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MATERIAL SAFETY DATA SHEET

Prepared fo U.S. OSHA, CMA, ANS! and Canadian WHMIS Standerds . This Msterial Safely Data Shest
Is offerad purauant to OSHA's Hazard Communicstion Stenderd (28 CFR 1810.1200). Other govamment regulstions must be reviewsad for applicabllity to theae
products.

WARNING: PRODUCT COMPONENTS PRESENT HEALTH AND SAFETY HAZARDS. READ AND UNDERSTAND THIS MATERIAL SAFETY DATA SHEET
(M.S.DS.). ALSQ, FOLLOW YOUR EMPLOYER'S SAFETY PRAGTIGES. Tha informalion containad harein ralates only to the spacific product. If the product is
combined with olher materlals, all component propertian munt be conriderad. BE SURE TO CONSULT THE LATEST VERSION OF THE MSDS. MATERIAL
SAFETY DATA SHEETS ARE AVAILABLE FROM AUFHAUSER CORPORATION.

STATEMENT OF LIABILITY-DISCLAIMER
To the bast of the Aufhauser Corporalion's knowladge, the information and recommendstions conlained in Lhis publication are rsliable and accurats as of the date

prepered. Howsver, sccuracy, suitabilily, or completensss are nat guaranlesd, and ho Warnanty, guaranies, or representation, expressed or Implied, ls made by
Aufhauser Corporstion, Inc. as to Lhe abaoluts cormeciness or sufficiency of any representation conlained in this and othor publications; Authauser Corporation, Inc,
assumes no raepongibility in connection therewith; nor can it be sssumed that all accaptable ssfely measures are contalned In this and other publications, or that
other or additionsl measures may not be requirad under particulsr or excaptional conditions or circumstances . Data may be changed from time to Ume,

PART | wnat is the material and what do | need to know in an emergency?
1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELED): Low Fuming Bronze
CHEMICAL NAME/CLASS: Metal Alloy

PRODUCT USE: Metal Brazing
SUPPLIER/MANUFACTURER’S NAME: Aufhauser Corporation
ADDRESS: 39 West Mall, Plainview, NY 11803
EMERGENCY PHONE: (516) 694-8696

BUSINESS PHONE: 1-800-645-9486

DATE OF PREPARATION: June 24, 2002

2. COMPOSITION and INFORMATION ON INGREDIENTS
These products consist of metal rods, some with a thin coating of flux on them. The exact amount of coating on each rod is unknown, It can be
reasonably estimated that there Is less lhan 1% of each of the flux constituents present on any given rod when compared to the mass of the rod ilssll.
The composition values given for the flux costing ere the composition of the flux when tha rods ara flux-coated.

CHEMICAL CAS # % ACGIH - TLV QHSA - PEL OTHER
NAME wiw TWA STEL | TWA  STEL IDL,H=I
ma/vm® | MG/M® | me/M® MG | MGIM Me/M
COMPONENT 1: METAL RODS
pr:‘IESH REL:
A=0.1
i 02 &1 DFG MAK:
g FUMES ) TWA = 0.1 (INHALABLE
LMTSARE | 7440505 | 5662 e | e |\ I Bl L
FUME, AS CU) & MisTs) (& PEAK = 2sMAK 30 MIN,, AVG
* MisTs VALUE
L _ ) CARCINGGEN: EPA-D
NE = NOT ESTABLISHED, SEE SECTION 16 FOR DEFINIGTIONS OF TERMS USED.

NOTE (1); The ACGIH has an established exposura limit for Welding Fumes, Not Otherwige Clsssified. The Threghald Limit Value is § mg/m3. NIOSH
classifies welding fumes as carcinogens. Single values shown are maximum, unless otherwise noled.

NOTE (2): ALL WRMIS required Information Is Included in appropriale sections bascd on the ANSI| 2400.1-1858 format. This product has been classified
in accordance with the hazard crileria of the CPR and the MSDS containg all the informatien required by the CFR.
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2. NOMINAL COMPOSITION and INFORMATION ON INGRI

EDIENTS (continued)

