Mackenzie Valley Land and Water Board
Tth Floor - 4918 56th Avenue
P.0. Box 2136

YELLOWKNIFE NT X1A 2P6
Phanz (867) 669-0506
FAX (867 873-6810

e ety Lahl

Application for: TYPE A & Water Board

X Flbe
New Land Use Permit Amendmernt N0 7 2008

}. Applicant’s name and mailing address:
Canadian Zinc Corporation
1710 -- 650 W. Georgia St. Telephone numbert: 604-688-2001

Vancouver, BC, V6B 4N9

2. Head office address: As above Fax number: As above
Field supervisor: To Be Determined
Satellite telephone: 1-600-700-2434

Satellite fax: 1-600-700-9209
VOIP telephone: 604 357 3513 Telephone mumber: As above

3. Other personnel (subcontractor, contractors, company staff ete.)

Approximately 220 full-time staff on rofation, 110 on site at any one time

4. Eligibility:
(Refer to section 18 of the Mackenzie Valley Land Use Regulations)

a)i) X a)(ii) a)(tii) b)(i) b)(ii)
5. a) Summary of operation (Describe purpose, nature and location of all activities.) **See Attached Project
Description**

Underground mining of up to 1200 tonnes/day of lead-zinc mineralization using stick-type and/or ANFO explosives,
followed by milling and flotation to produce mineral concentrates.

b) Please indicate if a camp is to be set up. (Please provide details on a separate page, if necessary.)

The land use operation will be based in and serviced from the existing facilities at the Prairie Creek Mine. Some facility
upgrades will be undertaken to provide a new kitchen/diner, dormitories, power generators and incinerator.




6. Summary of potential environmental and resource impacts (describe the effects of the proposed land-use operation
on land, water, flora & [auna and related socio-cconomic impacts). (Use separate page if necessary.)

Mine water will be free of ammonia, but may contain metals. Mine water to be used in mill process, or treated for
discharge (see companion Water License application for water management plan). A Waste Rock Pile will be located in
a prepared site with runoff diversion and drainage collection.

7. Proposed restoration plan (please use a separate page if necessary).

The mine will be completely backiilled with a mill waste-cement mix. The Waste Rock Pile will be covered with an
engineered cap. All infrastructure will be removed if no long term use is required, except for the airstrip which will be
left.

8. Other rights. licences or permils related to this permit application (mineral rights, timber permits, waier licences,
etc.)

Mining Leases ML 2854, ML 293], ML 2932, ML 2933, ML 3313, ML 3314, ML 3315, ML 3238§; Mineral Claims
Fa7134-F67137, K01365-K01370; Surface Leases 95F/10-3-35, 95F/10-7-4; Land Use Permiis MV2003F0028,
MV2001C0022, MV20010023 and MV2004C0030; and, Water Licenses MV2007LE-0026 and MV200112-0003.

Roads: Is this to be a pioneered road? /A Has the route been laid out or ground truthed? N/A

9. Proposed disposal methods.

a) Garbage:
Combustible refuse {(excluding plastics) to be incinerated, including sewage plant sludge. Non-combustible
refuse to be disposed of in Waste Rock Pile. Incinerator ash to be backfilled underground in a mili waste and
cement mix. Inert waste will be landfilled in the Waste Rock Pile.

b) Sewage (Sanitary & Grey Water):
Sewage treatment plant at the mine site. Sludge to be incinerated.

¢} Brush & trees:
NIA

d) Overburden (Organic soils, waste material, etc.}:
Alluviur below toe of Waste Rock Pile to be built over by Waste Rock Pile. All other constniction in
previously disturbed areas free of overburden,

10. Equipment {includes drills, pumps, etc.) {Please use separate page if necessary.)

This list is of the major mobile equipment, and is not intended to be exhaustive nor definitive, but rather an indication of
the types of mobile equipment necessary to support the proposed development.

Type & number Size Proposed use
Scoops - 6 Mining
Ore trucks — 4, personne! trucks ~ 4 Mining
Locomotives — 2, cars — § Mining
Diamond drills - 2 Mining
Drill jumbos and bolters - 4 Mining
Cement trucks - 2 ' Camp Operations
Rock wagons (Volvos) - 3 Camp Operations
Dozers—3 D6, D8 Camp Operations
Scrapers & compactors - 4 Camp Operations
Graders - 2 Camp Operations
Loaders & forklifts— 6 Camp Qperations
Excavators - 2 Camyp Operations
Trailers - 4 Flat deck, low boy Camp Operations
Trucks and buses — 20 Tire, lube, 5t, 2t, 3%t, Y51 Camp Operations




11. Fuels

0

Number of containers

Capacity of containers

Location

Diesel 4 1.7 million litres Tank Farm
1 4,000 litres Mill
i 4,000 litres Admin Building
1 800 titres Admin Building
i 2,000 litres 870 m level portal
1,000 litres Tidy tanks: P/U Trucks
Gasoline i 2,000 litres Camp
Aviation fuel Varies 200 Hres Alrstrip
Propane 2 120,000 Titres 930 m level portal
2 120,000 litres Camp
Other - oil 2 5,000 litres Tank Farmn
i 20,000 litres Machine Shop

12. Containment fuel spill contingency plans. (Please attach separate contingency plan if necessary).

An approved spill contingency plan is in place for activity in and around the Prairie Creek Mine. The Plan was

submitted in support of previous applications (LUP MV2004C0030, MV2007L.8-0026).

13. Methods of fue] transfer (io other tanks, vehicles, etc.)

Manual or electric pump, gravily. Tidy tanks in pick-up trucks will be used to top up heavy equipment.

14. Pericd of operation {includes time to cover all phases of project work applied for, including restoration)
Currently projected mine life of 14 years, excluding pre-production construction and preparatory underground

development, and post-production restoration and closure.

15. Period of permit {up to five years, with maximum of two years of extension).

Five years.

16. Location of activities by map co-ordinates (attached maps and skeiches)

Minimum [atitude (degree, minute) 61° 32> 457 N

Maximum latitude (degree, minute) 61°34° 30" N

Minimum longitude (degree, minute) 124° 48" W

Maximum longitude {degree, minute) 124°49” 15” W

Map Sheet no. 1:50,000 NTS Sheet 85 F/10

17. Applicant

Canadian Zinc Corporation

:
Signature . hﬁ}ﬁ(“ Date

Print name in firll

David Harpley

18, Fees

e n-s1ga}

Land use fee:_ 180
Assignment fee $50.00

heotares @ $50.00/hectare

{
Type B - $150.GO\€J* (**Application Fees are Non-Refundable*®)

$ 9,000.00
$ 150.00

Total application and land use fees § 9,150.00

Please make all cheques payable to “Receiver General of Canada”
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2% Lo,  Mackenzie Valley Laud and Waler Bm!m
Fib Floor - 3950 500k Avenue » PO, Box 2103
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‘ee, ¥ Phone 15673 669-0506 = FAX (8677 8730610
June 12, 2008 File: MV2008D0014

Mr. David Harpley

VP Environmental and Permitiing Affairs

Canadian Zinc Corporation

Suite 1710 - 650 West Georgia Street

VANCOUVER BC VEB 4N9 Fax: (604) 688-2043

Dear Mr. Harpley:

Incomplete Application — Mining — Prairie Creek Mine

The aforementioned application has been reviewed in accordance with
Section 22 (1)(a) of the Mackenzie Valley Land Use Regulations, and has been
found to be lacking sufficient information to conduct a preliminary screening. In
order for this application to be considered complete and forwarded for review,
the following information must be submitted to our office:

1. Please supply a Spill Contingency Plan.

2. Describe the contents of the Spill Kits that will be on site.

3. MEDS Sheets for reagents, fuels, other materials being stored on
site.

4. Please provide a description of “Shrinkage Mining.”

5. Please provide a copy of the original Land Use Permit and the
supporting documents.

6. Please provide a map with the leases identified along with the
location of all the activities applied for in this Land Use Permit
application. Also a copy of the shape files compatible with arcGIS.

