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ANNEX Iv TO THE AGREEMENT BETWEEHN
THE UNITED STATES OF AMERICA
AND THE UNITED MEXICAN &TATER
ON COOPERATION FOR THE PROTECTION AND IMPROVEMENT
OF THE ENVIRONMENYT IN THE BORDER AREA

AGREEMENT OF COOPERATION RETWEEN
THE UNITED STATES OF AMERICA
AND THE UNITED MEXICAN STATES

REGARDING TRANSBOUNDARY AIR POLLUTION CAUSED
BY COPPER SMELTERS ALONG THEIR COMMCN BORDER

PREMAMMBILE

The Goverpment of the United States of America ("the Urited
States®}, and the Government of the United Mexican States

{"Mexico"), {"the Parties"},

Recognizing public concern for health and environmental damage

resulting from air pollution caured by copper smeltere along

their common border;

Taking note that much public concern led to consuliations
hetween the Parties in the framework ©f their Agreement &n

Cooperation £or the Protection and Improvement of the

povizopment ip the Border Rrea of 1983 ("the 1383 Agreement”) ;

Taking note slazo with satisfactien that such congultations led

to the tsking by esch of the Parties, in their respective
territories, of measures which will yield an impreovement of the

air goallity in the border area;



Co ol 1957 1PIAE FROM T IR =g sles FoEs

- 2 -

Recognizing thet the decision in the Dnited States to close the

Phelps Dodge copper Emelter in pouglae, Arizena. by January 15,
1587, will congtitvte & eignificent contribution to the

protection of the environment in the border area;

Recognizing alec that the efforts alresdy in progress in Mexico

to establigh & high efficiency planrt for the proceesing of
evlpbhur diexide to eulphuric acid, in the Mexicena de Cobre Le
Caridsd copper smelter in Nacozarl, Sonors, by June 1, 1986,
will constitute a significent cvntribuiibn to the protection of

the environment in the border ares;

Considering the importance for the Parties to epsure the

implementation of the pbove described measyvrer, as woll ag the
reed to contemplete the adoption of other mesEures to further
orotect and improve air guelity from activitier by copper

smelters in the border sresa;

resffirming Principle 21 of the 1972 Decleration of the United

Natiors Conferepce on the Human Eprvironment, adopted 2t
ayockholm, which provides that Etatres have, in accordance with
the Charter of the United Kations and the principles of
internationsl law, the sovereign right to exploit their own
resources pursuant to thejir own enviropmental policies and the
respopaibllity to ensuré that activities within their
jurisdiction or control do not cauce damdge to tha enviropment

of other States or of sreas beyond the limite of naticral
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Pesirout to cooperate effectively to protect public heslth ;nd
welfare from the effects of air pollution ceured by copper

smeltere in the beorder »res; ard

Recelling that Article 3 of the 1383 Agreement provides that
the Parties may conclude mpecific srrangemerts for the Bplution
of commorn problemg in the border 2re» as anpexes to that

Agreement;

Bave agreed ae follove:
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ARTICLE I

Emigslions Reduction Memsyres

The United EBtatee undertakes to epsure thet in the event
that the Phelpr Deodge copper smelter in Dovglas, Arizops,
recommences smelting after January 15, 19B7, or thet any
other copper emelter is8 ertablished In ite side of the
border sres in the future, such Bmelter will be gvbject
vpon commencement of emeliting operations teo the taking of
effective mesCUres Peceseary to ensure that svlphur

dioxide emigrions shall not exceed (085 percent by volume

during sny six-hour pericod.

In the United States other existing cnﬁper smelters in i1tE
gide of the border area, whether currently operating cr
not, will cortinve to be subject to effective control
meaBures necetgary to protect the environment from aulphur
dioxide emiesione, ap provided by spplicable =tate and

federal low.

Mexico undertakes to ensure that operationE of the
Mexicens de Cobre la Caridsd copper emelter in Raceczari,
Sonora, afeter 1 June 1988, or the estabiishment of Any
other copper swmelter in its side of the border ares in the
future, will vpon commencement of operatione be subject te
the takipng of effective measurese nhecesssry tC epkure that

pulphur ﬂioxidé emigxsion= =hall not exceed .065 percent by
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volume during any six-hour pericd. Until that date, the
Nacozari esmelter wil)l continve operating at 2 maximum
average sulphur dinxide emiegiops limit that doesz not
exceed any ambient concentration up te 0,13 parte per

million durina any twenty-four hour period,

Mexico uwndertskes to ensbure that apy future expancion of
the smelting capacity of the Compania Miners de Cananea
copper tmelter in Cananes, Sonora, will be subject, at the
time of commencement of Buch expsnpded operatiors, to the
taking of effective messurer tno epespre that suvlphur
dioxide emisegions ghall not exceed ,D65 percent by volume

during any eix-hour perioad.

For the purpose of determiring compliance with the .085

emissiont limitation eestablished ip this Annex,

n} Six-hour average sulphur dioxjde concentratinns shall
be calculated and recorded daily for the four
consecptive 2ix-hour periocds of each operating dsy,

begipnring at 12 a.m.

=3 Bach mix-hovr period ghall be cortigucue one-hour

average svlphur dioxide concepkrations,

c) One-hour average emisrions copcentrations shall be

computed from fowr or more data pointe equally spaced

et e mmembk AsAams RAanier mawmdAaAd
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The Parties shsll endeaver to take, subject to the
svailahility of resources, any other appropriate interim
emiseione reduction measures intended to protect public

health and welfare from air pollutior csused by copper

amelters in the border sres.

ARTICLE II

Emigsions Monitoring, Recordkeeping

and Reporting Systems

Any copper smelter thet, in ﬁb;o:dance withlihis Annex,
will be required to comply with the emissions limitstion
of .065 percent by volume during ary six-hour period,
_shal) install, operate and maintain continuous emisgsions
Egﬂ{toring,'recordkeaping and reporting syetems, on the

following bases:

a2} For the purpese of monitoring emissione of sulphor
dioxide, the momitering system zhall be inptalled,
calibrated and maincained by the owner Or Operator of
any coppez smelter to which this Article applies,
with zeroc and gpan checke to be performed daily and b

guality assursnce program.
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For the purpose of recordkeeping, 8]l records of

emiesiones ehall be kept for two vesrs following the

dstex of such emistions, and:

i)  Dther informetien to be kept on file may include
conrtinuous mopitoring system, monitoring device
and performance tegting measurements, all
coptinvovs monitoring eystem or monjitering
device calibretion checke, adjustmente or
maintenance performed on these Byeteme Of
devices, and all other information that the

competent nationsl muthority msy regquire be kept.

ii) The smelter pwner or opersator ehall) be reguired
to kesp » monthly record of the total smelter

tharge,

1ii) The copper smelter owner or coperator shall he
required to aubmit to the competent national
puthority., on a qQusrterly baszis, written reporte
of sulphvr dioxide emissione that exceed .DE5

percent by voplume duripg #ny Eix~hour pericd, as

well ag the following information;
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- The magrnitude of sny emissions whieh exceed
D65 peroent by volume during any six-hour

period, and the date apd time of commencement

and completion of each time pericd of these

emiseione.,

= Specific identificetion of each six=hout
period in which emissions exceed .063% percent by
volume Quring etartup, shutdown or malfunctions
¢f the smelter, the mature and naﬁée of any
malfunction, if known, ané the corrective

actione taken.

- The Aste, time, and duration of each period
during which tbhe cortinucue monitoring system
was inoperative, except for zero and span
checks, and the nature of the pyatem repalire or

adijvetments,

The emiselons monitoring, recordkeeping and reporting
pystems referred to in parsgraph 1 of this Article, ere
aimed at aveiling each Party with adequate informstion to
ensble it to undertake whatever practicable meagures Aare
regarded as appropriate, or to enpble the Perties to
cooperste to that enrd, ard ip ne way shall such resulting
information be interpreted 2o &8 to Blter the commitments
of the Partiez specified im Arcticle I of thie Apnex oOf in

anr Af ite Atrthar mravisinne.
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3. The Partiee shall copsult in order to f£ind effective meens
of cooperation, to ensure the most immediste means for the

prompt and full implementation of the provisiore in this

Article,

ARTICLE III
atmospheric Mopitoring Fecilities

The Parties =hal) econtinue to consult concerring their
exiating atmospheric menitorirg fdcilitieﬁ located in the
border areasa;, and will continue to cooperate to enhance .

effective monitoring.
LRRTICLE IV
Working Group of Technical Experts

1. The Parties confirm the binational hody established by the
Piret Annual Meeting of Nationsl Cootrdinatore, in the
spirit of Article 11 of the 1983 Agreement, of technical
experte known ae the U.S5.-Mexico Alr Quality Working Groop
("Working Group"). The Working Group shal) be co-cheired
by officials who shall Dbe sppointed by and report to the
United States and Mexicen Coordirstors (“Nationsl

coordinntors”} as provided for under Arcicle B of the J4962
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Agreement. The Working Group ehall meet Op a regular
bagle apd shall ip:lude participstion, as appropriate or
necessary, of state =né Jocal officials from both

cobnhtries.

The Working Group shall meet at Jlesst once every BiX
mopthe to review progress in abating smelter pollotien ip
the border ares, =8 contemplated by this Anrex and, Lf
necessary, to meke findings on additicnal corrective
measures for recommendation to the Netional Conrﬁihatcrs.
The Working Group shsll submit all its recoﬁmendations ang
ity evaluation of the Pu:tieé',compliancc'uith the terms
pof this Annex in » bi-annvel report to the National
Coordinatore., The National Coordimators shall, by mutual
agreement, implement such recommendstions 25 they dceem

APpPropriate,

The Nationa) Coordinators shal) forwerd all Working Group
reporte te the respective Foreign Ministries in each
country, namely, the Depsriment of State, in the case of
the United States, and the Secretariat of External
Relatieng, in the cape of Mexico, spd shall recommend,
taking into sccount Workinmg Group reports, such additionel
sction ap may be needed to further the purposee of this

Annex.



e,

- 11 -

The Parties ghall, consistent with their respective

domestic legislation apd regulatione, exchange information

_ and dats on copper smelters in their respective border

Etatexs, and alme epmure that the Working Group is preovided
with complete informetion, inelvding atmospheric and
emissions monitoring data in the border area and other
information either existing or which may become svajilable

st & regult of this Annex.

ARTICLE V

Legislative Authority

The Parties will promote legislative auvthority, as may be

necesrary, to provide for the gbatement .cf transboundsry air

pellution cavsed by copper smelters. The Parties Bhal)

cortinue to congkult with respect to these metiers.

ARTICLE VI

Effect on Dther Inetruments

Nothing in this Anpex shall be construed to prejvdice
other existing or fuvture agreemerts concluded between the
Parties, or affect the righte or obligatiorpe of the
Parties under international sgreements to which they are

Party.
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2. The provieions of this Annex shall, in particulsr, not be
deemed to prejudice or otherwise affect the funrctions
entrurted to the Internaticenal Boundary and Water
Commission, in secordence with the 1944 Treaty on the
Utilization of Weters of the Colorado and Tijvane Rivers

and of the Rid Grande.
ARTICLE VI
Appendices

Any appendicee to thie Annex mey be mdded through an exchange
of diplomatic notee and shall form an integral part of this

Annex.
ARTICLE VIIl

Amendment

Thig Anrex, and eny appepdices added heretn, may be amended by
mhtual agreement of the Parties through an exchange of

diplomatic notes.
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ARTICLE IX
Feview

The Parties shall mest at lezst every two veare from the date
of entry into force of this Annex, at 3 time and place to be
mutvslly sgreed upon, in order to review the effectiveness of
itt implementation and to agree on whatever individual and

joint measures are ‘nececsary to improve such effectiveness.

ARTICLE X
Entry inte Force.

Thie Anpex shall erter inte force vpon an exchange of
diplomatic notes hetween the Parties stating thar each Party

hee completed its npecessary internal procedures.
ARTICLY XI
Terminetion

This Annex shall remain in force indefinitely, unless one of
the Partiee notifies the other in writing through diplemastic
chanpels of ite desire to termipate it, in which casze the Annex
thall terminste eix months sfter the daste of such written
notification, Unless otherwise pgtesd, swch terminsticn shall

not affect the validity ¢f apv acreements made under thie Annex.
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IN WITNESS WHEREOF the undergigned, beipg duly suthorized

by their respective Governmente, have eigped this Anrex,

DONE at Washington, in duplicate, thie twenty-ninth day

of January, 1987, imn the Fnglich and Spanish lenrgveges, both

texts beipg equally authentic,

FOR THE GOVERNMENT OF THE FOR THE GOVERNMEMT OF THE
UNITED STATES OF AMERICA: UNITED MEXICAN STATES:

#17230
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Table 1. Copper Smelters Within 100 Km. of Border

—Emission Limits/Monitoring Procedures—

A. ASARCO El Paso Copper Smelter

1. Poaints of Contact:

ASARCO El Paso:  Tom Martisy/Envr. Manager (915) 341-1819
Joe Saenz/Ambicnt Monitoring (Y15) 783-6642

TNRC(: El Paso:

2. Emission Limits, Controls, Stack CEMs:

Source Ty
Concentrate | Roaster Smclting, Primary Captured
Drver(s) Furnaces(s) Converter Fugitives
(iases
SO Limils. '
State Permit to Operate 10 ppm NA 960 ppm 1-hr, 960 ppm L-hr. 255 ppm
{hourly ave.) 500 ppm 6-hr 500 ppm 6-hr {hourly ave.)
State Kules - NA 650 ppin 3-hr 650 ppm 3=hr
Federal {NSFS) - NA 650 ppm &-hr 650 ppm 6-hr
M, Linuts:
State Permit to Operate | 0.01 gr/dscf NA acid mist at acid | acid mist at acid | ©.02 gridsef
plant outlet: plant outlet:
0.2 mgfact or 0.2 mgfacf or
3.7 Iv/hr 3.7 Ih/hr
State Rules -- NA
Fedcral (NSPS) S0mgm | NA
Opactty 1.imis:
State Pennit to Operate 10% NA 15% 15% 15%
State Rules 20% NA 15% 15% 20%
Federal (NSPS) 20% NA 20% 20%
Control Svstems baghouse NA acud plant acid plant baghouse
Stack CEMs opacity NA S0, SO, opacity
Applicable stack CEM | 40 CFR 60, NA 40 CFR 60, 40 CFR 69, 40 CFR 640,
valibration, audit, Appendix B, Appendix B, Appendix B, Appendix B,
reporting ToqUIreIments Quarterly Appendix F, Appendix F, Quarterly
EERs Quarterly EERs | Quarterly EERs FFRs
subimitted submitted subrmitted subnuited
EER: Fxcess Emission Report
Powers Engineering - FINAL July 15, 1887 1of2




Table 1. Copper Smelters Within 100 Km. of Border
—Emission Limits/Monitoring Procedures—

A. ASARCO El Paso Copper Smelter (continued)

3. Ambient SO, Monitoring:

Number and type of 5 8O monitors, 4 of ASARCO design (wot chemistry). These monttors colect

ASARCO ambicnt SO, 30-minute grab samples vn & continuous basis. Other monitor is electronic,

montors: installed below smekter as a result of TNRCC order to determine compliance
with TNRCC 1-hour SO, standard. Compliance with 1-hour limit was
demonstrated over 6 month peniod, and as a resuit monrtoring 15 no Ionger
required at this siation. )

QA procedures: None required by regulation, though electronic $Q: monitor was
calibrated/audited following the reqmrements m 40 CFR 52,

Anv ASARCO monitars | Yes. Une ASARCO monitor is cellocated next to a TNRCC 50, monitor

located at/near point of

maximum ground level
S0, concentration?

located on the University of Texas El Paso campus {Hawthorne sits).

The state $O; monitor is
locaied at/near the point
of maximum ground level
S0, cancenlmbon?

Yes. THNROC TECO 43 ambient SO- menitor is located at the UT El Paso
campus. Monitor is 1982 vintage, thowgh it contmues to pass all audit
requirements. Maonilor collects 5-munute raw averages to ¢alculate recorded 1-
hour average.

Number of 5O, QOne recent excecdance in November 1096 due to an acid plant upset. This is
cxccedances? onty exceedance recorded in several years.

Number of 5-minute Extremely rare. Once per vear or less since ASARCO completed CONTOP

peaks at or above 0.6 smelter upgrade around 19%4. Collocated ASARCO monitor typically reads
ppm SO at TNRCC 80: | ~ 20 percent higher than TNRCC monitor.

monitor (Joc Saenz}:

4. Monthly Sulfur Balance:

97 percent is typical sulfur removal estimated by ASARCO El Paso,

5. Capital Investment in Air Poliution Control Systems Since 1988:

ASARCO Fl Paso replaced roasters and a reverberatory [urnace with a fluidized bed dryer and CONTOR
cyckme teactors in 1993, This modification resulted in significant reductions in smelter 30, and
particulatc cmissions. The fluidized bed dryer 1s equipped with a cycione and baghouse. CONTOP reactor
secondary hood airflow is routed to a baghouse and then to the tall stack. The overall installed cost of the
CONTOP modification was approximately $10(,000,000. The total installed cost of the air pollution
control systems mchuded with the CONTOP modification project summed o appreximately 325,000,000,

Powers Engineering - FINAL

July 15, 1987 2ol




Table 1. Copper Smelters Within 100 Km. of Border
—Emission Limits/Monitoring Procedures—

B. Phelps-Dodge Hidalgo Copper Smelter, Playas, NM

1. Points of Contact:

Phelps-Dodge Hidalpo:
NMED/Air Quality:

Jerry Roose/Eovr. Manager (505) 436-2211
Eric Aaboc/Ambignt Monitommg (305) 827-0040

2. Emission Limits, Controls, Stack CEMs:

Source Type
Concentrate | Roaster Smelung Primary Cuplured
Dryver(s) Fumaces(s) Converter Fugitives
(rases
S0 Limits:
Staic Permit to Operate 1 E l |
State Rules > 90 percent overall sulfur capture required (current),
> 93 5 percent overall sulfur capture required (firturc)*

Faderal {NSPS) NA NA 650 ppm 6-he* | 650 ppm 6-hr*
PM;; Limits:
Stale Permil 1o Operate l NA I | i
State Rules 0.03 gridsef
Fedcral (NSPS) NA NA NA NA
Opacitv Limits:
Statc Permit to Operate
Siate Rules
Federal (NSPS) NA NA 209%° 20%° -
Control Syslems ESF, NA acid plant acid plant baghouse,

tail stack tall stack
Stack CEMs 80, NA SO, S0, S0,

opacits® opacity”
Applicable stack CEM | 40 CFR 60, NA 40 CFR 60, 40 CFR 60, 40 CFR a0,
calibration, audit, Appendix B, Appendix B, Appendix B, Appendix B,
reporting requirements Appendix F Appendix F Appendix F Appendix F

Naotes:

4] Hidalpo ix plenning (o add & fourlh converier, When appnoved, (e avid plant stecks will be subject to NSFS Subpart P
803 and opacity limgits. The smelter will also be subject to a = 93.5% snlfur capture limit.
b) Both drver exheust gases and caphured fugitives are docied to the same 1all stack equipped with opacily and 50; CEMe.

Powers Engineering - FINAL

July 11, 1887
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Table 1. Copper Smelters Within 100 Km. of Border
—Emission Limits/Monitoring Procedures—

B. Phelps-Dodge Hidalgo Copper Smelter, Playas, NM

(continued)

3. Ambient SO, Monitoring:

Number and type of Two TECO 43 S0, monitors presently in operaim, cne located on sinelter

Hidalgo Sinelter ambient | property and they other located at Gold Hill (approximately 4 miles from

50; monitors: smelter). A dozen ambient 80O; monitors were operated by the smelter until
1996 as part of a GEP* stack height study designed and conducted by PD
Hidalpga.

QA procedures: Automatic daily zero and span calibration is performed. Periodic multi-oint

calibrations and audits are conducted by in-house personnel.

Any Hidalgo monilors
located at/near point of
maximum ground level
SO, concentration?

The Gold Hill site is located at the modzled point of maximum 50;
concentration. '

The state SO, monitor is-
located at/near the point
of maxirmum pround ievel
S0, concentration?

Yes. 'The stale monitor is collocated with the PD Hidalgo moenitor at Gold EEIL

.| Number of SO,
excesdances?

One ambient exceedance in recenl years due to an acid plant upset. State
meonitor at Gold Hill reached maximum span valuc of 0.5 ppm §0); on onc
occasion in 1966, unknown how high actual concentration was as it was
outside span range of instrument.

Number of S-minutc
peaks at or above 0.0

ppm SO- at NM 50,
monilor (Enc Aaboe):

Unknown, due to SO, monitor span value of 0.5 ppme.

4., Mynthly Sulfur Balance:

Required by NM regulation. 94 pereent is typical sulfur removal achieved by Hidalga Smelier,

5. Capital Investment in Air Pollution Control Systems Since 1988:

Canverter secondary hooding, and matte and slag tapping hooding, are controlled by separate baghouscs
installed in 1994. Telescoping converter seeondary hoods were also added during the bagheuse installahion
project. The insialled cost of these two baghouses and associated converter hoods was approximately
$14,000,000. No other major air pollution control capital investments have been mads at the Hidalgo

Smelier simce 1988,

Powers Engineering - FINAL
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Table 1. Copper Smelters Within 100 Km. of Border
~FEmission Limits/Monitoring Procedures—

C. Phelps-Dodge Hurley Copper Smelter, Hurley, NM

1. Points of Contact:

Phelps-1yodge Hurley: Eddie Humphrey/Envr. Manager (505} 537-4303
Eng Aaboe’Ambient Momionmy (5053 §27-0040

NWMED/Air Quality:

2. Emission Limits, Controls, Stack CEMs:

Source Type
Concentrate | Roaster Stelting Primary Captured
Diryeris) TFurnacesis) Converter Fugitives
{rases
80); Limits:
State Permit 1o Qperate - NA | ] |
State Rules = 90 percent overall sulfur capture required
Federal (NSPS) - NA | 650 ppm 6-hr 550 ppm 6-hr
Phy, Limits:
State Permit 1o Operate NA ] l |
State Rules < .03 pr/dsef
Federal (NSPS) S0 mgim’ NA
Owpacicy Limits:
State Pernut to Operate NA
State Rules NA
Federal (NSPS) 20% NA 20% 20%
Control Systems baghouse NA acid plant acid plant baghouse,
tall stack
Stack CEMs opacity NA 50 30, S0, (2),
opacity opacity high and fow
range
Applicable stack CEM | 40 CFR 60, NA 40 CFR 60, 40 CFR 60, 40 CFR 60,
calibration, audit, Appendix B Appendhx B, Appendix B, Appendix B
reporting requircments Appendix T Appendix F
EER: Excess Fmission Repornt
Powers Engineering - FINAL July 17, 1967 10f2




Table 1. Copper Smelters Within 100 Km. of Border
—Emission Limits/Monitoring Procedures—

C. Phelps-Dodge Hurley Copper Smelter, Huﬂey, NM

(continued)

3. Ambient SO; Monitoring:

Number and type of
Hurley Sinelter ambient
S0; monitors:

Nine Hurley ambient 80, monilors presently i operation. One monitor is
TECO 43 design, the other eight monitors arc ASARCO-type wet chemistry
manilors that have been 1 operation since the 1970s. The TECO 43 is located
at the Hilltop site. The Hilltop site was insialled as the “high terrain” site in air
dispersion model development program that ended in the mid-1990s.

{)A procedures:

All ambient $O, monitors subject to U.S. EPA ambicnt monitor 40 CFR 52
audit/calibration pracedures. Smeller personnel perform daily zero/span
calibration checks. Monitors are manually recalibrated if the calibration check
reveals the momilor is outside acceptable drift Linits. Smelter personnel also
perform quartcrly multi-point calibration checks on the monitors.  Quarterly
audits are also doue by an independent testing contractor. All Hurley 502
monitors arc part of the EPA SLAMS ambient monitoring network and as a
result are subject to EPA calibration/audit procedures.

Any Hurley monitors
located at/near poinl of
maximum ground level
S0}, concentration?

The staté agency and Hutley are currently doing attainment modeling. As a
result, one monitor will be relocated to the point of maximum impact.
Historically Hurley, NM has been an (), non-attainment area, though the area
bas gone 7 years without ap SO» exceedance.

The NMEL $0. monitor
is located at/near point of
maximmm ground level
SO, concentration”?

The closest NMED monitor has histarically been located at the Bayard site,
approximately 4 miles from the smelter. The monitoring station is ¢urrently
being moved to the smelter fenceline, as a yesult of the attainment modelng

praject.

mowtor (Eric Aaboe):

MNumber of S04 One or less 3-hour excesdances in cach of the last 7 vears. The 3-hour
excecdances measured at | exceedance Jovel s defined as 0.5 ppm (1,300 py/m’)

NMED Bavard site?

Number of 5-minute The statc monitor is in the process of being moved frum Lhe Bayard site to the
peaks ai or above 0.6 modeled point of maximum SO, concentration near the smelter fenceline. The
ppm SO, at NMED SO, | Rayard site historical data is i the process of being anaiyzed to determine the

number of S5-minutc peaks at of abave 0.6 ppm SO..

4. Monthly Sulfur Balance:
Required by NM regulation. Y5 percenl 1s typical sulfur removal achieved by Hurley Smelter,

5. Capital Investment in Air Pollution Control Systems Since 1988:

Converter secondary hooding exhaust gas is controlled by baghouses installed in 1996. The ingtalled cost
of these two baghouses was approximately $10,000,000. No other major air pollution control capital
investments have been made at the Hurley Smelter since 1988.

Powers Engineering - FINAL
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Table 2. Cu Smelter in Border State > 100 Km. from Border
—Emission Limits/Monitoring Procedures—

A. ASARCO Hayden Copper Smelter

1. Pouints of Contact;

Ed Riege/Environmental Engmeer (320) 356-3817
Jim Guyton/Ambient Monitonng (602) 207-2364

ASARC() Hayden:
ADLQ Phocnix:

2. Emission Limits, Controls, Stack CEMs:

Source Type
Concentrate | Roaster Smelting Primary Captured
Liryer(s) Tumaces(s) Converter Fugitives
(fases
S0- Limits: '
State Permit lo Operate | | NA [ l J
State Rules ASARCO Havden must maintain an average ammual SO; enussion rate of
slightly less than 4.8 tons/hoar to ensure that SO, exceedance criteria
established by ATYEQ) are not triggered.
Federal {INSPS) - NA 65{ ppm 6-hr 630 ppmn 6-he
PM» Limits:
State Permit 10 Operare NA
State Rules - MNA
Federal (NSPS) 50 mg/n® NA
Opacity Limits: _
State Permit to Operate NA
Statc Rulcs NA
Federal (N&PS) 2% NA 20% 20%
Conitrol Systems baghouse, NA acid plant acid plant baghouse
ESP, tall or ESP,
stack tall stack
Stack CEMs apacity NA 80, S0, opacity
' opacity opacity
Applicable stack CEM | 40 CFR 60, NA 40 CTR 60, 40 CTR 460, 40 CTR 60,
calibration, andit, Appendix B, Appendix B, Appendix B, Appendix B,
reporting requirements Quarterly Appendix F, Appendix F, Quarterly
EERs Quarterly EERs | Quarierly EERs EERs
submitted submitted submitted submitted
EER: Excess Emission Report
Powers Engineering - FINAL July §, 1987 10f2




Table 2. Cu Smelter in Bordér State > 100 Km. from Border
—Emission Limits/Monitoring Procedures—

A. ASARCO Hayden Copper Smelter (continued)

3. Ambient SO, Monitoring:

Number and type of
ASARCO Havden
ambient SO- monitors:

5 80, monitors, all five are TECO 43 UV fluorescent analyzers. These
monmitors sollect 1sminute raw averages of continuous data. Thirty minute
average SO» valucs are calculated from the 1-munute raw averages. The data
acquisition system checks for 45 minutes of good data in cach 1-hour period as
specified in EPA regulations.