__EXPOSURE LIMITS IN AIR
ACGIH — TLV OHSA - PEL OTHER
CHEMIGAL NAME CAS # % wiw
TWA STEL TWA STEL | IDLH
ma/v me/m’® meiv | meiv® | mem® Meim®
COMPONENT 1 (CONTINUED): METAL RODS
B (Fua) NIOSH REL:
gu‘?ﬁ“" TWA = 5 (FUME & DUST)
» 15 (OUST, 10 STEL = 10 (Fune); 15
[Eu::gt)SURE LMTSGVEN | 7440- 5 (FUME) RESPIRABLE | (FUME, E:%IJNG' T
ARE FOR ZINC OXIDE, ese |BALANGE 10@usm | 10(FUME) ngTU]GT e a9
FuwE ) RESPIRABLE | PEL) s
el TWA = 1.5 (RESPIRABLE
ity FRACTION, FUME)
1950 PEL) CARCINDGEN: EPA-D
TIN oy 0.30-1.5 2 NE 2 NE 100 NIOSH REL: 2
NIOSH REL:
TWA=1
STEL=3
MANGANESE 5 DFG MAK:
(EXPOSURE LIMITS ARF (CEILING) TWA = Q.5 (INHALABLE
FOR MANGANESE, 7438- 0.50 0.2 NE 1 (VACATED 3 500 FRACTION)
ELEMENTAL, INORGANIC 96-5 ' . 1988 PEL) | (VACATED PEAK = 10=MAK, 30 MIN.,
COMPQUNDS, AND FUME, 1969 AVG VALUE
AS MANGANESE) PEL) DFG MAK PREGNANCY
RisK
CLAsSIFIcATION: ©
CarcinogeN: EPA-D
NIOSH REL:
IRON 5, Ad (No DFG MAK:
Oroogeowene 1708 1o |Gl o ke (e | BRs s
FuME [FEZ03), AS FE) CARCINOGEN) CARCINOGEN: IARC-9,
TLV-A4
15 (TOTAL
DuST)
5]
7440- (RESPIRABLE NIOSH REL:
SILICON 213 0.50 10 NE FRACTION) NE NE TWA =10 (TOTAL DUST); §
10 (TOTAL (RESFIRABLE FRACTION)
DbueT)
(VACATED
1988 PEL)
COMPONENT 2: FLUX COATING ON RODS
EXPOSURE LIMITS IN AIR
Chemical name CAS # % wiw ACGIH - TLV OHSA - PEL OTHER
TWA STEL TWA STEL IDLH
ma/M® maiv’® maiv® wet® | meiv® M/’
BORIC ACID 1004333 | eos0 | NE NE NE NE NE NE

E= 'ABLISHED.

SEE SECTION 16 FOR DEFINISTIONS OF TERMS USED

NOTE (1} The ACGIH has an cstablished exposure limit for Welding Fumes, Not Otherwise Classlfied. The Threshold Limit Valus Ia 5 mg/m3. NIOSH
dlassifies welding fumas a8 carcinogena. Single valuss shown are rnaﬂmum. uniess otherwlse noted.
NOTE (2): ALL WHMIS required Information is Included in appropriate sectiona baeed on the ANSI 2400.1-1888 format.
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COMPONENT 2; FLUX COATING ON RODS (CONTINUED)

| EXPOSURE LIMITS IN AIR
Chemical name CAS # % WW AGGIN ~TLV i BEL OTHER
TWA STEL TWA STEL IDLH
M mMG/M® MG/M® MeM® | mev® Ma/v®
METHACRYLATE/AFLIPHATID
& NAPHTHENIC PROPRIETARY NE NE NE NE NE NE
HYDROCARBON GOMPOUND
BORAX GLASS (THE 10
EXPOSURE LIMITS ARE FOR 1303-968-4 10-30 1 NE (VACATED NE NE NIOSH REL: 1
BORATES, ANHYDROUS) 1989 PEL)

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product consists of bare or coated, odoriess, solid bronze rods, There arc no
immedlate health hazards associated with this product. This product is not flammable nor reactive. If invalved In a
fire, this product may generate Irritating fumes and a varlety of metal oxides. Emargancy responders must wear
personal protective equipment suitable for the situation to which they are responding.

SYMPTOMS DF OVER-EXPDSURE BY ROUTE ﬁ EF&URE.
During brazing operations, the mosl signlficant route of over-exposure Is via Inhalation of funes.

INHALATION: Inhalation is not anticipated to be & significant route of over-exposure to the rods. Inhalation of large amounts of parileulates generated
by this product during metal processing operations may result in Irtitation. Inhalatlon of coppar oxide and Zlnc oxide fumes can cause metal fume fever.
Initisl mpma of metal fume fever can |nclude a metalfic or swesl taste in the mouth, dryness or Iirilation

of the throat, and coughing. Later symptoms (after 4-48 houre) can include sweating, shivering, headachse, fever, chills, thirstiness, muscle aches,
nsuses, vomiting, weskness, and liradnese. Repestsd over-exposures, via inhalation, to the dusts or fumes generatad by thls product during brazing
operations may have adversa affscts on the lungs with possible pulmonary edema and emphysema (life threatening lung injuries). Chronic over
exposure to Copper dust may cause tiredness, stuffiness, dlarthea, and vomitlng. Refer to Section 10 (Stability and Resctivity) for information on Lhe
specific composition of brazing fumes and gases.

CGONTACT WITH SKIN or EYES: Gontact of tha rod form of this praduct with the skin Is not anticlpated to be Imritating. Rare cases of allergic contact
dermatitis have bsen reported In psople working with copper dust. Contact with the rod form of this praduct can be physicsily damaging to the ays (l.8.,
foralgn object). Fumes generated during brazing operations can be initaling to the skin and eyes. Symptoms of ekin over-exposure may Includs Irritation
all:d redness; prolonged or repeated skin over-exposures may lead Lo allergic contact dermatitls. Contact with the moltan reds will bum contaminated
skin or eyas.

SKIN ABSORPTION: Skin absorption Is net known to be a significant routs of over-exposure for any component of this product.

