POSCO

POSCO Code Number: 019

Material Safety Data Sheet
[This sheet was made by Industrial Safety and Health Act, Article 41, in Korea]

Original Issue Date: 10/01/03

Section 1 - Chemical Product and Company Identificéon

Product/Chemical Name: Galvanized Sheet

Common Name: Galvanized Iron

Manufacturer : 5 Dongchon-dong, Nam-gu, Pohang-si, Gyeongsangbuk-@90-360, Korea
General Information: 82-54-220-0114, 82-54-220-6000

Off-Hour Emergency Phone Number: 82-54-220-7021, 46

Manufacturer : 700, Kumho-dong, Gwangyang, Chollanam-do 545-711 dfea

General Information: 82-61-790-0114, 82-61-790-7000

Off-Hour Emergency Phone Number: 82-61-790-2631

Section 2 - Composition / Information on Ingrediens

Ingredient | CAS [Percentagg

HAPEL" ACGIH TLV ?
Name |Number| by wt. oS -
Fe (Iron) 7439-89-6| Balance 10 mg/m?2 - Iron oxide fume 5 mg/m3 - Iraaqde dust and fume
Si (Silicon) 7440-21-3| 0.05% max.[15 mg/m3 - Total dust 10 mg/m3

5 mg/m3 - Respirable fraction
Mn (Manganes&j439-96-5 | 0.5% max. | 5 mg/m3 (C) - Fume & Mn compounds 0.2 mig/m

Al (Aluminum) (7429-90-5 | 0.07% max. (15 mg/m3 - Total dust 10 mg/m3 - Metal Dust

5 mg/m3 - Respirable fraction 5 mg/m3 - Welding fume
Cu (Copper) 7440-50-8 0.03% max.|. 0.1 mg/m3 - Fume (as Cu) 0.2 mg/ m3 — Fume

1 mg/m3 - Dusts & mists (as Cu) 1 mg/ m3 — Dusts & mists (as Cu)
Cr (Chromium) [7440-47-3 | 0.03% max.|{1 mg/m? - Chromium metal 0.5 mg/m3 - Cr metal & Crcdimpounds
Ni (Nickel) 7440-02-0 | 0.01% max.[1 mg/m3 - Metal & insol. compounds (gk.5 mg/m3 - Elemental nickel (as Ni)

Ni) 0.2 mg/m2 - Insoluble compounds (N3S)
Pb (Lead) 7439-92-1|0.0015% max0.05 mg/m 0.05 mg/m
Zn (Zinc) 7440-66-6(1.20% max. | 5 mg/m?3 - Fume 5 mg/m?3 - Fume

15 mg/m3 - Total dust 10 mg/m3 - Fume (STEL)

5 mg/m3 - Respirable fraction 10 mg/m3 - Dust

*All commercial steel products may contain small ante of various elements in addition to those djgeti These

small quantities (less than 0.1%) may exist amiideal additions, or as “trace” or “residual” elents that generally
originate in the raw materials used. These elemmiatg include: antimony, arsenic, boron, cadmiunigicen, cobalt,

columbium, molybdenum, tin, titanium, vanadium, amdonium.

! OSHA Permissible Exposure Limits (PELs)are 8-hour TWA (time-weighted average) concertreti unless
otherwise noted. A (“C") designation denotes aiwgilimit, which should not be exceeded during guayt of the
working exposure unless otherwise noted. A ShortriTExposure Limit (STEL) is defined as a 15-minatgosure,
which should not be exceeded at any time duringkday.

2 Threshold Limit Values (TLV) established by the American Conference of Govemahdndustrial Hygienists
(ACGIH) are 8-hour TWA concentrations unless othiseamnoted.

¥ NOS. Not otherwise specified.

Section 3 - Hazards ldentification

Emergency Overview
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This formed solid metal product poses little orimonediate health or fire hazard. When product kjestied
to welding, burning, grinding, melting, sawing, biray, or other similar machining activities, poiahy
hazardous airborne particulate and fumes may bergtad and should be evaluated by an industrial
hygienist. Avoid inhalation of metal dusts and fum@perations having the potential to generatesid
particulates should be performed in well ventiladeels and, if it is impossible, respiratory priotecand
other personal protective equipment should be UHeel presence of nonmetallic coatings (for exanuils,
paints, epoxies, laminates, etc.) on steel prodiiaisld be considered when evaluating potentialeyep
health hazards during handling, welding, grindseyyding or other fume/dust generating activities.