QA procedures: SO, monitors are calibruted/audited following the requirements in 40 CFR 30
and 58. : -

Any ASARCO nmonitors | Yes, One ASARCO Hayden manitor is coliocated next to an ADEQ SO-

lacated at/ncar point of | monitor lucated at the Hayden Jail, approximatcly 0.5 miles fram the smelter.

maximwn ground level
S0, concentration”

The siale SO, monitor s
located at/ncar the point
of maximum ground level
S0, concentration?

Yes. ADEQ TECO 43 ambient SO, monilor is located at the Hayden Jail,
Monitor is 1982 vintage, though it continues to pass all audit requirements.
Monitor collects S-minute raw averages to calculzte recorded [-hour average.

Number of 50, One.
exceadances in last 7

years?

Mumbert of 5-minute Unknown,
peaks at or above (.6

ppm SO, at ADEQ 50,
momitor:

4. Monthly Sulfur Balance:

Required by ADEQ) regulation. 94 percent is typical sulfur removal achieved by ASARCO Hayden.

5. Capital Investment in Air Pollutivn Control Systems Since 1988:

Sccondary hood particulate emissiuns are routed to a baghouse that has been onlinc since late 1996, then to
the existing tall stack. The capital cost of the baghouse (installed) was approximaiely $4,200,000. ESCV
and slag-tapping hood particulate emissions are controlled by an electrostatic precipitator {ESP) that was
originally installed in the 1930s. This ESP was rebuilt in 1993 at a cost of approximately $1,000,000.
These are the two major air pallution control capital investments at ASARCO Hayden since 1988,

Powers Engineering - FINAL
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Table 2. Cu Smelter in Border State > 100 Km. from Border

—Emission Limits/Monitoring Procedures—

B. BHP San Manuel Copper Smelter

1. Points of Contact: |
BHP San Manuel:  Jerry May/Environmental Engineer (520) 385-3305

ADEQ Phoemx:

2. Emission Limits, Centrols, Stack CEMs:

Fim Guyton/Ambicat Monitoring (602) 207-2304

Source Ty
Concentrale | Roaster Smelting Primary Captured
Diver(s) Furnaces(s) Converter Fugitives
{iases

SD: Limits-

State Permut to Operate

| NA |

1

State Rules

BHP San Manuel must maintain an average annval $O; cmission rate of
approximately 9 tons/hour to ensure that 80, excerdance criteria established by

ADEQ are not triggercd.
Federal (MSPS) - NA 650 ppm 6-hr 650 ppm H-hr
PM,; Limits:
State Permit to Operats . NA
State Rulex - NA
Federal (NST'S) 50 mg/m’ NA
Opagcity Limits:
State Permit to Operate NA
State Rules 20% NA 20% 20%
Federal (NSP&) 20% NA 20% 20%
Control Systems ESP, NA acid plant acid plant ESP,
tall stack tall stack
Stack CEMs SO., NA 50, 80, 80,
opacity (vemvenber Llde.
Applicable stack CEM 40 CFR 60, NA 40 CFR 60, 40 CFR 60, 40 CFR o),
calibration, audit. Appendix B, Appendix B, Appendix B, Appendix D,
Tepurling requirements Quarterly Appendix T, Appendix F, Quarterly
EERs Cuarerly EERs | Quarterly EERs EERs
subntted submitted submutted submitted
EER: Excess Emission Report
Powers Engineering - FINAL July 18 1997 10f3




Table 2. Cu Smelter in Border State > 100 Km. from Border
—Emission Limits/Monitoring Procedures—

B. BHP San Manuel Copper Smelter (continued)

3. Ambient SO, Monitoring:

Number and type of BHP
ambient SO, monitors:

Three SO; monitors, all three are TECO 43 UV fluorcscent analyzers. These
monitors collect 3-minute raw averages ol continueus data. One hour average
S0, values are calculated from the S-minute raw averages.

_QA procedurcs:

S0, monitors are calibrated/audited following the requirements in 40 CFR 52
Both a BHP audit team and the ADEQ perform quartesly multi-point
calibration audits of the monitors.

Any BHP momitors
located at/mear point of
maximum ground level
SO, concentration?

Yes. ADEQ differentiates between Maxunum Ground Level Impact (MGLI)
from tall stack cmissions and MGLI from fugitive emissions. All three BHP
manitors are “lugh level” momitors, 0-2.G ppim, scaled to accurately quantify
high 50, excursions. One of these manitors is located near an ADEQ 80);
monitor located at the LDS church approximately 1 mile from the smelter
property line. The LDS church site monttors MGLI from the BHY 1all stack.
There are two fugitive MGLI monitoring sites operated by BHP, the Hospital
site and the Dormmitary site. Thess fugitive MGL1 momtorng sites are a [ew
hundred vards from each other and are essentially located at the BHP fenecline.

The state SO, monitor is
lecated at/mear the point
of maximum ground level
80, coneentraiion?

Yes. ADEQ API 100A ambicnt SO, monitor is located at the LDS church.
Monitor was instalied in 1997 and replaced TECO 43, Monitor collects 5-
minutc raw averages to caleulate recorded 1-hour average.

Number of NAAQS 50, | Zero.

excocdances in last 7
_years?

Number of 5-minute 1995: 31

peaks at ar above 0.0 1996 25

ppm SO, at BHI 1997 19 (through June 30, 1997)
monitors:

4. Monthly Sulfur Balance:

Required by ADEQ regulation. 98 percent is typical sulfir removal achicved by BHP San Manuel.

Powers Engineering - FINAL
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Table 2. Cu Smelter in Border State > 100 Km. from Border
—FEmission Limits/Monitoring Procedures—

B. BHP San Manuel Copper Smelter (continued)

5. Capital Investment in Air Pollution Control Systems Since 1988:

The gas cooling tower serving the four BHPT converter offgases was overhanled in 1994, This overhaul
resulted w a concomitant reduction i SO, emissions from the converter building. The cost of the pas
cooling tower overhaul was $2.000,000. A third sulfuric acid plant was also started up in 1994, This
chunge debottlenccked the airflow Limitation through the converter primary hoods and resulted in a 60+
percent reduction in converter building secondary SO and particulate emissions. The capital cost ol the
the third acid plant was upproximately $61,000.000, and included a rebuildfupgrade of the second acid
train. These are the two major air poliution control capital investments at BIP SanMannel since 1988,
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Table 2. Cu Smelter in Border State > 100 Km. from Border

_Emission Limits/Monitoring Procedures—

C. Cyprus Miami Copper Smelter

1. Points of Contact:

Cyprus Miami:
ADEQ Phoenix:

2. FEjnission Limits, Controls, Stack CEMs:

Wayne Leipold/Senior Enviranmental Engineer (520 473-7149
Jim Guyton/Ambient Monitoring (602) 207-2364

Source Tyvpe

Congentrate
Dryer(s)

Roaster

Smelting
Furnaces(s)

Pnmary
Converter

Gascs

Captured
Fugitives

| 50; Limits:

Statc Permit to Operate

| NA

Staie Rules

Cyprug Miami must maintain an average annual SO- crussion rate of
approximately 1.2 tons/hour to ensure thar SO, exceedunce criteria established

by ADEC) are not triggered.
Federal (NSPS) -- NA 650 ppm -hr NA
PM,; Limnits;
State Permit to Operate NA
Statc Rales weight-based | NA
throughput
limit

Federal (NSPS) NA NA NA
Opacity Limits:
Stars Permir to Operate NA
Slate Rules 20% NA. 20% 20%
Federal {(NSPS) NA NA 20% NA
Control Systems baghouse NA ackl plant acid piant scrubber,

: tall stack
Stack CEMs none NA 50, S0. 50,
Applhcable stack CEM 40 CFR ot NA 40 CFR 6{), 40 CFR &1, 40 CFR 60,
calibration, audit, Appendix B, Appendix B, Appendix B, Appendix B,
reporting requireients Quarterly Quarterly EERs Quarterly Quarterly

EERs submitted ELRs submitted EERs
submitted submuatted

EER: Exccss Emission Report
Powers Engineering - FINAL July 11, 1987 1012




Table 2. Cu Smelter in Border State > 100 Km. from Border
—Emission Limits/Monitoring Procedures—

C. Cyprus Miami Copper Smelter (continued)

3. Ambient SO; Monitoring:

Number and type of
Cyprus Miami ambieni
S0, monitors:

2 S0- monitors, both are TECO 43A UV fluorescent analyzers. These

monilors callecl 1-minute raw averapes of continuous dala. 15-minule
averages are generated and stored from the the 1-minute values. Reported one-
hour average 80, values are calculated [rom the 1 5-minute avemyes.

QA procedures:

S0 monitors are calibrated/andited following the requirements in 40 CFR. 52,

Any Cyprus Miami
momlors iocated at/near
point of maximum
ground level SO,
concentration?

Yos. Onc monitor i3 located at the modeled maximum SO, impact at the Jones
Ranch site on a ridge about 1.9 miles from the smelter. The other monitor is in
the town of Miami at the Catholic church approximately 1.7 miles from the
smelter, The scale used on each monitor is 9-2 ppm 50,.

The state SO monitor 1s
located at/ncar the point
of maximum ground level
S0. concentration?

Yes. ADEQ TECO 43 ambient SO» monitor is lecated at the Ridgeling site,
approximatciy 1 mile from the smelter fenceling. | This site is the modeled
maximum PM,,; impact area. The ADEQ monitor had been collocated with the
Cyprus Mianu monitor at the Jones Ranch site umil the landowner mereased
the site rental fee charged to ADEQ. ADEQ chose to move the state monitor to
the Ridgeling site instead of paying the increased rent at the Jones Ranch site.
The ADEQ monitor is 1982 vintage, though it continues to pass all audit
requirements. Monitor collects S-minute Taw averages to caleulate recarded
1-hour average.

Number of 50 Zero,
exceedances i last 7

vicars?

Number of 5-minuitz Lnknown.
peaks at or above 0.6

ppm S0 at ADEQ (),
monitor:;

4. Monthly Sulfur Balance:
Required by ADEQ repulation, 98 percent is typical sulfur removal achieved by Cyprus Miami.

5. Capital Investment in Air Pollution Control Systems Since 1988:

A packed bed caustic scrubber was installed in 1991 to limit colleeted fugitive SO; cmissions to avoid
paing through NSK. An [xa smelting vessel was brought online in 1992, At that time the acid plant was
upgraded with two new wet ESPs and “star” coolers. In the last two years, additional acid plant work has
meluded S0, coaler addition and heat exchanger upgrades. This year the acid plant calalytic converler and
the final absorption tower were renovated with new equipment. In 1998 the intermediate absorption towcr
will be replaced and upgraded. These investments in prosessfair pollulion control squipment swn to more
than $£0,000,000, The Isa smelting vessel was installed in part to meet NSPS equivalent SO, limits. If the
installed cost of the [sa furnace is added to the other process/air pollution contrel equipment investments
since [988, total investment exceeds $100,000,004_
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Summary Mexico 1

Cananea Copper Smelter
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MEXICANA DE CANANEA, 5.A. DE C.V.
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Fig.2 . L
J Emisiones de 502 producidas por
la Fundlcién de Cananea
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Sonora, los cdlculos da emisiones corresponden a los afg
que 6sta tiene de funcionamiento hasta el 24 de octubre ¢
1991 {Figura 3). Lacalda en la curva de emisiones expresac
enla l'igura 4, coincide con la instalacién y puesta en march
de la Planta de Acido Sulfurice, ol 27 dejulio de 1988, en
fundicion de El Tajo, Nacozari, actualments en oparacit
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MESUMEN

Er Iz bosqueda de wna cavsaiidad Nisidiica al problama de
le contaminacion ambienidl, $e ha ivestipade ina activi-
dad econdmics aue ha caradlnizado la widn de la reglor
romierita nororental de Sonerat I0s procesos mingros de

bengliciv v fundicidn te mine:al de cobre, Exies s€ wenii-

liean coma la cause oringipdl e 13 contammacidn del are,
apur v suelp erla fapien, Fose a los cenirokes de conbemi-

nacidn implantados, enlorelalivo a cnnservacu}ﬁ dal msdiv,

v salud aribiental. ain hey mueho por hacger. En generaﬂ
se recuiare de lp parlicipacion gonjuntd de esperialisias
Jérnico-cientilicos v Oe cienclas suciales y humanas, pard
enzontrar soluciones integrales y sliernativas teennkigicas
a ios problemas ambienlales. lenfendo coma base uns
nuevs concencién del Frupess.

ron jas menax gk EA JHITNA A0t simeninien” nd o lanfs

gemotiede e in Mhemicw, gunnte FaAafarmneidd mn da aidman v
¢l Temlidg Oy iR eecanchipeidn 20 M agorpferm oy conofn
‘rocirdad” '

Mprouze, H,, 1375 -

INTRODUCCION

[l interés por esiudiar desde ung parspechiva histdrica la
naluraleza antropopdnisa de la cortamingcion ambienlal,
radica en el hecho dé gur, # la ver gue es generada por el
hombre y que §1 ruismo padece sus impactos, an Is misma
madids, Jependen de él las solucicnes. El principal svizie
Je la historia g5 el wambre ¥ s0 guehacel, ¥ on €512 mediza
inlemsa ® los estedios hisioricps los prowlemas de
toataminagion ambiental. Conoear cronoldgicamentz la
pvalueion del problema nos ayudy a localizar v comprenrer
ing causas y condicioiwes roe lo peneraron, ¥y A axplicar gue
¥' prublema actusl fr hia surginn Espontdneamente ni
axisia per sl misme sine dentre de ung compleja rec de
_relacionds ezondmizas, soginles v polhicas, gue se Dan
dasarrglladg hislgricamenie.

La contaminacidr atmnsltrica de la regidn del rigngulo de
las fundicionos os atribudda & unn aclividad bumana bien
ientilicarda, - 1a aclividad minara  ingusitlal qQue Nl
carasieniradn, & o lacgn de 5u hisledfz, A 13 2000 serrgaa
Sorra. tlirpz1c tle IpT

fel heresia da Comin rraulindn

“lal war Im tdeoiep mpr une plape qoe adi prencfy ceraoiivsd -

- La conlarminacion del girg ha sido provocada pincipalmenta

por las emisicnat de gases y polvos mue son aubpreducies
cormminenses el proceso de fundcion tel miners! g2 cotve
{euccepibles de ser recuperating como o3 ¢ caso dei dlitxiz!z

- tla arulrel. Elinlerés parheular for astucliar [a region gue en

ehpli mone-ta 3 denoming of Toidngu’y st parle de nae
s taca, principalmenie, e un probleesa de eoniaminagion
Al:nnsferica gengrado por bes Jundiciones que a nesr e
enconvrarse ers dus palses diferentes lun gonigrmatlo vn 20D

" noblana, Asl [ plurna.gde 50,00 lorma de tuia doide da

“vimado 1anto hacia l9s tipniafias Rucaliosas anerilono

nortc.-!rnpnc::nrm comp hada ks walles agricolss de Frenteras
v Agua Priela, en Sonnra, impaciando loe suelos, =
gcuriomia de kot ranchi=ros. les aguas de los rhus, la salid de

Ins Labitantes, gl

La repitn de relerentia se gncuenird ubicada en la parie
neronental de Sanpra: las fundiciones se localizan enlas
cfudaries de Canared, Son.; la extinta Phelns Dotge en
Uouplas, Arizond, ¥ 13 warears ol Bl Tajo, Municipio oe
Haeazer, Sonora, axistendy una thstanera madla enlre las
ures, de 95 ko -

La tundicitn de Quuylas, Arizona, asté lUera tle goeraticn
dosde 1987 Jecha en oue = alectud of cierre definidve como
resultacle da la reactidn civtadond v do la convegenia de
oiros Tactares 1ales como la pxistoncia dn un Acuords
Binacional pars B Protecoiin dul Medio Amisenle en la Zor
Fronieriza enire Méxive y Estados Unidns, v la baja dez los
nredios del cobre en el mercado imernacinhal oue no hackm
coslealble “la inslalacidn da equings e conpgl
anjicuntamingniles en esa iundicitn. Las 21ras dos, lagde
Cananeay la de Nacozar, Sonara. estinen gparacien
contando £5%a ditma con une plania de doide sullinizu yue
tecupera el 5C,. Estas fundiclones, a pesa de la situacitn
aciual do control en gue 59 sucueniran, han tenido un
impacie 1ame sogial como sbbre ol medio natural qua se 5
vatida dandy = b igo del siglo, por kes menas desds 1903
A sus opndariones la lundiciah ga Douylas,

focha o i
L

Fara zpmproban la hipdiesis te gue rl drtenaro armbrenty |
pvideine @ shaple wisla, wslcome la contaminacion nulmica
Uu aire, aguas v suelo han sick neovoeados pof G5 actividl
inuustrial, se ha realizada uea investigacidn que nare desds
i Iistoria rrrsrea che o ERALDS TIHNAFQE ¥ UG TUFIJGZIEV?IS
hrlicines, pasando pot el cazulp to ks pmisiones ohe S,
er tenekaclas noe ane en eada furdician, Dasta e andlis’s

Fona v dn 1a silteasion aptual y predin de o laa y B
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- Duranta las tres Ghimas

o la e an, sn EIYHRRI TN
gl imy de vonncer SU

rrcpvislas.cont los boinlanie
sectores soctalos ni ectivitdad, con
nescepeian deal problema.

Hasta ia_lecha, Np B conote qQuUE 3 hayan realizarn pare

pinguna reQion de rvestin pals. estudios hisldiicns s5obre
|s sgmiaminacien ambiental, En rglacion al aso qike NOs
oGupa, erisien estutios sabri ssprcioy puniuales; un
gstudie del impacio de lus homes de las {undiciones sohre
la prndu:tividad de los camnos agricolas de Agua Priela ¥

Fronieras [Williams: 19061, otrd esudio sobre ta cativnd

del ogua en los represns de ls companfa  minpry da
Cananes y arrmyos algdados gue son aflvenies  del
imposante Ao Sonors [Yogupicio: 14A5], un reporte del
andlisis de apuas reslizade pur gUMices de 13 SEDUE de
Sonora ISEDUE,Sonora; 19904, olro mas oue efiere |as
implicacignes poliicas del probloma dal "widnguia gris’
tirtiz Monasterio: 1980), y nor sUNUEELG, 13 gran canlidad
de notas poricdisticas  que  sobra el problema  han
aparecidy, 1m0 an os poticdicos estatales v localns come
ianns de Arizonga. Se cuenta riemas CoOn plra larpa

anlus d
tigaciin,

ceile de dnoomenios que han apoyado 1o inves
ranto raza lg comprension del desarrelin higidricu-social 8
la region como & lo gue concigme a la parte lisica dei
entomp ¥ 5Us iransiormaciones iMatal Lurnbarda: 1702
Hemuig, Juan: 1764, Atlas peogrdlice de Méxica, Garcly
v Cubas: 1B53; Cartax INEGL 1900; Sunwra, Taxtas do su
Histgria: +A09: Historia Comemmpordnea ile Sonord. ELANE

. EL PROEBLEMA Y SU HISTORIA

Lrencitn do |05 veniros MBS,

décodas del sigln XUX, nace en los
palses accidantales ¥ Jieme reparcuionas en ¢l rasiy del
munds. el lgndmens  conotide tomo  a Segunds
Hevolucion niusirial que Tue posible gpacias a un mayal
aeercamienig enlre 1z ciencia. @ 1ecnelouls v Ja industria.

" ncremento sin precedenies oe [a produccian industria’ .

en los palsas desarrolladios., FeqUITio TIAra Su realiracion, el
abasieciinigne dw fuerza de irabaje barata ¥ malerias
primas, provenienles de palses subdesarrellpgos o

periléricos. L exiraceidn v los procssos indusiriales

primarios dr BS13E Materias primas, talés comop e beneficin

"y lungiclon de minerales para ¢l easo deld mineda, se

Wevglan .a cabo en lns mismos palses proverrores.
cxponanta invariablemente el mrpduciu tinal a los paises
indusiralizagas pBra 5U POELErW aproverhemiento. EEfas

writaccinnes eran realizadas por companias exiranieras yue

apeutabnn ¢l canital v 1o tecnokapln. mediantg la olilengidn
up concosipnes Je oxplotncidn en los palses doule se

ins1zlaban.

Lz justilicacidn econdmice-poliica de e3e procesno 5o

encuenira fn s poslolados gyl liboralisma ncc-l_mmicc_ nue -

da romo resutiato la wxpansicn st modlalo indysirializinlor

capitalisia en su fuima irmperialista. of decis abarcandno wl -~
ptancid enlaro incotnarfndeio’ d Und lggfica marcanlil y &

an: tder e pronfese QUL COP Nooad modilsacinnes

gvane Lrc el KJCD Y DO NLACK e qorra. Bs chos e

su hundarmenta ¥ 54 posiblidad ronkreta de roaligackey, oo la
nugva acthud del horhre Irenle 2 fa e aleza, ect A3 &1
gt siglo XVIII, "el cual esld imbuldo de esla comvicritn, doba
cragncia da qus ha llegddo por fin en la historia de 12
humanicad, gl momaniv en qus sa podra atrdbatar ala
haliraleza Su sacrely, lan cuitdadosamaenio punidado, sl
MNTHEANG B L A 1O guedard en la osuwidad e siermpre,
gn s ceiidad de misLerio incomyprensible, sing nuLE £Ara
sacada ala luz poOlENIE dul entendimiamo que 1a llumina
oo Il Sus Ierzas™ (00320 1a mawralpza e skl ol
rigarcienttfico. A iyualinenta las cigngias vel buinbro se
organizaron mediante &5e maodelg racionalizadnr,

El casy mexican

Enlo que toea & la naturaleia de las roncesionas paa la
puplolacion da kos basices, s3ta variaba dao acuerdo a lies
contdlgiones Je cada pals que las ogrgalia. Fara el caso do
Maxico, lu polliiea porfiiana da "pusiizs ahierlas™ permiid
ta insralacidn e compaiilas pxiranjaras que Yenlan a
*inwertic” sus capitales enonuestro pals. nrocaklyuele
permitirfa ingressr an el conciens do lag nuviones
industrializaclas ¥ motlernas del munclo, Asl da acuerdu 8
esle plan, e #npulss al Jasarrolla indusitial dof noine de
Manice modianig la participacion del poliero en IR
instalacian Je mdraesiruciura-bisica an comunizaciones ¥
ransperes. El resto quedario en manos U kg eramvoraciones
inwersivirstas. La rama economics priviiepiaga en ese
procesa lug la mingria, desarinllaAndoseun gelodagan
importancls, Bo la regidn nororianial da Sonora, sona e
prangas yecinentas oe mingrales gonouilos Gagde Bpocos

coluniales.
'

Lne camipritiadas nineras e comprenden las fundicianes en
cupstisn, lueron eeatlas a hoes tel siplo $i¥ y poncinios oel
. Con |3 pwerneidn U9 Magozai guy ya era un anliguo fleal
de Minas desde mediados del sigle X1l Cananma v AgJa
Priets Lnnors, ¥ SU “riudad gernela™, pgiplas, Arizona,
[umran creadas ex-profeso pot los nverslonis L inetos
AreAmeicANoS Comu unidates Reandmicas tnu ‘enclave.
que estaban en luncidn exclusivamenta do lag necesidatics

de Ins mencignades cenlras.

De las 170 Fronas extrenjeras gue e 1810 1eniancl contrg!
de ia.econor‘nla mexicana, la Arswrican Smelting & Relining
Co. [ASANCOI ogupaba ol primer hipar, el seguiido ki Lwa
t Gireane Cananed Copgser Co. ¢ & nuénta b Cananea Cenuzl
Copner Co, £6ig rus da unaidea do la hnpotancia e las
inversionoes exaninias e ia rama de la mingrda y pof Iz
Tnrie, de la inboencia y poder o dzlay. Los pENLas e s
vel narprente sonorense, Cananen y Nazozar [ademds de El
Trpe en ot asciso de Opowl, die acuerdn B E31C CORLEXW,
s& dosaraliaron en 13 mudalidad de enclave, Estas
covailas estadicgaran “Fupuwios regicrales conjurianlu la

© eensbucsion dedingas do ferocauil L.l € pradlech nani il

modenas plantas Jde fundicidn v o clarmmizacide, Ta
clectrilicacidn o minas y plamas du bennlicio v la
COnCaN A1 6} CONOEFINEE PTHE R STE 0P LY rrdEnne chsbi ~
remeseriandn “eiemplos glasicos doesie tode oliras
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erlorio de mayor ImMpariancia nues la basa plodustive ¢ a5
tchicas Axuactivas establogidas, prevelgcieron @ lo la-gz
@13 primera bnitad del siplu ¥X v no [ué ginu hagta 1961,
gn la memcanization Ue s tnineria. que se Neven 3 cabe
ambius signilizalivos e las 1acnologlas, en los BSIATULDS
e propiedad de (28 curmpanlas mingras, 7 ls vez ale una
evalnnrazkin en u' mereado myndizl, da los pregior de!
.nbre. Para. el caso partigular de las minas de 3 regidn de
1siudin, las de Macozar solpieviviernn las Grisis mundiales
tasta 1948 |a go Tanzres manluvo SUS wrabwjos alo largo
de, Eigla, PUNQUE CLA pAFDS {gmperales, respondiendo 3 los
mamenigs de crisis con modeirizacinngs teonolayicas ¥
manenididose an lgd primeius lugares o impurlancia en -
|z guonamla regiohal. .

Impoiansia ge lzs fundiziongs

Dentio de e5te compleju scondmico-minary, las hmdiciones
Smnpllan un papel esnesial, aAdgmas de fundir =l mingra’ de
la propie ewnpanla & 3 oue pertgriuclan, las iyngdicivies
rraguilaban el mineral de olras OROVENES CIMOFRS3% mineras
racinnales. L3 imperiancia re esic hpchie radics en 12
inlo'macidn Que sukbire MSEIYas Y produccién ar minersles
gn 1o Reputlua Meaicana, lendan [as empresas furdideras.