INGESTICN: Ingestion is not anficipated to be a route of occupsational exposure for this product.

INJEGTION: Though hot e likely route of cecupational expasure for this product, Injectlon (via punctures or lacerations in the skin) may cause local
reddaening, tissue swelling, and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation In Ley Terms. Symptams Associalad with ovaraxpasire to this producl and the
fumes d during brazing operations are as followa:

ACUTE: The chief acute health hazard assoclated with this product would be Lhe potenlial for imritation of contaminated skin and eyes when exposed to
furnss during brazing operations. Inhalation of large amounts of panticuletes generated by this product during metal processing operations may rasult In
irritation, Inhalation of copper oxide and zinc oxide fumes cah cauae matal fume fever. Inhalation of large amounts of panticulalas generatad by this
product during metal processing operatians can result in phaumacanlasis (a diseasa of the lungs). Contact with the molten materlal will burn
cohtamlnated skin or ayes. Severs ingestlon over-exposure to Copper (a component of this product) may be fatal, .
CHRONIC: Chronic skin over-exposure to the fumes of this product during brazing operations may praduce dermetitis (red, inflamed skin). Chronle ovar-
exposure to Copper dust may cause tiredness, stuffiness, diarhea, vomiting, discoloration of lhe skin and eyss, and kidney and liver disorder.
Additionally, rare cases of allergic contact dermetitia have been reportad in peopls worling with copper dust. Refer to Sacllon 11 (Toxcologlcal
Informatlon) for further Information. TARGET ORGANS: For fumes: Skin, eyes, respiratory system, kidney and liver.

PART Il wnat shouid 1 do if a hazardous situation occurs?

4, FIRST-AID MEASURES
Viclims of chemical exposure must be taken for medical attenlion. Rescuers should be eken for medical ettention, if
necessary. Take a copy of Iabel and MSDS to heaith professional with victim.
SKIN EXPOSURE: If dusts or paniculates generaled by the flux coating on the filux coated products or fumes generated by brazing operations involving
thess products contaminate the skin, bagin decontamination with running water, If molten material contaminates the skin, immediatsly begin
decontamination with cold, running water. Minimum flushing is for 15 minutss. Victim must seek madical attention If any adverse reaction occurs.
EYE EXPOSURE: If dusts or parlculates gansratad by the flux coating on the flux coated praducts or fumes generated by brazing operationa invalving
these products anter the eyas, open victim's ayes while under gently running water. Use sufficient force to open eyelids, Have victim “roll" eyss.
Minimum flushing is for 15 minules, Victim must seek immediata madical attenlian.
INHALATION: If dusts or particulstea genarated by the flux coating on the flux coalad products or fumes generated by brazing operations involving
these products ate [nhaled, ramove victim to fresh alr. If necessary, use arnificlal respiration to suppor vital functions.
INGESTION: If swallowed call physician immediatsiyl Do rot induca vomiting unlesa diractad by medical peraonnsl. Rinae mauth with water if person is
conrgious. Nevar give fluide or induce vamiting if persan Is unconscious, having convulslons, or not breathing.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Skin, resplratory, pancreas and kidney disorders may be aggravated by prolonged over-
exposures to the dusts or fumes generated by these products.
RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminals overexposure.
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5. FIRE-FIGHTING MEASURES
FLASH POINT: Not flammable.

AUTOIGNITION TEMPERATURE: Not flammable.
FLAMMABLE LIMITS (In alr by volume, %):
Lower (LEL): Not applicable.
Upper (UEL): Nol applicable,
FIRE EXTINGUISHING MATERIALS:
Walter Spray: YES Carbon Dioxide: YES
Halon: YES Foam: YES
Dry Chemical; YES Othar: Any "ABC" Class
UNUSUAL FIRE AND EXPLOSION HAZARDS: When involved in a fire, this
preduct may genarats Imitating fumes and a varlety of metal compounds. The
molten material can presant a significant thermal hazard to firafighters.
Explosion Sensitivity to Mechanical Impact: Not sensitive.
n Sensitivity to Static Discharge: Not sensilive.
SPECIAL FIRE-FIGHTING PROCEDURES: Not applicabla for these products.

6. ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK RESPONSE: Not Applicable.