Upon receipt of this information, the application will be processed and the
review period will begin. If you require further guidance, please refer to the
document “GUIDE FOR COMPLETING LAND USE PERMIT APPLICATIONS
TO THE MACKENZIE VALLEY LAND AND WATER BOARD” which can be
found on our Website www.mviwb.com.

.2



0.

If this supplementary information is not provided within 90 days, then it shalf be
assumed that you do not wish o continue with the processing of this
application, and the application will be returned to you as per Section 25 of the
Mackenzie Valley Land Use Regulations. Any land use fees that have been
paid with submission of the application will be refunded to you by the
Depaniment of Indian Affairs and Northern Development.

Please contact me at (867) 689-0506 or email permiis@ mviwb.com if further
clarification is reguired.

Yours sincerely,

—i

% o g S \\\ : fﬁ“!fﬁ: e
AL ERN @RS
{)j-“-

Tyree Mullaney
Regulatory Officer

Copiedto:  Darnell McCurdy, South Mackenzie District, INAC



June 18, 2008

Tyree Mullaney, Regulatory Officer
Mackenzie Valley Land and Water Board
7™ Floor-4910 50™ Avenue,

Yellowknife, NT

X1A 2P6

Dear Ms. Mullaney

RE: MV2008D0014, Class A Land Use Permit Application, Prairie Creek Mine

We refer to your letter dated June 12, 2008 on the above noted subject. This letter is provided in
response to the items listed. Responses are given to correlate with the numbered items in your
letter.

1. Spill Contingency Plan

An existing, approved Spill Contingency Plan is currently in use at the site for Land Use Permit
MV2004C0030. A revised plan is provided in an attached document for this application.

2. Spill Kits
The contents of spill kits are given in the Spill Contingency Plan.
3. MSDS Sheets

The requested MSDS sheets are provided in our June 18, 2008 response to your June 12, 2008
letter regarding our application for Water Licence MV2008L2-0002.

4. Shrinkage Mining

A description of shrinkage mining is given below. A figure is attached providing an illustration
of the mining method.

“Typically, shrinkage-type mining has been employed as an efficient mining method on narrow,
steeply dipping ore bodies with well defined and competent hanging wall and footwall. The
shrinkage stope is developed in successive horizontal slices of ore, usually about 3 m (10 feet)
high, taken along the length of a stope, in a manner similar to cut-and-fill. The ore is removed
Jrom the stope by scoop-trams through draw-points established at the bottom horizon and spaced
about every 7.5 m (25 feet) along strike. The blasted ore is left in the place to provide a floor
Jrom which to work when taking the next lift.

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9
Tel: (604) 688-2001 Fax: (604) 688-2043
E-mail: david@canadianzinc.com, Website: www.canadianzing.com



MVLWB, June 18, 2008 Page 2

When the ore is blasted, it fills a space about 1.4 times the size of the space it filled as a solid
mass. This is called ‘swell’ and is an important factor in determining how much ore to draw
Jfrom the bottom of the stope in order to maintain adequate working room. The broken ore is
drawn down from chutes below, thus “shrinking” the volume of broken ore in the stope. Since
the broken ore is used as a base to drill and blast the next lift up the shrinkage stope,
approximately 70% of the ore has to remain in the stope until it is fully mined out. This method
can produce scheduling problems in providing a consistent ore feed to the mill. The drill and
blasting process is continued upward until the stope either reaches the next level or is stopped at
some predetermined elevation. Horizontal crown pillars are left behind at the top of the stope.

Shrinkage stoping depends on gravity to keep the broken ore moving to the draw points, so it
works only in steeply-dipping orebodies. There is no provision for support, so the wall rocks
must be strong and competent. The orebody must also be wide enough to allow a working width
all the way up the stope, generally not less than two metres. The present existing underground
levels, 930 and 880, contain a number of partially developed shrinkage stopes in the vein. These
stopes would most likely be rehabilitated and continued as shrinkage stopes, bui mechanized
where possible since this type of mining is quite labour intensive and costly.”

5. Original Land Use Permit and Supporting Documents

A copy of the original Land Use Permit (1980) was included in Appendix A of the Project
Description Report. Canadian Zinc does not have any supporting documents associated with the
1980 Land Use Permit.

6. Map of Leases and Activities, GIS

Figure 1-4 in the PDR shows the location of all of the claims and leases associated with the
Prairie Creek Mine. Figure 3-1 in the PDR provides a close-up of the existing surface leases and
the locations of the existing mine facilities.

Another version of Figure 3-1 is attached to this letter and shows the same information in
addition to the new facilities proposed for mine operations, Note that all facilities will be located
within the existing surface leases. A digital version of this figure is also provided in an
acceptable GIS format (an AutoCad .dwg file).

We trust the above is in order. If you have any questions or further requests, please contact us.

Yours truly,
CANADIAN ZINC CORPORATION

By

David P. Harpley, P. Geo.
Vice-President, Environment and Permitting Affairs

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9
Tel: (604) 688-2001  Fax: (604) 688-2043
E-mail: david@canadianzine,com, Website: wwav.canadianzine.com



Prairie Creek Project

FUEL SPILL
CONTINGENCY PLAN
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FUEL SPILL CONTINGENCY PLAN

INITIAL RESPONSE ACTIONS

In the event of a spill or potential spill incident, the following steps should be taken
by personnel at the spill site:

10.

Be alert, ensure your safety and the safety of others first.

Isolate, remove or extinguish all ignition sources

Assess the hazard to persons and the environment in the vicinity of the spill
or leak, identify escape routes, block spill drainage paths and implement
measures at the pre-identified spill control points (see Section 5.1).

Before undertaking a response action proximal to the spill, ensure personnel
have and don the appropriate personal protective equipment (PPE) (see
Section 5.3 for details)

If possible without further assistance, control danger to human life and the
environment.

Assess whether the spill, leak or system failure can be readily stopped or
brought under control.

When safe to do so, stop the leak and/or flow of the spilled material.

Gather information on the event and the status of the situation, including the
nature, extent and approximate amount of the liquid spilled.

Report the spill, leak or system failure without delay to the On-Scene
Coordinator. Determine if the spill is a reportable event or quantity (refer to
Section 3), and if so, report the spill to the 24 hour NWT/Nunavut Spill
Line at (867) 920-8130.

Resume any safe, effective action to contain, clean up, or stop the flow of

the spilled product.

Page 2 of 14



Preamble

This Fuel Spill Contingency Plan is effective from June 17, 2008 and applies to all
projects and operations of Canadian Zinc Corporation at the Prairie Creek

Property.
The following formal distribution has been made of this plan:

Mackenzie Valley Land and Water Board

Canadian Zinc Corporation - Prairie Creek Site Office

Canadian Zinc Corporation - Vancouver Office

Additional copies and updates of this Plan may be obtained by writing to:

Canadian Zinc Corporation

Suite 1710-650 West Georgia Street,
Vancouver, British Columbia

V6B 4N9

Phone: 604-688-2001

Fax: 604-688-2043

Email: alan@canadianzinc.com

Prairie Creek Mine Site Address:

Canadian Zinc Corporation
Prairie Creek Minesite

C/0O Villers Air Service,

P.O. Box 328,

Fort Nelson,

British Columbia

VOC 1RO

Satellite phone: 1-600-700-2454
Satellite fax: 1-600-700-9209
VolIP phone: 604-357-3513

Page 3 of 14



FUEL SPILL CONTINGENCY PLAN

1.0 Introduction and Plan Purpose

Canadian Zinc Corporation (CZN) recognizes the ecological importance and sensitivity of the
area in and around the Prairie Creek Mine, and the mine’s location upstream from the Nahanni
National Park Reserve. The purpose of CZN’s Fuel Spill Contingency Plan is to provide a plan
of action for every foreseeable fuel spill event at the Prairie Creek Property.