.Exlas no siempre lormaban parte dF un gomplejo minero,

ol cnniratia, bR poasivnes eran 1as prangas [undicinnes |3

s pdouUlI’an corcesinnes y BMOrEEas minaras generargo

ge asc mods, un mangpolio casi shsolyle do ko
funrliciores an khaxico. [Alianza Guggenheim y ASATCU]

Ls ides de pragreso por la yue pugnxba el porlirftale v
(odas las nacfengs del munde industrislirade, punfa an
primer mlane ¢ dezanollo industrial como < motleln a
seguir pof todas las nacionms que pretendieran salit del

subdesareolic, No se anskra agul chie models de desartolle,

pafo ng paeda dejar da senalarsc Qus si bien la politica
Torfirlanz manienls aperaniements la propisded do 13
asifr sobre us recursns mawraias v las riguaias del

-~ subsuelo, 3l Tmismo liempd plorgakz  corcesiones 3
grrpragas exiranjaras gue uswructyaban el nalrimon:n

nacional.

Ec er 1317, cor la promulpacidn de 7 C'unsti'lucian'
Favolugicnaria, cuando, Fgemas. de que 3e réivindica la
rigpiedad de la nagion solre las riquezas- del tarrilorio
narinnal, s¢ menciona por’ primera vz la prevcupacitn

“haciz los Fspacius de eanservaclan v proteceidn de 135

mismat. A pa-lir de 1z segunda mitad el sigin. Bl problémy

smbigntal an México se fud agudizandn, volviendose

neceiaila la crengion do una fegislacan ambiontal, cuvi
aparicidn debi¢ esparar hasta la dAcada ¢4 105 solondas
' | : " '

< A oyandu la predeupnacion por 1oz prowlormag amliienialoz

no ha sidn complelamente sfena @ la golividad ndustrial,
dsla se maniesid en lps principales Canlios wrbano-
industilales de Evrops. En nuestros  pa'res, “se ha
manileetado v ha Ido defmienda sus razgos. coino e detls
lineas metiba, ar las tras Gltimas ¢doadaz. Fara el cass
esoecllizo g2 lor oiublemzs pmbierniales provocadns poy

ol me mmeben ppetten preaeet 2

pe iUE ONEESHIES Pidtle dhe ol v mm e s .
deprndgn tambidn da axla dilerenclasion, El cofe que ruy
ncupa, de 12 contamlnopldn stmasldrica provecada pre
mrrislones de 50, . 300 fas gnicas que 5e pueden comnrober
g pele cath. Aundue no han sige consideradas aroefl?

psludiv, 0a 2e Jessarta o anorta ciém cuntamuirante e las
a5 a la lundizign dy

priisipnes o8 poivos Y particitas anogind
colyre, enire laz Que se ANCUERIN el arshreco,

Us acuerdu al malerial phignidy, se Ian rpolizado cdlzules dr
pirisivres o8 50, da laz tundicianes dol Surignuulo phs” o
dazan, #n eleaso dela Phaios Dodge e Douglas, Atizona
dasds 1830 hasta 1984 {Figura 1), Para ol caso g lz di
Cananaa, Sunora, §8 CUBALE con resittados ga cdleulos o
gmisipnas rorrespongientes a 13 déopda Ju los onlienta
[Figura 23 v para lz [undicldn do E1 Tajo, en Macozari,

Fig i )
Emisicnes de $02 producldas por

Fundicion de Douglas
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Eonera, los cdlculns de groisianes rorrespondar
que ¢518 tiane de funclonamienic linsta ¢l 24 de
1981 (Figura 3], La catda en e curva rle prnisione:
Az Fisysg 4, ponsiopeon 13 Ingtalacite ¥ pLIESIE
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e ALBUL dacumantn [alnrns
EFECTOS EN EL MEDID MATUHAL ¥ HUMAND,

Les primeros reQisiros Que arcojan informacidn SoLre @i
medin amhiente 9 b region, Jaian por lo manos da 1702,
E Macabularip de Legpygua Dinata le ewlin{a ownia e la
rapuant claberado par el jnzuite Lombardo Natel, consigna
una gran varigdad de espazics de figre y launa Due
aclualmenie no eslan presenles en 13 Livta reginnal, sin
megncionar el dguiia dr dos cabezas gue regitira uan
Nentuig en su obra  Ipuanmenic, ol atlas geoprdhrc ta
Garela y Cubas yue dala te 1852, infonna solire esnecies

hoy ausenles gn la zuna.

:.Los_electos negalivos de [a contaminacion generada par
Iss mineras y fondiciones, (ud meanileslade por los
hahilanes an dilerentss momenlos, pere no fud sino hasta
limsies de o5 SETETIAS MIE 5E yvalvig explicilo el malestar,
oo mn anusie or 1953 enn t finmg del Convenio

Sonora, CUMp G0N GIE LS BIMILAS TR WINSILHL R, B g
de estudho. lzs medidas v paclizitar consizleron en: elcierre
de Iz lundicidn de Douglas, Aritona, Ta no ampliacidn de A
tundicdn de Canznea, ylzinstalaclen dele Flanta ve Acido
Sultarico en €1 Tajo, Macorari,

Paraeslemumnnlavahabl:lrlsiducahculadnsins'nuriulclos
delzi emisinnes de 50, dula lundickdn de Uouglas sporela
zuna apricola del Valle Ju Frontaras y Aouz Priela,
habiénﬂnsareulwadupérdidasamndmicasdelordende-':

- 4R 541,000.00 {en pesos de 1986 correspondiunies a

1 747 toneladas e cultivos del ciclo saricota 1904-1i

(williams: TREBL.

"Lé'funriiciah e Plalps Dodgs, que fud pxciulda dul Acia de
Alre-Lirnpia hasta 1968, para salvar emploos, wmile slredailer

- Je 900 10nelzdas de S0 diariamanta. La plania, gque arraja

un tercio mas go SO, yue cualquiar cifa Ivdicidn en lns
Estadui Unides, 5o to ha autorlzede amitit arriba de 1,100
tongladas por dla hasta diciambi e de 1987, lecha en que
deberd reducir suoperacldn, acerran” [Los Angeirs TIMES:
aga/24f34; " ’

£i dafio subre ol susln pravocado por las emisionas de 2
fundictén de Douglak, comprendid una larga serig d¢

Indemiizacionas a los agricullores tanlo norlaamenicanc:

comu mxlta'nf!;. Cabo oclarar yue la eenslon dol sueka en
ygrritoric soralanss, so teba ambidn, en vand medida, 2 la
difundwla praciica del sobrepasturas.

Cumo madida do prebion pare scelarar wleisrro de la Phely
Dodga de Dougias, sa wtlliz, a*maners do moniler do 50,
wna Mijer asmalica, yve a una dittanciv consideralile da |
tundheidn, reportaba la wlavacion en los nivales del ga

| mudianta la apudizacion de sus alaquas. 510 @ra culgjad

con la lectura de log mdhliores, coincidiends. Sobre
situacion atmostérica en 1950 en Agua Frieta icwadad gene’
do Douglast, comanta un entrevistade, hahilanta da e
ciugad desdu 194 : "Nososiros venfamus de Piares, CUan
ol ciarre de los trabajes enla ming. AQua Priola nos paree
ul paralso, puas olld habla par |a mAnos Un musrio cads’
de semana. v agufestabatan innne, leno de drbulus, e

con 8l humg, wodo snddhamas armatllips, peareclam

muertos” (el 1]

La contarminacion aimosiéica producirda por la lundisitn
Cananca, sigua sinndo deimporiancia enls actualigsd, B
rona do maynl impacio de los humeos Incalizade hati.
noreste de la fundicion, ¢l suely presenta una colorac
oscurs v vepetacian atroliada. La ciedac de Canane;
pncuenra hacia la parts surda la fundicién, que aunttn
o5 L3 7ona Ju mayor impacio, 30 vg Soveramenta aloct
por igs humps, cuando los vienios ne le favorecan.
ectadisticas de saled de la Coordinacion Mddiza L
correspondigntes A ot 505 90 1806, 87 v BY, uhira
primer fugar de causas do muarte las cardiopatlas
gepuride 1odo tipn de canger. v en ToUeero,
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segunda  lode tipo de cancer y o en AErgRid lax

_ broneppulmiorares Dlarfa talis una profundizacidn mayat an

ul sndhisls kobrd las causas de mwerle ¥ raortylidad, v 5
ralatidn oon las emisiones de i3 lundicion. parg Btiguirlas
colamente a dzier: pero de 0 gue sl no SE puege dudar dx
do I3 gan Infhirmncia gue lierien sotio |z salud oe los
labitaintas v en £l tipe de padecimianios que sUTren, puUas
1r sabe pue "varias especies de BAMMakes, Ingluyerdo gl
hombre, rgacclonan can broneetpnerriccidn anle el By,
rsle efecln sobie lgs Lronguivs se nuede gwaluat en
tarinanos de un ligaro aumenia en I resistencia en #
conducig de aire L.}, el dxive de 22ulte en coribinacdn
con  parllculzs v humedad teiztiva =5 un nekgro
pulencialmeanie serio paaka snludl' IWerrnerfark: 1978

E5im g5 pariiculgi e anporlanie para Canangu, puees la

fyndicidn se encuentrh casi en el-cent de 13 ciudad. &
propdsito coments Un eniravisiado, habitanin de Cananea;
*El humeo no a5 tan daffing cunto potlrla ser en ¢tras parios
(... agul rerae veces baja. fers sl pass, cusndo vienen los

vignips Delados del naria"lent.2]; ¥ para t:i_racler'uar la -
piluatian e 10457 pura- pergona entrevistada  dice:
“Cyands menps en agudl enlonces, =l hume era pane.,

cofiiana del pugllo, peid [~ respizas y Sienles W3 COER

coliemta  gue  muchas  weses  hagla 18 duelef...! - -
- Hegularmente la gente due fesplra wmueho wse humi. pe

gnferma de los bronguios. 1a brongullis st debta+a |z
combingsidn del Irlo y de doide sullorico” fenl.

Lac emisicnes de la plonte [unditors ge Bl Taja. Nocurar,

esldn actualmente denirg da los miveles permitides debido
a gue caw la 1galidad Je las mismas san recuneradat oor
13 planta de acidn sullirice, La denominaglén de “aidrerguin
gris~, xe debid a la Inrinarcia Je e puestia rn nLerpcian €
1a Ninthicidn de Muricana de Lobre. 5.4. guz-sin los

coniroles  aciuales  hubiera resultado  verdaderaimente-

Hasasnozo par = ambiente nor I3 maynilud de 21
copacidad procesndora. i

En lo relative & la consaminacion de Ips ceeipas de agus,
la miz denonciada hacsitdo la comiaminacion de sy v
arruygs sohre lode los gue proceden de lo sivra de
Cananea. enlas inmediaciones de las pesas dejales, comn
el Az San Prdre que corre hasiy ef notie; y por el suresle
los mscurfimierlos peunldos de las esas de ja'es
atranzaron 3 afesias log aflyenies del Rlo Sonors, tales
eome el Mg Baganucki, Lz puimeabilidad del suelo de la
zpnm podra lavececs ba contammacion de los manlos
sterdnacs de bas cusncaz de |7 orepigr, eecido A las
pogibles infihracianes delas presas de jales. Fn Cananea se
incaliza wn parieagueas de regiones v cuences hidreldgices,
Twnande la Fiudad come punde de relerencla, iacia el
norte se encUentts la cuenea del Ale Colorade, &l surla del
lilo Senora, v 3 oesie, 13 Regiin Hidioldgiza 8 o Sonnoea

Morle v la cuanca dal Rig Aljar, Hacia €l este, se enzurntra

ta Negion Hedrpmdnics 7 o del Ay Colorade. La cuenea del
Mg raqui se foealiza de<de Agua Peeir bacia gl swr
nasands o Nazorerio Iz mismp gue 12 Region Iigsoldgica
8, Sonorg Sur, Tor todo ose €5 $0 13 mape: Bopariancia,
gl gontial dn l3F anigsx wwncicegulas presns de apens
resatuaies e las compaiiaz mneras. Loz poruidos
srasionados @ 05 rRachoins, por ¢ 3QUT gonlaminada
nrovenients de la mingrs La Caridad se aprecia enouma
cara enviada po- ur apriculior de la regida del Va'ie e

coasiniazo por las creanaciones yue surgen de- norne dow
Mina ge Hacozart...* {SFDUL, Sonera: 1BB7]

Elaporig contsminamede los prorasns preindustriales de
amalgaeagziosnde plata por mescdrio, gup gwistinonanla
regidn esmprandida Lisicamonile enlae Nacaran ¥y
Maelpzuma [BC Km. 8 sur de Nacoresit ng ha sida
cansldnrrda en los oslirl o8 Tobre contaEnACitn el
ehel pssandn oo Sanore. A iesnesio oo w 1 retcer i siln e
el higer troidismo exislenin enla rep-orn de Mool ezums,

 dngicatta ol bewhors de pata, dorke aderms sepr L2 b e
‘e TR2E, ve atibiia exia enfermedad "2 lamala calidad de

lns apuna” {Sencra T 19897,

"CONCLUSIONTS

" El casw n ks regitn e’ “widnguio gris”, nw es A4S gue ursa

sielia nxesira e oM opers asle Kigica erondmica oue
&r critica. Lag azciones Hevadas a cabn para conlbiolar gz
mroblernes ambieruales e ke zona, han resultado elecivas
pare 8l gaso de Douglas v Macozari, sinahondar en las
madidas que deboras tomarse 2l .rospecin e o
$obresatwrazion Ue dcdu sul'irico existerile en el mercada.
Bl plaar e codetr o delinitive te sordarning e avmostdrivus
para el casn rla Lnnores, toosizint on canalizar, voun hmun
firdxirno, €l-prosesarmaid dol cunceniradatie cotiree 7 la
unaeficign e Macazai, sepin declard u Tuncienario de exn
wrgaesa, Enlorelatve poproblema da eommmingzii dy las

* poues, fuera de modiTicar su PH e das presas de thies v

alouar log Tgros du cnndencis e las mismas, ng S8 S09000

olin mAtada de control

La eolyeitn de lus vroblamas arnbientales nonodrd se-
alzrzatn e el Corlo plaze, Ties deperkle de vorios lacions
fundarmenizles, tales comz una inmediate roconve sidn
aneusirial thigda & desroir DIOCEsOs 10 Ll Tieanies; A
{a neeasidad de U rud orfmacidn on la cooeepzidn del
dizeiia indusirial dendnuiaas ee incluya la chammonenic
aniconlminaine; [ pimneacide de palhicas roomdiicns do
Insnzbiemos gqueincluyanconzigeraciones eepltpizas i
rrolungizacion oo T Fwesligaside solee Taeries allemabvas
dle eerpiz, EianUD 6l uso de ks recursos ng: rerovalies: ¥
|p mde impgriasie, s reconversida an lax coneiEnciag,
inwessitn g las lendencms do acumulpcion de tige2za a
cntta fde la natureieze y del hombra,”

REZOMENDATIONES

=amle of pur da viska el Fsiotiaone, s reeennognzizons
nopunden T e Gpo oprraties 0 eeaicn. Solo se limitar a
Wiwitar a una revisiar de los glemenioF e CDllllDDHf."l 113 %
a=tunles problmnns oo con@aminagion, incluyendo e peta
ralimeici, k1 pdoipacide de pasecialisias e cicins socin'es
y bgmaanas. La colucidn debin aleanzarse mieilante
vomncide de los sstuarrns de todas lzs discinfings v Ja
1oefos los hinmbires. si e abiclive as |2 mesarvacign ue la
wida,
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PROCURADURIA FEDERAL DE PROTECCION AL AMBIENTE

 PROMEDIO MENSUAL 80
. PLANTA DE AGIDO N° 1

Man

Ao May

Jun’

Jul

Age Geg

L—o—mgs

—o—— 1505

— -

1927

Tuw

PROMEDIO MENSUAL S0:
PLANTA DE ACIDO N°2

e | = - R I
[
200 : B pome . ;' T
100 — : :
0 T |
Ere  feb Mar Abr  May Jim Jul Ago  Sep  Oct New  Die

—&— 1065

— —1997
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Appendix C

SO, CEM and Ambicnt Monitor Audits
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jp— " ARIZONA DEFARTMENT OF ENVIRONMENTAL QUALITY

&gjﬁﬁ‘i\\ AIR QUALITY DIVISION
:r ..—t ;.' k { '| g.r I‘,
*:.1%‘\ f' REVIEW OF COMPLIANCE TEST REPORT
T /-E‘ !
R

MName of Company: _Marms Copper Company

Company Address: PO, Box M: San Manuel, 47 85631 Permit Numbers 1241 & 2111356

Sourese Tesred: _Relarive Aseuracy Testing for Facility S0O2 & NOx Monitors  (see below)

Parsan Submitting Test Report: _Jemrv Mav

Date(s) of Test(s) _Aumist 20 - September 13; 1995

Process Rare:  Nar Appliczhle

Tasr Metheds Performed: Methods 14 &6C. TE Performanes Spec. 2 £ A, Appendiz F

Review of Tesr Merthod:  Accepiahle

Raview of Calculazions: Acceptable
Comments (precision & aceuraey of replicate tests, pescent {sokinetic sampling, opecating anornalies, etz i

Some minor anthreenc ermors were noed.  Some raw data sheets were difficnlt to read.

Poliutant Tested Tested Emission Rate | Allowable Emission Rate Pass/Fail
Bollers | T T
7N 13.87% Relative Accuracy 20% Relative Accumey (Ra) i Pass
#E NOx 13.04% Ra o 20% Ra Pass
| 21 Acd Plan '
SO% 10.13% RA | 20% RA Pass
Fiow §.24% RA | 0% ra Pass
#2 Acid Plant | ]
302 ' 4.06% RA 20% RA Pass ?,
Flew L b RA 20% R Pass ;
Reviewer(sy: _Wavne Humi”ﬁ Date(s}: Jupe 33 1995

xor _ZF SBouggs: M Saurce File: X Permit Engineer: X



" ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

PN

= AIR QUALITY DIVISION

= 2

al e REVIEW OF COMPLIANCE TEST REPORT

Name of Company: _Magma Copper Company

Company Address: _P.0O. Box M: San Manuel, A7 85631 Permit Numbers 1241 & J11]136

Source Tested:  Relarive Accuracy Tesring for Facilipy SO2 & NOx Monitors _‘see belowh

Person Submitting Test Report: _Jerrv Mav

Dateis) of Test(s): _August 29 - Seplember 12, 1993

Frocess Rate:  Not Applicable

Tes: Methods Performed: Methods 14 8C. 7F. Performance Spee, 2 & 6 Appendix F.

Review of Test Mcthod: _ Accaptabie . —

Review of Calculations:  Acceptable : —_—

Commenrs {precision & accuracy of replicate rests, percenr isokinetic sumpling. speranng anomaliss, et¢.):

Some minet arithmetic errors wese noted.  Some raw data sheers were difficult to rend.

surac — ey
Pollutant Tested Tested Emission Rate Allpwable Emission Rate Pass’Fail |
— — = =
I #3 Avid Flaot
S0z 4.3% RA 20% Ra Pass
[low 4. 53 RA 20% RA Doga
Flash Fugitives I
s02 10.45% PA 20% RA Pusy
Flow 2.50% RA 0% Ra Pass
Converter Fugitives i
502 A.78% RA 2U% RA Pass !
+ Flow 1.2 RA _ﬂ% RA Pass

Reviewer(s): _ Wavne Hum W Datedsy _June 32, 1092

-r - -r - ™. L THammaiie T v it w



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
ATR QUALITY DIVISION

REVIEW OF COMPLIANCE TEST REPORT

Name of Company: _Magma Copper (Company

Company Address: _F.0. Box M: San Manuel, A7 85631 Deomnit Numbers 1241 & 211136

Scurce Tested: _Relarive acruracy Testing for Feelliy SO7 & NOx Monitors  (see below)

Person Submiming Test Renorm: _Jerry Mav

Daersy of Test(s): _Auens: 20 - September [ 1995

Process Rate: _Nol Applicable

Test Methods Performed: Methods 14 A TE. Parformance Spee. 2 & 6. Appendixz F.

Review of Test Metuod: _Acceptable

Review of Caloculations:  Accestable

Comurents (precision & avcuracy of replicate tests, percent isokinetic sampling, operating anomalies, erc.):

30Mme DUNer anulmetc enory were noed.  Some —aw dara sheers wers difFeur to read.

_— —— = — - —
Pollutant Tested Tested Emission Rate Allowable Emission Rate E Pass/Fail
—————_ — —
Flask Bypass Duct !

502 ; (535 RA . 13% BA Pass
| | i
REopaf Monitcr |
S0: 2.74% RA 15% FA Pass
I
_ - .

Reviawer(3l:  Wavnpe HunWl Datefs): _June 27 1905

xc: _ZF  Source: X Source File: X Permit Frneinser ¥
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITYD

Fise Semfemon, Gunvermes Edngird 2. Do, Direeress
Seprember 9, 1894
Fred Kennard
Senior Environmental Enginecr
ASARCO
P.O. Box &

Hayden, Arizona 85235

Diear Mr. Kennard,

On September 8, 1994 ADEQ conducled a performance audit on the SO, analyzer’s located at
the Garfield and Jail sites. Using the criteria set forth on page 3% Section 2.0.12 of the Quality
Assurance Handbook for Air Pollution Measurement Systems, July 1984, the analyzer's passed
the audit (See attached report form).

If vou have any questions please feel free 1o call me at (602) 207-2339.

Sincerely,

’g 7 P

! \w
Ron Thaut
QA/Monitoring Coordinator

oo Iim Guyton
Prabhat Bhargava
Dave Kempson
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Sulf tioxide Audit Repont
Approvad By Date:
Operatar ASARCO
For Sile: Garfield AUDITED BY:
Analyzer: Teco M/N: 43B AN 833
Range{ppm}. 2.00 F/E Outpui Volts: 10.00
CALIBRATOR: Environics M/N: 100 AN 22348
Zoro Air Tylinder No: FF2385 Fress (psi): 1000
Span Gas Oylinder No: 368118 FPRM: 13.5 Fress{psi):
Voltage = ppm/F.5.ppm
Data Calibration Gas Analyzer Analyzer Analyzer
Point Concentration Net Response
(ppm) V) v) (PPM) (PPM)
0.0030 (.0000 =0.0002 G.0000 0.0000
0.0500 0.2500 0.2300 (.0460 0.0480
0.1740 3.8700 0.8500 01700 Q1700
.3900 1.9850 1.8600 0.3820 0.3520
0.8510 4.2550 4.1500 0.8300 0.8300
1.5100 7.5500 F.2200 1.4440 1.4440
1.7960 E.9500 a.6800 1.7360 1.7360
EFPA g !
CRITERIA | Diference | RESUL
Zero (FPM): 0.0000] < 1% FS ~Q.002| PASS .
Slope: 0962528 < 15% ; —3.74717281 PASS
Intercept: 0.002479 < 3% F3 0123365715 PA3S
Correlation
Coeflicient: O.99994993| <= 8950 -~————- | PASS
2.00 !
. ! |
1.80] i ot
| | -
1.60— - !
1 ,40‘ =
=3 , P
o 1.20 . “
£ 1.00]
o ol - |
E 0.80— /, | 1
= Q.60 : - ’ |
Z - |
I G.d’ﬂ ,J—J’ _
| \ | |
0.20 = P " : |
gl W | | |

7t

H
J

0.00- "
000 020 0.40 060 080 1.00 1.20 1.40 160 1.80 200
CAILIBRATION STANDARD {PPM)

Sept 8,1994

Ron Thaut

1900

Percentage
Difference

—— ——

—4.3682
—-3.3385
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Sultu. Dioxids Audit Report

Aoproved By o Date:
Operator: ASARGO
For Site: Jail AUDITED BY:
Analyrer Teco MiN: 4338 AT 4884
Rangefhpm): 2.00 Fi3 Qutput Valts: 15.00
CA_IBRATOR: Envirgnics MM 100 AN 281
Zero Air Cvlinder No: FF2385 Fress (psil: 1100
Span Ges Cylinuar No. 5G9116 FPM: 138 Fress(psi}:
Woltage = cpm/F.5.ppm
Dala Calibration Gas Analyzer Analyzer Analyzer
Foint Congentration Net Response
(ppm) v V) (PPM) (PPM)
0.0000 0.0000 ~0,0004  —0.0001 0.0000
0.0420 0.24E0 0.2300 0,0460 0.0481
01740 Q8700 0.8100 D620 015621
00,3950 1.9850 <9270 0.3854 (0.3855
0.8500 4. 2500 4.,1400 0.8280 08281
1.5080 7.5250 7.2400 1.4480 1.4481
1.8020 a.0100 8.7500 1.7500 1.7501
EPA %
" GRITESIA Diffcrence @ RESULT
Zero (FPM): —0.0001; < 1% F§ —0.004: FPASS
Slope: 0.968384. < 158% —3.06059327 PASS
Intercept: —0.001836; <« 3% FS —0.02181605. PA3S
Corralation : :
Coefficient: 0.99997163) «= 98580 - ————— PAS3
2.00; | i i T
i i I i
1.80; . , =
A
i.B60 i ; T )
| | | =7 :
. 1.40 | ! = ]
= 1.20, 5 | s | e
0 ] s |
= 1.00 : . el A
% - | I e ‘ : :
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Appendix D

Monthly/Quarterly Emission Summary Reports: U.S.
Smelters Within 100 Kilometers of Border
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ASARCO

El Paszo Piant
L. ¥. Casier, Unit Manayer

Febiwuy 06, 1997

3o Dan Pearson, Executive Director

Texas Watural Resources Congervalion Commission
Attn: Ms Teanne Philquist. Manager (MC 169)
Enforcement division, Air Section

Post Office Rox 13087

Austin, Texus 78711-3087

Attention; Compliance Division
Dear Mr. Pearson,
Submitted herewith in complianee with Order No. 70 1701 of the Forty First Judicial

District Court is the monthly report for January 1997 of ambient sulfur dioxide excursions
above established standards:

Standard No. Excursions %Compliance

TNRCC 050 ppmy | -hr gvy 4] o100
EPA 0.50 pprry’ 3-brave. f 100
EPA 0.14 ppr/24-hr.avg. 0 100

Sincereiy,
J.A Baca
Sr. Environmental Engineer
cc: Tile
E.A Groten
J.B. #ichardson

415t Judicial Cournt
Archie Clouse, Texas Natural Resources Conservation Commission
Jesus Revnoso, El Paso City/County Health and Environmental District
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ASARCO

El Paso Plant
L. % Castar, Unlt Manager

January 30, 1297

Mr. Archie Clouse

Manager Axr Program :
Texas Namral Resoorce Conservahion Commission
7300 Viscount, Svite 147

El Paso. Texas 79925

M

RE: Quarterly CEM and COM Reporting for Permit No. 20345
Diear Mr. Clouse:

Attached are the réquired reports for the fourth quarter of 1996 for the continuous
emission monitor (CEM) for suitur dioxade and the two continuous opacity monitors
{COM 's) required by Special Provision No. 23 of Perimt No, 20345

There were 18 periods of excess 503 emissions for 6-hour block averages ag indicated on
the attached, all resulting from acid plant shutdowns and startups that were reported to
your office as required by Rule 101.6 or 101.7. These reports include information
concerming the corrective actions tzken and are incorporated by reference into this report.

Also enclosed is a copy of the quarterly audit and quelity assurance performed on the
CEM and COMs during the week of December 16, 1936,

I certify that the informarion contained in this report 15 true, accurate, and complete.