PART M Howcan i prevent hazardous situations from occurring

7. HANDLING and STORAGE
WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avold getting this product ON YOU or IN YOU., Wash thoroughly after
handling this product. Do not sat or drink while handling this product. Use In a well ventilated location. Use ventilation and other engineering controls lo
minimize potential sxposure to this product,
STORAGE AND HANDLING PRAGTICES; All employees wha handle this materlal should be trained Lo handle It safely, Avold breathing fumes of this
product during brazing operatlons. Opsn contalners on a stable surface. Packages of (hls product must be properly labeled. When this product is used
during brazing operations, follow the requirements of the Federal Ocoupational Safety and Heallh Welding and Cutting Standard (28 CFR 1810 Subpart
Q) and the safety standards of the American National Standards Instituts for walding end cutting (ANSI 249.1).
STORAGE AND HANDLING PRACTICES (continued): Siore packagss In a cool, dty lozatlon. Storage In an atmosphere that is wet, moist, or highly
humid may lead 1o corroslon of this product. Store away from incompatible materials (see Section 10, Stability and Reaclivity).
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Not applicabls.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION
VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventllation to ensure exposure levels are maintained below the limits provided in
Section 2 (Composition and [nformatien on Ingredients). Prudent practice Is (o ensure eyewash/safety shower stations are available near areas whare
this product is used, :
RESPIRATORY PROTECTION: Malntaln alrborns contaminant concentrations below guldelines [isted in Section 2 (Composition and Information on
Ingredients). If respiratory protaction Is needed (l.e., a Weld Fume Respirator or Alr-Line Resplrator for brazing In confined spacss), use only protection
authorized in 20 CFR 1910.134 or applicable State regulations. Respiratory Protection is recommended to be wom during brazing operatlons. Use
supplied air respiration protection if oxygen levels ere below 19.5% or are Unknown. The following are NIOSH recommendatlons for resplrator selection
for welding fumes (which would also be applicable for brazing operations), based en NIOSH REL:

CONCENTRATION RESFIRATORY EQUIPMENT FOR WELDING FUMES
Al Concentrations above the NIOSH REL, or where there Is no REL, al any Detactabls Concantration: Any self-contalned breathing apparatus
that hes e full facepisce and is opersted In a pressure-demand or other positive-pressure mode; or any supplled-alr resplrator that has a full
facaplece and |s operated In a pressure~demand or clher posiilve-pressurs mode In comblnation with an auxilary selfcontained breathing
apparatus operaled in pressure-demand or olher positive-pressure mode,

Escaps; Any sir-purifying, full-faceplece respirstor (gas mask) with a chin-styls, front- o back-mounted onganle vapor canlster having a high-efficiency
particulsts filter; or any sppropriste escape-typs, self-contained breathing apparatus

NOTE: IDLH Concentration: PutsnﬂarNIOSH carcinogen. [Not determined yet].

EYE PROTECTION: Safely glasses. When these products are used in conjunction with Brazing, wear safety glesses, goggles, or face-shield with fitter

lens of appropriate shade number (per ANS| 249,1-1888, "Safety in Welding and Culting”). If necessery, refer ko U.S. OSHA 28 GFR 1810. 133, or

appropriate Canadian Standarda.

I-EIND PROTECTION: Wear gloves for routine Industrial use. When these products are used In conjunclion with Brazing, wear ghvas that protect from

sparks and flame (per ANSI 248.1-1988, “Safety In Welding and Cutting”). If necessary, refer to U.S. OSHA 28 CFR 1210,138 or appropriate Standards

of Canada.

BODY PROTECTION: Use body protection eppropriate for task. If a hazard of Injury to the faet exsts due to falling objects, rolling objects, where

ohjects may plerca tha soles of the feet or where employes’s fast may bs axposad to slectrical hazards, as described in U.S. OSHA 29 CFR 1910,1386.
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9. PHYSICAL and CHEMICAL PROPERTIES
The following information is for copper, a maln companant of this product, unless otherwlse Indicated:

RELATIVE VAPOR DENSITY (alr = 1): N/A EVAPORATION RATE (nBuAc = 1): N/A

SPECIFIC GRAVITY @ 20°C (water = 1): 83-8.5g/cc  FREEZING/MELTING POINT: 1600-1900°C (671-1038°F)
SOLUBILITY IN WATER: Insoluble pH: Not Applicable

VAPOR PRESSURE, mm Hg @ 1284°C: N/A BOILING POINT @ 24 mm Hg: 2595°C (4703°F)

ODOR THRESHOLD: Not Applicable
COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT): Not Applicable
The following information is for zinc, a main component of this product:

RELATIVE VAPOR DENSITY (alr = 1): N/A EVAPORATION RATE (nBuAc = 1): N/A

SPECIFIG GRAVITY @ 20°C (water =1): 7.14 FREEZING/MELTING POINT: 419°C (786°F)
SOLUBILITY IN WATER: Insoluble pH: Not Applicable

VAPOR PRESSURE, mm Hg @ 1284°C: 1 BOILING POINT @ 24 mm Hg: Approx. 807°C (1665°F)

DDODR THRESHQOLD: Not Applicable

COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT): Not Applicable

The following Information Is for the products:

APPEARANCE AND COLOR: This product consists of bare or coated, cdorless bronze rods,

HOW TO DETECT THIS SUBSTANCE (waming properties): The appearance is & distinctive chamscteristic of this product.

10. STABILITY and REACTIVITY
STABILITY: Slable.

DECOMPOSITION PRODUCTS: Thermal decomposition products can include copper and zinc compounds and a varlety of metal axldes.
MATERIALS WITH WHICH SUBSTANCE I8 INCOMPATIELE: Strong aclds, sirong axdizers, some halogenated compounds.
HAZARDOUS POLYMERIZATION: WIll not oocur.

CONDITIONS TO AVOID: Uncontrolled exposure to extreme temperatures, incompatible meterials.

PART |V is thers any other useful information about this material?