Potential Health Effects

Primary Entry Routes: Inhalation. Steel products in the natural stat@olopresent an inhalation, ingestion
or contact hazard. However, operations such asrgyrwelding, sawing, brazing, machining and gnivadi
may result in the following effects if exposuresesd recommended limits as listed in Section 2.

Target Organs: Respiratory system

Acute Effects:

. Inhalation: Excessive exposure to high concentrations of dast cause irritation to the eyes, skin and
mucous membranes of the upper respiratory traategstve inhalation of fumes of freshly formed metal
oxide particles sized below 1.5 microns and usubfifwveen 0.02-0.05 microns from many metals can
produce an acute reaction known as “metal fumerfe@ymptoms consist of chills and fever (very dani

to and easily confused with flu symptoms), metatitiste in the mouth, dryness and irritation of tir@at
followed by weakness and muscle pain. The symptmonte on in a few hours after excessive exposurgs an
usually last from 12 to 48 hours. Long-term effefttan metal fume fever have not been noted. Freshly
formed oxide fumes of manganese and copper havedsseciated with causing metal fume fever.

. Eye: Excessive exposure to high concentrations of dast cause irritation to the eyes. Particles of mon
iron compounds, which become imbedded in the ewy, cause rust stains unless removed fairly promptly
Torching or burning operations on steel productthwail coatings may produce emissions that can be
irritating to the eyes.

. Skin: Skin contact with dusts may cause irritation orsgi&gation, possibly leading to dermatitis. Repdate
or prolonged contact with oil residue may cause skitation, dermatitis or allergic reactions iensitized
individuals.

. Ingestion: Ingestion of harmful amounts of this product adriigted is unlikely due to its solid insoluble
form. Ingestion of dust may cause nausea or vogitin

Chronic Effects:

Presented below are the potential health effeetsitiive been identified for the ingredients lidtext are of
industrial hygiene significance.

. IRON OXIDE : Chronic inhalation of excessive concentrationgah oxide fumes or dusts may result in
the development of a benign lung conditions kno#/p@eumoconiosis, called siderosis, which is oladsev

as an X-ray change. But, no physical impairmernaiod function has been associated with siderosis.

. ALUMINUM : Aluminum dusts/fines are a low health risk by afdtion and should be treated as a
nuisance dust.

. CHROMIUM : The health hazards associated with exposurertarébim are dependent upon its oxidation
state. The metal form (chromium as it exists irs throduct) is of relatively low toxicity. Long term
excessive inhalation of ferrochromium dusts and &sinmay cause lung changes in exposed workers.
Exposure to chromium metal does not give rise tonpuoary fibrosis or pneumoconiosis. The hexavalent
form (Cr'®), unlike chromium metal is very toxic. Repeatecpmslonged exposure to hexavalent chromium
compounds may cause respiratory irritation, noseblailceration and perforation of the nasal septum.
Industrial exposure to certain forms of hexaval@momium has been related to an increased incidehce
respiratory cancer.

. COPPER: Chronic exposure to copper dusts may result myunose, irritation of mucous membranes,
and atrophic changes with resultant dementia. Gbriminalation of copper dust has caused, in animals
hemolysis of the red blood cells, deposition of b&rscin in the liver and pancreas, injury to lurdiand
gastrointestinal symptoms.