Sincerely,

,(73.-;&.0-/

Joseph A Baca
Senior Environmental Engineer

ce. EA Groten
File



PRI T LY W aa LIV B T P P A R

ASARCO INCORPORATED
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CEM/COM SUMMARY REPORT

FOURTH QUARTER 1996
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FLUID BED DRYER COM

Polhutunt - Opacity

Reporting period dates' October 01, 1996 - December 31, 1996

Company: ASARCO Tucorporated, El Pasu Piant

Emission Limitation: 10 %

Address: 230t W Paisano, El Paso, Texas 70922

Monitor Manufacturer and Model No.: United Sciences, Inc.Model 500C §/N 03941125
Date of Latest CMS Certification or Audit. December 18, 1996,

Process Limt(s) Deseription: Fluid bed concentrate drver baghouse

Total sonrce operating fime in reporting period: 18240 hours

Instiument Tapg #AITGT8301

A. Emission Data Summary
1. Duration of excess enigsions in reporting period due to:

a. Ntartup/Shutdown: 18 minutes
b. Control equipment problems: 0 minutes
c. Process problems: & minutes
d. Other known causes. ¢ minutes
e. Unimown causes: 0 minutes
2. Total duration of excess ermissions: 24 minutes

1 Toial duration of excess emissions was 0.0 % (<1 %) of total
source operating time, so ne “lang form™ report required. Please rafer to
Secticn D. below for infomaation pertaining to parn 1{c) above.

B. CMS Performance Summary
1. CMS downtime in reporting period due to:

a. Monitor equipment malfunctions:; 0 minutes
h Nan-Monitor equipmert malfuncrions: () manues
¢. Quality assurance calibration: 1 t82 minutes
d. Other inown causes: 222 minutes
¢. Unknown causes: 0 mimutes
2 Total CMS downtime: 1404 mimuates

1. Total CMS downtime was 1.3% (<5 %) of totel source opetaling time,
so no “long form” report is required.
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CONVERTER BUILDING VENTILATION BAGHOUSE COM

Pollutant - Opacity

Reporting period dates: October O1, 1996 - December 31, 1996

Company: ASARCO Incarporated, El Paso Plant

Emission Limitation: §5%

Address. 2301 W, Paisans, B! Paso, Texas 70022

Monitor Manufaciurer and Modal Na.: Urited Seiences, Inc Model 5000 5/N (3941119
Tate of Latest CMS Cenification or Audit- December 17, 1996.

Process Unit(s) Description: Converter Building Ventilation Baghouse

Toral source operating time in reporting period: 2208 hours

Tostrument Tag # ATTO78301 :

A. Ernission Data Summary _
| Duration of excess emissions in reporing penod due to:

a. Startup/Shutdown: 204 minttes
. Coatrol equipment problems: 0 minutes
c. Process problems: 66 minates
d. Other known causes. 0 minutes
¢. Unknown canses: 0 mmutes
4 Total duration of excess emussions: 270 minutes

3. Total duration of excess emissians was 0.2 % (<1 %} of total source
operating time so no “long form™ report required.

B (MS Performance Summary
1. CMS downtime in reporting period due to:

a. Monitar equipment malfunctions: ( minutes
b. Non-Monitor eguipment malfunctions: 0 minutes
¢. Quiality assurance calibration: |8 mimites
d. Other known causss: 0 minutes
¢. Linknown causes; 0 minutes
2. Total CMS downtime. 18 minmuites

3. Total CMS downtime was 0.0% {<§ %) of total source operating time,so
no “long form™ reprot required.



DT-15-87 10:27 T3o15 541 1868 ASARCO EL FAS0O

ACID PLANT STACK 50. CEM

Pollutam SO

Reporling period dates: October 01. 1996 - December 31, 1904
Compeny: ASARCO incorporated, El Paso Plam

Emission Limitation: 500 ppm/ 6 hours

Address 2301 W. Paisano, El Pasc, Texas 79922

Moniter Manutacturer and Model No | AMETEK 400-460 8/ 7692
Date of Latest CMS Certification or Audit: December 16, 1996,
Process Unit(s) Desenprion: Acid plants #1 and #2 Common stuck.
Total source operating time in reporting period: 1435.0 hours
Instrument Tag # AIT078202

A Emission Data Summary
1. Duratiomn of exccas emissions in reporting period due o

a. Startup/Shutdown: L08.0 hours
b. Comtrel equipment problents: 0 hours
¢c. Process problems: 0 hours
d. Other known causes 0 hours
¢, Unknown causes. 0 hours
2. Total duration of excess Emissions; 1OR.0 hours

1 Totml duration of excess emissions was 7.3%5 (1 %) uf total sourge
operating time. Please refer to Section C. and E. below and o previousiy filed
101.6 and L01.7 reports {crocs referenced in attached rable) for information
required by 40 CFR §60.7(¢}

B. CMS Performance Summary
1. CMS downume m reporting peniod due to:

2. Monitor equipmen malfunctions: 0 hours
b. Non-Monitor equipment maifitnctions: 0 hours
¢ Quality assurance calibration: { hours
d. Other known causes: 0 hours
¢. Unknown causes: 0 hours
2. Total CMS downtime: 0 hours

3 Total CMS downtime was 0.0 % (<5%) of total source operating
time, 50 no “long form™ report required.

g on
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5 ToLs 511 1886

ASARCO EL FASG

C. Explanation for a-hour block averages exceeding 300 ppm of 507 are as fallows:

DATE | 6 HR-BLOCK| AVG PPM EXPLANATION MAINT/UPSET KUO.
10/01/96 | 1200-1800 1072 ACID PLANT STARTUP _ M0O/05/1996
10/05/96 | DNDO-GE00 705 ACID PLANT STARTUP  UL0/02/1996
0/05/96 | 0600 1200 | 1055 ACID PLANT STARTUP  U10/02/19%6
(10/05/06 | 1200- 1800 810 ACID PLANT STARTUP _ U0/2/199%
10718/96 | 1800-2400 773 ACID PLANT STARTUP __ MOR/02/1996
10/25/96 | 1200-1800 334 ACID PLANT STARTUP __MI10/D8/1996
11/06/96 | 1200-1800 1204 ACID PLANT STARTUP MO902/18%6
11/06/96 | 1800-2400 508 ACID PLANT STARTUP  MO09/02/1908
11/07/95 | 0O00-0600 524 ACID PLANT STARTUP MQQ/02/199%0 |
11/08/26 | 1800-2400 573 ACID PLANT STARTUP . M08/02/1596
11/09/6 | 000Q-0600 1116 ACID PLANT STARTUP _ MO09/02/1996
11/20/00 | 1800-2400 723 | ACID PLANT STARTUP___ M11/04/1996
11/22/96 | 1890-2400 574 ACID PLAN] STARTUP MOe/02/ 1096
11/23/96 | 0000-0600 1057 ACID PLANT STARIUY  MOS/O2/19%¢
12/05/96 | 1800-2400 716 ACID PLANT STARTUP _ MI2/02/1996
12/15/9G | 1800-2400 569 ACID PLANT STARTUT __ MI12/03/1996
12/27/96 | 1200-1800 583 ACID PLANT STARTUP _ U12/02/1996
12/27/96 | 1800-2400 | 1160 ACID PLANT STARTUP __ U12/02/1996

[gron



'n Lill 2% &n1s 541 1586 ASARCY LL Pasu

D. Fxpianation for Excess Emissions duration of greater than five (5) percent for
the Acid Plant Stack 5O, CEM:

The high pereentage of excess emissions for the 4th quarter of 1996 resulted, in part,

from reduced operating hours due to a prolenged shut-gown for a major rebuild of
Number 2 Acid Plant beginning November 06, 1096, This shutdowr, alone, reduced the
“Total Source Operating Time”, by 784 hours. The result of this shut-down was 10
improve the conversion of sulfur diokide to sulfurdc acid and lower tail gas emissions.
Gartups assocrated with Spray Chamber cleting aunnted for the remender of excect
emissions. All start-ups were preceded by wmitten aotification in accordance with TNRCC
Requirements for Major Upset {101 .6) and Maintenance (101.7).
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Lﬂ

phelps
do. lye
Midalgo B#inc.  +iago Smedte: Playas. hew Mexicc 8003 » '505; 136-2011

July T, 01

LY'Y)
e

¥r. Jimmy HEomero

Tompliance Feciion )

New Mexico Eavirenment Derartment
ir Polluticen Ceontrol bursau

. O. Box ZeilC

Santa Fe, New Mexicc £7302

Re: Transmittal Menthly Sulfur Recovery Reports
2nd Quartar 1997

Jear Mr. Romerc:

Aitached is the sulfur recovery reper:z Zcr the 2" guarter of
1997, as reguired by AQLCR €52, We are ovleasec Lo repeort that
recovery, after exclusien of emissions that were repcoried Lo you
pursuant to Alr Quality Centrel Regulatiscn BC1, was £3.47%,
56,33%, anc %€.35% Zfcr the meontas ¢of April, May, and Jure
raspactively. More importa=tly, we are przud to repoers that
actusl sulfur capture, i.e., captiore of total sclfur inpet o the
urelier without sulfur input and recovery r2lated Lo emissicns
reported under AQTR 80l, was 25.08%, 95.27%, and ¥5.86% fcr toe
menths ¢f April, May, and June respectively,.

Because the smelter carptured cver 30 percent of lts actual
sulfur inrput, the 90 percent cz>ture reguirement contained in AQIR
£52.BE was satisfied withzut regard to emizsions exempted uncer
LOCR 201, The smelter tTherefore hed no excess emissionsz, as =hat
terr is defined in AQCR £31, durinag the months of April, May, and
Juna 18¢7.

If vou hawve any questichs, mnleasse Tontact me or Mr., C. R,
Roose at {505) 43e6-2211.

Sincerely,

i el

A&, G. Rgss
General Manager - Hidalgo

2GR:gr
Arttachment

05 -436-2369 P.O1
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Phelps Dodge Mining Company

505-436- 23264

Hidalgo Smelter
Sulfur Recovery - 2nd Quarter 1997

Sulfur Input (Tons}
Gross Sulfur Input

Less Exempt Under AQCR 801

Net Sulfur Input

Sulfur Recovered (Tons)

Groas Sulfur Recovered
Less Exempt Under AQCR 801

Net Sulfur Recovered

Sulfur Recovary (Percent)

w/o B01 Exemptions

April
21895.80
95.26

21800.54

2081417
0.93

20813.24

95.47%

95.06%

May
15222.10

170.04
15052.06

14501.78
2.11
14499.65

96.33%

95.27%

June 2nd Quarter
24637.67 61755.57
126.92 39222

| 24510.75 61363.35
23617.26 58933.19
1.19 4.23
23616.07 58928.96
96.15% 96.03%
95.86% 95.43%
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Jul-11-97 05:857F Jerry Roose

el
( gmf g

Hidafgagne;. Higalgo Smetter. Playas. hew Mexico 88009 - (5041 4736-22 1

April 7, 1947

Mr. Jimmy Romerc

Onmp’ fance Section

New Mex:inoo Environment Department
Air Pocllution Contrsl Bureal

. Box zZg£11cC

anci Fo, New Mexico E7302

[ By ]

Re: Transmittal Monthly Sulfur Recovery Reports

LBt Quarter 1997

nea~ Mr, Eomerc:

ctacned is the sulfur recovery repert for the lst guarter of
1887, as reguired by AQCR B5Z. We are pleased to report thav
rezcvary, after exclusion of emissions that were reported to You
pursuant tce Alr Quality Control Regulaticn 601, was 52.33%,
92.33%, anc SF.54% fov the months of January. February, and March
respectiveiv, More importantly, we are proud to report thar
actual su’fur caprture, i.e., capture of total sulfur input to the
smelter without sulfur input and recovery related rec emissions
reported undery AQCR 801, was 21.56%, 80.69%, and 85 08% for the
mentns ol January, February, and March respectively.

Beocause the smelter captured over 30 percent of its actual
guitur input, the §0 percent capture reguirement ceontzined in ADTR
632.B was satisfled without regard toc emissions exempted under
AGCR 801, The smelter therefore -nad nu excess emissions, as that
term 1s defined =Zn AQCKE BCl, during the mienths of January,
February, and March 13257,

If you have anv gquestions, please contact me or Mr. G. R.
Focse at (805 43£-2211.

Sincarely,

JXV

A. G, Ross
General Manager - Hidaloc

AGRE: gy

Artachme:nt
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Phelps Dodge Mining Company

BE05-435-2369

Hidalgo Smalter

Sulfur Recovery - 1st Quarter 1997

Suifur Input (Tons)

Grnsé Sulfur Input
lL.ess Exempt Under AQCR 801
Net Sulfur Input

Sulfur Recovered (Tons)

Gross Sulfur Recovered
Less Exempt Under AQCR 801

Net Sulfur Recovered

~ Sulfur Recovery {Percert]

wio 801 Exemptions

January February  March  1st Quarter

24283.36
204.68
24078.68

22233.00

212 .

22230.38

92.33%

91.56%

22095.31
318.06
217717.25

20038.88
- 3.03
20035.85

92.00%

90.69%

27479.22
134.14
2734508

26126.29
1.50

26124.79

85.54%

95.08%

73857.89
656.88
73201.01

6B398.17
6.65

68391.52

93.42%

92.61%

.02



Appendix E

Monthly/Quarterly Emission Summ.ary Reports:
Mexican Smelters Within 100.Kilometers of Border
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Appendix F

Monthly/Quarterly Emission Summary Reports: U.S.
Smelters in Border States Located Greater Than 100
Kilometers from Border
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52 CYPRUS

Cyprug Mlami Mining Corpuration
Post Cffice Box 4444
MiamiMining Claypool, Arizona B5537
July 5, 1998%L

Nancy wrona, Director

Arizona Department of Environmental Quality
Division of Air Quality

3033 N. Central Ave. T-5

Phoenix, Arizona BS5012

Dear Ms. Wrona:

Cyprus’ smelter, acid plant and asscciated eguipment during the
mnoenth of June, 19985,

The following report is submitted to summarize the operation of
Sincerely,

KK lallumd

R. K. Watkins,K Manager
Copper Products Division

QURLLo
<if;i§;§"‘- Uﬁﬂ_-zfﬁiﬁﬁu{

Robert F. Ressler, Manager
Environmental Affairs & Land
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W. Doespken
J. Daniels

R. Ressler
File
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E.

TABLE OF CONTEKTS
MONTHLY EEFPORT

Sulfur Balances
(a) Daily Sulfur Balance
(b} 3-Month Rolling Sulfur Balance

Anbient Air Monitor statistics
{(a) Number of 3-hour and 24-hour excursions
(k] Maximum 3-hour and 24-hour average 302 concentration

Continuous Emissions Monitoring System Report

(a) Daily annual and source averages

{(b) CEM system down periods and recovery calculaticn
(¢) 3-hour cumulative occurrence exceedances

{d) Bypass Reports

{e} Excess opacity Reports

{(f} Excess Emissions Reaports

Levels of Input Materials

{a) 12-month rolling material input levels

(b) 12Z-month rolling trace elenent input levels in
recyclable hazardous wastes

Monthly Stack Testing
{a) Vent Fume stack testing results
(k) Acid Plant tailstack testing results
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Section A

April — June 1895

(b} 3—MONTH SULFUR BALANCE

3-Month
APR MAY JUNE Period
Sulfur in Slag and 503 525 332 1,362
Byproducts {Tons)
Sulfurin 16,865 18,059 14,935 49,859
Acids {Tons)
Sulfur Increase In o 0 o 0
Secondaries (Tons) ' )
 Total Sulfur 17,370 18,584 15,267 | 51,221
Recovered (Tons)
Sulfur in NMEM 16,285 18,178 14,784 49247 -
{Tons)
Sulfur in Decreased 751 63 122 936
Secondaries (Tons)
Sulfur in Non--NMBM 412 581 652 1 645
Matenals {Tons) .
Unaccounted Suffur 2.6 7.7 iR 6.9
{Tons/Day)
iNumber of 30 31 27 8BS

QOperating Days
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Section C

CONTINUOLS EMISSIONS MONITORING REPORT

June, 1985
{b) CEM SYSTEM DOWN PERIODS
DATE TIME DURATION REASON
&/7/05 1100-1200 1 hour 90 irech duct CERA data lost
due to a8 power outage.
Total
Down Tims 1 hour
CEM system data recovery = 100 - 11*100 =089.6
024

ic) 3 HOUR CUMULATIVE OCCURRENCE EXCEEDENCES

During the month of June, 1885, there were no 3 hour &MISsi0n exceedences,

LEVEL NMER LEFT LEVEL NMBR LEFT
3800 o 2240 8700 0 130
4100 0 1510 8250 3] 94
4500 4] 1610 9750 0 a8
4800 1] 1340 10250 0 435
2200 0 1100 10800 0 32
5500 0 £890 11500 0 20
5800 0 710 122350 Q0 12
G300 0 560 13100 J 7
6750 0 435 13500 g 4
7200 0 330 14750 ¢ 2
7600 0 245 15800 0 1
4200 1] 180 165900 0 0




Section C

(d) Bypass Reports

Bypass Mumber 1
Beginning: 1548, §/1/85
Ending: 1608, §/1/95

1. Causes and Corrections:
The Smelier and Acid Plant were shutdown due to the A and B cold gas blowers accidently
kicking out. Once the blowers were reslarled, the Smelter and Acid Plant resumed normal

operalions.

All maintenance and repairs were performed in an expeditious fashion and ail personnei were
utilized where practical, to nsure a timely completion.

All air pullution control equipment, process equipment, and processes are maintained and operated
employing best vperaling practices, 1o the maximum extent practicable, for the minimization
of emissions.

During the period, there were no measured violations of the natianal arnbient air quatity standards.

2. Emissions during the bypass.

Duration Bypass Stack
Daie Period Minutes {lbs 302}
6/1/35 154B- 1808 20 1,704

Total Stack 02 Emissions ((bs 802)

1,704



Section C

(d) Bypass Reports

Bypass Number 2
Beginning: D500, 6/6/95
Ending: 0409, 6/10/88

1. Causes and Corrections:

The Smclter and Acid Plant were shutdown duc to an acid leak in C cooler. Due to extensive acid
' damage, a ionger than anticipated shutdown was required. During the shutdown, new larger
capacity acid coolers were connected to replace the older coolers. An Acid Plant shutdown was
scheduled for approximately 6/14/95 for this conneclion. Once the new coolers were conncctad
and repairs campleied, the Smeher and Acid Plant resumed normal operations.

All maintenance and repairs were performed in an expeditious fashion and all personne! were
wtilized where practical, to insure a timely completion.

All air pollution control equipment, process equipment, and processes are maintained and operated
amploying best operating praclices, to the maximum extent praclicable, for the minimization
of emissions.

During the period, there were no measured violations of the natianai ambient air gualily standards.

2. Emissions during the bypass.

Duration Bypass Slack

Date Period Minutes (Ibs S032)
B/6/95 0500- 5 709 8,508
81095 409

Total Slack SO2 Emissions (|bs S02)

2,808



Section ©

(d) Bypass Reports

Bypass Mumber 3
Beginning: 1255, 6/12/65
Ending: 1411, 6/13/95

1. Causes and Corrections:

The Smelter and Acid Plant were shutdown to repair a gas leak at the outlet of the 202B heat
exchanger. Once repairs were completed, the Smelter and Acid Plani resumed normal operations.

All maintenance and repairs were performed in an expeditious fashion and all personnel were
utilized where practical, to insure a timely compigtion.

All air pollution control equipment, process equipment, and processes are maintained and operated
employing best operating practices, to the maximum extent practicable, for the minimization
of emissions.

During the period, there wore no measured violalions of Lthe national ambient air qualily'.r standards.

2. Emissions during the bypass.

Duration Bypass Slack
Date Period Minutes (Ibs 502}
6/13/95 1258-1411 72 T44

Total Stack 302 Emissicns (Ibs S0Z)

744



section €

(e) EXCESS OPACITY REPORT

During the month of June, 1995, no excess ppacity was obhserved.

on June 17, 1995 at approximately 1315, the concentrate dryer
baghouse caught fire. Black smoke was obscrved at the beginning
of the fire until the dryer was shutdown and isolated.
Intermittent periods of opacity greater than 40% were observed
but a Method 59 reading was not taken.

The baghouse was immediately shutdown and isclated upon discovery
of the fire te minimize opacity > 40%. Repairs were initiated as
soon as possible. The dryer was not operated while the baghouse
was being repaired. Once repairs were completed, the dryer and
baghouse were brought back on=-line. This occurred at

approximately 0430, 6/27/95.



SEection C

(f) EXCEES 50, EMISSIORS REPORT

Report Number: 1

Emission Point: Acid Plant Tailstack
Emission Peried: ' 6=-10-95,0000 = 0600
50, Emission Limits fér this Point: 650 ppm/é hre
Resultant 50, Emissions 705 ppm

Causes and Corrections:

The Acid Plant was in a start-up mode after being shutdown for
approximately 4 days. Due to conler than normal coperating
temperatures in the converter heds at the Acid Plant, the
tailstack 3502 concentration exceeded the €50 ppm/éhr limit.

While on start-up, the one converter that was operating was
rolled in and out to try to control the tailstack So02
concentration. Also, furnace feed was turned on and off to help
control the SC2 concentration. Once normal operating temperatures
were achieved at the converter beds at the Acid Plant, the
Smelter and Acid Plant resumed normal operations.
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May 13, 1954

Arizona Depsrtment of Environmental Quality
Air Quality Division

A033 North Central Avenue, 12T

Phoenix, AZ 85012

Attn- Director, Air Quality Division

VIA: Certified Mail

RE: Magma Copper Company Operating Permit No. 0355-88

Pear Ms. Wrana:

Enclosed is Magma Copper Company‘s monthly compliance report for Aprii, 19894,
Magma was in comptiance with the terms and conditians contained in its smelter operating
permit during the month of April.

Ambient and Emission Monitgring

There were no exceedances of any applicable sulfur dioxide emission limits ar Mational .
Ambient Air Quality Standards during April. Ambient and emissions menitoring produced
excellent data during the month. Pursuant to the Aprii 20, 1994 correspondence fram Mr.
Gary Meuroth of your staff, Magma has permanently discontinued the operation of the dorm,
mine 3-C and Oracle air monitor stations. Subsaquent monthly reports will contain data from
the remaining hospital, slks, golf course, and townsite monitors.

Sulfur Removal Equipment
Plantwide sulfur recovery was 88.95 percent for the month of April.

Sincerely,

‘,,:ferry . May
" Division Manager of
Enviranmental Control
JCM:pg

cC: Mr. David Howekamp, EPA Region IX

" PO, Box M & San Manusl, Arzona B5631 m (602)385-3100



Month April 1994

MAGMA COPPER COMPANY

HNeaw: 104,435 * 32.76

Recycled: 5,674 * 15.78

{Smelted Conc.}) (Avg. % 5)

21.335 ¥ __0.00

{converter Flux) {(Avg. % 5)

12.79¢ *_ 10.89

[ Tone ) {Avg. % 8}

70,337 ___ % 4,06

(Slag) (Avg. % $)

1,444 w

(A 100% Acid Produced) (32.69% S)

95,982 *

{100% Acid Produced) (32.869% 5)

29,907 * 0.004

(New CU) {Avg. ¥ &)

13,112 * 10,93

{Tone} {(Avg. % &)

CE
INPUT
. Tons Sulfur (Conc.) 34,232.5
Tons Sulfur (Conc.) BS5.3
Tons Sulfur {Conv. Flux) 0.0

Tons Sulfur Secondaries 1,393.2

Total ' 36,521. 11
CUTPUT

Tons Sulfur Slag : 2.853.8

Tons Sulfur Weak Acid 472.11

Tons Sulfur Strong Acid 31,376.6!

Tens Sulfur New Cu 1.21

Tons Sulfur Secondaries 1,433.0!

Total 36,136.8:
Monthly % Bulfur Recoverys 9B.95!