It is the policy of Canadian Zinc Corporation (CZN) to initiate clean up activity when, in the
opinion of its management, the company is clearly associated, or likely associated, with a spill.
It 15 also the policy of the company to comply with existing regulations, ensure protection of the
environment, and to keep employees, government officials, Parks Canada and the public,
informed.

2.0  Response Team

The members of the fuel spill response team, and their designations, are listed below:

On-Site:
On-scene Coordinator: Mr. Rick Lofstrom, Site Manager
Canadian Zinc Corporation
On-scene Coordinator: Mr. Ted Boychuk & Mr. Chris Hercun, Asst. Site Managers
(Alternates) Canadian Zinc Corporation
On-scene Resource: Mr. Alan Taylor, COO
(When on site) Canadian Zinc Corporation
Off-Site:
Response Manager: Mr. Alan Tayler, COO
Canadian Zinc Corporation
Environmental Advisor: Mr. David Harpley,

Vice-President, Environment and Permitting Affairs
Canadian Zinc Corporation

Page 4 of 14



FUEL SPILL CONTINGENCY PLAN

Additional Information or Assistance

Additional resources and assistance are available from the following sources:

Shell Bulk Petroleum Mr. Bill Streeper
Phone (Ft. Nelson): (250) 774-7247
Fax:

Environmental Protection Section,
Environment Division, Government of NWT

Phone (Yellowknife): (867) 873-7654
Dept. of Indian & Northern Randy Lang/Laurie Ozmun
Affairs (Fort Simpson) Resource Management Officers

Ph: (867) 695-2626
Fax: (867) 695-2615

Indian & Northern Affairs Canada
Contaminants Phone Hot Line: Ph: 1-800-661-0827

RCMP Phone (Yellowknife): Ph: (867) 920-8311
For large or complicated spills, Shell Bulk Petroleum can be contacted who have a spill response
team available for deployment. This could be facilitated by aircraft normally operated into the

site by Villiers Air Service.

For advice on contaminated material management, the environmental consulting resources and
INAC contacts listed can be consulted.

Page 5 of 14



FUEL SPILL CONTINGENCY PLAN

3.0  Reporting Procedures

The Fuel Spill Response Team must be notified immediately about the occurrence of any spill.
The following chain of command must be followed in the reporting process.

Immediately Contact:

On-Scene Coordinator

Contact Person: Rick Lofstrom, Site Manager
Phone: (Prairie Creek Camp): 1-600-700-2454

Fax: 1-600-700-9209

VolP: 604-357-3513

Or if the On-Scene Coordinator cannot be immediately contacted:

On-Scene Coordinator {Alternates)
Contact Person: Ted Boychuk & Chris Hercun, Asst. Site Managers

The on-scene coordinator is responsible for determining if the spill is reportable, based on the
INAC Spill Reporting Protocol for Mining Operations dated July 27, 2004 (see Appendix A),
reporting the spill if it is reportable, and for notifying CZN management and the Parks Canada
office in Fort Simpson. In addition, the on-scene coordinator is responsible for recording all
spills on the Canadian Zinc Spill Report Form (see the end of this document), and the INAC
Monthly Spill Reporting Form (attached to the INAC Protocol in Appendix A). The on-scene
coordinator is also responsible for submitting the latter form to the INAC District Inspector if
spills have occurred.

Spills of flammable liquids, such as diesel and gasoline, are reportable if the spilled quantity
exceeds 100 litres. Spills of drilling fluid, used or waste oil, vehicle fluids and wastewater are
reportable if the spilled quantity exceeds 100 litres or 100 kg. Spills are also reportable if they
are near or into a water body, irrespective of quantity. For more details, consult the INAC
protocol.

24 Hour NWT/Nunavut Spill Reporting Line

Phone: (867) 920-8130
Fax (867) 873-6924

Note: A spill report should be filled out on the Spill Reporting Form as completely as possible
prior to calling the 24 Hour Spill Reporting Line.

Page 6 of 14



FUEL SPILL CONTINGENCY PLAN

4.0

Fuel Spill Response Planning and Response Actions

Spills that could potentially occur during fuel handling, transfer or storage operations, and their
associated impacts, will be kept to a minimum by:

4.1

utilizing fuel transfer hoses with double locking mechanisms;

utilizing lined and self-bermed fuel storage areas with 110% capacity of the largest
tank;

ensuring all valves on storage tanks are secured and locked when not in use;
conducting fuel transfers over secondary containment or a surface liner (e.g. drip pans,
fold-a-tanks) placed under all container or vehicle fuel tank inlet and outlet points, hose

connections and hose ends;

maintaining a supply of spill response equipment (absorbent pads, booms) at all fuel
transfer and vehicle maintenance locations;

storing all contaminated equipment and related waste in sealed drums for later
remediation and/or disposal with the appropriate authorizations;

careful manual measurement of fuel content in the tanks when transferring fuel;
regular inspections of fuel storage tanks and hoses for evidence of leaks;

regular inspections of vehicles operating near surface water for evidence of leaks and
hydrocarbon stains;

training in proper fuel handling procedures and transfers conducted by trained
personnel;

spill response training for personnel associated with fuel handling;

immediate cleanup of minor spills; and,

identifying relevant control points down-gradient of fuel storage and transfer locations.
Response Actions for Fuel Spills on Land

Identify the source of the leak or spill, and if safe to do so and readily possible, stop the
leak or spill;

Page 7 of 14



FUEL SPILL CONTINGENCY PLAN

4.2

4.3

Contain the spill and the source if possible, and block drainage paths down-gradient,
especially at the pre-determined control points;

Leaks from a tank can be stopped by:

. ceasing filling operations;
. turning off valves;
o utilizing patching kits to seal leaks;

In the event of a rupture to a tank, the self-bermed design is intended to capture the full
capacity of the largest fuel tank within its walls. The captured fuel can be pumped into a
reserve fuel storage tank.

Spills (on gravel, rock, soil, vegetation) can be contained by placing a soil berm down
slope of the running or seeping fuel. Plastic tarps can be placed over the berm and at
the foot of it, to permit the fuel to pool on the tarp for casy capture. Absorbent pads can
be used for this purpose, and the pads can be squeezed into empty drums and re-used.
Larger pools can be pumped back intoe drums, empty storage tanks, or “TIDY™ tanks. It
is especially important to prevent the fuel from entering a body of water where it will
have greater environmental impact. Even if a spill is contained, it is important to collect
free product as soon as possible because seepage into a permeable ground surface can
occur;

Stains on rock can be soaked up with absorbent sheeting. The sheeting should be
placed in drums for disposal;

Contaminated soil and vegetation may have to be removed and disposed of in an
environmentally acceptable manner. Contact the government authority identified by
the 24 Hour Spill Reporting Line for approval before undertaking this.

Response Actions for Fuel Spills on Snow

The presence of snow can assist in containing spilled fuel and functions as a natural
absorbent to facilitate the collection of spilled fuel;

Berms can be constructed from compacted snow with a plastic tarp placed over this;

The snow-fuel mixture can be scraped up and stored in a lined area or in drums for
future disposal following the appropriate authorization.