11. TOXICOLOGICAL INFORMATION
TOXICITY DATA: Presenled below are human toxleologleal data avallable for the components of these producls present in concentration greater than
1%. Qther data for animals are available for the components of these producls, but are nol presented in this Material Safety Dala Sheel.

BORIC ACID: BORIC ACID (continued): GOPPER;

Skin Initancy (human) = 15 mg/ 3 days/ TDLo (eral, infant) = 800 mgfka/ 4 weeke/  TDLo (oral, human) = 120 «<g/kg:
intermittent; mild intermlittant gastrolntestinal lract effects

LD (oral, human) = 37 mg/kg/ boron as LDLo (oral, infant) = 934 mg/kg ZING:

boric acid LDLo (gkin, infent) = 1200 mg/kg Skin Irrlancy (human) = 300 =g/ 3 days/
LD (skin, infant) = 210 mg/Kg/ boron as LDLo (gkin, chlid) = 4000 mg/kg/ 4 days intermitient; mild

borlc acld LDLo (skin, man) = 2430 mofig TCLo (inhalation, human) = 124 mg/ma/
TOLo {oral, child) = 500 mg/kg; LDLo (skin, child) = 1500 mg/kg 50 minutses: pulmonary system, skin
gestrointestinsleffects LDLo (subeutansaus, Infant) = 1100 effects

LDLo (orsl, man) = 429 mg/kg: mglkg

cardlovascular systemic effects TOLo (unreported, man) = 170 mglkg;

LOLo (oral, woman) = 200 mg/kg gastrointestinal effects

LBLo (unraported, man) = 147 mg/

SUSPECTED CANGER AGENT: The camponants of this product are listad as follows:

MANGANESE: EPA-D, Not Classlfiable as {0 Human Carcinogenlclly (Inadequale human and animal evidence of carcinogenicity or no data svailsbls).
COPPER: EPA-D, Not Classlifiable as {o Human Carcinogenicity (inadequate human and animal evidence of carcinogenicity or no data availabls).

The olher compenenls of this product are not found on the following lists: FEDERAL QSHA Z LIST, NTP, IARG, and GAL/OSHA and therelore are not
considared to be, nar suspacted 1o bes, cancar-cauelng agsnts by these agencles.

IRRITANCY OF PRODUCT: This producl's dusts or fumes may be imitating to contaminated skin and eyes, Fumes may be imitating to (he respiratory
sysiem,

SENSITIZATION TO THE PRODUCT: Rare cases of allerglc contact dermatitis have besn raported In paople working with copper dust.

REPRODUCTIVE TOXICITY INFORMATION: Listed below le information concerning the seffects of these products and thelr
constituents on the human reproductive system.

These compenents are not reported to produce mutagenic effects in humans, Animal mutation data are available for Boric Acld
and Nickel {nan'zﬂwents of these products); these data were oblained during elinical studies on specific animal tissUss exposad o high doses
of this compound.,

Embryotoxicity: Thess components are not reported 1o produce embryotoxic effects in humans.

Teratogenicity: Thesa components are nol reported to cause teratogenic effects In humans. Clinical studies on test animals exposed to

relstively high doses of Copper and Nickel (constituents of these products) indicats teratopenic effects.

Reproductive Toxigity: These components are not reporied to cause reproductive effects In humans. Clinleal studles on test animals exposed
lo relatively high doses of Boric Acid and Copper (constitusnts of these producls) indicate adverse reproduclive effects.

A mutagen Is a chemicel, which causes permanent changes fo genetic meterlel (DNA) such that the chenges will propagate
through gsnerstional linas, An ambryotoxin is e chemicsl, which cavses damage to a developing embrya (i.e. within the first eight
weeks of prsgnancy In humans), but the damage does nof propagate across generational lines. A teratogen Is a chemical, which
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causes damage fo a developing fetus, but the damage does not propagale across generational lines. A reproductive toxin [s
any subslence, which interferes in any way with the reproduclive prucess.

BIOLOGICAL EXPOSURE INDICES: Currently, thare ars Blelogical Exposure Indlces (BEls) determined for the Fluoride
Compound component of the Flux Coating (as a Fluoride).

BIOLOGICAL EXPOSURE INDJCES:; Currently, there are no Biological Exposure Indices (BEIs) associated with the omponents of this product.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Skin, respirslory disorders, kidney and fiver disorders may be ggravated by prolonged over-
cxposures to the dusts or fumas generatad by this product.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminale overexposure.

12. ECOLOGICAL INFORMATION
ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.
ENVIRONMENTAL STABILITY: Tha components of this product ere expected to persist in the environment for an extended
pariod of time. Copper end Zinc will react with water and air to form & variety of stable oxides, Additional environmenta! data
are avallable as follows:
ZINC: Solubility: Insoluble in water. Biological Half-Life for normal humans 162-500 days, Bioconcentration: The Bioconcentration Factor in
edible ortions of Crassustres virgins, adult oyatsr) is 16,700 (total zing),
COPPER: Solublilty: Insoluble. There Is no svidence of any blotransformation for coppar compounds. Copper |s accumulated by all plants and
animals.
BCF Algae = 12; plants = 1,000; inveriebrete = 1,000, fish = 667 and fish =200(Scluble copper salts),

EFFECT OF MATERIAL ON PLANTS or ANIMALS: This product ia not expected to cause adverse effects on plant or enimal life. Specific data on test
anlmals ara avallable but are not prasented In this Material Safaty Data Sheet.