*Total output divided by total input



MAGMA DAILY EMISSION RATES
TONS OF SO2 PER DAY

APRIL 1994

ACID | ’i FLASH | |

PLANT | FLASH [CONVERTER EMERG. -

TALL | FUGITIVE SECONDARY VENT ROOF \

DATE | STACK | STACK | STACK . STACK EMISSION! TOTAL
! - ] '
i 11.87 4 45 8.91 17.87 4310 ‘
2 12.83 4.77 10.20 10.27 38.07
3 12.47 4.76 9.07 17.05 43.35
4 9.80 2.45 6.90 5.72 9.80) 34.67
5 11.63 3.81 8.15 0.76 5.47 | 29,82
6 9.07 3.20 6.67 2.92 8.07 o9 93
7 8.52 3.68 5.79 1.24 3.04 202 57
8 6.26 4.20 5.47 3.89 19.82
9 10.50 4.03 5.85 9.08 31.36
10 5.56 4.14 7.87 3.36 2093
11 7.42 4.09 6.23 5.63 23.37
.12 4.90 4.20 6.15 ‘ 287 18.12
13 5,49 4.50 6.10 2.38 18.47
14 6.07 4.83 7.48 3.28 21.76
15 8.69 4.98 6.88 4.28 24 83
18 7.48 4.35 5.20 3.63 21 66
17 7.63 4.53 8.53 3.16 23.85
18 6.05 4.07 7.15 2.85 | 21 12
19 6.39 4.07 6.80 3.27 20.53
20 6.92 457 5.89 3.65 21 03
21 . 714 3.80 5.64 4.69 9129
22 7.01 2.17 4.61 2.39 5.96 23.14
23 5.56 3.70 5.21 8.72 23.19
24 6.29 3,73 10.40 5.65 26.07
o5 4 47 3.19 5.52 3.54 16.72
26 5.72 3.81 6.13 6.15 ! 21 81
27 6.43 3.49 4.47 5.64 20.03 .
28 9.71 3.28 7.61 12.35 3285
29 8.75 410 8.26 5.38 26.49
30 5.52 3.66 8.43 3.08 20.70
242165 11873  208.57 | 13.03] 18697 760.45 |

One hour caiculated on Acid Plant, Train 2, April 01



MAGMA COPPER COMPANY

Sultur Dioxide ($02) Compliance Information
APRIL 1994

=3
&

Cumulative Average

~ Maximum Tthree—Hour

Emission Rate |Average Emission Rate
1 2229 54933
2 2230 4143
3 2231 4791
4 2230 4610
) 2229 3413
6 2227 3786
7 2223 2384
8 2215 1916
9 2219 4471
10 2217 2339
11 2215 2628
12 2210 2405
13 2206 2047
14 2203 2238
15 2200 2708
16 2195 2512
17 2183 2845
18 2190 2118
19 2186 2354
20 2184 2503
21 2185 2901
22 2188 3847
23 2185 2948
24 2186 3629
25 2184 2178
26 2184 2412
27 2183 2480
28 2185 4989
29 2186 4037
30 2184 2496




MAGMA COPPER COMPANY

Sulfur Dioxide (S02) Compliance information

April 1994 30 OperatingDays
E Max = 18275 Ibfhr

*Pounds of SO2 per hour

502 Emissio Cumulative Occurrence Number of Three Hour |
' Limits {E}*ni LIMIT (N} Averages in Excess of E |
72,000 0 0
68,000 1 0
64,000 2 0
61,000 4 0
57,800 7 Q
54,800 12 0
52,600 20 0
49,500 32 Q
47,500 48 g
45,500 68 0
43,500 94 0
41,200 130 0
39,200 180 0
37,200 245 0
L 35,200 330 0
. 33,770 435 Q
32,000 560 a
30,200 710 0
28,700 890 0
27.200 1,100 0
25,700 1,340 0
24,500 1.610 0
23,000 1,910 0
21,700 2,240 0




MAGHMA QOPPER COMPANY
CEM SYSTEM AVAILABILITY

April 19¢4
Humber
of Hrs CEM Parameter
Date Time _LostT Affected {80z or Flow)  Reason
01 GO00-07O0A 7 Train 2 Flow Lost flow
signal '
28 1300-1600A 3 Flash S0z Auto zero
Fugitives actuator bad
%¥Data Recovery (Roof) = 100 * [720-0) = 100%
720
%¥Data Recovery (Converter Secondary) = 100 * [720-0) = 100%
720
%Data Recovery (Flash Fugitives) = 100 * (720-3) = 99.6%
720
tData Recovery (Flash Emergency) = 100 * (24=0) = 100%
24
¥Data Recovery (Tail 1) = 100 * (720-0) = 100%
720
%¥Data Recovery (Tail 2} = 100 * (720-7) = 99.0%
720
%Data Recovery (Tail 3) = 100 * {612=-0} = 100%
612
%Data Recovery (System) = 100 * (720-10) = 98.6%

720



MAGMA COPPER COMPANY
AMBIENT SO2 CONCENTRATIONS

APRIL 1994
~CUM. ! j " [MAX3-HR'NO. 3—-HR| MAX NO. Z4—HR

| 802 AV@ .| IMO. DATA | AVG AVGS |24—HR AVG| AVGS

i UAN 01,94 | MONTH RECQVERY|DATE- >1300 |DATE- | »365

STATION APR 30,94 | AVG % _ TIME ug/m | TIME | ugim

TOWNSITE 20 8 99.0% 225 0 38 0
13/1300A 15/2400A

GOLF 15 16 100.0% 275 0 55 0

COURSE 15/1000A 16/2400A

ELKS 23 14 100.0% 262 0 70 0
21/2000A 20/2400A

DORM 22 15 100.0% 201 0 47 0

- 21/2100A 19/0500A

| MinE 13 6  997% 191 0 42 0

; 03/0600A . 03/1000A

'ORACLE 5 3 99.9% 12 0 7 0
25/0800A “ 12/2400A

HOSPITAL 27 22 99.7% 394 0 79 0
09/0700A 20/2400A

13C'S 4 5 1000% 80 0 16 0
09/0700A (09/2400A

TOWNSITE

' GOLF COURSE:

ELKS:
DORM:
MINE:
ORACLE:
HOSPITAL:
3C'S:

NONE
NONE
26/1000—1200A (STATE AUDIT)
26/1100—-1200A (CALUBRATION)
26/0800— 1000A (STATE AUDIT)
NONE

| TIME PERIODS WHEN VALID DATA IS UNAVAILABLE (INCLUDING CALIBRATION)
28/1100—1500A (AUDIT OF METEOROLOGICAL EQUIPMENT}

30/0500—0600A (ANALYZER DOWN)
NONE
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Appendix G

July 1995 EPA Report on Copper Smelter HAP
Emission Estimates
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1. EXECUTIVE SUMMARY

There are presently eight primary copper smelters operating
in the United States: three in Arizona, twoe in New Mexico, and
one each in Utah, Texas, and Michigan.

Several of the smeltsrs have undergone changes that have
sigrificantly lowered hazardous air pollutant (HAP) emissians
since passage of the 15%0 Clearn Air Act Amendments. In
particular, the ASARCO-E]l Paso, Texas smelter has iunstalled a
fluidized bed concertrate dryer and CONTOP cyclone reactors in
place of roasters and a reverkeratcry furnace. Additionally,
modifications in 1993 and 1994 at the ASARCO-Hayden and Magma
Copper Company smalters in Arizona probably resulted in decreases
in HAP emissicna. Further changes are planned at cthsr smelters,
which will result in significant reductions of HAP heavy metal
emissicons. These changes include the construction of a
modernized smelter hy Kennecott in Utak, which will eliminate
iadle transfers of molten metal. The Copper Range Company
smelzer in White Pine, Michigan, is planning installation of acid
plants and extensive particulate controls as part of a consent
agreement with the State of Michigan and EPA Region 5. In 1594,
the Phelps Deodge-Hidalgo smelter installed telescoping converter
secondary collection hoods, and baghouses on captured fugitive
gas streams. Baghouse utilization has resulted in a 950% reducticn
in HAP emissions from the main srack, and secondary comnverter
hoods are currently aoperating bhetween 60-65% efficient. These
results are based on EPA draft method 29 for neavy metals testing

and EPA methods 5 and B which was ccnducted or ail stacks,



converter primary offgas, and converter sscondary cffgas. An
axtensive HAP material balance arcund converter cperations was
utilized to indicate hood efficiencies.

A wide variety of smelting processes are utilized at the
geven operating primary copper smelters. These smelting
procesases are centered arocund several furnace/reactdr Types,
including Outokumpu flash furnaces {two plantsg), Inco flash
Furnaces (two plants), CONTOP reactors {one plant), Noranda
reactors (one plant), and an 1sa vessel (cne plant}. Bix of the
seven operating smelters have pierce-Smith comverters (the Cyprus
‘Miami smelter in Arizona hasg Hoboken converters) . The modernized
smelter at Kennecobt will use flash converters and eliminate hot
matte metal transfers by granulaticn ©f the matte.

anode copper production at the plants in 1992 ranged from
270,913 tons to 81,361 tons, = ratio of 4.5 to cne. The total
1992 anode copper production for the eight plants was 1,360,000
tons.

Uazardous air pollutants emissicns from TiMAry Coppsr
smel;ers consist primarily of compounds of lead and arsenic. In
fact, lead and arsenic represent approximately 80 percent, DYy
mass, cof the total heavy metal HAP emissions from primary COpper
cmelters. Other metallic HAP emissions include compounds oFf
antimony, beryllium, cadmium, chromium, ccbhalt, manganese,
mercury, nickel, and selenium.

At present [(December 14933, the Copper Range Company smelter

and the Kennecort Utah Copper smelter have the highest IAP



émissions in the primary copper smelting industry. Both smelters
have emisgicns grsarer than 10 tons per year of any one HAP, and
25 tons per year of all HAPs combined, definitely identifying
them as a "major" source of hazardeus air pollutants. However,
Ry July 1995 (when the RKennecott Utah modernized copper smelter
and other plant meodificaticns at other smelters are projected to
be ccmplered) it appears that poasibly there may not be any
primary copper smelters with actual emisaions greater than

1C tons per year of any one HAP, or 25 tons per year of all HAPs
combined.

Due to possible changes in input impurity levels at each of
the amelters, several of the smelters may have the "poteatial to
emit" greater than 10 tons per year of lead compounds, or 25 tons
per year of all HAPS combined. Additionally, it is known that at
least two smelters currencly have permits that allow for HAD
emissicns greater than 10 tons per year of any one HAP, and
25 tons per year of combined HAPs, indicating the "votentrial to
emit" greater than 10 tons per year of any one HAP, and 25 tons
per year of combined HAP'a.

A1l of the smelters except the Copper Range smelter in
Michigan hawve acid plants to convert sulfur dioxide into sulfuric
acid. The particulate controls uged to protect the catalyst beds
in acid plants are extremely effective in removing heavy metals
HAPs. (Note: Copper Range is planning to install, in 1995, an
acid plant, an Isasmelt reactor, and particulate contreols on all

fugitive collection systems.}? The particulate/heavy metals



controls at the inlets to acid plants are =20 affective that
virtually all the heavy me=tal HAP amissions from primary copper
cmelters are Erom non-process gas Streams (gqas streams that are
-nnt treated in rhe acid plant), and uncaptured fugitive emissions
{primarily from convertex buildings). :Controls £OT NON-Process
gas streamd {(such as ga=es capturgd by converter secondary hoods,
and furpace macte tapping and slag tapping hoods) include
baghouses, electrostatic precipitators, and (sulfur dioxide)
scrubbers.  Some plants deo not have controls for non-process gas
streams.

There is a wide variation in amcunts (concearraticns] aof
input impurities (EAP- forming metals, such as lead, arsenic,
antimony, etc.) in the concentrates and other materials charged
to primary copper smelters. 1In 1332, the highest input impurity
levels were found at the two ASARCO smelters, and the lowest
input impurity levels were found at the twe Phelpa Dodge
smelters, and Copﬁer Range-White Pine. At the two ASARCO
smeltera, certain input materials contributed gignificantly to
che input impurity load, but not to the total plant mass input.

Based on the data submitted by the smelters (December 1993),
the ASARCO-El Paso, Phelps Dodge-Chino Mines and Phalps-Dodge
Hildago plants have HAP emissions that are among the lowest in
the primary copper smelting industry. The low HAP emissions are
achieved in distinctly different ways. ASARCO-E1l Paso, despitce
having the highest input impurity percentages in the industry (in

1992), achieves low HAP emissions by virtual elimination of



converter bullding fugitive emissions (with a totally encldsed
building, ventilared tc a baghouse), and by baghcuse coutrol of
converter gecondary hood ard furnace matte and glag tapping hood
gases. Phelps Dodge-Chino Mines, despite having approximately
average converter building fugitive particulate emissicna {as
indicated by sulfur dioxide emissions data), and no control of
secondary hood or matte and slag tapping gases, achieves low HAD
emissiong through ude of low-input-impurity fseds (1992 impurity
data) . The Phelps Dodge-Hildago smelter alsc has very low levelg

of HAPs in ore concentrate feeda {1992 impurity data).

Ln



2. THE CQOPPER SMELTER INDUSTRY
2.1 Locaticn
There are eight primary copper smelters 1s the United
gtateg. The amelter names and leocations are given in Table 1.
There are three smelters in Arizona, two in New Mesxdco, and one
each in Texas, Utah, and Michigan.

ASARCO-E1l Paso: The plant is located within the city of
£l Paso, Texas. 0Of the eight primary copper asmelters, ASARCO-
Bl Paso is located closest to a major pepulation center. The
ather seven smelters ares locatsd in much meore remcte locations.

ASARCG-Hayden: The ASARCU-Hayden smelter is located near
the town of Hayden, Arizona. The smelter is co-lorated with a
copper mine, and the combined facilicy is known as the ASARCO Ray
Complax.

Copper Range-White Pine: The Copper Range smelter is
located in Ontonagon County, on the Upper Peninsula of Michigan,
approximately one half mile north of the town of White Pine, and
aporoximately five miles from the shore of Lake Superior.

Cyprus-Miami: The Cyprus-Miam} sﬁelter ia located in
Claypool, Arizona, approximately.gg miles east of Pheoenix,
Arizona. Wearby towns include the towna of Miami and Globe,
Arizona.

Kennecott-Utah: The Kennecott Utah Copper smelter is
located approximately 15 miles west of Salt Lake City, Utah, and

five miles west of Magna, Utah. Cther Kennecott facilities in



1

Table 1. Primary Coppar Smalters in the United States

" Owner/Operator Locatian n

ASARCO, |ncorporated

El Paso, Texaé

ASARCO, Incorporated

Hayden, Arizona

Copper Range Company {1}

White Fine, Michigan

Cyprus Miami Mining Corporatien

Kennecott Utah Copper Corporation

Magna, Utah

Magma Copper Company

San Mamuel, Arizona

Phelps Dodge-
Chinoc Mines Company

Hurley, New Mexico

|
ﬂ
|
Claypoél. Anzona H
|
ﬂ

Fheips Dodge Mining Company

Playas, New Meaxico
{Hidaige County) {2}

{1} Copper Range has shut down its existing shelter.in early 1995,

[2) Although the mailing address of the Phelps Dodne-Hidalge smelter is Playas,
MNew Mexico, the smelter is actually located in Hidaigo County, Naw Mexice, 15
miles socuth of New Mexico Highway 9, at the Playas turn-off.



the general area with the smelter include the Bingham Canycn
Copper Mine, a COnCentralor near Copperton, Utah, a concentrator
and a power plant near Magna, Utah, and a copper refinery two
miles east of the smelter.

Magma-San Manuel: The Macma Copper Company smelter 1s
located in San Manuel, Arizona, approximately 25 miles northeast
of Tucson, Arizona.

_Dhelps Dodge-Chinc Mines: The Phelps Dodge-Chino Mines
smelter iz operated by Chino Mines Company, which is a subsidiary
of Phelps Dodge Corporation and Heisei Minerals Corporation. The
copper smelter is located in the town of Hurley, New Mexico.
Other nearby towns ilnclude Bayard, Tyrone, and Silver City,
¥New Mexiceo.

FPhelps Dodge-Hidalgo: The Phelps Dodge-Hidalgo smelter is
lacated in Hidalgo County, New Mexico, approximately 30 miles
from Arizeona, and 25 miles from Lae border to Mexico. The
nearest town to the smelter iu Lhe company-built tewn of Playas,
New Mexico.

2.2 (Cur-ent S5tcatus

ceveral of the eight smelters have recently undergone,
or will soon underge, modificaticms that will significantly
reduce hazardous air pollutant (HAP) emigsicons. A brief
discussion'of fhe March 1995 status of each of the smelters is

given LDelow:



ASARCC-E1 Paso: -Replaced roasters and a reverberatory
furnace with a fluidized bed dryer and CONTOF cyclone reactars.
Equipment installation was completed in March of 1993. This
modification resulted in significant reducticens in plant BAP
emissions. For example, ASARCO-El Paso reported emissioms for
arsanic and lead in 1892 were 27.8 tons and 20.1 tcns,
regpectively. Emissions testing cbmpleted in December 1943 found
the pest-CONTCE lead and arsenic emissicns to be 8.8 tons per
year and 2.4 tons per year, respectively.

ASARCO-Hayden: In several steps, cover a period of several
months, ASARCD has rebuilt the Ventilation Gas Cottrell
(electrostatic precipitateor). These modificaticons reduced
particulats emissions from the Ventilation Gas Cottrell, as
measured by a continucus particulate monitoring system located at
ke outlet of the Ventilation Gas Cottrell.

Copper Range White Pine: Under a Consent Agreement with the
State of Michigan and TPA Region 5, Copper Range-White Pine shut
down in early 1995 to install ma’or rencvations at thelr smelter.
An acid plant(s) wlll be built to contrcl high cocncerntration SO,
gases from the new flash furnace and Lhe converters. Additional
contrcls will be installed to coatrocl and capturs poth 80; and
parcicuiate ‘n low concentration 3C. gas streams.

Cyprus-Miami: Installed the Isasmelt® system in 19%2. The
system included installation cof an Isa vessel and several

pollution control devices. The modificaticons were permitted



under a no-net-increase clause for sulfur dioxide and lead

. emissions. Berause the area is still a non-attainment area, tie
no net increase rule was applied ro S0, emigsions. The area is
an attainpment area for lead $o no increase in excess of
significant levels was allowed.

Kenoecott Urah Copper: Constructicn and scartup of a
modernized smelter, which will include both flash smelting and
recently developed flash converting, 1s scheduled for ccmplétion
in July 1595. Both the flash smelting furnace and che flash
converter will operate contimuocusly (mot in batches) and will
produce a steady, high-strength coffgas, whiﬁh will enable the new
double-contact acid plant to achisve very high sulfur capture
efficiency. The flash converter will eliminate ladle transfers
cf molcen metais, because ics feed is cooled, granulated matte.
Both the flash furnace and flash converter will be connected
directly to the gas handling system, preventing most fugitive
emissions and elimirnating the need for separate primary hoods.
Potential secondary emission scurces (for example, launders,
matte and slag taphole, slag pot stations) will be hooded and
ventilated to further minimize fugitive emissions. Gases
captured by these hoods will be treared by a baghouse and a wet
scrubber.

‘Magma-San Manuel: :In 1954, Magma increased the smelter.
capaéity by adding a third acid plant crain and replacing a 13' x
35t Pierce-Smith converter with a 15' x 35' unit. BAs a condition

of State acceptance of these modificaticns, the permitted plant-

10



wide sulfur dicxide emissions were reduced to 4,010 pounds per
hour, annual average, in May of 1994. The average plant-wide
sulfur dicxide emission rate during 1992 was 5,800 pounds per
nour. Magms is alsco required to perform stack testing for tetal
particulate and metals.

Phelps Dodge-Chino Mines: Phelps Dodge-Chino Mines
installed particulate controls for gases captured by the flash
furnace matte and slag tapping hcods, and converisr secondary
hoeds. Emissiocns from the converter secondary hoods and furnace
slag- and matte-tappinog hcods are currently directed,
uncentrolled, outr the main stack. Chino Mines 1s preparing to
install particulate contrels.

Phelps Dodge-Hidalgo: In 1894, Phelps Dodge-Hidalgo
installed improved converter secondary heoding, improved furnace
slag- and matte-tapping hoods, and baghouses to coilect the
material captured by the improved hooding. (Emissicns from the
converter secondary hoods and turnace slag- and matte-tapping
hoods were previously directed, uncontrolled, tc the main stack.)
To ccnfilrm the reduction in HAY emissicns, Phelps Dodge Hidalgo
conductsd EZA methods 5, 8, and 2% samcling on the main stack

and the acid piant stacks.
2.3 stcack List

Table 2 1s a complete ligt of all known stacks at each

emalter.

11



Table 3 lists only those stacks that contribute‘lo percent
or more of the plant stack HAP emissions. Table 2 alsn includes

the processes and controls which feed these stacks.

2.4 Belids Flow Diagrams
Al eight of the primary copper Smeliers currently
praduce anode copper from sulfur-bearing cres with the same basic
pfocesses: 1} matte smelting, 2) converting, and 3) refining in
an ancde furnace.

Copper "concentrates" are received by the smelter. These
concentrates typically contain 24-30 percent copper, 20 percent
sulfur, 25 percent irom, and 10- 20 percent exldec of gilicon,
calcium, aluminumq magnesium, and zinc. {CoppeY-bearing ores
typically contain 0.5 to 1 percent copper by mass. A
froth- flotation process is ubilized to produce the m"concentrate’.
This froth-flotation process may OF MY not he performed at the
smelter s-te.) Concentrates also contain input impurities, such
as lead} arsenic, antimony, cadmium, chromium, cobalt, mMEnganese,
mercury, nickesl, and seleniam. These input impurities are
tvpically found in combined concentrations of less than one
percent. The smelter may alsc receive copper scrap (for direct
input into the converters), or may receive other non-concentrate
inputs, éuch as precipitates, or COpper "speiss".

Incoming concentrates are typically dried before input into

a smelrting furnace Or reactor. Several types of smelting

12
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Tahle 2. {Continued)

—— —— — — — e —
__ Plant Stack Dasignation “

Kennecott Utah Copper Main Stack

Dryer Slack

Vent Stacks (2) ™"

Feed Hopper Vent
Transter Tower #3
Transles Tower #4

#7 Acid Plant Freheaier
#8 Acid Plant Prehealer
8, Powerhouse Baijlers (2)
10. Powerhouse Superheaters
11. Shop Dusl Collector
12. Lab Baghouse

. Acld Plant Slack |

Acid Plant Slack Il

Converter Secondary Hoods Stack
Flash Furnace Fugitives Skack
Diyer Slack

Emergency Vent Stack *
Acid Plant Stack il|

Main Stack

Dryer Stack #1

Dryer Stack #2

Flash Furhace Vent Stack

Main Stack

Lurgl Acid Plant Stack #1

Chiemico Acid Plant Stack #2

Electric Slag Cleaning Fuinace Slack

o~ D h B

Magma-San Manuel

I R L

Phelps Dodge-Chino
Mines

PLN =

Phelp=s Dodge-Hidalgo

-

1
2.
3.
4
5.

Indicates thai stack is nolinciuded In information Requaest response Tabie 1,
Discontinued 1/15/93. Emissions now go fo the main stack.
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furnaces/reactors are currently utilized ir the United States,
including two plants with futokumpu flash furnaces. Ttwo plants
with Inco flash furnaces, cone with CONTOP reactors, OLE with
Noranda reactors and one with an TsaSmelt reactor. The smelting
furnace/reactor produces molten copper matte, typically
containing £5-75 percent copper, which is tapped from the
furnace, and transferred by ladles to converters. The smelting
fﬁrnacefreac:or also produrces slad, containing relatively low
amounts of copper (typically less than two percent). Thisz slag
may be discarded Girecrly, if less than I percent coDper. or mMay
be transferred to an electric slag cleaning vessel (for turther
copper removal), OY may ne cocled and reconceﬁfrated {again, in
an attempt for further copper removall} .

Molten copper matte is transferred by ladles from the
furnace/reactor, and poured intc the converters. In the
converters, further sulfur ig removed from the matte, and in
addition, iron is oxidized and separated by skimming. The output
from the converters is "blister" copber, genérally containing
greater than 28 percent CORPer.

Molten blister copper is poured from the converter, and
transferred by ladles to anode furnares, where further refining
by removal Gt oxygen and other impurities takes place. The
resulting "anode" COppRer is generally gresater than 98.5 percent
pure. It is cast into ancdes for use in the final gelectrolytic

refining step.
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Further refining of "anode" copper into "cathode™ copper
(greater than 99.% percent purity) is performed by electrolytic
means in a "tank house." Production of cathode copper may oY may
not take place at the smelter site.

Soiias flow diagrams for each of the eight gsmelters arc
gshown in Figures . through 8. In the Section 114 Information
Requests sent tc the plants in Ju'y 1882, the plants were
reﬁuested tc supply data or the mass flow (ip tens per hour), and
the percentacges of primary constituents (copper, sulfur, and
iron'! and trace conscituents {(arsenic, lead, arntimcny, etc.! at
each of the points, corresponding to cperation at the maximum
pilant production rate. A brisf description of the processes
invelved at cack plant is given below.

ASAROO-B]1 Pasc (Figure 1): The ASARCO-El Pasoc smelter
utilizes CONTOP (Continucus Top-ized Oxygen Process) reactors for
smelting.

Incoming concentrates are stored in a bedding building pricr
to being dried in a fluidized bed dryer. The dried concentrates,
in the form of small particles, are captured in a dryer cyclone
and baghouse., The dried concentrates from the cyclone and
baghouse are injecred into the top of the CONTOD cyveoclone
reactnrs. The resulting matte, slag and gases, are discharged
into an oxy/fuel-fired holding furnace. Slag from the CONTOPR

holding turnace is dumped at an on-site slag dump to solidify.
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The solid slag is then removed and crushed for use as a railroad
ballast, sandblasting agent, and aggregate for asphalt.

Matte tapped from the CONTOP holding furnace is transferred
ty ladle to Pierce-Smith ccnverters. There ars three converters
at the ASARCO-El Paso plant. The design copper ¢ontent for the
copper marte is 58.5 percent copper. Based cn this copper
contant, 5ne—converter cperaticon is expected to be pracrticed
during normal CONTCP operation. In addition to matte being
charged to the converters, COpper s¢rap, representing less than
15 percent of the total converter input, is alsc directly charged
to the converters.

Blister copper from converTter operation 1s transierred by
ladle for refining in one of twe anodec furnaces. Converter slag
is transierred back to the CONTOF holding furnace.

Acid plant gas cleaning solids, consisting of spray chamber
sclids and water treatment sludge are both sent to the bedding
building, for recycle ipteo the smelting process. <Lonverter
building bagnouse and CONTOP Cottrell (ESP) sclids are conveyed
directiy back to the fluidized bed dryer feed system, for input
back inteo the smelting process.

ASARCO-Hayden (Figure Z): The ASARUO-Hayden complex
utilizes an Inco flash furnace.

Incoming materials are dried in a fluidized bed dryer. The
dried concentrates, in the form of small particles, are captured
in a dryer baghcouse. The dried concentrates from the cvolone and

baghouse are injected into the Tneo flash furrace. In addition
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to concentrates, ir 15%2, Lhe ASARCCO-Hayden plant recelved other
input materials, including iead speiss from the ASARCO-East
Helena lead smelter.

Molten matte !containing approximately 58 percent copper) is
transferred by ladles te the Eisrce-Smith converters. Malten
glag from the Inco furnace is transferred by laurnder Lo an
Electric Slag Cleaning Vessel (2SCV). The function of the ESCV
is ro recover additicnal copper. which would otherwise be lost in
the slag. Matte from the ESCV is transferrcd by lacle tc the
converters. Molten slag from the ESCV is transferred by Kress
slag hauters to & slag cump.

There are five converters at RASARCO-Hayden. Three are
typically operating {(with one blowing, one skimming, and one
charging!, one is on (hot) standby, and one down (cold) for
maintenancs.

Blister copper from converter operation is transferred by
ladle to anofe furnaccs. Molten converter slag is transferred by
lzdle back to tne Inco furnace.

Acid plant gas cleaning solids are seat to Mixes/Urnloading
for recycle into the smelting process. Flue dust from the
Ventilatinon Gas Cottrell (ESP) is alsg sent to Mixes/Unloading
for recycle into the smelting process.

Ccpper Rance (Figure 3): Prior to shut down for
modifications, the Copper Range-White Pine smelter utilized a

raverberatory furnace for smelting.
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Inlet concentrate was dried in a rotary kiln dryer hefore
entering the reverheratory furnace. Matte from the reverberatory
furnace contained approximately 62 percent copper, and was
transferred by ladle to & converter. ESlag from Che reverberatory
furnace went to an on-3ite slag dump.

There were two convarters at Copper Range-White Fine, but
only one converter was ever blowing at cone time. Blister copper
from the cconverters was tracsferred by ladle to réverberatory-
type ancde furnaces.

Flue dust from the reverberatory furnace ESP was f&cycied
back to the reverberatory furnace. The plant went down in early
1995 and will come back on stream cnly after major modifications
required in the Consent Decres.

Cyprus Miami (Figure 4): The Cyprus Miami plant added an
Isa smelting vessel to itg existing electric furnace smelting
system in 1932. The plﬁnt can therefcre be run in two disrtrinct
modes., In the firsr and primary mode, concentrares are added
directly te the Isa vessel (no concentrate dryer is utilized;.
Molten material from the Isa wvessel is launder-transferred to the
elaectric furnace for matte and slag separation. The electric
furnace thus serves as a settling vessel for molten material from
the Isa vessel. In the second mode of operaticon, the electric
furnace serves as the smelting vessel. In this mode of
opefation, inlet concentrate ig run through a rotary kiln dryer,

prior to smelting.
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Copper matte is tapped from the electric furnace, and
trarnsferred by ladles Lo converters. The Cyprus Miami smelter
utilizes four Hoboken (syphon) converters, rather than the
Piarce-8mith converters utilized at other smelters. (The Cyprus
" Miami smelter also has one Inspiraticn ceonverter, but this
converter is used infrequently.! Normally, three of the Hoboken
converters are kept hot, with one converter down for repairs.