. MANGANESE : Manganese dust and fume can act as minor irsitanthe eyes and respiratory tract.
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Excessive inhalation exposure to manganese fumeesait in a flu-like illness termed metal fume dev
Chronic exposure to high concentrations of mangafigses and dusts may adversely affect the central
nervous system (CNS) with symptoms including lamgsi@epiness, weakness, emotional disturbances,
spastic gait, mask-like facial expression and garsl Animal studies indicate that manganese expasay
increase susceptibility to bacterial and viral atfens.
. SILICON : Silicon dusts are a low health risk by inhalateomd should be treated as a nuisance dust.
. LEAD: Lead is classified among the highly toxic heawtais. It is a cumulative hazard (accumulates in
the bone and body tissue) and is a systemic padisirmay affect a variety of organ systems, ineigdhe
central nervous system, kidneys, reproductive systdood formation, and gastrointestinal tract. tams
of chronic over-exposure include loss of appetitajsea, metallic taste in the mouth, constipatorjety,
anemia, fatigue, headache, muscle and joint pashcalic accompanied by severe abdominal pain.|yzasa
of the extensor muscles of the arms or legs, withtwand/or foot drop, may result if the peripheral
nervous system is affected. Long-term over-expomag produce kidney damage. Reproductive damage is
characterized by decreased sex drive, impotenak,sterility in men; and decreased fertility, abnafrm
menstrual cycles, and miscarriages in women. Unbdritdren may suffer neurological damage or
developmental problems due to excessive lead erpasupregnant women. Prolonged or repeated skin
contact to lead dust may result in dermatitis. &yst toxicity may develop if lead is transferredthe
mouth by cigarettes, chewing tobacco, food or mgkeProlonged eye contact may cause conjunctivitis.
. ZINC: Latent liver dysfunction and gastrointestinaltalibances with pressure in the stomach region,
nausea, and weakness have been reported fromedpgahalation zinc oxide. Repeated or prolonged ski
contact to zinc oxide, coupled with poor personadiéne, may result in “oxide pox” due to clogginfy o
sebaceous glands. “Oxide pox”, especially localiz@dnoist areas, is characterized by small redd har
projecting papules with a central white plug, whatgvelops into a pustule with intense itching. Tégons
usually clear within 7-10 days. Repeated or produhg@ye contact with zinc oxide fume may produce
conjunctivitis.
Carcinogenicity: The International Agency for Research on CanceR@} the National Toxicology
Program (NTP), and OSHA do not list steel prodastsarcinogens. IARC identifies nickel compounds as
Group 1 (sufficient evidence for carcinogenicityhtnmans) and metallic nickel as Group 2B (possibly
carcinogenic for humans). NTP lists nickel as Graypeasonably anticipated to be a human carcifogen
The American Conference of Governmental Induskfiagienists (ACGIH) lists insoluble nickel compounds
as Al (confirmed human carcinogen) and element#liitenickel as A5 (not suspected as a human
carcinogen). IARC lists chromium metal and trivalelnromium compounds as Group 3 (not classifiable a
to their human carcinogenicity). ACGIH lists chramm metal and trivalent compounds as A4 (not
classifiable as a human carcinogen). IARC idergtifielding fumes as a Group 2B carcinogen, a mixture
that is possibly carcinogenic to fumans.

Medical Conditions Aggravated by Long-Term Exposue: Individuals with chronic respiratory disorders
(i.e., asthma, chronic bronchitis, emphysema, et@y be adversely affected by any fume or airborne
particulate matter exposure.

Section 4 - First Aid Measures

Inhalation: For over-exposure to airborne fumes and particulemove exposed person to fresh air. If
breathing is difficult or has stopped, administdifiaial respiration or oxygen as indicated. Serk&dical
attention promptly. Metal fume fever may be tredigded rest, and administering a pain and fevduaiag
medication.

Eye Contact: Treat for foreign body in the eye. Flush with lasgaounts of clean water to remove patrticles.
Seek medical attention if irritation persists.

Skin Contact: Not anticipated to pose a significant skin hazétowever, should dermatitis develop, wash
affected area thoroughly with mild soap and wdferritation or other symptoms develop, seek madic
attention. Remove contaminated clothing. If therbnah has occurred, flush area with cold water seek
medical attention. If mechanical abrasion has oedjiseek medical attention.

Ingestion: Not considered an ingestion hazard.

Section 5 - Fire-Fighting Measures

Steel products do not present fire or explosiorafdgszunder normal conditions. But, molten metal neagct
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violently with water. High concentrations of meiafines in the air may present an explosion hazaire
fighters are to wear full protective equipment ilding full bunker gear and SCBA respiratory pratat.