Response Actions for Fuel Spills on Water

It is important to immediately control the release of spilled fuel into water and to contain it to the
immediate spill area if possible. Assuming that fuel has entered water, actions to be taken can

include:
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FUEL SPILL CONTINGENCY PLAN

44

4.5

Deploy boom (s) to contain the spill area. The effectiveness of this action can be
limited by winds, currents (in the case of moving water) and other factors;

Absorbent pads and similar materials can be used to capture small spills on water.
Absorbent booms can be drawn in slowly to encircle spilled fuel and absorb it. These
materials are hydrophobic (absorb hydrocarbons and repel water). Absorbent booms
are often relied on to recover any hydrocarbons that escape containment booms.
Contaminated material must be subsequently placed in drums for later approved
disposal;

In the event of a larger spill on water, it will be necessary to limit the extent of the spill,
using booms, and immediately seek the assistance of the Shell Bulk Petroleum response
team. Keep the 24 Hour Spill Reporting Line informed of the situation and
developments.

A skimmer may be deployed once a boom has been secured to capture the spilled
product. The skimmer utilizes a mechanism to draw hydrocarbons (and a percentage of
water). It is then pumped through hoses to empty fuel drums;

Culverts can permit water flow while capturing and collecting fuel by using a board to
control the water level. It can be staked and surrounded with absorbent material to
capture the fuel on the water surface.

Response Actions for Fuel Spills on Ice

Where a spill occurs on ice, snow should be compacted around the edge of the spill to
serve as a berm (and lined with plastic sheeting). The ice will limit seepage of fuel into
the water, but the contaminated snow/ice must be immediately scraped up. Permission
may be given from the government to burn off pools of fuel (contact the 24 Hour
NWT/Nunavut Spill Reporting Line). Remaining contaminated snow can be placed in
drums or in a lined berm (on land) for later approved disposal

Fuel that escapes under the ice though breaks or cracks is extremely difficult to collect.
Expertise should be sought immediately. Shell Bulk Petroleum’s response team can be

made available in a matter of hours.

Disposal of Waste from Response Actions

Used absorbent materials from response actions will be incinerated in CZN’s on-site incinerator.
Camp waste is presently incinerated daily using waste oil as an ignition source. Absorbent
materials containing hydrocarbon residues will assist with incinerator ignition and reduce the
quantity of waste oil required. Plastics are not incinerated, and are taken off-site for disposal.
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FUEL SPILL CONTINGENCY PLAN

Contaminated soil and/or vegetation will be stored in steel drums inside the berm of the Tank
Farm containment until suitable disposal can be arranged. CZN presently has an inventory of
waste oil stored in this location. This inventory existed when CZN’s predecessor San Andreas
Resources acquired the site. The inventory is being used in incinerator ignition. If a large
quantity of contaminated soil is derived from spill response, it will be temporarily stockpiled
inside the Tank Farm berm with a bottom and top liner to prevent infiltration of precipitation and
seepage. In this event, CZN will apply for and build an approved biocell to remediate the
contaminated material. Alternatively, the material can be left in the temporary stockpile and
taken off-site for disposal over the winter road when in operation. CZN will consult with
government and all interested parties before a course of action is decided on.
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FUEL SPILL CONTINGENCY PLAN

5.0

5.1

Inventory of Fuel Sources and Response Equipment

Fuel Sources and Spill Control Points

The main fuel source locations at the Prairie Creek Mine site arc as follows (see Figure 1 for
locations):

5.2

The Tank Farm consists of four 10,700 barrel capacity tanks for diesel, two 350 barrel
capacity tanks for gasoline, and approximately 10,000 litres of waste oil in two 5,000
litre tanks. The control point for spills in the farm is the main containment berm for the
tanks and the concrete truck apron for gasoline transfers. Beyond this, the control point
would be the culverts where Harrison Creek discharges to Prairie Creek, and for spills
to the south-east of the farm, the toe of the Prairie Creek containment berm;

The three power generators are fed by a 1,000 gallon tank for diesel in a lined
containment area on a concrete pad near the Mill. The control point for a spill is the
main site drainage channel which flows into the Catchment Pond (the outlet of the
Catchment Pond is also a control point with a gate weir);

A 5,000 gallon tank on the south-west corner of the Machine Shop provides 40-weight
oil for the Shop. The tank is within a concrete berm with a sump;

A 1,000 gallon tank on the north-west corner, and a 200 gallon tank on the south-east
comer of the Administration Building (which currently houses the kitchen, Mine
Rescue, First Aid and Mine Dry) provide diesel for heating furnaces. Although the
tanks themselves have containments, the control point for a spill outside of the
containments is the main site drainage channel;

A 500 gallon tank on a concrete pad with a sump, located on the 870 level staging area,
provides diesel to the compressor for mine ventilation. The control point for a spill is
the main site drainage channel; and,

A limited number of 207 litre drums containing aviation gas are stored at the airstrip.
The control point for a spill beyond the containment is the toe of the Prairie Creek
containment berm.

General Equipment

CZN has rotary and fixed wing aircraft on call. Heavy earth moving equipment, hand tools and
miscellaneous equipment (e.g. plastic sheeting) are available at the Prairie Creek Property as part
of the exploration activities, and are accessible in the event of a spill.
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FUEL SPILL CONTINGENCY PLAN

5.3 Personal Protective Equipment

Personal protective equipment (PPE) is maintained on-site for the management and handling of
fuels, chemicals and reagents. PPE available includes splash protection goggles, nitrile rubber
gloves, impervious (Tyvek) suits and half-face masks equipped with HEPA-filters. This
equipment should be used by all personnel involved in spill response who will be proximal to the
spill.

For specific first aid, toxicological and other health related data, and the relevant protection

equipment, the Spill Response team should consult the Material Safety Data Sheet (MSDS) for
the specific fuel that has been spilled. MSDS’s are maintained in the Administration Building.

5.4 Spill Kits

Spill kits are maintained on site. Table 5-1 lists the items contained in the kit at the main fuel
storage/transfer facility.

Table 5-1: Items Contained in the Tank Farm Spill Kit

1-45 gal, 16-Gauge Open Top Drum, ¢/w Bolting Ring & Gasket
1-48” x 48” x 1/16” Neoprene Pad (Drain Stop)

Plug N Dike Granular, f-gal U.S. (3.8 litres)

Splash Protection Goggles

2-PVC Oil Resistant Gloves

1 Pkg. Polyethylene Disposable Bags (5 mii), 10 per Package

1 Shovel (Spark Proof)

1 Case T-12 37x12° Mini Boom, 4 Booms/Case

1 Bale 11P 256 17" x 19” x 1/2” Pads, 100 Pads / Bail

Two similar kits in 25 gallon pails are kept in the Maintenance Shops. These contain Plug N
Dike, absorbent pads, a mini-boom, gloves and goggles. In addition, mini-kits in 5 gallon pails
are kept on the fuel truck, fire truck and flat-deck truck.

A 25 gallon spill kit will be maintained at locations where road repairs are being undertaken. In

addition, every vehicle using the access road will have the mini-kit consisting of a 5 gallon pail
with absorbent pads and material.
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FUEL SPILL CONTINGENCY PLAN

6.0 Training and Spill Exercises

6.1 Training

All members of the Fuel Spill Response Team will be trained and familiarized with the spill
response resources, including their location and access, the Fuel Spill Contingency Plan and
appropriate spill response methodologies and reporting.

All personnel and contractors at the Prairie Creek property will be familiarized with the focation
of the Fuel Spill Contingency Plan on site and encouraged to read it. All personnel and
contractors will be introduced to the salient aspects of initial response actions to a spill as part of
site orientation on arrival.

Fuel handling crews will be trained in the safe operation of these facilities, spill prevention
techniques and initial spill response actions.

6.2 Spill Exercises

CZN will conduct annual spill exercises to test the response of the Spill Response Team to fuel
spills.