Oﬁt of rhe three '"hot" converters, two are usually blowing, wiaile
one is on turnaround.

Kennecott-Utah (Figure 5): The current Kennecctt Utan
Copper smelter utilizes Noranda reactors for gmelting.

Keunecott.copper facilities in Utah include the smelter, the
Bingham Canyon Mine, the Copperton Concentrator, the Magna
Concentrator, a refinery, and & power plant. In 1992, all of the
concentrates processed ir the Kennecott Ucah Copper smelter were
produced from ore that came from the Bingham Canyon mine.

Incoming concentrates either pase through a rotary kiln
dryer, or enter the Noranda reactors directly, dependinc on
inirial moisture content. Normally one reacter (and one
converter) is operating. The Nofanda reactor produces a Very
high-copper content matte, approximately 76 percent copper. This
matte is transferred by ladle to the converters. Molten slag
from the Noranda reactor is transferred cutside the smeltexr
building by Kress slag haulers, then water-quenched while still

in slag pots. The solidified slag is then crushed and processed
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in a special on-site slag concentrator (a froth-flotation cell
designed to process slag). Outpurs from the slag ccncentrator
include slag conceatrate, which is recycled back te the Noranda
reactor, anc slag tailings, which are sent o the tailings
impoundment .

Molten matte (conctaining approximately 76 percent copger) is
transferred by ladles to the Pierce-Smith converters. Thers are
toﬁr copverters at the Kennecott Utah Copper smelter. During
normal operation, one converter is éperating fin ﬁopper blow or
slag blow) . I neither of the Noranda reactors 1€ cperating, at

rimes two converters may be blowing simultanecusly. One cf the

four converters is nermally down for maintenance. One converter
is operating {(on ccpper or slag blow). One converter is on

standby {or down for preventative maintenance ani matte storage, .
One converter iz receiving matre, in preparation to Operating
(preparing for copper blow}.

Blister copper from coaverter cperaticn is transfeorred by
ladle to anode furnaces. Mclten ceonverter slag is transferred by
ladle ourside the converter building, then water gquenched. The
splifified converter slag is then crushed. Copper "buttonsT
{pieces of metallic copper! are sent back to the converters, and
the rest of the crushed slag is scnt to the Noranda reactor.

Flue dusts collected in the Joy plate/wire ESPs upstream of
the acid plant {i.e., flue dusts from the Noranda reactor and
convercer primary hood) are sent to a RCER (Resource Congervation

anéd Recovery Act) landfill. Liguids ifrom che Acid Plant gas
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cleaning equipment are sent to the wastewater treatment plant.
8clids (particulate) captured by the dryer scrubber ars sent to
the Noraznda reactor.

 This operatiocn has been modernized and is in the process of
moving to the new £lash smelter and flash converting technology.
The transition tec the new technology is expected to be complete
ip 1995. The existing operation will be phased ocut at that time.

Magma Copper Company (Figurc 6): The Magma-San Manuel plant
uses an Outckumpu flash furnace for smelting.

Incoming materials are dried irn a rotary kiln dryer, with
dried concentrates fed to the flash furnace. The furnace
preduces matte containing approximatsly 55 pefcent copper, which
is transferred by ladles to Pierce-Smith converters. The Lurnace
also produces slag, which ig transferred by Kress slag haulers tao
cooling pits, and then to a.concentrator. The concentrate from
the concentrator is recycled back to the flash furnace-l

There are four converters at the Maama Sap Manuel plant.
Thfee are operated (hot) at any one time, with the fourth
converter down Eor campaign repair. Typically, one convertser is
operating on slag blow, cone oI COpReT bilow, and one on
turnaround/receiving matre.

Blister copper from converter oﬁeratiéﬁ iz transferred by
ladle to anode furnaces. Molﬁen converter slag, 1ike Outukumpu
furnace slag, is transterred by ladle to conling pits, and then

co a concentrator.
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Acid plant gas cleaning sclids are sent to the concentrator,
with the majority of solids ending up as tailings. Converter
secondary hood gas cleaning solids and flash furnace gas cleaning
solides are recvcled to the flash furnace.

Phelps Dodge-Chino MinES.{Figu;e 7}: The Phelps Dodge-Chino
Mines smelter utilizes ar Inco flash furnace.

Incoming concentrate is dried in twe fluidized bed drvers.
cperating in parallel. &All of the concentrate .is entrained in
the dryer gases, and ig collected in the two fluldized bed dryer
baghouses, before being intrcduced intc the flash furnace. The
flash furnace praduces'copper matte, and slag, which is
discarded.

Copper matte from the Inco furnace i1s transferred by ladles,
either to one ol three receiving {helding) wvessels, or to one of
the four Pierce-Smith converters. Blister copper from the
converters is ladle-transferred to one of two anode furnaces, for
refining.

Particulate material caught by the acié plant gas-cleaning
equipment goes to a metal recovery planc, and is recycled back to
the flash furnzace.

Phelps Dodge-Hidalge (Figure 8} : The Phelps Dodge-Hidalgo
plant uses an OCutokumpu flash furnace for smelting.

Incoming materials are dried in a rotary kiln dryer, with
dried concentrates fed to the flash furnace. The furnace

produces matte containing approximately 61 percent <copper, which
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is transferred by ladles to Pierce-Smith converters. The furnace
also produces slag, which is transferred by launders (water-
cocled croughs) to an electric slag cleaning furnace.

The electric slag cleaning furnace produces matte
(containing approximately &6 percent copper), which is
transferred by ladle to the converters. The electric slag
cleaning furnace alsc produces slaé, which is transferred by
Fress slag haulers to a siag dump.

There are three converters at Phelps Dodge-Hidalgo.
Approximately 75 percent of the time, all three are operated hot.
One converter 1s operated on copper blow, one on slag blow and
one on turnparvound/receiving matte. The other 25 percent of the
time, one converter is down fcr major repalr, arnd the other two
converters are operated hot.

Blister corprper from converteYr cpersaticn is transferred by
ladle to anode furnaces. Mclten ceonverter slag is poured into
ladies, then peour=d inte a slag return lzunder to the electric
slday cleaning furnace.

Acid plant gas cleaning solids are sent to a neutralization

pond.



2.8 Gas.Flow Diagréms
Gas flow diagrams for ducted flows at the.eight

smelters are shown in Figqures 9 through 16. In the Section 114
Information Requestg sent to the smelters in July 19%3, the
smelters were regquested to provide gas flow rates {in cubic feet
per minute), Temperatures, and mass Elows for sulfur dicxide
{80,), particulate, arsenic, lead, ancd c¢admium at any points for
which this infcrmation was available. The smelters were also
requested to provide locations of sﬁlfur dioxide, opacity, and
contipucus particulate sampling monitors by designating the
points with *s8", "07, and "P", respectively.

A summary of the origins, control devices, and destinations
o< ducted gas flows at each smelter is given in Table 4. TDucted
gas flows at primary COpPper cmelters can be generalized to
inelude the following streams:

1) High-sulfur~dioxide-cancentration "process” streams,
such as those from furnacaes/reactors and converter primaxry hoods,
are usually sent to an acid plant. (Only one plant, COpper
Range-White Pine, does not have an acid plant.)

2] Low—sulfur-dioxiderconcentration Tpon-process’ streams,
such as rhosc captured by converter secondary hoeods, or
furnace/reactor matte and slag tapping hoods, may he sent Lo
particulate control davices {ESPs or baghouses), sulfur dioxide

control devices (scrubbers), oT may pe directed, uncontreclled, to
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a stack.

3) Low-sulfur-dioxide- concentration process streams, such
as those from an electric slag cleaning vessel, or concentrate
dryer (rotary kiln or fluidized bed). ﬁrocess gases from
electric slag cleaning vessels are handled by scrubbers or an
acid plant, Process gases Irom rotary kiln dryers may be handled
by ESPaféghzzzﬁbbers. Process gases from fluidized bed dryers
aﬁe handled by paghouses.

2.6 Preoduction

In responses to Secticn 114 informaticon reguests sent
in July-September 1583, each smelter reported three values for
anode production: 1) Production capacity; 25 roduction during
calendar year 1992, and 3) Ancde producticn during stack testing
reported by the smelters. The production capacity and 1952 ancde
copper production values reported by each of the smelters are
presented in Takle 5.

3. "PLANT EMISSIONS

2.1 Reported by Smelters

A1l eight primary capoer smelters were asked to report
emissions of HAPs and criteria pellutants (tetal suspended
particulate and sulfur dioxide) from all stacks and all fugitive
emissgicns locations {incliuding the converter building). The
smelterslwere asked to report the emissions in pounds per hour

{ib/hr). The smelters were also asked to provide values for the

number of operating hours per year that would convert the hourly
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Table 5. Anode Coppar Production

Producdon Production During 1592
Capacity {Tons/year]
Flant (Tonsl/year)
ASARCO-El Paso 133,000 107,787
ASARCO-Hayden > 210,083 (1) 210,083
Copper Range 11Q,093 81,361
Cyprus Miami 256,800 {3) 104,280
Kennecott 160,000 156,934 ! '
{Existing)
Kennecctt 310,000 (2) Not Applicable i
{MNew) . '
Magma > 368,000 (1) 370,913 I )
Phelps Dodqge - Hurley 215,000 148,000
Phelps Dodge - 232,237 181,283
Hidalgqo
Industry Total > 1,688,136 (1993} 1,360,661
> 1,838,136 (1895]
MNotes:
1% Both ASARCO-Hayden and Magma-5an Manue! stated that 1992 production values were t
highest achieved to date, and exceeded the rated capacities of the respective furnaces.
2) Production capacity (refined copper) far the modernized Kennecott smelter and refinery, as
reported in the Wall Street Journal, March 13, 1992,
3} Theortical capacity associated with maximum permitted through put of 850,000 of NMBM
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emissions into annual emissions. The values that were provided
ranged from 66832 hours per year {Fennecott Utah Copper) to 8760
heur per year [(Magma and Copper Range Company), with a mean value
of 7733 hours per year. The summary of all of the emissions data
submitted is shown in Table 6. Téble ¢ shows the annual
emissicns as reported by the smelters for the actual coperating
hours at each facillity

ASARCO-El Paso: The smelter followed up on the original
1883 TCR submissions with the resulte of a comprehensive
emissions test effort thar was conducted for the State of Texas
in 19%3. This data was reported to EPA in a april 15, 1934
latter from the smelter. The testing program‘included testing of
all gtack emission points which ineluded captured fugitiwve -
emissions from the converter building.

ASARCO-Hayden: Particulate and metals emissicns from the
Main Stack Annulus are based on particulate and metals testing
conducted in November, 19%2, by EEMC (Energy and Environmental
Measurement Corpcration}. This testing was conducted before
complerion of a rebuilding program on the Ventilation Gas
cortrell (EEP). The rebuilding program on the ESP resulted in
much lower cutlet particulate levels ir the main stack annulus.
The affects of the rebuilding program on particulate emissious
are described in Section 4.2.4. and illustrated in figure 23,

Because the reported particulate and metals emigsions represent
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_
ENNECO o s oo

) B I T I N ) MAMUEL e HURLEY | HDALGO L
o ) ) TOTAL | TOTAL _{TOTAL| TOTAL , _TOTAL | TOTAL| TOTAL TOTAL | TOTAL| TOQTAL | . qn:...._.__.L TOTAL

_ B STACKS | FUGITIVES | FLANT | STACKS | FUGITIVES | PLANT | STACKS | FUGITIVES | PLANT . STACKS | FUGITIWES | PLANT
. - ITPY] (TRY) {TPY) | (TPY} | _qTPY) __| (IPY} | (TPY) {TPY] [TPY} _ (TPY) {TPTY . {TPY]

TOTAL SUSPENCED PARTICULATE 93§ 347 740 217 35 24 | 513 | 1a 526 434 59 493
SULFUR DIOXIDE R k-] 4331 18302 | 10394 3zl 13604 | 14502 7534 27203 | 25887 | __ 2097 27984
ARSENIC COMPOUNDS I T I B.60 385 7.3 0.55 Q15 ] 679 | 08 | __0.28 1,24
LEAD COMPOUNDS 3 ezt | 282 ) 2243 . 88 “286 028 cos | 032 058 o018 | o7z
[ANTIMONY COMPOUNDS B 015 0.33 D18 06s _ 244 0.02 002 0@ | _oo3 001 | aops
BERYLLIUM COMFPOUNDS 0.05 ) 006 . 000 03¢ | 00l _ 0,00 o1 | 000 080 e
CADMILM COMPQLNDS L 0.0 | 005 045 i 034 110 0.40 008 C.46 244 0.75 a8
CHREMIUM COMPOUNDS _ 0.07 002 | 00 001 ool | 003 001 | 0@ | 003 oo ] and
COBALT COMPOUNDS o gi0 | _ _0.03 0132 | 000 N 0.00 o1 | oo | oo | 003 oo 0.04
MENGANESE COMPOUNDS | eo7 @92 | oOd a.00 oM Q.00 000 2.01 D a5 a0l 0.06

MERCURY COMPOUNDS B OO0 @00 i 00D | w02 003 | 000 008 noo 0.00 L 000 |
NICKEL COMPCUNDS | opB | DDZ 0.12 0.02 002 | 056 041 péa 0.02 G.00 | oo2
SELENIUM COMPOUNDS L 284 037 a2l 004 0.05 0.15 0.ca 0.19 001 0.00 n.o2
TOTAL HAFS (TPY) 2992 483 39475 | 1422 | 1261 23 82 295 | 045 2.51 4.10 .23 | 523




values prior to the ESP rebuild, the particulate and metals
emigssions for the Main Stack Annulus reported by ASARCO-Hayden
are almost certainly toe high.

Copper Range: Values for the Main Stack at Copper
Range-Wwhite Pine were based on an emissions characterization test
program conducted for Copper Range Company by TRC Environmental
Corporation in September cof 1552 (final repocrt issued cn
October 15, 1332}).

Copper Range Caompany reported as "unknewn" emissions from
many stacks, including the two stacks carrying gases captured by
the reverberatory furnace matte and slag tapping hoods
(uncontrolled) . Copper Range Company also reported converter
building fugitive emissicns as keing unknown. The unknown values
arpear as "zeros'" in Table €.

Cyprus Miami: Cyprus Miami reported stack emissions (from
the Vent Fume Stack and Acid Plant Stack) on the basis of nine
mcnthly tests for particulate and metals conducted on the stacks
frem August, 19%2 to April, 1593. The results of this testing
are presented in Table 7.

Converter bullding fugitive emissions remorted by Cyprus
Miami were based on worst-casge emissioﬁs estimates submitted with
the installation permit for the Isa furnace, raticéd down by
Cyprus Miami te reflect more normal operating conditions.

Kennecott-Utah Copper: Kennecott Utah Copper stack
emissione (from the Main Stack) were based on analyses for metals

conducted on the particulate sampling filters which are part of
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the continucus parriculate sampling system at Kennecott Utah
Copper. The main stack HAP emission values reported by Kennecott
tah Copper were based on the average of all the wvalues obtained
from the metals analyses on the filters, ncot on the maximum of
the values.

Converter building HARP emissions reported by Kennecott Utah
Copper are based on informal testing conducted at the discharge
of the converter building wventilation fans.

Magma Copper Company: Stack HAFP emissions reported by Magma
Copper Ceompahy are baged on stack total particulate testing
conducted in 19294, and engineering estimates for HAP mertals
vconcentrations measured at the rocf fan emissions.

Converter building fugitive HAP emissions ;hat are reported
are based on msasurements of emissions through the roof
ventilators.

All sulfur dioxide emissions reported by Magma Copper
Company in the Section 114 Informaticn Reguest response were
based on average values recordei by continuous emissions monitors
for the 18%2 calendar year. Magma Copper Company is the only
primary copper smelter that has continuous emission monitors for
‘measuring converter building fugitive gulfur dAicxide emissicns.

Subsequent to transmitting the original Section 114
Informarion Request response in 1523, Magma Copper Company
overhauled the gas cooling tower. This work was performed in
lakLe 1993 and early 1994 and resulted in a significant decrease

in sulfur dioxide emissions from the converter Building, and also
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resulted in & decrease iﬁ sulfur dioxide emissions from the
Converter (secondary noeds) Stack. The effects of the
modification on sulfur dioxide emiscions can be seen in Table 8.

:a further major modification in the form of the start up of
a third sulfuric acid plant nccurred in April 1994. With the
added capacicy, Magma increased the draft flow in their converter
pr;mary hoods significantly by pulling all of the dilution air
needed for maintaining the &80; ;oncentratimns going to the three
aclid plarts. Magma has monitcred SO, concentrations flmwing.
through the seven ventilarion fans in the roof of their converter
building for several years and have fugitive emissions data
pafore and after the increase in primary hood flows. The before
and after data indicare that a 60+% decrease in fugitive 30,
emissions and asseciated HAP containing particulate cccurred with
the increase in primary hood graft. Table & shows the monthly

‘data for both 80, and associated metal HAPS before and after the
change in April 1254.

Phelps Dodge-Chino Mines: Feported stack emissions of HAPs were
based on particuiate and.metals resting conducted on the Main
Stack by SEACOR in July 1933.

Reported fugitive emigsions of HAPS were based on the
assumption that fugitive HRP emissions were egual to 21 percent
of the HAP emissions measured in the Main Stack. The 21 percent
value was based cn 1988 and 1983 gulfur dioxide fugitive

emissions studies that indicated thar 21 percent of fugitive
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TABLE 8
EMISSHONS DATA FROM MAGMA CQPPER

s = e ————— L e

=
MONTH CONY STACK ROOF TOTAL TOTAL
50, LBS/HR
February 93 1250 1372 33 4.4
March 93 1089 1288 4.3 5.9
April 93 1389 1994 5.6 8.0
May 93 911 1887 6.2 g9
June 93 617 1356 56 a0
July 93 892 1519 5.0 7.1
August 93 f96 1503 4.9 7.0
Seprember 93 1053 2208 LI 129
October 93 1032 23719 0.6 5.2
November 93 Y78 1700 43 6.0
December 93 . 1224 1124 3.6 4.9
January 94 1086 1207 4.8 6.7
Febrary 94 750 1241 4.5 6.3
March 94 492 874 6.6 9.5 r
April 94 583 519 3.4 4.1
May 94 634 409 128 3.4
June 94 : 594 311 1.2 2.7
Tuly 94 411 288 2.6 3.2 q
August 94 589 308 2.1 2.8
September 94 492 685 6.5 9.6
Ocwober 94 514 : 583 6.8 5.2
November 34 T} 558 833 5.0 9.4 "
December 94 553 553 2.3 1.9 ’l
January 95 59 550 6.8 7.3
NOTE: All monthly arsenic and lead emissions, except October 1994 are based on

actual dust tonnages and estimated dust and siack assays. The November and
December 1994, and January 1995 values are based on actual assays of

captured dust.
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TABLE 8 (CON'D)

Reductions in Emissions Related to Increased
- Primary Hood Flow Beginning April 1994

: | Prior to 4/94

Reof 50, 1350 Ib/br 509 b/br 63
Converter stack SO, 1033 Ib/hr 555 Ib/hr 465
Total As 5.6 ton/yr | 4.1 tonfyr 27
Total Pb 7.9 tonfyr 49 tonfyr - 38




{i.e., non-process] sulfur dicxide streams at Phelps Dodge-Chirmeo
Mines are not captured.

Phelps Dodge-Hidalgo: Phelps Dodge-Hidalgo reported stack
emigsions of HAPs based on stack sampling for total suapended
particulate conducred in June 1989, and engineering judgement of
HAP content.

Phelps Dcdge-Hidalgo reported sulfur dioxide emissions from
the main stack based on sulfur dioxide continucus emisaion
monitoring (CEM) data, and sulfur dioxide emissiona from the

ponverter building kased on sulfrr dicxide mass balances.

3.2 ZEZvaluaticn of Majeor Sourece Status
Title III, Secticn 112 of the 1590 Clean Air Act

Amendmencs lists 189 Hazardous Air Pollutants. Section 112 of
the Amendments further defines a "major source"™ of hazardous air
pcllutants as "... a staticnary scource or group of stationary
scurces located within a contigucus facility and under common
control that emits or has the potential to emit comnsidering
controls; in the aggregate, 10 tons per year or moxre of any
hazardors air pollutant or 25 tons per year or more of any
combination of hamardous air pollutants.”

There are several ilssues in this definition which are
pertinent to the primary copper smelting industry. These issues
are discussed below.

1) Lead Compcounds as a Hazardous Air Pollutant (HAP) Versus

Elemental Lead as a Criteria Pollutant: Title ITI, Section 112
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identifies "Lead Compounds" as a Hazardous Air Pollutant.
However, elemental lead is a crireria pollutant, for which a
Naticnal Ambient Air Quality Standard (NAAQS) exists. This fact
ig recognized by additicmal wording in Sectian 112 which states
that "The Adminigtrator may not list elemental lead as a
hazardous air pollutant under this subsectiomn.®

2} Emissions of Metallic Compounds Versus Emissgicons of
Metallic Elements: All metals listed as hazardous air pollutants
in the 1990 Clean Air Act Amendments are listed as metallic
compounds . . For instance, Cadmium is listed as *Cadmitm
Compounds, " Chromium as "Chromium Compounds, " Manganese as
nManganese Compounds," etc. However, no EPA vesting Reference
Method currently exists to identify the actual form of an emitted
metallic compound. Instead, the smisgion rates of netallic
compounds are typically expressed in terms of the elemental metal
emission rate, such as "two (2) tons per year of cadmium
compounds, expressed as alemenral cadmium.™

3) Actual Emissions Versus "potential to Emit:" There is
no question, if a source has actual emissions greater than
10 tons per year of any one hazardous alr peollutant or 25 tons
per year of any combination of hazardcué air pollutantsg, that the
gource is a "major source." However, if a source has actual
emissions leas than 10 tons per year of any one HAP or 25 tons
per year of any combination of HAPs, it might sEill be considerad
to have the "potential to emit" greater than 10 tons per year of

any one HAP, or 25 tomns per Yyear of any combination of HAPS. In
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other words, the "potential to emit" is greater than or egqual to
astual emissions.

Hisrorically, a source's "potentizl to emit" has been
defined in terms of the source's air pollution permit. Sources
have been considered to have the “potential te emit! at rates up
to whatever is allowed in the source's air permit.

The exact status and contents of air permits for all eight
primary copper smelters has not been determined. Howsver,
partial copies of the installation permits for the Cyprus Miami
Isasmelt® modification and the ASARCO-ELl Pasc CONTCP®
modification were obtained and raviewed.

Attachment C-1 to the Cyprus Miami Mining Cerporaticn
Tnsta’tarion Permit (Number 1232, dated 3/13/%2) allows total
plant-wide {(stacks plus fuqitives} emissions of 145.77 tons per
year (TPY) of lead. The total allowable emissions for this lead
ig 14% TEY, which is greater than 10 TEY of a single HAP.
Therefore, from & review of the permit, the Cyprus Miami permit
zllows for the "poteniial te emit" greater than 1C TPY any one
HAFP or 25 TEY of any comoination of HAPs.

The ASARCO-El Pasc permit (Number 202345, dated §5/1/52)
contains a Special Frovisicn nurmber 58, which summarizes the
allogwable emissicns after CONTOP installation to include a
14 TPY limit on lead emissions. Theretore, from a review of the
permit, the ASARCO-El Pasc permit allows for the "potential to

emit" greater than 10 TFY of. any one HAP.
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4. DISCUSEION OF CONTROLS

4.1 Description

4.1.1 BAcid Plants (Acid Plant Particulate Controls)

A1l plants, including future modifications at Copper
Range, haove acid plants for sulfur dioxide control. 2cid plants,
which utilize catalysts to transform sulfur dioxide into sulfuric
acid, have extensive particulate cbntrols in crder to preotect the
catalysts from particulate fouling. These particulate controls
typically consist of a dry (plare/wire} ESP, & scrubker (to
further remove particulate and to lower gas temperature to 120-
"160 degrees Fahrenheit), and a wet {tube/wire} acld mist RSP (to
remove sulfurie acid and veolatile heavy metals that condense
during the copoling process). The result of the particulate
controls utilized to protect the acid plant catalyst is
essentially "perfect” control of HAP metals. In almost ail
cases, combined emissions of all HAP metals in acid plant tail
gases are less than 0.1 tons per year.

Acid plants are utilized to contrcl process gases from
smelting furnaces/vessels, and from converter primary hoods.
Cyprus-Miami also controls process gas from itg electric furnace
with acid plant controls.

£.1.2 Eleectric 8lag Cleaning -Vessel (ESCV)

Two plants {ASARCO-Hayden and Phelps Dodge-Hidalgo)
have electric slag cleaning vessels. RSARCO-Hayden has a
scrubber. Phelps Dodge-Hidalgo used to route ESCV gases through

a secrubber, but the gases are now routed to the acid plant.



Uncontrolled slag cleaning furnaces ars mot significant sources
of sulfur dioxide, particulate, or HAPs, compared Lo convercter
operations.
4.1.3 Hooding
211 plants have hooding at all smelting
furnace/vessel matte and slag tapping poinrcs.
.Six of the eight plants have both primary and secondary
‘hoods on Pierce-Smith converters. Cyprus-Miami has Hoboken
(siphon) comverters, which do not have hooding asscciated with
them. The modified Kemnmecott planc is using flash converting
which eliminates the convecrier primary and secondary hoods.
Copper Range converters will have both primary and secondary
hoods installed as part of the planned modifications. A summary
of converter hooding arrangements, and CONLIOLS asggsociated with
convercer hooding, is given in Tablie 9.
4.1.4 Controls for Non-Process Gases
Table 10 summarizes controls associated with non-
process gases. HNon-process gases include thoge associated with
slag- and matte-tapping for the smelting furnace/vessel, and
converter sscondary hood cgases. Notes about contreols at gpecific

plants are given below.



Table 9. Converter Hooding and Associated Controls at Primary Copper Smelters

s ——— - S — — M
Primary Hood Secondary Hood Tertiary Hood Converter
Building
Type Type Iype Ventilation
Plant Cantrol Control Contruol to
Atmosphere
ASARCDO - Eixed Air Curtain Eull Building Foreed Draft
El Paso Acid Piant " Baghousc Baghouse thru Banhouse
ASARCO - Vertical Siiding None Matural
Havyden Acid Plant" ESP Draft
Copper Range, Vertical Sliding | None | None Foreed
White Pine None "¢ Draft
Cyprus Miami None ¥ None " None ' Natural
- Draft
Kennecott® Vertical Sliding | Eixed. Part Building Forced
Acid Plant " None Nene Oraft
Magma Vertical Sliding | Venical Sliding Mune Forced
Acid Plant 'Y ESP Draft
Pheips Dodge - | Vertical Sliding Horizontal Sliding Mone MNatural
Chinn Mines Acid Plant" Nona © Draft
Phelps Dodge - Eixud " None Natural
Hidalgo Acid Plant " None 7! Draft
——————— —
{1} Prior to an acid plant, gases typically pass through dry electrostatic precipitators {ESPs},
scrubbers [or coalers}, and agid mist-ESPs.
{2} Copper Range plans to intall a high-eneray serubber and acid mist ESP to control
converter hood gases in 1894, .
{3} Copper Range does not have a secondary hood. However, dus to the refatively high

primary hood flowrate, and the distance of the primary hooad from the converter, the
primary hood probably perfarms somewhat like a secondary hood.
{4} Cyprus Miami has Hoboken (siphon) converters, rather than the Peirce-Smith convertars
utilized at the other seven plants. Hoboken converters are designed such that the
converter itself functions as a hooding system. Process gases from the converter go
{through ESPs and coolers) to an acid plant.