Flash Point Not applicable

LEL Not applicable

UEL Not applicable

Flash Point Method Not applicable

Flammability Classification Non-flammable, non-combustible

gggz:ﬁ Al £ (B0 Not applicable for solid product. Do not use watermolten metal.
Hazardous Combustion At temperatures above the melting point, fumes aaomg met
Products oxides and other alloying elements may be liberated aI

Section 6 - Accidental Release Measures

Any excess product can be recycled for further dsposed in an appropriately permitted waste iindf
disposed by other methods in accordance with |ataie, and federal regulations. Finely divideg, dr
particles should be removed by vacuuming or weepivey to prevent spreading dusts. Avoid using
compressed air.

Spill/Leak Procedures: Not applicable to steel in solid state. For sgifigolving finely divided patrticles,
clean-up personnel should be protected againsacowith eyes and skin. If material is in a drytstavoid
inhalation of dust. Fine, dry material should bmoged by vacuuming or wet sweeping methods to miteve
spreading of dust. Avoid using compressed air. Diaelease into sewers or waterways.

Collect material in appropriate, labeled contairfersrecovery or disposal in accordance with feljestate,
and local regulations.

Regulatory Requirements:Follow applicable OSHA regulations (29 CFR 1910)126d all other pertinent
state and federal requirements.

Disposal: Contact your supplier or a licensed contractordetailed recommendations. Follow applicable
Federal, state, and local regulations.

Section 7 - Handling and Storage

Handling Precautions: Operations with the potential for generating higbnaentrations of airborne
particulates should be evaluated and controlledeagssary. Practice good housekeeping. Avoid bngath
metal fumes and/or dust.

Storage RequirementsStore away from acids and incompatible materials.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Use controls as appropriate to minimize exposuradtal fumes and dusts during
handling operations. Use lifting and work deviaeg,, crane, hoist, etc., within rated capacitiebia
accordance with manufacturer’s instructions wheardhag these products.

(1) avoid breathing dust and fume

(2) evaluate potential employee exposure

(3) minimize generation of airborne emissions

(4) maintain surfaces free as practical of accutedlanaterial

(5) use protective clothing as specified by an stdal hygienist or safety professional where expes

levels may be excessive

(6) do not smoke in work area

(7) wash hands before eating, drinking or smokimg) after handling,

(8) change contaminated clothing before leavingkypmemises.

Ventilation: Provide general or local exhaust ventilation systémminimize airborne concentrations. Local
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exhaust ventilation is preferred because it preveahtaminant dispersion into the work area by rotlimg

it at its source.

Administrative Controls: Do not use compressed air to clean-up spills.

Respiratory Protection: Seek professional advice prior to respirator selacand use. Follow OSHA
respirator regulations (29 CFR 1910.134) and, ifeseary, wear a NIOSH-approved respirator. Select
respirator based on its suitability to provide adetg worker protection for given working conditiphevel

of airborne contamination, and presence of suffiictexygen.

Skin and eye protection:For operations which result in elevating the terapee of the product to or above
its melting point or result in the generation abairne particulates, use protective clothing, gtoard safety
glasses to prevent skin and eye contact. Contaséseshould not be worn where industrial expostioréfss
material are likely. Use safety glasses or gogatesequired for welding, burning, sawing, brazigignding

or machining operations. Protective gloves shoddworn as required for welding, burning or handling
operations.

Section 9 - Physical and Chemical Properties

Physical State Solid Water Solubility Insoluble

Appearance and Odor Metallic Gray, Boiling Point Not applicable
Odorless

Vapor Pressure Not applicable Evaporation Rate Not applicable

Vapor Density (Air=1) Not applicable Freezing/Melting Point ~2750 °F

Specific Gravity (H,O=1, at 7.85 pH Not applicable

4°C)

Section 10 - Stability and Reactivity

Stability: Steel products are stable under normal storagéamdling conditions.

Polymerization: Hazardous polymerization cannot occur.