A report will be made by the On-Scene Coordinator noting the responses of personnel, and any

problems or deficiencies encountered. This report will be used to evaluate the ability to respond
to spills and determine areas necessary for improvement.
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24 Hour spill report line: ph 867-920-8130
fx: 867-873-6924

CANADIAN ZINC FUEL SPILL REPORT FORM

Date and Time:
Person Reporting:
Date and Time of Spill:

Exact Location of Spill:

Cause of Fuel Spill:

Nature of Fuel and Amount Estimated:

Action Taken:

Follow-up:
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MATERIAL SAFETY DATA SHEET

Product Name: Arctic
Diesel Fuel (3090}

SECTION 1 - PRODUCT IDENTIFICATION AND USE

Product name Arctic Diesel Fuel PIN# UN# 1202
Chemical name None TDG, BOT class Class 3
Common Diesel fuel No. 1, Fuel oil #1-D Packing group it
names and
Product use Fuel Shipping name Diesel Fuel
WHMIS Combustible liguid Class B Division 3
classification Toxic material Class D Division 2 Subdivision B
Hazard codes NFPA  Health 2 HMIS  Health 2
Flammability 2 Flammability 2
Reactivity 0 Reactivity 0
NFPA & HMIS Ralings:0=Insignificant/iWo Hazard. 1=Slight Hazard. 2=Moderate Hazard. 3=High/Serious Hazard. 4=Extreme/Severe
Supplier Irving Qil Limited, Refining Division Phone (506) 202-2000
Box 1260, Saint John Emergency 1.800-424-9300
New Brunswick Canada E2L 4H6 Refinery (506) 202-3000

SECTION 2 — HAZARDOUS INGREDIENTS

OSHA PELs
. ACGIH-TLVs NIOSH RELs LD, LC
0 (i 50 50
Ingredients CAs# WEC) (2004) Goony (2004) (rat, oral)  (rat, 4 hours)
Diesel fuel no. 1 68334-30-5 100 200 mg/nT TWA  NAv for this 100 mg/m® TWA >5 gikg ~5gfm’
(tolal hydrocarton vapourt  product name or
May contain:
Benzene 71-43-2 Trace 0.5 ppm TWA 1 ppm TWA &1 ppm TWA 830 mg/kg 13,200 ppm

2.50om STEL 5 oom STEL 1.0 om STEL
May also contain:
Sulfphur 7704-34-9 Trace NAv NAv NAv =84 mgkg NAv
Which, under certain circumstances, may resulf in the evolution of:
Hydrogen sulphide 10 ppm TWA
(H:S) 7783048 NAP 45 oom STEL
Arctic diesel is a complex mixture of hydrocarbons. its exacl composilion depends on the source of the crude oil from which it was produced and the refining
methods used. Arclic diesel confains hundreds of individual organic chemicals, This section ideniifies only some of the well-known chemical constituents.

20 ppm CEILING 10 ppm CEILING NAp 444 ppm

SECTION 3 — PHYSICAL DATA

Form Liquid Vapour 10.5 mm Hg @ 38°C

Colour Colourless to pale vellow Evaporation rate  NAv

Odour Kerosene-like Boiling point 157 t0 261°C (315 t0 501°F)
Odour Not available Freezing point -47°C (- 53°F)

Specific gravity 0.81 @ 15°C pH NAp

Vapour density 45 Coefficient of water/oil 3.3 to >6{Loqa Pa)

SECTION 4 - FIRE AND EXPLOSION HAZARDS

Flammabitity [ Yes [J Conditions  Easily ignited by heat, sparks or flames.

No

Flash point 40°C {(104°F) {cc) Auto ignition 210°C (410°F)

Lower flammabte limit 0.7% Upper flammable limit 5%

Explosion data: Sensitivity Mechanical impactNot expected to be sensitive Static discharge Yes

Means of In general, do not extinguish fire unless flow can be stopped. Use carbon dioxide, dry chemical, or

extinction foam. Cool containers with floodina auantities of water until well after the fire is out.

Special Vapour is heavier than air. It will spread along the ground and collect in low or confined areas

precautions (sewers, basements, tanks). Vapour may travel to source of ignition and flash back. Containers
mav pxnlnde when heatard

Hazardous combustion Carbon monoxide. Nitrogen oxides. Aromatic hydrocarbons.

products

The information contained in this form is based an data from sources considered to be refiable bul Iving Oif Limited does not guarantee the accuracy or complaleness thereof. The information is
provided as a service (o the persons purchasing or using the material o which il refers and Irving Qi Limited expressly disclaims all liabiity for loss or damage including conseguential loss or for
injury to persons including death. The information shall not be reproduced, published or distributed in any manner without prior consent in writing of lrving Oil Limited
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MATERIAL SAFETY DATA SHEET

Product Name: Arctic
Diesel Fuel (3090)

SECTION 5 — REACTIVITY INFORMATION

Stability Stable

Conditions to avoid Sources of ignition. Static discharges. High temperatures.

Incompatible substances Oxidizers such as peroxides, nitric acid, and perchlorates.

Hazardous decomposition Carbon monoxide. Nitrogen oxides. Aromatic hydrocarbons. H,S and sulphur
products dioxide {S0O,) may be produced from minor amounts of sulphur in the product.

SECTION 6 - HEALTH HAZARD INFORMATION

Route of Entry [] Eve Hazardous Contact [_] Eve
Skin absorption Diesel fuel itself, as well as some components Skin contact
Inhalation
Ingestion

Acute exposure Headache and other symptoms of central nervous system (CNS) depression, such as nausea and
dizziness, as well as burning sensation in chest folfowing inhalation. Aspiration into the tungs can
cause severe pneumonitis (serious lung irritation}, chest pain, and/or pulmanary edema (swelling).

lnmnctinn mav nrariisan macnan unmitina and Araranins

Note: H,8 may offgas from the product in confined spaces such as the headspace in tanks, even though
the concentration of suilphur in the product is minimal. H;S is very toxic. At concentrations as low as 1
to & ppm, nausea and severe eye irritation may occur. Sense of smell may be impaired at about 20
ppm, with headache and respiratory tract lung irritation. At 250 to 500 ppm, potentially fatal pulmonary
edema (fluid in the lungs) may occur. Dizziness, sudden (often fatal) collapse, unconsciousness, and

Almmble g A blalbme mmmaasbembl A Flrdmammmemr mddnman smmis b A lmesm ] mm lnrnen v AD by sm
Chronic Dermatitis. Possibly blood and nervous system disorders. Fatigue, and severe nervous and respiratory
exposure svstem svmptoms mav follow survival of H-S peisoning.
Carcinogenicity Benzene is known to be carcinogenic. Mutagenicity Not known o be mutagenic
Exposure to fuel oils during refining is considered “probably  SensitizationNo
carcinogenic to humans". Irritancy Skin, respiratory

IARC and NTP classify untreated and mildly treated mineral ~ Teratogenicit NAY
cils as known human carcinogens. ACGIH, EPA, NIOSH, and ¥

OSHA have not classified them. Reproductive NAv
taxicity
Toxicologically Other CNS depressants can be expected to produce additive or synergistic effects. May increase
synergistic chotosensitizina abilitv of certain chemicals. such as dinitrochlorobenzene (DNCB).

SECTION 7 — FIRST AID

InhalationMave victim to fresh air Give artificial respiration if breathing has stopped and if a qualified AR administrator is

available. Aoplv CPR if both pulse and breathina have stopbed. Obtain medical attention immediatelv.

Ingestion Never give anything by mouth if the person is unconscious, rapidly losing consciousness, or convulsing. If the
person is conscious, have them drink 8 to 10 ounces of water or milk to dilute the material in the stomach. Do
not induce vomiting. If vomiting occurs spontaneously, have the person lean forward to avoid aspiration. Obtain
medical attentinn immediatelv

Eye If irritation occurs, flush eye with lukewarm, gently flowing fresh water for at least 10 minutes.