EFFECT OF CHEMICAL ON AQUATIC LIFE: This product may cause adverse effects on aquatic lifa. Additlonal environmental data are avallable as
follows:

BORIC ACID: COPPER: Copper ie concenlrated by plankton by 1000 or more. Copper
LCso (rout aggs) = 100 ppm/ soft may concentrate to tode levels In the food chaln.

LCao (traut eggs) = 79 ppml hard 2INC: Ddarless zinc polsoning causes inflamed gills in fish. Laboratory
LCso (catfish eggs) = 155 ppm/ soft studies of Atlantic salmon, rainbow trout, carp, and goldfish have shown
LCso (catfish aggs) = 22 ppmy/ hard avoidsnce reactions by thess fish to zinc in water.

LCro (goldflsh eggs) = 48 ppm/ soft

LCso (goldfish eggs) = 75 ppm/ hard

LCso (Daphinie magna) = 133 mg/L/ 48 hours

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Waste disposal must be In accordance wilh appropriate Federal, Stale, and local
regulalions. This_pmdud, If unaltered by use, may be disposed of by trealment at a permitted facllity or as advised by your local hazardous waste

regulalory authority.
EPA WASTE NUMBER: Nol applicable to wasts conslsling only of this product.

14. TRANSPORTATION INFORMATION
THIS MATERIAL IS NOT HAZARDOUS (Per 49 CFR 172.101) BY THE U.S. DEFARTMENT OF TRANSPORTATION.
PROPER SHIPPING NAME: Not Applicable
HAZARD CLASS NUMBER and DESCRIPTION: Not Applicable
UN IDENTIFICATION NUMBER: Not Applicable
PACKING GROUP: Not Applicable
DOT LABEL(S) REQUIRED: Not Applicable
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER, 2000: Not Applicabls
MARINE POLLUTANT: No compoenent of this product is designated as a marine pollutant by the Departmant of
Transportation (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This material is not considered as
dangergus goods, per regulations of Transport Canada.

15. REGULATORY INFORMATION
ADDITIONAL U.S. REGULATIONS:

U.S. SARA REPORTING REQUIREMENTS: The components of thasa products are subject to the reporting raquiraments of
Sections 302, 304 and 313 of Tille 1l of the Superfund Amendmenis and Reauthorlzatllon Act, as follows:

b g PR e e e S ARV e L= U S T e

...... AR IR T, TR B e R R L
No Yes

No Yes

No Yes (fume or dust)

U.S. SARA THRESHOLD PLANNING QUANTITY: There are no speclic Threshold Planning Quanttles for any component of this praduct. The default
Federal MSDS submisslon and Inventory raquirement lling threshold of 10,000 Ib (4,540 kg) may apply, per 40 CFR 370.20.
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15. REGULATORY INFORMATION (Continued)
U.5. TSCA INVENTORY STATUS: The components of this product are listed on he TSCA Inventory.
U.S. CERCLA REFORTABLE QUANTITY (RQ): Copper = 5000 Ibs; Zinc = 1000 Ibs. (for metal parilcles under 100 micrometers In dlameler).

Alaska-Designated Toxic and Massachusetts-Substance List: Pennsylvania-Hazardous Substance
Hazardous Substances: Coppsr Fume.  Copper, Manganese, Tin, Zinc. List; Copper, Manganese, Silicon, Tin,
Dust, & Mist, Mangansse, Tin. Michigan-Critical Materlals Reglster: Zine.
Callfornla-Permissible Exposure Copper. Rhode Island-Hazardous Substance
Limits for Chemical Contaminants: Minnesota-List of Hazardous Lisl: Copper Fume, Dust, & Mist,
Copper, Mangenese, Silicor, Tin. Substances: Copper Dust & Mists, Manganese, Silicen, Tin, Zing,
Florlda-Substance List: Copper Fume,  Manganess, Sllicon, Tin. Texas-Hazardous Substance List:
Dust, & Mist, Manganese, Tin, Zinc, Missourl-Employer Informatlon/Toxlc Copper Fume, Manganese.
llinols-Toxlc Substance List: Copper, Substance Lisk: Copper, Mengeness, West Virginia-Hazardous Substance
Manganess, Sliicon, Zine. Sliicon, Tin. List: Copper Fume, Manganese.
Kansas-Section 302/313 List: Copper, New Jersey-Right to Know Hazardous  Wiscensin-Toxlc and Hazardous
Manganese, and Zinc. Substance List: Copper, Mangsnese, Subslances; Copper Fume, Manganese.

Tin, Zinc.

North Dakota-LIst of Hazardous

Chamicals, Reporiable Quantities:

Copper, Zinc.

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION €5): WARNING: This product may contain
chamleals, and when used for walding or brazing may produces fumes or gasas contalning chamicals, knawn o the State of Callfornia to
cause cancer, and/or birth defects (or other reproductive harm.)