Chemical Incompatibilities: Will react with strong acids to form hydrogen. Iroxide dusts in contact with
calcium hypochlorite evolve oxygen and may causexghosion.

Conditions to Avoid: Storage with strong acids or calcium hypochlorite.

Hazardous Decomposition Products:Thermal oxidative decomposition of steel producism @roduce
fumes containing oxides of iron and manganese dsawether alloying elements.

Section 11 - Toxicological Information

No information is available for the product as xtonie.

Eye Effects: Eye contact with the individual components may eaparticulate irritation. Implantation of

iron particles in guinea pig corneas have resuttedst rings with corneal softening about rusgrin

Skin Effects: Skin contact with the individual dust componentsyncause physical abrasion, irritation,

dermatitis, and sensitization.

Acute Inhalation Effects: Inhalation of the individual alloy components haseib shown to cause various

respiratory effects.

Acute Oral Effects: No data available

Other: No LC50 or LD50 has been established for the méxag a whole.
Iron LD50: 30 g/kg oral (rat). Aluminum LD50: No @a Copper TDLo: 120 ug/kg oral (human).
Manganese LD50: 9 g/kg oral (rat). Phosphorous LD¥® data. Silicon LD50: 3160 mg/kg oral
(rat). Sulfur LD50: >8437 mg/kg oral (rat).

Chronic Effects, Carcinogenicity: See Section 3. Mutagenicity, Teratogenicity: No data available

Section 12 - Ecological Information

Steel products in their usual form do not posecnogical hazard.
Ecotoxicity: No data available for the product as a whole. Hasewndividual components of the product
have been found to be toxic to the environment.aMdtists may migrate into soil and groundwater laad
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ingested by wildlife.

Environmental Fate: No data available.

Environmental Degradation: No data available.

Soil Absorption/Mobility: No data available for the product as a whole. H@xewdividual components of
the product have been found to be absorbed bysfeoh soil.

Section 13 - Disposal Considerations

Any excess product can be recycled for further dsposed in an appropriately permitted waste iindf
disposed by other methods in accordance with |stalle, and federal regulations.

Disposal: Steel scrap should be recycled whenever possisduBt dusts and fumes from processing
operations should also be recycled, or classified bompetent environmental professional and desphos$

in accordance with applicable federal, state oalloegulations.

Container Cleaning and Disposal:Follow applicable Federal, state and local regoteati Observe safe
handling precautions.

Section 14 - Transport Information

Not a hazardous material fBIOT shipping.
Section 15 - Regulatory Information

Regulatory Information: The following listing of regulations relating to a POSCO product may not be
complete and should not be solely relied upon for all regulatory compliance responsibilities. This product
and/or its constituents are subject to the follgwiegulations. And those followings are descrillested) by
counting of first importance to USA.

Regulations in Korea:
Individual components of the product are regulatedler Industrial Safety And Health Act, Toxic
Chemicals Control Act and Fire Services Act.
OSHA Regulations:
Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-t-Ahe product as a whole is not listed. However,
individual components of the product are listed.
EPA Regulations:
RCRA(40CFR261): Steel scrap is not regulated as a s@&te or a hazardous waste under this act. If
product dusts and/or fumes from processing operatare not recycled, they are considered to be a
solid waste and may be classified as a hazardostewigpending on the toxicity characteristics ef th
dust as defined within 40CFR261.24.
CERCLA Hazardous Substance (40 CFR 302.4): The produca aole is not listed. However,
individual components of the product are listedpgar (Reportable Quantity (RQ)-5000#). Manganese
compounds are also listed although no reportaldatify is assigned to this generic or broad class.
SARA 311/312 Codes (40CFR370): Immediate (acute) héaltlard and delayed (chronic) health hazard.
SARA 313(40CFR372.65): Manganese is subject to SARArgp8rting requirements. Please note that if
you prepackage or redistribute this product to stdal customers, SARA 313 requires that a notiee b
sent to those customers.
State Regulations in USAThe product as a whole is not listed in any staggilations. However, individual
components of the product are listed in varioutestegulations.
Pennsylvania Right to Know: Contains regulated nmaten the following categories:
. Hazardous Substances: Calcium, Silicon and Sulfur.