{6} Kennecott is constructing a new smeiter, which will have flash-converting, and will
eliminate ladie transfers of maiten metal. Completion is planned for July 19956,

[17]] Pnelps Dodge-Chino Mines is considering particulate centrols for secondary hood gases.

{71  Phelps Dodge - Hidalgeo is planning an upgrade of converter hooding (in 1994) that will

inciude movable secondary hoods, with captured gases controlled by a baghouse,
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ASARCC-EL Paso: ASARCO-Fl Paso has a baghouse that receives
combined flows from the converter secondary hoods and converter
building evacuation system (tertiary hocd).

ASARCO-Hayden: ASARCO-Haydern has & single eleccrostatic
precipitator, the Ventilation Gas Cottrell, whiczh recelives gases
from the secondary hoods, macte- and slag-tapping hoeds, and from
the outlet cf the fluidized bed dryer baghouse.

| Tre Ventilation CGas Cottrell underwent a series of
modificatiens and a rebuild during 19%2 and 1883. The rebuild
consisted of replacing all the existing carboﬁ stee]l collecting
plates with heavier-gaude stainless stee. platres. Also, the
nigh-voltage wire electrodes were replaced with a special
shrouded electrode design, intended to reduce wire breakage. The
cost of this rebuild was $800,000. Other modificatione included
replacement of (PCB-containing) transfofmcr/rectifiers and
replacement of transformer/rectifier combrols.

At present, ASARCC-Hayden ard Magma-San Manuel utilize ESPs
to control particulate matter (PM] in the gases captured by the
COnvertey secondéry hoonds and furnace matte and slag tappinc
hocds. A compariscon of design characteristics of the ASARCO-
Hzyder Ventilation Gas Cottrell [(ESP) with ESPs at Magma-San
Manuel is givern in Table 11.

Copper Eange Cempany: Copper Range Company had nc cantrols
for slag- or matte-tapping hoods; emissions captured by these
hoods were wvented directly out individual stacks. Copper Range

Company alseo had no secsndary hooding system. However, the
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converter hoods at Copper Range Company probably gerved, Lo sSome
extent, as both primary and secondary hoods.

Gases captured by the converter hoods at Copper Range
Company ware Currentl§ vented directly to the atmosphere (witiout
centrel), through the main stack. However, Copper Raﬁge shut
down in 1995 to  install major modificacions ag part of a Consent
Decres with EPA and the State of Michigan.

Cyprus Miami: Cyprus Miami has a ventilaticn gas scrubber
that. handles gases from the ISa vessel launder-hoods, and the
electric furnace matte- and slag-tapping. Thae scrubber was
designed for sulfur dioxide rémoval, rather than particulate
removal. The scrubber differcntial pressure i€ nominally 2
inches of water, which would be classified as a "low-energy"
scrabber (not expected to be very etficient for particulate
removal) .

¥ennecott Utah Copper: There are no controls for
non process gases at the Kennecott Utah Copper smelter. Gases
from the matte- and slag-tapping hocds, convertey gecondary
hoods, and building roof fans above the converters, Nuranda
reactors, and waste heat boilers are all vented directly (without
controls! to the main stack.

The modernized Kennecott Utah Copper smelter, which is
anticipated to be cperating in 1995, will include both flash
smelting and recently develaoped flash converting. EBoth the flash
smelting furnace and the flash coﬁvefter will operate

continuously (not in batches) and will produce a steady. high-
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strength offgas, which will enable the new double-contact acid
plant to achieve very high sulfur capture efficiency. The flash
converter will eliminate ladle transfers of molten metals,
pecause its feed is cooled, granulated makbe. Both the f£lash
furnace and flash converter will be connected directly to the gas
handlirg system, preventinc most fugitive emissions and
eliminating the need for separate primary hocds and converter
secondary hoods. Potential sccondary emissicns sources will be
hooded and verntilated to fErzher minimize fugitivé emissions.
Gases captured by thase hoods will be treated by a baghouse to
remove particulate matter and a wet scrubber fo remove S0,;.

Magma: Magma-San Manuel has one ESE for secondary converter
hood gases, and one ESP for flash furnace fugitive gases;

At present, ASARCO-Hayden and Magma far Manuel are the only
plants that urilize ESPs O control particuléte matter in the
gases captured by the converter secondar? haads and furnace martte
and slag tapping hoocds. Table 11 summarizes Lhe design
~haracteristics of the Magma Converter (Secondary Hoodsg) ESP, the
Magma Flasﬁ Furnace Fugitives ESP, and the ASARCO-Hayden
Ventilation Gas Cottrell (ESF).

Phelps Dodge-Chine Mines: There are no controls for the
gases captured by the secundary hoeds, or matte- and selag-tapping
. hoods. Gases captured by these hoods are vented directly to the
atmosphere through the main stack. Ching is considering adding

controls to the secondary hood system.
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Phelps Dodge-Hidalgo: Gases captured by the converter
secondary hoods, are treated by lime injection followed by &
baghouses for particulate removal prior to venting to the main
gtack. Mattro- and slag-tapping hoods gases are passed through a
separate baghouse and ventesd to the main stack. ASARCO-El Paso
and Phelps Dodge-Hidalgo are two plants that use baghouges to
contral converter secondary hood emissiocns.

4.2 Evaluation of Effectiveness

4.2.1 Acid Plant Particulate éontrols

as iz discussed in Section 4.1.1, all smelters with
acid plants have extensive particulate contrels, in order to
protect the caralysts from particulate fouling. These
particulate controls typically consist of & dry {plate/wire} ESF,
a scrubber {to further remove parcticulate and to lower gas
temperature to 120-160 degrees Fahrenheit); and a wet {tube/wire)
acid mist ESP (to remove sulfuric acid and volatile heavy metals
that condense during the cocling process). The result of the
particulate controls utilized to protect the acid plant catalyst
is egsentially "perfect” control of HAP metals, with HAP metal
control efficiencies of greater than 99.9 percent. In almost all
casez, combined emissions cof all HAP metals in acid plant tail
gases are less than 0.1 tons per year. This can be seen in Tlable
7, presented earliexr, which preseﬁts the results of Y sets of
monthly tests for HAP metals in the Acid Plant Tailstack at
Cyprus Miami. The average combined HAP emission rate for the

nine monthly tests is (0.057 tons per year, and only one of the
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nine menthly tests has combined HAP metal emission rates greater
than (.1 tons per year.
4.2.2 EBlectric Slag Cleaning Vessel Scrubber

Two of the eight plants have electric s8lag cleaning
veséels (ASARCO-Hayden and Phelps Dodge-Hidalgo). The ASARCO-
Hayden plant uées a scrubber, but the Phelps Dudge—Hidaigo plant
gends the gases to the acid plant. Uncontrolled emigsions from
EéCV‘s are not significant in terms of HAPa, when compared Lo
converter operatlions.

4.,2.3 Hooding

Hooding capture efficiencies for furnace
matte- and slag-rtappinc hoods are mot availahbie at any of the
smelters. However, based on observations of the furnace matte
and slag tapping hoods at all of the smelters, it is believed
that the capture efficiencies are prebably greater than 90
percent. This is because all matte and slag tapping hoods have a
"doghouse" directly above ladle parking areas, as well as hooding
or covers for launder transfers. It should also be noted thac
furnace/reactor matte tapping and slag tapping processes ars not
large gourcas of aulfur dicxide and particulate emissions, when
compared Co converter processes. For example, parbticulate and
sulfur dioxide measurements on the matte tapping and slag tapping
ducts at ASARCO-Hayden indicated mass flows of 3-.6 and
238 lb/hr, respectively. This compares with converter secondary

hood masg flows of 172 and 4871 1h/hr, respectively.
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Converter hooding capture efficiencies may be calculated for
mary of the smelters. Table 12 pregenis calculated copverter
hooding capture efficiencies for smelters far which information
ig available. Hooding capture efficiencies have been calculated
based on sulfur dicoxide emisgions from the ccnvertér building,
and sulfur dioxide mass flows in the converter secomdary and
primary hooding ducts. Calculated sulfur dioxide flows in the
. primary hood ducts are hased on copper matte input rates and
sul fur concentrations, minus sulfurldioxide flows in the
secondary hood ducts, tertiary hood ducts, anéd building
fugitives.l gecondary hood duct sulfur dioxide mass flows were
typically based on continuous emission monitering data.

Table 12 shows that ASARCD-El1 Pasco has the highest overall
converter hooding sulfur dioxide capture efficiency ©of any of the
smelrers, with an overall capture calculated at 99.399% percent
(i.e. a penetration of 0.01 percent). This is not surprising,
because ASARCO-El Paso has converter "tertiary" hooding
consisting of total converter building enclosure and converter
building ventilation, in addition to primary hoods and air

curtain secondary heods. The next highest calculated overall
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converter hooding capture efficiency is for Magma Copper Company,
from 11/21/93 te 11/30/93, with a capture efficiency of 9B.5
percent {penetration of 1.5 percent). It should be notad that
the high overall sulfur capture efficiency exhibited by Magma ia
due tc the significant increase in converter primary hocding
cepture efficiency that resulted from cleaning the gas cooling
tower from November 15-20, 15%3. Further improvements in capture
cfficiency are evident with the introduction of the third
sulfuric acid plant, and the accompanying increase in primary
hood draft rate.

1t should be noted that hooding capture efficiency is not
constant, but changes over time. Figure 17 shows the secondaxy
heoding capture efficiencies for Magma during selecred periods in
the 1989-1991 time period. The selected periods represent 93
¢cne-hour measurements. The capture efficiencies were calculated
by RTI from data supplied by Magma to the State of Arizona.
Magma reported hourly sulfur dioxide emissions from all emissions
locations fincluding the converter building and converter
gsecondary hoods stack), for incidents in which the ambient ({off-
site) sulfur dioxide concentraticns exceeded one part per million
for six minutes. The secondary hood capture efficiency was
calculated by dividing the sulfur dioxide emissions from the
converter (secondary hoods) stack by the sum of the emlssicons
£vom the corverter stack and the converter building. The average
capture efficiency over these periods was approximately 67
percent.

4.2.4 Contrcls for Non-Process Gases

ASARCO-El Paso: ASARRCO-E] Paso has a baghouse that

treats streams from the converter secondary hoods, converter
tertiary heood (converter building evacuation system), and matte-
and slag-tapping hocods. The baghﬂuse particulate and HAP
collection efficiency is not specifically knowm, but would be
expected to be 99% or greater. Based on December 1993
performance testing, the average outlet particulate flow was 23
1L/hr from the converter building baghouse.
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ASARCO-Hayden: ASARCO-Hayden has a Ventilation Gas Cottrell
(ESP} thal handles flows fraom the converter secondary hoods, INCC
furnace and electric slag cleaning vessel matte- and slag-tapping
hoods, and from the fluidized bed dryer baghouse ocutlet. In
in-house testing conducted by EEMC in September 1991, ASARCO
measured the total suspended particulate flows from thesc streams
ro be 172.5, 35.6, 34.5, and 13.5 lb/hr, respectively. These
values result in a calculated inpul to the ESP of 25& 1lb/hr.

The ASARCO-Hayden plant has a -continuous particulate
sampling system at the outlet of the Ventilation Gas Cottrell.
From the samplinc systeém, monthly-average particulate emisgszions
can be determined. Figure 18 presents both the monthly-average
particulate emissions (reported in 1b/hr), and the calculated
efficiency, based on an inlet particulate mass Flow of 256 1lb/hr.
Over the six months from April 1993 to September 1352, the
average particulate emission rate was approximately 1Z lk/hr,
representing @ collection efficiency of approximately &5 percent,
bazed on 256 1lb/hr at the ESP inlet.

Copper Range: Copper Range doeg not have controls for the
reverberatory furnace matte or slag tapping hocds.

At present, Copper Range alsc does not have contreols for the
converter hoods. However, the modernized plant will hawve
controls when it starts back up, bazed on the Caonsent Decreae.

Cyprus Miami: The Ventilation Gas Scrubber at Cyprus Miami
handles gasies from the Isa vessel launder hooding and electric
furnace matte and slag tapping hoading.

Kennecott -Utah: Gases capturad by the converter secondary
hoods, partial tertiary hood (i.e.. partial converter building
evacuation) and Naranda reactor slag- and matte-tapping hoods are
gent to the main stack without controls at bthe existing EKennecott
Utah Copper smelter.

The modified Kennecott smelter that is expected to be
operating in 1993 will have no ladle transfers of molten metal,

and will therefore not reguire converter secondary hoods.
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Magma Copper Company: Magma has cne ESF to control gases
captured by the converter secondary hoods, and one ESP Lo control
gases captured by the tlash furnace fugitives {(matte tapping and
elag tapping) hoods. The collection efficiencies of these ESP's
have not been measured.

Fhelps Dodge-Chino Mines: Non-process Jases {including
those captursd by the matte- and slaq tappino hoods, and
convertey secondary hoods) are currently sent LO the Main Stack
without comtrols. However, Phelps Dodge-Chino Mines is
considering particulate controls for these gas streals.

Phelps Dodge-Hidalgo: In 1334, Phelps Deodge-Hidalgo
installed separate baghouses Lo treat gases from both the
converter secondary hoods, and matte ana slag tapping hoods.
Bath these baghouses are expected to have overall particulate
collection efficiencies greater than 8% percent.

5.  PLANT TNPUT IMPURITIES

Table 13 summarizes the plant input impurity data for the
1552 calendar year. The data are expressad in terms of total
input impurity mass inputs. Also included (in parentheses) in
Table 13 are the total mass inputs to the smelters. In both
vases the reported masses &o not include internal plant recycle
streams. The data in Table 13 can be expressed in terms of input
impurity percentages, as shown in Table 14. All plant input
impurity values in Table 14 represent data fur the 1$%2 calendar
vear, except for data from CYprus Miami. The Cyprus Miami data
reflect input impuriries during Performance Testing performed at
the plant on December 8-3, 1892, 1n all cases, plant input
impurities include all inputs to the smelters from outside
apurces, but do not include internal plant recycle impurircies.

In the Section 114 Information Reguest, all smelters were
asked to provide bremkdowns of plant input impurities on a per-
mine, or per-sgurce, pasis. RAnalysis of these breakdowns
indicated that certain input sources could gignificantly affect
total plant impurity inputs. An example of how a single high-
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impurity source can significantly impact overall plant impurity
inguts is illustrated by ASARCG-Hayden. In 1592, ASARCO-Hayden
received lead "speiss" from the ASARCO-East Helena, Montana lead
smelter. Altheough the lead speiss represented only 0.7 percent
of the total plant mass input (5,084 tons of 767,253 tons:, it
represented 8C percent of the lead input (661 tons of 851 tons),
61 percent of the arsenic input (523 tons ot 851 toms), and

74 percent of the antimony input (43C tons of 578 tons).

Plant input impurities can change over time. These ingur
impurity chaages can vary cver any length of time, from hourly to
anmually. One way to get an idea of the variations in input
impurities over time is tc examine reports submitted under the
current (Primary Copper Smeiter) Arsenic NESHAF. The current
Arsenic NESHAP requires all the smelters Lo submit annual
sunmaries of arsenic contained in matre charged to the
converters.

Table 15 summarizes 1992 arsenic charge reperts for most oI
the smelters (the arsenic charge reports for both Fhelps Dodge
plants were claimed to be Confidential Business Information}).
Multi-year arsenic charge data were avallable for Copper Range
Company and Kennescott Utah Copper. These data are summarized in
Table 16. From Tabkles 15 and 16, it can be seen that there are
monthiy ané annual variations in arsenic inputs to smelters.
Similarly, it can be expested that other (potential HAFE-

generating} input impuritles vary over time.
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TABLE 15.

Summary of Cowverter Arsenic Charge Reports for 1992

1992 1932 1092 1992 1982 1992
ASARCO .
-EL ASARCO - COPPER CYPRUS
PASO HAYDEN RANGE 1AM KENNEGOTT | macma
pErcEnl kahiR] PERCENT] Ke/mR] PERCENT] KGHR| PERCENT| KGMHR| PERCENT] KG/HR| PERCENT| KG!HR
JAHUARY . 1740 D.069 1E.8 0.028 38 NOT OF.} NOT GP. D o9 27 QDET A4.6
_.umm__u_r_.bm{ o1 191 0.063 1540 0027 4.1 HOT QP.{ NOT OP. 0024 a5 D132 T3
MARCH 013 212 0,058 140 0.623 38 0012 19 002 €2 0128 E7.4
APRIL a1 17.5 a.0s7 136 D025 as g 19 0.026 g4 o11s 1.4
MAY 213 19.8 0.053 126 0.028 4.3 D015 X 4026 8.3 0.083 B
JUNE o1 1492 0.050 144 a.024 3.3 0.003] |....l1__ 2 0.073 218 0093 E
JULY 1 X1 15.4 0.053 15.7 0.7 3 pOoiB =] 0.07 243 0. 148 TiG
AUGUST 011 17.0§ 0083 1d.7 0.027 4.6 .02 545 L.0¥G 285 .12 Ba7
SEFTEMBER 013 214 0.081 14.1 0.036 55 S 0s — 5.4 {04 14.5 0.0ox Uwim!
OCTOBER 0126 185 3.065 1591 0.033 53 Q.06 5.5 0.07 212 0.088 ._.m.._m-
HOVEMBER o126l 178 oosl| 143 aosl 74 0.018 65 oo4s] 198 T Y
DECEMBER pi12a 205 0059 134 003 52 2.7 54 003 125 0,085 33
AVERAGE onz| 183 0061] 145 poza| a5 0014 51 no4d 148 0404 K28

Business Information (CBI}.

1) Arsenic charge reports for Phelps Dodge-Hidalgo and Fhelps Podge=Chino Mines were claimed as Confidential
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6. COMNCLUSIONS AND RECOMMENDATIONS
Aan evaluation of all of the emissions data submitred frow

the amelters indicates thar the stack amisgicons data was in all
caseg derived from actual measurements. However in the case of
rhe fugitive HAP emissions, .these are in most cases estimates and
noﬁ actual measurements. The two current exceptions are the 1593
testing completed at ASARCO-El Paso as reported to ERA April,
1994 and the measurements being conducted at Magma at the

converter buildiﬂg roof ventilatdors.

In crder to make a determination of the major source status
of the remaing smelters, more accurate meagurements of fugitive
IAPs must be made. Accurate fugitive measurements combined with
the curvent stack testing results will allow EPA LO determine the

major source status of each plant and the industry.
Thus it is recommend that Fegitive emissions measurements

protocols be established at all operating smelters, measuremnents
pe made of HAFP emiszsions and the results cf this testing be

reported to EPA.
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Appendix H

Representative Copper Smelter Fugitive HAP
Quantification Reports
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Miami Mining GENER 30 By 2: 97 Claypool, Arizana B5532

Deacamber 30, 1994

Ms. Nancy Wrona, Director

Arizona Department of Environmental Quality
Division ot Air Quality

3033 N, Central Ave. T-3

Phocnty, Anizona $50]2

Drear Ms. Wrona

The encloscd report and iati summarize the eperations of the Cyprus Miami Mining Corporation

- PM,, network during April - June, 1996 This report is late dug to problems with the XKF muchise
=t Desert Rescarch Instinute. (Please see copies of enclased laners) Thete were no PM:
concentrations greater than 150 ug/m,.

One special 24- Liour was requircd during, this pened due 10 Acid Plant downtime. The speciul
saumple was not used in the quarterly averaging. Six samples were lost due to equipment
malfunctions or tecluncian errors.

If vou have apy quesiions, please call me at {520} 473-7016 o John Reichenbach at (3220) 473-
T4 18

Simcersly,

fa
Rebert F. Ressler, Manager
Exvironmental and Land

RFR/jer

Copies
W, Leipold
fila



CYPRUS MIAMI MINING CORPORATION

PM10 CONCENTRATION DATA

Sample PM10 Concentration (ug/m3)
Date Golf Course] Colocated| Ridgeline
473/965 25 30 10
45795 a7 8 5
4/9/96 3B 49 19
4/12/68 35 43 -
4715598 31 - g
415756 3B 33 13
{21796 ar 35 17
4/24/58 56 53 24
4/27708 44 55 15
4/30/95 B4 67 24
2/2/96 47 48 16
B/B/OE 44 49 18
5/9/38 ag 37 18
sMofes 38 18
5M12/9% = = 20
5/15/98 3¢ 38 13
5/18/96 32 iz 19
5/21/96 82 56 24
5/24/96 27 29 21
5/27/9% 18 18 e
5/30/96 35 39 14
G298 31 34 17
B/59/80 55 B 17
B/8/96 az 31 18
G/11/9% E& 47 24
6/14/96 2C 20 15
617796 3% 39 18
82008 45 44 22
G23/96 28 28 13
B/26/95 z2 74 e
G/Z9/95 24 33 15

* . Special sample due to Acid Planl shutdown
=_ Sarmple o5t due 1o equipment malfunclion
. Sample lost gue to lechnician error
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Filte» TDis velume tmd) Flags Duraliou: 24
Taflcn Caaztz Teflen Guartz Tofln grtz  Mass Anlens wH, KT Cachor
Fine: GCDTYL:54 i3 n.a 1
Toarse; FDTLL93 21.0 0o
Fine, Coarse, and PM- 4 Concentrations (pgfm3}
Flue Coarse Py o
Mass 10,1313 + 0O_4447 34 _1701 + 1.B7CC A4 .3C2C +
<17 55,0000 + -99.000 -99%.000C + -5%.000 -8B .COCO0 &
HOY -%9.0000 + -93.000 -539.0000 = -Z4%.000 -9 0000 3
SOF -85 Q003 + -55.000 -595 . nogoc = -99.0040 -85.0000 «+
NHJ -89 003 4+ -95.000 -95,06000 + -88.000 -55%. 0000 +
K %%, 0000 + =-33.000 -9% 0000 + -89.000 =95 0000 «+
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Cu 0.1634 + 0.0083 0.2120 + 0.01L53 _A754 4
Zn 0.0355 % 0.CR32 0.01l&63 + 0.0028 0.052% +
Ca 0.0006 + C.002Z2 a_aoos 1200 0.0014 0.0012 =+
e 0.0084 + O.0233 0.0017 + 00,0030 0.0031 =
Se (h,anls o+ 0.Q007 0.0003 + 0.0008 0.0018% 1
nr 0.0C45 + 0.0008 0.0201 +  0.0009 0.0048 =+
RE Q.C007 +  0.000:% 0.0047 +  0.0005 0.0054 &
S J2.00Z2 + n.000s 0.00SB = 0.aQc? o.n11e 4+
r .oooz 400 2.0018 0.00CS -~ [O.GOCE 2.0C1l1 +
ar c.oo00s +  O0.0011 0D.GCc27 2 C.CQCE 0.0042 4+
Mu o_00o8 + 0.001% 0.0041 + ©.0C13 0.ooaY +
7ad O_0003 + 0.0068 0.0014 £ 0.00€5 0.0014 %
paile 0.000300 + CQ.C0O7E o.000= + 0.0407Z C.0002 &
od o_o0%Y + D.QUEL 0.003% «  0.0077 C.0057 1
™ 0.0C00 + 0.0021 g.00303 +  0.0087 0.0003 +
En J3.0048 + o.o0i1vy 0.0021 =+ 0.0108 0.0070 =+
Sk o.ooidnt o+ 0.0136 0.00ls +« D.OLMY 0.0928 +
Ra C.O000 +  0.045C 0.0350 ~  0.033E 0.0350 =
La 0.0030 + 0.0GL4 C.0043 +  0.0813 Q.00&83% +
AU .oy = 0.0c2% 0.0000 + 0.00x5 0D.CGC23 =
Hg 3.900C + o.00240 f.00o0e % 0.0018 0,000 =+
Tl o.00C0 4+ 0O.0045 O.0001 + 0.0018 o.anns o+
Fi Jo1avs o+ g.o077 0.0105 4 .0101 0.1578 £
1 C.o0Q0 + 0.0017 n.noge - p.ool? .0008 <+
sum 2.76814 + 0.1099 16.7760 -~ 2.5468 19.557¢ <+
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ASARCO

Ray Complex

Neil A. Gambell
Envirenmental Services Manager

March 2, 1998

Mr. Eugene Crumpler

Emissiens Standards THvision (MD-13)
Office of Air Quality Planminy und Standards
U. S. Environmental Protechion Ayency
Research Tnangle Park, N 27711

Dear Mr. Crampler:

Enclesed isa repurt enlitled Ddt"l Re-evaluation - Fugitive Emission Studyv, Particulate

101 RO Inco d, Hayden Smelter, prepared by TRC
Environmental Corporation. 'l [m new report evaluates the six-month fugitive particulate
emission study done by TRC- NAWC in late 1094 and carly 1995 and concludes that the
fugitive emissions were overstaied Jue primarily to the usc of an erroneous sampler flow
Tate in the emission calculations.

Sincerely,
0 e
Neil A. Gambell
NAG:mbp
Enclosare

pe: Nancy Wrona, ADEQ), w/encl.
T. E. Erskine, w/o encl.
J. A, Wilhelm, w/o encl.