LABELING (Pracautionary Statements):

WARNING: PROTECT yourself and others. Read and understand this informaltlon.

FUMES AND GASES can be hazardous ko your health,

HEAT RAYS {INFRARED RADIATION) fram flame ar hot metal can injure Your ayes.
= Before Use, read and understand the manufacturer's instructions, Material Safety Data Sheets (MSDSs), and your
employer's safety policies,
e Keep your head out of the fumes.
o Ussml enough ventilation, exhaust et the arc, or both, lo keep fumes and gases from your breathing zone and the
general area.
= Wear correct eye, ear, and body protection.
» See American National Standard Z49.1 Safety in Welding, Cutting, and Allisd Processss, published by the American Walding
Soclety, 550 N.W. LeJeuns Road, Mlaml, Florlda 33128. OSHA Safety and Health Standards, avallable from the U.S.
Govemment Printing Offica, Washington, DC 20402

DO NOT REMOVE THIS INFORMATION.

ADDITIONAL CANADIAN REGULATIONS:

CANADIAN DSL/NDSL INVENTORY STATUS: The compenents of these products are on the DSL Inventory.

OTHER GANADIAN REGULATIONS: Not applicable.

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: The componsnts of thase
are not on the CEPA Prioritles Substances Lists.

CANADIAN WHMIS SYMBOLS: Not applicable.

16. OTHER INFORMATION
PREPARED BY; Authauser Corporalion
38 West Mall
Plainview, NY 11803
(516) 694-8696

DATE OF PRINTING: _ ___ Juna 24, 2002 ‘
This Material Safety Data Sheet Is oifered pursuant (o OSHA's Hazard Communication Standard (29 CFR 1910.1200).

government regulallons must be reviewed for applicabliity to these products, The Information contalned hereln relates only tuthe
specliic product. If the product s combined with other materials, all component propsrties muet be consldered. To the best of the
Aufhauser Corporation's knowledge. the Information and recommendations contalied In this publication are rellable and accurate as
of the date of issue. However, accuracy, sultablilty, or completeness are not guaranteed, and no warranty, guarantee, or
represantation, expressed or implied, isa made by Aufheuser Corporation es 1o the gbsolute comaciness or aufficiency of any
representation contalnad In this and other publications; Aufhauser Carperation assumes no responsibliity in connaction therewith;
nor can it be assumed that all acceptable ssfety measures may not be required under particular or exceptional condilions or
circumstances. Data may be changed from time to time. Be sure o consuit the latest edition.
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DEFINITIONS OF TERMS

A large number of abbreviations and acronyms appear on a MSDS. Some of thess, which are commonly used, includa the following:
CAS # This is ihe Chemical Abstract Service Number which uniquely identifies each constituent.

EXPOSURE LIMITS IN AIR:
ACGIH - American Conference of Govemmental Industrial
Hygienlsts, a professional assoclation which establishes
exposure limits. TLV - Threshold Limit Value - an airbomne
concentration of a substance which |s conditions under
which it is generally balieved that numars may be
repeatedly axposed without adverse affect. The duratian
must be considored, Including the B-hour Time Weighted
Average (TWA), the 15-minute Short Term Exposure Limit, and
the Instantansous Calling Level (). Skin abeorption effects
mus! also be considersd.
OSHA - U.S, Occupational Safety and Heallh Administration,
PEL ~Permissible Exposurs Limit - This exposure value mesns
exacily the same as a TLV, except that it is enforceable by
OSHA. The OSHA Permissible Exposure Limits are basad In the
1989 PELs and the June, 1983 Alr Cantaminants Rule (Federal
Register: 58; 35338-35351 and 58: 40181). Bath the curmant
PELs end the vacated PELs are indicated. The phrass,
"Vacated 1989 PEL" Is placad next o the PEL which was
vecsted I:lz Court Order. IDLH » Immediatsly Dangerous to Life
and Health — This level represanta a conceniration from which
ohe can escapa Within 20- minutes without s escape-
preventing or permanent injury. The DFG - MAK is the Repubhc
of Germany's Maximum Exposure Level, similar to the U.S.
PEL NIO8H is the Nalional Institute of Occupalional Safety and
Health, which Is the research am of the U.S. Oceupational
Sefety and Health Administration (OSHA). NIOSH issues
exposure guidelines called Recommended Exposure Levals
(RELs). When no exposure guldelines are established, an entry
of NE is made for reference.
HAZARD RATINGS:
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM:
Health Hazard: 0 (minimal acute or chronic exposure hazard); 1
(slight acute or chronic exposure hazard); 2 (moderate acute or
significant chrenle exposure hazard); 3 (severs acuta axposure
hazard; onetlme overexposure can result In permanent injury
and may be fatal); 4 (extreme acute exposure hazard; onetime
overexposure can be fatal), Elemmability Hazard: 0 (minimal
hazafd} 1 (materials that require substantlal pre-hasting before
buming); 2 {combustible liquld or sollds; liquids with a flash polnt
of 38-83°C [100-200°F]); 3 (Class IB end IC lammable liquids
with fiash polnts below 38°C [100°F]); 4 (Class LA flammable
liquids wilh flash points below 23°C [73°F] and boiling poinis
below 38°C [100°F]. Reaclivity Hazard: 0 (normally stabla); 1
{material that can become unstable al elevaled tempearatures or
which can react slighlly with water); 2 (materials Ihat are
unstabis but do not detonate or which gan resct vinlsntly with
waler); 3 (malerials that can detonate when Inlilated or which
can react explosively with water); 4 (materials that can detonate
at normal temperalures or pressures),
NATIONAL FIRE PROTECTION ASSQOCIATION: Health
Hazard: 0 (materlal that on exposure under fire conditions would
offer no hazard bayond that of ordinary combustible materials):
1 (meterials that on exposure under fire conditions could cause
irritation or minor residual Injury}; 2 (materials that on intense or
continued eXposure under fire conditlons eould eausa temporary
Incapachation or passible residual Injury); 3 (malerlals thal can
on short exposure could cause serlous temporary or residusl
Injury); & (materiala thet under very shart eXposure cauges death
or major residual Injury). Flammablilty Hazard and Reactivity
Hazard: Refer to definitlons for “Hazardous Materlals
Identification System”.

