903.1 " .
Radium-228 Calculated | Reserved EPA 904 i .
Uranium (total) N/A Reserved . EPA 908 " .
Radon-222 ¢ N/A Reserved EPA 908 . .
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TABLE I1.B., SUITE B
Parameter AQL Alert | Amnalytical Sampling Reporting
(mg/D)' | Level? Method 3 Frequency | Frequency
General Inorganics: . : Quarterly Quarterly
pH (field) N/A Calculated® 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 " "
Copper * N/A Calculated EPA 220 " v
Sulfate Reserved | Calculated EPA 375 . S o
Total Dissolved Solids (TDS) N/A Calculated EPA 160.1 i s
Iron N/A Calculated EPA 236 " i
Manganese N/A Calculated EPA 243 oo . "
Zinc ' N/A Calculated EPA 289 i .
Explanation to footnotes:

1 - All discharge limits (DLs) and aquifer quality limits (AQLSs) are in milligrams per liter
(mg/L) unless otherwise 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 CaCO, :

5 - All metals and radiochemical analyses shall be conducted for the dissolved fraction
(dissolved metals and dissolved radiochemicals) 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.

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 - (1.5)(log units)

N/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 negotiated 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 (PAHs) shall be determined
using the practical quantitation limits developed from the first year (four quarters) of process solution
monitoring in accordance with PART IL.H.11.
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TABLE III
FACILITY INSPECTION
Inspection
Parameter Performance Levels Frequency
PLS and Raffinate Ponds No visible cracks or leaks in Quarterly
: liner; .
Minimum three-feet of
Freeboard freeboard; Daily
: No evidence of seepage
No. 1 and 2 PLS Collection Ponds | Free of obstructions, debris Quarterly
spillway and overflow channels Not overgrown with
vegetation
PLS and Raffinate Pond Berm No substantial erosion; Quarterly or
Integrity No evidence of seepage after major rain
Not overgrown with event (2" in 24
vegetation hrs)
PLS and Raffinate Pond Leak No impairment of access; Weekly
Detection Sumps
Storm Water Diversion Ditches .| No substantial erosion Quarterly
Not overgrown with
vegetation
Free of obstruction, debris
Monitor Well Integrity Wellhead cap or box locked | Quarterly and as
and secure sampled
No visible damage
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TABLEIV.
OPERATIONAL REPORTING SUMMARY

Operational Condition Specific Reference for Necessary
Action

Alert Level Exceedance PARTILD.l.a
Groundwater Alert Level Exceedance PART II.D.2.c.(3)
Aquifer Quality Level Violation PART I1.D.2.c.(2)
Accidental Discharge PART II.D.3
Emergency Response PART II.D.3.b
Temporary Cessation PART IL.LE
Closure PARTII.F
Post-Closﬁre PARTII.G
Major Modification to Facility PART II.I.4.b
Modification to Permit PART VL.H.3
Change in Owner or Operator PART VL.H.4
Bankruptcy or Environmental Enforcement PART VI.C

Against the Permittee
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PART V. REFERENCES: PERTINENT INFORMATION

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

(38

Permit Application dated November 27, 1991

3. Agquifer Impact Review dated May 4, 1992

4. Plan Review File NUIMDeT ......ccoviimmuuiiiiiiiemeneciiiiemmeeiiieiemmmecieinieesscssescassnees
5. Plan Approval by Mining APP Unit dated ......ccccceuieniniinnenincnncesiecaceseecieenees

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, BADCT Letter from ADEQ.

7. Public Notice dated .....cccceceeieiiieiinceciieienctiericesicaceecrescacecsssrcsssnsescscncenes

8. Public Hearing comments, correspondence and any additional shpplementa.l information
contained in the permit file. ’
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B. Facility Information
1. Facility Contact Person David J. Duncan
2. Address 25,000 W. Avra Valley Road, Marana, Arizona 85653

3.  Emergency Telephone Number: (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 ASARCO, Incorporated
Address 180 Maiden Lane, New York, NY 10038
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Definitions

"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.

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

"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. R18-9-101 et
sec. :

"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 AWQSs.

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

"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. '

"BADCT" 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
and D. -

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

"Department" means the Department of Environmental Quality.

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

» "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.

"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.

"Discharge Limitation (DL)" 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.

" "Drywell" has the meaning ‘ascribed to it in A.R.S. Section 49-331.3.
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"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. :

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

"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.
"Facility" 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.
"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.
"Hazardous substance" means:

a. Any substance designated pursuant to Section 311(b)(2)(é) 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 rule, 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. ‘
"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.

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

"mg/1" means milligrams per liter.
"Maior' 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.

"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.

"New Facility" 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.

() 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 faéility has begun if the facility owner
or operator has either:

6)) 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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) 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 conmstitute a contractual obligation for purposes of this
definition.

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

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

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

"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.

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

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

"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.

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

"Surface impoundthent“ 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 containing free liquids.

"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. ‘
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"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.

"ug/1" means micrograms per liter.

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

"Vadose zone" 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 equipmenf
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 Bankruptey 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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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.

E. Pro

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.

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.

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.

Inspections shall be conducted pursua.nt to the appropriate provisions

of the Arizona Revised Statutm

eration

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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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.

Technical and Financial Capability

1.

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

Any bond, insurance policy or trust fund provided as a demonstration
of financial capability in the permit application (R18-9-108.8.c.iii.)
shall be in effect prior to any activity authorized by this permit and
remain in effect for the duration of the permit.

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.

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.

The Director shall issue a public notice of all proposed permit actions
pursuant to R18-9-124.

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. R18-9-108, including an
updated permit application.

c. The Director may modify an individual Aquifer Protection
Permit if the Director determines any one or more of the
following: '

(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;

3) 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;
) 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 mew 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

) replace monitoring equipment, including wells, if
such replacement results in equal or greater
monitoring effectiveness.

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 R18-9-108.A.1, 2, 3 and 6; B.7, 8,
and 9; and D. shall be submitted about the Transferee prior
to transfer of the permit.



AQUIFER PROTECTION PERMIT
PERMIT NUMBER P-100510
Page 45 of 46

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 potential to cause or will cause
imminent and substantial endangerment to public health or
the environment.

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.

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 information 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' addrws 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 2 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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