Skin Quickiy and gently blot away excess chemical. Gently remove contaminated clothing and shoes under running
water. Wash aentlv and thorouahlv with water and non-abrasive soan. Obtain medical assistance.

SECTION 8§ — PRECAUTIONARY MEASURES

Do not attempt rescue of an H,S knockdown victim without the use of proper respiratory protective equipment.
Personal Gloves Nitrile, Viton™, polyethylene preferred.
protective Eye Chemical safety goqgle or face shield, as a qood general safety practice.
equipmentRespiratory NIOSH-approved. SCBA or air line respirator with escape cylinder for confined spaces or work
with sulphur-containing product. A qualified occupational health and safety professional should
arlviea nn racniratnr ealactinn If an aircnarifuinn rasniratar ic anneanriate uga araanic vanmer
Clothing & Coveralls to prevent skin contact with product. If clothing or footwear becomes contaminated with
footwear oroduct. combpletelv decontaminate it before re-use. or discard it.

The infarmation contained in this form is based on data from sources considered to be reliable but Irving Ol Limited does not guarantee the accuracy or completeness thareof, The information is
provided as a servics (o the persons purchasing or using the material to which il refers and Irving Qit Limited expressly disciaims a!l Fability for toss or damage including consequential loss or for
injury to persons including death, The information shall not be reproduced, published or distributad in any manner without prior censent in wriling of Irving Ol Limited
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MATERIAL SAFETY DATA SHEET

Product Name: Arctic
Diesel Fuel {3090}

Engineering Enclose processes. Use local exhaust ventilation to remove vapour at its site of generation. Handle

controls laboratorv samples in a fume hood. Use mechanical ventilation in confined spaces.

Handling Avaid heating open containers of product so as to minimize vapour production and accumulation. Use
procedures & npon-sparking equipment, explosion-proof ventilation, and intrinsically safe electrical equipment. Ground
qulipmen.t handlinn enuinment Have rlean emararnev evewash and shower readilv availahls in the work area
Leak & spill Keep unauthorized persons away Eliminate all sources of ignition. Ventilate area. Stop leak if it can be
procedure done safely. Prevent entry intc sewers, waterways, or confined spaces. Absorb or cover with dry earth,

aand nr nther nan-romhnstihle matarial and 11ee clean nan-anarkinn tnnle tn transfar tn cnntainear
Waste disposal Consult local authaerities for advice.
Storage Cool, dry, well-ventilated area. No ignition sources. Containers should be vented and have flame
Shipping Stable during transport. May be transported hot.

SECTION 9 — PREPARATION DATE OF MSDS

Prepared by frving Oil Limited, Refining Division Phone (506) 202-3000
Revision date July 26, 2005 To re-order MSDS, (506) 202-2000

The information centained in this forn is based on data from sources considered to be reliabla but Inving Qil Limited does nol guarantee the accuracy or complateness thereof. The information is
provided as a service to the persons purchasing or using the material to which it refers and lrving Oit Limited expressly disclaims all liability for foss or damage including consequential loss or for
njury to persons including death. The information shalt not ba reproduced, published or distributed in any manner withaut prior consent in writing of Irving Qil Limited
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ZINC CONCENTRATE
MATERIAL SAFETY DATA SHEET

| SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product Identity: Pend Creille Zinc Concentrate

Manufacturer: Supplier: MSDS Preparer:

Teck Cominen American incorporated Teck Cominco American Incorporated Tack Comince Metals Ltd.
Pend Oreille Mine Pend Oreille Mine 600 - 200 Burrard Street
1382 Pend Oreille Mine Road 1382 Pend Oreille Mine Road Vancouver, British Columbia
P.O.Box7 P.O. Box7 VBC 3L9

Metaline Falls, WA 89153 Metaline Falls, WA 89153

Emergency Telephone: {250} 364-4214

Date of Last Review/Edlt: February 15, 2007.

Product Use: Zinc concentrate is used in the production of zinc metal and zinc alloys.

| SECTION 2. COMPOSITION / INFORMATION ON INGREDIENTS

Hazardous Approximate CAS Occupational Exposure Limits LDso/L.Csp
Ingredient Percent by Weight Number (OELs) Specles and Route
Zinc Sulphide 86 to 92% 1314-98-3 OSHAPEL None established LDsg Ratpral  >2000 mg!kgs

ACGIH TLY  None established LCs Rat-inhl  >5040 mg/m*/4H
NIOSH REL  None established LDsg Rat-skin >2000 mgfkg

fron Sulphide 3to 6% 1317-37-8 OSHA PEL None established Ne data
ACGIHTLVY  None established
NIOSH REL  None established

Lead 10 2% 1314-87-0  OSHAPEL  0.05 mg/m® No Data
Sulphide ACGIHTLY  0.05 mgim®
NIOSHREL  0.10 mgim®
Silica 0.2 to 0.5% 14808-60-7 OSHAPEL 4 mgm® fresp) No Data
12 mg/m~ (total)**

ACGIH TLV  0.025 mg/m® {resp)
NIOSH REL  0.05 mg/m® {resp)

Cadmium G.1100.3% 1306-23-6 OSHAPEL  0.005 mg/m® LDs; Rat-orat 7080 mglkg
Sulphide OSHA SECAL 0.015/0.05 mg/m®  LDsg Mouse-oral 1166 mgfkg
ACGIH TLV  0.01 mg/m® (total)
0.002 mg/m” (resp)
NIOSH REL  Lowest feasible level

NOTE: OELs for individual jurisdictions may differ from OSHA PELs. Check with tocal authorities for the applicable OELs in your jurisdiction.
OSHA - Occupational Safety and Heaith Administration; ACGIH - American Conference of Governmentat Industrial Hygienists; NIOSH - National
Institute for Qccupational Safety and Health, OEL — Occupational Exposure Limit, PEL — Permissible Exposure Limit, TLV — Threshold Limit Value,
REL — Recommended Exposure Limit, SECAL — Special Enginearing Control Alrborna Limits.

The OSHA PEL for zinc oxide dust is 15 mg/m® (total) and 5 mg/m® (respirable); the OSHA PEL for zinc oxide fume iz 5 ma/m’. The ACGIH TLV
for zinc oxide is 2 mg/m® (respirable fraction) with a Short Term Exposure Limit (STEL) of 10 mg/m” (respirable fraction). The NIOSH REL far zinc
oxide {dust or fume) is 5 mg/m® 10 hr TWA with a 15 mg/m”.ceiling for zinc oxide dust and a 10 mg/m?* STEL for zinc oxide fume (15 min, sample),
The OSHA PEL for iron oxide fume is 40 mg/m®. The NIOSH REL for iron oxide dust and fume is 5 mg/m® (as Fe) and the ACGIH TLV is 5 mg/m
of iron oxide dustifume (respirable fraction).

February 15, 2007 Pend Oreilte Zinc Goncentrate Page 1 of 7



s

Cadmium SECAL: The airbome concentration to be achieved in specified pracesses and work places where it is not possible fo achieve the PEL
through engineering and work praclices alone. The OSHA SECAL for cadmium is 0.015 or 0.05 mg/m®, depending on the processes involved.
See Table 1 of 20 CFR § 1810.1017.