FLAMMABILITY LIMITS IN AIR:

Much of lhe information related to fire and explosion is derived
from the Natlonal Firs Pratection Assaciation (NFPA). Flash
Polnt — Minimum temperaturs at which a liquld gives off
sufficient vapors to form an ignitable mixture with air.
Autpignition Temperature: The minimum ternpserature required (o
Initiate combustion In alr with no other sourca of ignition. LEL -
Lhe lowesl percent of Vaporin air, by volume, thal will explode or
ignite in the presence of an ignition source. UEL ~ the highest
percent of vapor in air, by volume, (hat will explode or ignite in
Lhe presence of en ignition source.

TOXICOLOGICAL INFORMATION:

Human and Animal Toxlcology: Possible health hazards as
derived from human data, animal studies, or from the results of
studies with simllar compounds are prasanted. Deafinitions of
some terms used in this section are: LDaa - Lethal Dose (solids
& liguidg) which killa 50% of the expossd animals; LCsa - Lathal
Concentration (gaees) which kills 50% of the exposed animals;
ppm concentration expressed in parts of material per million
perts of air or water; mg/ms concentration expressed in weight
of subatance par volume of alr; mp/kg quantity of matarlal, by
waight, administerad n a lest subjact, based on Iheir bady
weight in kg. Other measures of toxicity include TDLo, the
fowest dose to cause a symptom and TCLo the lowest
concentration la cause a symplom; TDo, LDLo, and LDo, or
TC, TCo, LCLo, and LCo, the lowest dusc (or concuntmﬁnn) to
cause |ethal or toxic effects. Gancer Information: The sources
are: IARC - the Internaltional Agency for Reaearch on Cancer;
NTP = the Nallonal Toxicology Pragram, RTECS - the Registry
of Toxic Effects of Chemical Substances, OSHA and
GAL/IOSHA. 1ARC and NTP rele chemicals on & scale of
decragsing potential to cause human cancer with rankings from
1 to 4, Subrankings (2A, 2B, efs.) are alsc used. Other
Information: BEI - ACGIH Biological Exposure Indices,
reprasent the levels of datarminants which are most likely 1o be
observed In spacimans collactsd from a healthy worker who has
been exposed to chemicals 1o the same extent as a worker with
inhalation expesure to the TLV. Ecologleal Information: EC is
{ha effect concentration in weter, BCF = Bioconcanlration
Factor, which is used to determine if a substance will
concentrate In lifeforms which consume contaminaled plant or
animal matter, Coefficlent of Oil/Water Distribution is
representad by log Kew or log Kee end is usad 1o assess a
substanca's behaviar In the environment.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations
on the materisl. U.5.: EPA is the U.S. Environmental Protection
Agency. DOT s the U.S. Department of Transpontatlon. SARA
Iz the Superfund Amendments and Reauthorlzatlon AcL TSCA
ie the U.S, Toxic Substance Control Act. CERCLA (or
Superfund) refers to the Comprehensive Environmental
Response, Compansation, and Liability Act. Labsling is per the
American National Standards Inslilute (ANSI Z2129.1).
CANADA:

CEPA is the Canadian Envirenmental Protection Act, WHMIS i=
the Canadian Workplace Hezardous Materials Informelion
System. TC Is Transport Canada. DSL/NDEL aro the Canadlan
Domestic/Non-Domaeslic Substancas Lisls, The GPR is the
Canadlan Product Regulations. This section also Includes
Informatlon on the precaullonary warnings which appear on the
materials package label,
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MISCELLANEOUS CHEMICALS
(FIRE EXTINGUISHER CHEMICAL, BATTERY, ANTIFREEZE,
SOLVENT, SPRAY PAINT)
Knife Lake Project - Spring 2004 Drill Programme

Supplementary MSDS Section to “Spill Contingency Plan - Kikerk/Knife Lake Project”— 08 April 2004