. Environmental Hazards: Aluminum, Copper and Mangane
New Jersey Right to Know: Contains regulated mal@nithe following categories:

. Hazardous Substance: Aluminum (dust and fume), @gpanganese and Sulfur.

. Special Health Hazard Substances: Calcium.
California Prop. 65: The product may possibly conteace quantities (generally much less than 0.&%6)
metallic elements known to the State of Califortiiacause cancer or reproductive toxicity. Theséute
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arsenic (inorganic), cadmium, lead and nickel.
Other Regulations: The product as a whole is not listed in any statgulations. However, individual
components of the product are listed in varioutestegulations.

Section 16 - Other Information

Prepared By: POSCO

Disclaimer: All information, recommendations, and suggestionsppearing herein concerning this
product are taken from sources or based upon datadlieved to be reliable. Although reasonable care
has been taken in the preparation of this informaiwn, POSCO EXTENDS NO WARRANTIES OR
GUARANTEES, EXPRESS OR IMPLIED, MAKES NO REPRESENTATIONS, AND ASSUMES
NO RESPONSIBILITY AS TO THE ACCURACY, RELIABILITY OR COMPLETENESS OF THE
INFORMATION PRESENTED. Since the actual use of the product described hereis beyond our
control, POSCO assumes no liability arising out ofhe use of the product by others. It is the user's
responsibility to determine the suitability of theinformation presented herein, to assess the safetyd
toxicity of the product under their own conditions of use, and to comply with all applicable laws and

regulations. Appropriate warnings and safe handlingprocedures should be provided to handlers and
users
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Galvanized Sheet

Contains:
Aluminum (CAS 7429-90-5), Chromium (CAS 7440-47-@ppper (CAS 7440-50-8), Iron (CAS 7439-89-
6), Manganese (CAS 7439-96-5), Nickel (CAS 744®@p2and Silicon (CAS 7440-21-3)

CAUTION

Hazards: Long-term excessive exposure to the fume or dusing welding, burning, cutting,
grinding and machining activities may cause respiyasystem effects. This product may coated
with materials that could result in skin irritatiavith prolonged contact. Studies have associated
nickel and certain nickel compounds to an increasdof cancer of the respiratory system.

Recommended Handling Procedures:

» Avoid creating and breathing or ingesting exoesgiust or fume levels. Adequate mechanical
ventilation or personal protective equipment durimglding, burning, melting, cutting, brazing,
grinding and machining (i.e., eye protection, pctitee clothing and NIOSH-approved respiratory
protection) may be necessary during welding, bggngrinding and other dust/fume generating
activities.

» The presence of nonmetallic coatings (for examgls, paints, epoxies, laminates, etc.) on

these products should be considered when evaluaditantial employee health hazards.

Removal of surface coatings should be considened far welding or other dust/fume

generating activities. Avoid prolonged skin contath nonmetallic coating oils

FIRST AID AND MEDICAL EMERGENCY PROCEDURES

Eye Contact: Treat for foreign body in the eye. Seek meditrdion.

Skin Contact: Not anticipated to pose a significant skin haz&lowever, should dermatitis develop,
wash affected area with mild soap and warm wategk$nedical attention if conditions persist.
Inhalation: Remove from excessive exposure levels. Seek medttegition. Give artificial
respiration if breathing has stopped.

Ingestion: Not considered an ingestion hazard.

Oct 1, 2003
For more detailed health and safety information, read the Material Safety Data Sheet (MSDS) for this
product.
: 5 Dongchon-dong, Nam-gu, Pohang-si, Gyeongsangbuk-@90-360, Korea
General Information: 82-54-220-0114, 82-54-220-6000
Off-Hour Emergency Phone Number: 82-54-220-7021, 46
Edited by : YS Lee, JH Chae, Health Care Center, Dmrtment of Labor & Safety, POSCO
Examined by : Department of Preventive Medicine, Gllege of medicine, Dongguk University
Department of Preventive Medicine, College of medioe, Seoul National University
Department of Preventive Medicine, College of medige, Yonsei University
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