*The OSHA PEL for sifica applies to the total airborne zinc concenfrate dust concentration and has heen calculated based on the maximum
percent Si02 in the sample using the formulas; Respirable Dust PEL = 10 mg/m3/(%Si02 + 2): Total Dust PEL, = 30 mg/m3/(%Si02 + 2}

Trade Names and Synonyms: None

| SECTION 3. HAZARDS IDENTIFICATION

Emergency Overview: A dark green-brown, heavy, soil-like material that is not flammable or combustible under normal
conditions of transport and storage. However, when heated strongly in air it will bum, releasing toxic and irritating sulphur dioxide
gas as well as zinc oxide and possible lead and cadmium oxide fumes. Contact with strong acids will generate flammable and
highly toxic hydrogen sulphide gas {HzS). Inhalation or ingestion of concentrate dust may produce both acute and chronic health
effects. Possible cancer hazard due to lead, cadmium and silica content. Possible reproductive hazard due to the fead content.
SCBA and full protective clothing required for fire emergency response personnel,

Potential Health Effects: Caufion: The toxicological properties of this material have not been fully investigated. The information
contained in this MSDS Is therefore based on information In the technical and scientific literature about the material’s constituent
compounds.

Concentrate dust is irritating fo the nose, throat and respiratory tract. [nhalation or ingestion of very high concentrations of
concentrate dust may result in lead and cadmium absorption and possible intoxication. Symptoms include headache, nausea,
vomiting, abdominal spasms, fatigue, sleep disturbances, weight loss, anemia and Ieg, arm, and joint pain. Prolonged exposure
may also cause central nervous system damage (e.g. fatigue, headaches, tremors, hypertension), gastrointestinal disturbances,
anemia, kidney dysfunction and possible reproductive effects. Pregnant women should be protected from excessive exposure to
prevent lead crossing the placental barrier and causing infant neurclogical disorders, Lead and lead compounds are listed as an
A3 Carcinogen (Confirmed Animal Carcinogen with Unknown Relevance {o Humans} by the ACGIH. IARC has listed lead
compounds as Group 2A Carcinogens (Probably Carcinogenic to Humans) while lead metal is listed as Group 2B (Possibly
Carcinogenic to Humans). The NTP has recently listed Jead and lead compounds as Reasonably Anticipated to be a Human
Carcinogen. OSHA and the EU do not currently list [ead as a human carcinogen. Silica is classified as an A2 Carcinogen by the
ACGIH and as a Group 1 Carcinogen by JARC. Cadmium is classified as an A2 Carcinogen by the ACGIH and as a Group 1
Carcinogen by IARC. (see Toxicological Information, Section 11)

Potential Environmental Effects: Zinc concentrate is insoluble in water and its metals contents have low direct bioavailability.
However, extended exposure in the aquatic and terrestrial environments can lead to the release of contained metals in
bioavailable forms. These can cause toxic impacts in organisms.

EU Risk Phrase(s): R48/20/22 - Harmful - danger of serious damage to health by prolonged exposure through inhalation and if
swallowed; R32 — Contact with acids [iberates very toxic gas; R61 — May cause harm to the unborn child; R49 — May cause cancer
by inhalation.

| SECTION 4. FIRST AID MEASURES

Eye Contact: Do not allow victim fo rub eye(s). Let the eye(s) water naturally for a few minutes. If particle/dust does not
dislodge, flush with lukewarm, gently flowing water for 5 minutes or until particle/dust is removed, while holding eyelid(s) open. If
irritation persists, immediately obtain medical attention. DO NOT attempt to manually remove anything stuck to the eye.

Skin Contact: No health effects expected. If imitation does occur, fiush with lukewarm, gently flowing water for 5 minutes. If
irritation persists, obtain medical advice.

{nhalation: Remove victim from exposure area to fresh air immediately. if breathing has stopped, trained personnel shaould begin
artificial respiration. Medica! oxygen may be administered by trained personnel, where breathing is difficult. If the heart has
stopped, immediately start cardiopulmonary resuscitation (CPR), or automated external defibrillation (AED). Quickly transport
victim to an emergency care facility.

Ingestion: Never give anything by mouth if victim is rapidly losing consciousness, or is uncanscious or convulsing. Have victim
rinse mouth thoroughly with water. DO NOT INDUCE VOMITING. Have victim drink 2 — 8 oz. {60 — 240 ml} of water. [f vomiting
occurs naturally, have victim rinse mouth with water again. Obtain medical advice and bring a copy of this MSDS.

| SECTION 5. FIRE FIGHTING MEASURES

Fire and Explasion Hazards: Product is not considered a fire or explosion hazard. However, concentrate will burn if strongly
heated in a fire situation, releasing toxic and irritating sulphur dioxide gas (SO,). Contact with strong acids wil generate
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flammable and highly toxic hydregen sulphide gas (H;S). The ignition temperature of zinc cancentrate is approximately 700 —
800°C.

Extinguishing Media: Use any means of extinction appropriate for surrounding fire conditions such as water spray, carbon
dioxide, dry chemical, or foam.

Fire Fighting: Toxic fumes of sulphur dioxide will result from combustion. Fire fighters must be fully trained and wear full
protective clothing including an approved, self.contained breathing apparatus which supplies a positive air pressure within a full
facepiece mask.

Flashpoint and Method: Not Applicable.

Upper and Lower Flammable Limit: Not Applicable.

Autoignition Temperature: Not Applicable.

] SECTION 6. ACCIDENTAL RELEASE MEASURES

Control source of spillage if possible fo do so safely. Restrict access to the area until completion of cleanup. Clean up spilled
material immediately, observing precautions in Section 8, Personal Protection and using methods that will minimize dust
generation (e.g. vacuum salids, dampen material and shovel or wet sweep). Retum uncontaminated spilled material to the
process if possible. Place contaminated material in suitable labeled containers for recovery or disposal. Treat or dispose of waste
material in accordance with all local, regional, and national requirements.

Personal Precautions: Persons responding to an accidental release should wear coveralls or other protective clothing, gloves
and a respirator (see also Section 8). Close-fitting safety goggles may be necessary in some circumstances to prevent eye
contact with dust. Workers should wash and change clothing following cleanup of a spill to prevent personal contarmination with
lead-containing dust.

Environmental Precautions: The handling, shipment, storage and processing of this material requires appropriate controls and
care to prevent spillage or gradual accumulation in the terrestrial and aquatic environment. Spilled material should be promptly
cleaned up.

| SECTION 7. HANDLING AND STORAGE

Health Precautfons: Avoid breathing dust. Always practice good personal hygiene. Refrain from eating, drinking, or smoking in
work areas. Thoroughly wash hands after handling and before eating, drinking, or smoking in appropriate designated areas only.
Some sulphide concentrates may slowly oxidize in storage and generate sulphur dioxide as well as deplete the cxygen content of
a confined space. The atmosphere within confined spaces containing concentrate must be tested before entry and the area
thoroughly ventilated or self-contained breathing apparatus used, if conditions warrant.

Handling (Physical Aspects): Avoid excessive heat. Avoid contact with acids, oxidizers and combustible materials. Minimize
dust generation and accumulation.

Storage Precautions: Store in a cool, dry area.

Autoignition: Some sulphide concentrates may oxidize and generate heat, which accumulates in storage piles. If
material is to be stored for an extended period, the temperature of piles should be monitored.

Means of Control: If heating of the concentrate is detected, the material should be sealed from air or oxygen in one of the
following ways:

1. Leave the piles totally intact, do not open them up or try to spread them around.

2. Tamp or compact the surface of the piles.

3. Spray the pile with water. Resort to an organic binder only if needed because it can cause
formation of hard lumps and subsequent problems for future processing. Suggestions for organic
binders include Aerospray 70A Binder, Coherex, Igepal CA-720 and lignin sulphonate, a pulp mill
by-product.

4. For smaller piles, cover them with a tarp that will prevent exposure of the material to air,

5. [finside a building or ship’s hold, keep all doors closed as much as possible.
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EU Safety Phrase(s): $24/25 — Avoid contact with skin and eyes; $53 -Avoid exposure - obtain special instructions before use;
845 - In case of accident or if you feel unwell seek medical advice immediately (show the label where possible; $22 — Do not
breathe dust; $36/37 — Wear protective clothing and gloves.

| SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Protective Clothing: Coveralls or other work clothing, glasses or goggles, and gloves are recommended to prevent prolonged or
repeated direct skin contact. Close-fitting safety goggles should be worn to prevent eye contact if excessive dust is generated or
where any possibility exists that eye contact may occur. Workers should wash immediately when skin becomes contaminated and
at the end of each work shift. Work clothing should be removed immediately if it becomes heavily contaminated and should be
changed daily and laundered before reuse if there Is reasonable probability that the clothing may be contaminated.