YLEPAFTIGESTIIR






Metals Emission Summary by Month and Source Contribution
Emissions in Pounds per Day

Table 3

Fugitive Emissicn Program Overall Summary

Furpare Converter Anode Tatal
Month Building Buiiding Building Lmissions
OxAuber 1994 320,29 Bh.G2 124,34 E70.2%
November 1954 17820 10338 193.12 474,70
FM December 1994 208.2% 16632 409.77 78434
January 1994 24719 17213 47710 B 4L
Fehruary 1994 20849 18519 HAR el 94233
Average 244.48 13853 350549 73361
October 1994 0.088 0.024 0.181 0294
November 1994 0.072 0041 o419 0532
Ag December 1994 0L.D&0 084 0.530 0673
January 1994 0124 D95 D924 1.143
February 1994 a0Ls 0.051 0,940 1.061
Average 0.082 0.059 0.600 0.741
Cctober 1994 2412 383 5.599 2356
Novamber 1994 2222 11597 8.085 11.504
As December 1994 3.526 4551 14467 A2 544
January 1994 4682 3672 18 134 26487
February 1994 49719 7196 19927 32042
Average 3.552 3400 13.242 20195
October 1954 0.296 0,029 Q.020 0345
November 1554 0152 0,108 oz 0357
Cd Dracember 1954 0.1 0.244 023 0566
January 1954 0207 0.139 G268 05614
February 1994 0135 2.181 G037 0358
Average @197 Q140 0332 0469
Cketober 1954 EB52B 11.534 18984 119446
HNowvember 1994 34.719 18.797 26231 79.747
u Dacember 1934 32505 23242 133682 89429
January 1994 50.650 37378 171.900 259.5928
February 1994 33.664 19.687 208515 261.867
Average 48.013 22208 111.852 182.083

o






Table 3

Fugitive Emixsion Program Cwerall Summary

Monthly Metals Emission Summary

Emissians in Pounds per Day

{continued)

furnace Conwvarter Ancde Total

Month Huilding Building Building Emissions
Ortober 1994 30,354 3028 ] 34.122
Novermnber 1994 16418 5173 1.107 22698
Fe December 1954 14.506 L7 4635 24.866
January 1994 18.745 G.0GS 2569 27380
February 1994 15354 6044 2795 24.193
Average 19075 5207 2.36% 26652
Ocober 1994 3.852 0918 3113 BRI
November 1994 537 4289 537% 15.028
Pk December 1994 7.375 116541 10,142 29.153
January 1994 7410 B.850 12.850 29,109
Febhruary 1994 7406 20606 13674 41.686

Average 65283 “az61 - Tic] | CZATET
Dctober 1394 0079 Q.028 0.064 Q17
Novemnber 1994 o114 Q.00 0.140 0.344
Sh December 1554 0245 0385 0404 1.238
January 1994 0.356 0477 D476 1.308
February 1994 0.362 2.004 D41B 2.784

Average e231 0537 “0300 7 169
Octaber 1994 0.780 Q320 4494 5.5%4
November 1994 707 2566 7598 a0s51
Sa December 1994 1.269 1.985 11396 4653
January 1994 1.286 1.556 18351 21,584
February 1994 0616 0.681 17417 18714

Average L0848 e nen 13921 .
October 1994 4179 o897 2203 7278
November 1993 3.021 I6h7 2229 B.OTG
In December 19494 3.011 14,391 4. 966 22267
January 17944 3.178 5852 2858 11.888
February 19494 2.152 1B358 2.1BQ 226550
Average 3108 B633 2887 14.G28

it
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ffnd I:.'

ﬁ.{]’.’*ﬂﬂﬂ?ﬂﬂﬂ 8600 N, Central Averue, Fhoeniz, AZ Bo004-3M14 (502t 234-E30U

Gmawn B, Kends

Exgzofiue AxsISCAD;G

March 25, 19286

HAND DELIVERED

Mr. Gene Crumpler
Industrial Studies Branch

" Emission Standards Division (MD-13}

Office of Arr Quality Planning and Analysis
U.S. Environmantal Protection Agendy
Research Triangle Park, North Carolina 27711

Dear Mr. Crumpler:

Attached are the reports from Goodfellow Consultants Texas Inc. summarizing the
results of fugitive emission field surveys that were performed at the Phelps Dodge
Mining Company's Chino and Hidalgo Smetters. These reports summarize the field
survey methads and results found during the testing. '

in reviewing the reports, management personnel from the smelters determined that
certain figures which contain process specific descriptions about our operating
practices may not be known to the industry as a whole, and must therefore be treated
as Confidential Business Information (CBI) of Phelps Dodge Corporation. Thase
figures are referred to as Figures &-11 and 6A-11A in the text of the Chinc Repon, and
Figures 6-9 and 6A-9A of the Hidalge Report. These figures will be provided to you
under separate cover ta ease in your handling of the CBI protection of these matenals.

Also, in reviewing the Hidaige report, Ms. C. Viecelli noted that the sampling was
performed during a period when one of the converters was nat fully operational. She
prepared a supplemental Table 3 far the Hidalgo repart which scales up the results of
the Goodfellow report to reflect full 3 converier operation (attached after the original
Table 2 ir the Hidalgo report).

In summary, we found no process units whieh individually or collectively would qualify
as a major source of HAPS.



If you have any questions related to these reports please feel free to contact me at
(602)-234-8308.

Sincerely,

yf%;-%j 7c£/;-¢/1¢/(—}?

Shawn B. Kendall
Executive Assistant

cC wienclosure:
Mr. W. Chen
Mr. E. Humphrey
Mr. W. Mitchell
Mr, E. Pantelpoeg
Mr. L. Pruett
Ms. C. Viecelli

SBK/sbk
Enclosures
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GOODFELLOW
=y CONSULTANTS
TEXAS INC.

Phelps Dodge Mining Compauny
Hidaleo Smelter

Smelter Fugitive Emission Fieid Survey

lable of Contents

1.0 Inirvduction and Summary
Z.0 Field Survey

1.1 Field Survey Description
1.2 Field Survey Results

45350 Norm O'Connor Eva.. Suite 2502,
irdng, Texas TEDEZ L.E.A

Project Report
Janvary 4, 1996

istribution

B. Belew

R. Reed
A.D. Wilcox
C. Viecelli
F. Safe

PO
PD
FD
PD
GCTi

(214 FF-817s
Fux {214) 747-1310



The above figures indicate tuat the emissions from the ancde sestion of the toof moniter
reprasent about 47% of the dust emissions and abour 16% ol the SCy. emissions. The length of
the (oof moniror above the converter section is abour 2607 and the leng:h above the ancde section
is abour 807

The fugitive emissions that escape the polluuon ontre! sysiems and report to the smelter roaf
line are primarily a result of the following activities'

. converter process gas Escaping fram the converter primary hoods during the blowing cvcis

« flash furnace secondary emissians {ratte tapping, slag pour backs and process gas fugitives)
»  matte ladle transfer

« revert handiing

« charging converters with matle and reverts

« slag skimming and tappug blister

« anode furnace operations since they are vented directly to the buiiding

The above activities contribute to the background S$O. and dust loading in the smelter building.
Based on the field survey resulls, the background SO, conceniration and emission rates at the
roof level and flow conditions through the roof monitor are as follows:

) 50:
S0, Cone.  Avg. Temp. Avg. Vel Air Flow Emissign
Rate
(ppm) 3y (fpm) (sefm} (Ib/hr)
Converter section 40 84 291 636,000 252
Anode secTion 34 o2 473 301,000 102
Total 937,000 354

“he above figure vepresents the SO, emission rate through the roef monitor based on the
background 50; conceniration. However, individual converter aisle acuvities which result
significantly higher instaptaneous emissions cause the AVErage emission rates 1o be higher than
the background levels. The backeround emission rate represents about 77% of the wial
emissions from the roof line. The remainder is due to the SMISSIONS associared with various
converter aisle activities.

The emission rates and typical duration of these activities, based on the field observation during
the test peniod, are given below:

Tvpical Duration Typical Emissinn Rate
Activity {mio) {1/
Converter Charging 5-10 52
Pour Blister/Skim Slag 3-10 40
Anode Fee. Operation 10 - 60 17
Cther 3 1

Total 110



ey
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] Field Survey

1 Field Survey Desgripaon

[

A field survey was conducted to quantify parucuiate and S0, emission rates through the
converter aisle roof menizor and 1o relate e emissinns  the smeltar activines.

Fipure | presents me cutline of the PD Hidaigo smelter copverer aisle section including the
measurement paints for 50, and particulates. 50, was measured using a continuous analyzer
and EPA Method 6. EPA Method € is used for determination of SO, emissions from stationary
sources. A gas sample is extracted from the sampling point and the S0, is absarbed in an HyO,
solution. The 30, fraction is determined by the tization method. Particulate emission rales were
derermmined using EPA Method 5. '

S0, was measured contnuously over an &-hour period on each of four consecutive 1est days. A
manifold system was used to draw 2 composite sample from five points approximately 12 fest
apart cemered over cach sampling location. The particulate sampling train was located 2t the
center point of the 3-point manifold for the duration of the 8-hour test.

The following lists the four roof monitor sampl= locations and the dates they were tested for SO,
particulate, gas volumeme flow rate and 1=mperatre.

Day | MNovember 28 Converter #2
Day 2 November 29 Converter #3
Dav 3 Nevember 30 Anodes

Dray 4 Lyecember 1 Converter #1

Note that Converter #1 was not in operation during the test program as it was undergoing routine
re-bricking maintenanze. Also, converter sec ondary hoods were not pperatanal during the fieid
SUTVEY.
Tre smelter Huilding venulator 7ates were guantified through a series of ventilation surveys
conducted an the fellowing dates
November 28 10:30 ain - 12:05 pm
150 pra - 2:530 pm
430 pm - 5:00 pm

Movember 29 B30 am - 9:00 am
1:00 pm - 2:00 pm
November 30 ¥:40 am - 10:30 am

10:530 am - 11:00 am
330 pm-4:15pm
Diecember 1 G435 am - 11.00 am

Ventilation rates were determined by measuring air veloeity and temperature through each
building opening and along the smelter roof monitor. The above time represents the
measurement duration for the openings in the building walis. The lengths of the individual
surveys vary depending on the accessibitity of the various building openings. At different times,
GCT1 persennel could not reach certain openings due to the movement of trucks and cther
vehicies or to the pouring of slag.



2. Field Survey Resulis

Table 1 presents the average SO- and pariiculats emission :ales through the converter aisle roof
menicr Fom varisus sources {or an 8-hour test period. The SO. emussion rates basad on both
rethods of measurements are presented for comparison pUrPUsEs.

The emission rares presented below are hased on the average volumetric flow measurements
through the roof monitor. Flow measurements Were taken during the ventlation survey on
November 28 - December 1, 1995. The average flow rates Werc as follows:

Converter Section: 636,000 scfm:
Anode Seclion: 361,000 scfm
Total:  937.000 scfm

It is assumed that the flow through the rool monitor can be divided evenly to obtain the flow
sates above each converter at 122,300 scfm (converier section divided into [ive sections) and
- abave the anode furnace at 188,100 sefm (anode section divided into one and a half sections).

Table 1
S!Immﬁﬂf QtE missiﬂn Ba!ﬁ

Location Dust Loading  Dust Emission SO, Analyzer 80, Method &

{grisch (b/hrd fepmy (b/ho (ppm) [p/hr)
Converter #2 0 00599 10.4 118 143 102 124
Converter #3 0.00822 k.6 1602 124 31 99
Anodes 0.01307 17.5 34 73 18 34
Converter #1 0.00631 6.6 62 75 45 55
Conv. side (est.) 8.8 40 106.9 40 186.9
Annde side {est.} 13.6 34 41 6 34 41.6
Totzl 65.5 564 461

The results of the ventilation surveys are presented in Figures 2 - 5. These figures include the
ventilation flow rates through various building opemings, temperatre and velocity profiles at the
roof monitor and the calculated building heat release raes. The results clearly indicate that the
fiew through the roof monitor above the converiers 15 higher than the flow through the roof
manitor above the anode furnaces, due to the difference in lengths. The following comments can
be made:

» Tota! ventilation rate ranges from 1,922,000 scfm to 2,063,000 sefm.

« Calculated heat release rate ranges from 478,000 Bru/min to 742,000 Btw/min.
Average temperature at the roof monitor at the anode section is about 98 °F as compared to
84 °T on the converter section.

» Average air velocity through the roof monitor on the anode side is 2bout 473 f/min as
compared to 281 fmin for the converter section.

The SO, profile at the converter aisie roof monitor above each source is presented in Figures & -
9. Figures 5A-9A are included to provide beter resolution for the determination of background
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Lucatiou Backeround Conc. (ppn] Averase Copc. (ppm)

Converer &7 13 L1E
Converier #3 102
Anodes 34 34
Converer ii 13 62

Tahie 3 praserts the metals analysts based on the parmiculate sampies collected from the root
line a1 various locations. These results are average values based on collected data for two
sampling repetitions.
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The above data is generally illustrative of the magnitude of emissions from the smelter during
the test perind. They do not include S0, and particulate emissions Lo the atmosphere which
escape through openings in the smelter walls. It should be noted that Converter % 3 was down
during the field survey for routine maintenance and no measurements were conducted above that
converter. The estimated values are based on the measured average background concentration

levels.

The 2bove figures indicate that the emissions from the anode/receiver section of the roof
monitar represent about 70% of the dust emissions and about 60% of the SO; emissions. The
length of the roof monitor above the converiers extends about 250° and above the anode/receiver

section is about 170,

The fugitive emissions that escape the pollution control systems and report to the smelter roof
line are primarily a result of the following activities:

e converter process gas escaping from the Obenchain enclosure during the blowing cycle

e {lash furnace secondary emissions (matte tapping, slag pour backs and process gas fugitives)
« mane ladle wransfer

« revert handling

» charging converters with matic and reverts

s+ slag skimming and tapping blister

e anode furnace and receiver operations since they are vented directly 10 the building

The above activities contribute to the background SO; and dust loading in the smelter building.
Based on the field survey results, the background $O. concentration and emission rates at the
roof lavel and flow conditions through the roof monitor are as foliows:

Avg. AvVE 80O,
S0, Cone. Temp. Vel Air Flow Emission Rate
(PPM) (Fy  (fifmim) (ECFM) (b./hrd
Converter Section : 25 100 300 5RE,000 160
Anode/Receiver Section: 40 160 350 73L000 315
Total 1,319,000 475

The above figure represents the SO, emission rate through the roof monitor based on the
background 30, concentration. However, individual converter aisle activities which result in
significantly higher instantancous emissions cause the average emission rates 1o be higher than
the backpround levels. The background emission rate represents about 70% of the total
emissions from the roof line. The remainder is due to the emissions associated with various

converter aisle activities.
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A field survey was conducted 1o quantify paruculate and SO, emission rates through the
converner aisle roof maonitor and to relate the emissions to the smelter activities.

Figure 1 presents the outline of the PD Chino smelter converter aisle section including the
mecasurement points for 80; and particulates. SO; was measured usmg a continuous analyzer
and EPA Method 6. EPA method € is used for determination of SO, emissions from stationary
sources. A gas sample is extracted from the sampling peint and the 80; is absorbed in an H,0;
solution. The SO, fraction is determined by the titration method. Particulate emission rates
were determined using EPA Method 5.

SO, was measured continuously over an 8-hour period on each of six consecutive test days. A
manifold system was used to draw a composite sampls from five points approximately 12 feet
apart centered over each sampling location. The particulate sampling train was located at the
center point of the 5-point manifold for the duration of the 8-hour test,

The following lists the six roof monitor sample iocations and the dates they were tested for SO;,
particulate, gas volumetric flow rate and temperature.

Day I’ Ocicber 16 Canverter # 4
Day 2 October 17 Converter # 1
Day 3 Qctober 18 Convener # 2
Day 4 October 19 Receiver # 3
Day 5 October 20 Anode Furmmaces
Day 6 O¢rober 21 Recciver # 1

Note that Converter # 3 was not in operation duaring the test program as it was undergoing
routine re-bricking maintenance.

The smelter building ventilation rates were quantificd through a series of ventilation surveys
conducted on the following dates -

QOctober 10 14:55 - 15:25
October 19 16:00 - 1625
Octeber 20 09:00 - 0920
Qctober 21 10:306 - 11:10

Ventilation rales were deternmned by measuring air velocity and temperature through each
building opening and along the smelier roof monitor. The above time represents the
measurement duration for the openings tn the building walls.



'_}‘2 B o 4 ] -
Tabie | presents the average SO and particulate emission rates thraugh the converter zisle roof
monitar from various saurces for an 8-hour test period. The 8(); emission rates based on both

methods of measurements are prescated for comparison purposes.

The emission rates presented below are based on the average volum etric flow measurements
through the roof manitor. Flow measurements were taken during the ventilation survey on
October 18 - 20, 1995. The average flow rates were as follows:

Converter Section ! 388,000 SCFM

Anode Section : 231000 SCFM
Total 1,319,00 SCFM

It is assumed that the flow through the roof manitor can be divided evenly 1o obuain the flow
rates above each converter at 147,000 SCFM (converter section divided.mto faur secitons) and
above the anode furnaces/receivers at 243,700 SCFM {(anode/receiver section divided into three

scctlions).

Table 1
q  Emission R

Location Dust Laading  Dust Emiss. 5O, Analyzer SO, Method &

(grisct) (Ib./hrd (PEM)  (lb/h)  PPM)  (IbJ/h)
Converier &4 0.0075 9.5 55 21 62 9]
Converter #1 0.0072 9.0 12 105 65 g5
Converter #2 n.0051 6.4 3 45 35 £5
Estimate Conyv. #3 5 25 40 25 40
Receiver #3 £.006] 186 65 156 o7 335
Anode Fces 0.005% 207 3 94 26 &3
Receiver #1 D.o102 212 46 111 36 38
Total 20.7 632 637

The results indicate that the particulate emnission rates at the roof monitor for the anode .
furnaces/receiver sections are considerably higher compared 1o the converter side. Also, the 80},
emmission associated with Receiver #3 (matte holding receiver) is significantly higher than the

other sources.

The results of the ventilation surveys are presented in Figures 2 - 2. These figures include the
ventilation flow rates through various building openings, iemperarure and velacity profile at the
roof menitor and the catculated building heat release rates. The results clearly indicate that the
finw through the roof monitor above the anode furnaces/receivers s higher compared to the
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Instantaneous emission rates for various activities were calculated by determining the areas
under the SO, profile curve generated by the continuous analyzer while those activities were
occurring. Converter logsheets and field observations were used 1o determine the rypical duration
and number of events per day, in order to determine the average daily emission rates for various

activities.

The following nbservations can be symmarized based on the field survey results -

*

Converter operation and receiver emissions, in particular the mane holding receiver,
represent the major sources of 80, fugitive emissions in the converter aisle.

Based on the presented SO- profile curves, instantaneous SO, concentrations at the roof line
can be as high 23 3500 PPM during converter charging operations.

The background and average SO, concentrations at the roof level at various locations are

listed below :

Locstion

Converter # 4
Converter # |
Cenverter # 2
Receiver # 3
Receiver #1
Anodes

Background Cone.

(PPAD

20 PPM
30 PPM
20 PPM
50 PPM
40 PPM
30 PPM

Average Conc,

—{(PPM)

55
72
11
65
46
39

¢ Table 3 presents the metals analysis based on the particulate samples collected from the roof
line at various locations. These results are based on the combined samples that were

collected through owa sampling repetitions.






K4

Instantaneous emission rates for various activities were caleulated by determining the areas
under the S0; profile eurve generated by the continuous analyzer while those activities were
occuwming. Converter logsheers and field observations were used to determine the typical duration
and number of events per day, 1n order to determine the averape daily emission rates for vartous
activities.

The following observations can be summarized based on the field survey results -

¢ Converter operation and receiver emissions, in particitlar the matte holding receiver,
represent the major sources of SO, fugitive emissions in the converter aisle.

* Based on the presented 80, profile curves, instantaneous S0y concentrations at the roof [ine
can be as high 2s 3500 PPM during converter charging operations.

» The hackground and average SO, concentrations at the roof I=vel at various locations are

listad below :
Baeckpround Conc. Average Conc.

Location (PPM) (PEM)
Converter ¥ 4 20 PPM 55
Caonverter # 1 30 PPM 72
Converier § 2 20 PPM 31
Receiver # 3 50 PPM 65
Receiver ¥] 40 PPM 46
Anodes 30 PPM 3¢

* Table 3 presents the metals analysis based on the particulate samples collected from the roof
line at various locations. These results are based on the combined samples that were
collected through two sampling repetitians.






Appendix I

Relationship Between 1-Hour Ambient SO,
Concentrations and 5-Minute Peak Concentrations







Texas Sulfur Dioxide 5-Minute Values > 0.6 ppm
(May - October, 1994)

AIRS # Date Time Hour PPM Hi Voltage . Slope | Intercept | 5-min PPM
481410037 940605 7 0.339 1_153' 956 =) | 1.207
482450009 940904 3. 0.046 1403 1881 9 C0.741
482450009 941024 15 0.027 1413 1909 | 3 0.739
482450009 941017 21 0.067 1225 1894 | § 0.642
481410037: 840609 11, 0183 625 975 | 3 0.638
481410037 940605 4 0102 | 282 i 956 . 5 i 0.607
482450009 941024 14 0.083 | 1054 | 1909 | 3 | 0.551

481410037 940806 g 0235 | 474 | 956 | 5 0.491
481410057 9405C5° 23] 0089 ! 460 pg2 4 0.460
482450009 0410240 3] 0078 876 | 1908 3 (.457
4B2450003  840316! g 0134 979 | 2056 39 0.457
; | _ | o e
481410037 - El Paso CAMS 12 |
|

482450009 - Beaumont CAMS 2

Texas Natural Resource Conservation Commission
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Appendix J

Supporting Calculations for Comparison of SO,, NO,,
Particulate Emissions from Power Plants Meeting
Mexican and U.S. National Emission Standards
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SECRETARIA DE DESARROLLO SOCIAL — NORMA OFICIAL MEXICANA.

NOM-085-ECOL-1994

Contaminacion Atmoesférica - Fuentes fijas - para fuentes fijas que utilizan combustibles fosiles
s6lidos, liquidos o paseosos o cualquiera de sus combinaciones, que establece los niveles
m:iximos permisibles de emisién a la atmosfera de humos, particulas suspendidas totales,
bidxido de azufre y éxidos de nitrégeno y los requisitos y condiciones para In operacion de los
¢quipos de calentamiento indirecto por combustion, asi como los niveles mizimos permisibles
de emision de bioxido de azufre en los equipos de calentamiento directo por combustion.

1. OBJETO.

Norma Oficial Mexicana para fuentes fijas que utilizan combustibles fosiles solidos, liquidos o gaseosos
o cualquiera de sus combinaciones, que establece los niveles maximos permisibles de emision a la
atmosfera de humos, particulas suspendidas totales, bidxado de azuffe y dxidos de nitrégeno v los
requisitos v condiciones para la operacion de 1os eguipos de calentamiento indirecto por combustion;
asi como los miveles maximos permisibles de emision de bioxado de azufre en los equipos de
calentarmento directo por combustion.

2. CAMPO DE APLICACION.

Norma Oficlal Mexicana para [uentes fiyas que utihzan combustibles fosiles solidos, liguidos y gaseosos
o cualquiera de sus combinaciones, serd de observancia obligatona para el uso de los equipos de
calentamiento indirecto por combustion, asi como para los equipos de generacion eléctrica que utilizan
la tecnologia de ciclo combinade. Sera obligatoria igualmente s6lo en emisiones de bioxido de azufre,
para ¢l uso de los equipos de calentamiento directo por combustion.

Se exceptuan los equipos domeésticos de calentamiento de agua, de calefaccion y las estufas utilizados
en casas habntacion, escuelas, hospitales y centros recreativos, en las industrias cuando estos equipos
sean utilizados en las areas de servicios al personal, sm embargo, apiicara para €l caso de industrias,
comercios v servicios, cuando los equipos v sistemas de combustion en lo indmidual o la suma de
varios rebasen los 10 cc de capacidad nominal en cada mstalacion.

Tambien se exceptuan los quemadores industriales de campo; el sistema de regeneracion de las plantas
de desintegracion catalitica; las plantas recuperadoras de azufre v los procesos de calentamiento directo
que producen bidmido de azufre adicional al proveniente del combustible.

NOM-035-ECOL-1994 1of4
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Table 1.1-15 (Metric And English Units), NEW SOURCE PERFORMANCE STANDARDS FOR
FOS550. FUEL-FIRED BOILERS

Smndard/ Boiler Size Fuel PM 50, NO,
Bailer Types/ MW Or ngf] nglJ ng/J
Applicabulity (Million Boiler (b/MMBr) | (b/MMBm) | (b/MMBri)
Criteria Btu/kr) Type [% reduction] | [% reduetion] | [% reduction]
Subpart D >73 Gas 43 Nad 86
(>>250) (0.10) {G.20)
Tndustrisl-Utility oil 43 340 129
(.10} (0.30) (0.30)
Commence construction BiL /Subkbit. 43 520 300
after 8/17/71 Coal (0.10) {(1.20) (0.70)
Subpart Da =73 Gas 13 340 BE
{>250) (0.03) (.30 (0.20%
NA) (e0)* [25]
Utility S L
ComMmence coastruction o 13 340 130
after G118/78 {0.03 (0.80) ©0.30)
' [70] [oop - 30
- - ff PPR] is‘;.[: R
Bit. /Subkit, 13 520 260/210°
PwEks Lok, Coal (0.03) ¢1.20) (0.60/0.50)
cemvER SIS S g [553 . [so1* [65/65]
[ o corr) | 0 ./rﬂ &Z0 PP 430 FPM
Subpart Db 28 Gas NAd Nad 43t
{>100) (0.10)
Industrial-Commerial Distiltate Oil 43 3407 43
Instirution {0.10) {0.BD) (0.10)
b))
Commenee construction Resigual Oil | (Same as for {Same as for 1308
after 6/19/84™ distiliate oil} | distillate oil) (C.30)
Pulverized 22¢ 520° 300
Bit./Subbit. (0.05) (1.20) {0.70)
Cnsl 190]
Spreader 22¢ 520¢ 260
Stoker & (0.05) (1.20) (0.60)
FBC , [s0]
Mass-Feed 22% S20° 210
Stoker (0.05) {1.20) {D.50)
[s0]

NogE(8) © Aei dawERSINS ASSVME &Yl EeESS AR T FERMIT A DIRECT .
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TRBELE 2-2 UNCZONTROLLED NO EMISSION FACTORS FOR GRS TURBINES
NQ, emussions, ppmv. dry NO, emissons facior,
and corrected to 15% Oa Ik NO‘.-"MMBm‘
OCutput. Disdllase Distilate
Manufacrurer Mode! No. MW Nawral gas oit Mo, 2 Matural zas o 2 2
Solar Samrn 1.1 o9 150 0397 0.551
Centaur 3.3 130 179 0.52i 0.658
Centaur "H" 4,0 105 160 0.42] 0 585
Taurus a5 114 168 0.457 0.618
Mars T12000 5.5 178 267 0.714 LT
Mars T14000 10.0 199 NAD 0.798 Nab
GM/Allisun s01-KES 4.0 15% . ] 231 0.622 0.Bag
ST0-KA 49 191 122 0.405 0.66%
571-KA LR 101 182 0.405 0.a69
General Elecmc LM 1500 2.8 s 17 0577 0.871
LM2500 z1.8 174 345 0.698 1.27
LME000 33 185 364 Q.742 1.34
LM 6000 4.5 220 417 .882 1.53
MESEOLP 263 142 241 . 0569 09.776
MS600TH 18 148 67T 0.593 R
MSTOOIEA 315 154 228 N [1 0. 71 1 0.838
MSTOOLF 121 179 177 . 4.71B 1.02
MEINOIEA 150 176 15 0.706 - D.BEY
MS9001F 212 176 n 0. 706 1.00
Asea Brown Bovan GTSE 4143 430 GED 1.72 2.50
GTL0 22.6 150 20 0.601 0.73%
GTUIN 516 ing 560 1.56 ) 2.06
GT3s 16.9 300 160 1.20 1.32
Westnghouse W2s1H11/12 523 220 155 0.882 1.31
W301D3 (B 150 250 0.762 0519
Sremens VE4.2 1S 212 360 O.E50 1.32
Vo4 2 153 212 360 {.850 1.32
V64.] &1.5 350 530 1.52 1.95
VE4 D 141 380 530 }.52 i 958
_ Vo4.3 207 IR0 530 1.52 1.8
- — r—— I

BEaced on emussion levels provided by gas turhine manufacmrers. corresponding to rated load at [SC condinens.

NO, smissions calculatinns are shown in Appendiz A.
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