Ventilation: Use adequate local or general ventilation to maintain the concentration of zing concentrate dust in the working
environment well befow the appropriate occupational exposure limits. Supply sufficient replacement air to make up for air removed
by the exhaust system,

Respirators: Where zinc concentrate dust is generated and cannot be controlled to within acceptable levels by engineering
means, use appropriate NIQSH-approved respiratory protection equipment (a 42CFR84 Class N, R or P-100 particulate filter
cartridge).

| SECTION 9, PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Qdour: Physical State: pH:
Dark green-brown, fine-  Weak organic odour from Solid 75t085
grained powder entrained flotation reagents
Vapour Pressure: Vapour Density: Boiling Point/Range: Freezing/Melting
Negligible @ 20°C Not Applicable Not Applicable Point/Range:

Will bumn first unless in an

inert atmosphere
Specific Gravity: Evaporation Rate: Coefficient of Water/Qll Qdour Threshold:
2.0 (Bulk Sp. Gr.) Not Applicable Distribution: No Data

Not Applicable

Solubility: Percent Volatiles:
Essentially insoluble 9 — 12% (Moisture)

I SECTION 10. STABILITY AND REACTIVITY

Stability and Reactivity: Material is stable under normal temperatures and pressures. Hazardous polymerization or runaway
reactions will not occur.

Incompatibilities: Reacts violently with icdine pentachloride. Incompatible with iodine monochloride, hydrogen peroxide, strang
oxidizers, and strong acids.

Hazardous Pecomposition Products: May release highly toxic and fiammable hydrogen sulphide gas on contact with strong
acids. This material can decompose at high temperatures forming toxic and irritating sulphur dioxide gas and zinc oxides as well
as small amounts of lead and cadmium oxides.

I SECTION 11. TOXICOLOGICAL INFORMATION

General: In the powder form in which this product is sold, the metals are present as sulphides that are relatively insoluble in the
body. However, high temperature operations such as oxy-acetylene cutting, electric arc walding or gouging on dust-contaminated
surfaces will generate zinc oxide fume that also contains lead and cadmium oxides. These axides are soluble in bady fluids and
the particle size of the metal fumes is largely within the respirable size range, which increases the likelihoed of inhalation and
deposition of the fume within the body. The primary route of exposure would be through inhalation of metal oxide fumes,
composed principally of zinc oxide and including some lead and cadmium oxides.

NOTE: The toxicological properties of this material have not been fully [nvestigated. The information contained in this MSDS is
therefore based on information in the technical and scientific literature about the material’s constituent compounds.
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Acute:
SkinfEye: Contact with dust or fume may cause local irritation but would not cause tissue damage.

Inhalation: Exposure to dust or fume is irritating to the nose, throat and respiratory tract with dryness and imitation of the nose
and throat, possible tightness of the chest, coughing and metallic taste. It may cause headache, as well as gastrointestinal
disturbances with nausea, vomiting, diarrhea, abdominal spasms, fatigue, sleep disturbances, weight loss, anemia, and pain in
legs, arms, and joints. An intense, short-term exposure to welding/burning fumes could cause congestion and pulmonary edema.
However, short-term exposures of this magnitude are unlikely in industry today. Less intense short-term exposure could result in
the condition called metal fume fever. The symptoms of metal fume fever will ocour within 3 to 10 hours, and include immediate
dryness and itritation of the throat, tightness of the chest, and coughing which may later be followed by flu-like symptoms of fever,
mataise, perspiration, frontal headache, muscle cramps, low back pain, occasionally blurred vision, nausea, and vomiting. The
symptoms are temporary and generally disappear, without medical intervention, within 24 to 48 hours of onset. There are no
recognized complications, after affects, or chronic affects that result from zinc metal fume fever. An acute, short-term exposure to
high levels of oxide fumes could also result in the absorption of lead and cadmium in the body. Kidney damage, as well as
anemia, can then result from acute exposurs.

Ingestion: Symptoms due to ingestion of dust ar fume would be similar to those from inhalation. Other health effects such as
constlipation or bloody diarrhea might also occur.

Chrenic:

The chronic healih effects of zinc concentrate have not been fully investigated. Prolonged exposure to zinc concentrate dust may
be expected to produce many of the symptoms of short-term exposure and may also cause central nervous system damage,
gastrointestinal disturbances, kidney dysfunction, anemia, and possible skin rashes or dermatitis. Reduced hemoglobin
production has been assaciated with low lead exposures. Symptoms of central nervous system damage due to moderate
exposure include fatigue, headaches, fremors and hypertension. Very high exposure can result in [ead encephalopathy with
symptoms of hallucinations, convulsions, and delirium. Kidney dysfunction and possible injury has also been associated with
chronic lead and cadmium poisoning. Chranic over-exposure to lead has been implicated as a causative agent for the impairment
of male and female reproductive capacity. Pregnant women should be protected from excessive exposure, as lead can cross the
placental barrier and unborn children may suffer neurological damage or developmental problems. Teratogenic and mutagenic
effects from exposure to lead have been reported in some studies but not in others. The literature is inconsistent and no firm
conclusions can be drawn at this time. Lead and lead compounds are listed as an A3 Carcinogen (Confirmed Animal Carcinogen
with Unknown Relgvance to Humans) by the ACGIH. IARC has listed lead compounds as Group 24 Carcinogens (Probably
Carcinogenic to Humans) while lead metal is listed as Group 2B (Possibly Carcinogenic to Humans). The NTP has recently listed
lead and lead compounds as Reasonably Anficipated to be a Human Carcinogen. OSHA and the EU do not currently list lead as
a human carcinogen. IARC has classified cadmium and certain cadmium compounds as a Group 1 Carcinogen (Carcinogenic to
Humans}) while ACGIH classifies cadmium as a Suspected Human Carcinogen (A2). The NTP classifies cadmium as a Known
Human Carcinogen and OSHA lists cadmium as a Carcinogen. The European Union (EU) classifies cadmium sulphide as a
Category 3 (FPossible) Carcinogen. |ARC has classified crystalline silica of respirable particle size as a Group 1 Carcinogen
(Carcinogenic to Humans) while ACGIH classifies it as a Suspected Human Carcinogen (A2). The NTP recently reclassified silica
as a Known Human Carcinogen. OSHA and the EU do not list silica as a carcinogen.

| SECTION 12. ECOLOGICAL INFORMATION

Zinc concentrate is insoluble in water and its metals contents have low direct bivavailability. However, extended exposure in the
aquatic and terrestrial environments can lead to the release of contained metals in bioavailable forms. These can cause
defrimental environmental effects. The mobility of zinc and lead is media dependent. They can bind with inorganic and organic
ligands, reducing their mobility and bicavailability in soil and water. Bioavailability is also controlled by other factors such as pH
and hardness.

Zine: Zinc in the aquatic environment can be toxic to organisms. In aquatic systems, zine bisaccumulates in both plants and
animals, Zinc also bioaccumulates In terrestrial plants, vertebrates and mammals, with plant uptake from soil depandent on the
plant species, sofl pH, and soil composition. In general, zinc does not biomagnify through food chains.

Lead: Lead compounds are highly persistent in water. Dissolved lead compounds bioaccumulate in plants and arimals, both
aquatic and terrestrial. Lead may occur as sorbed ions or surface coatings on sediment mineral particles or may be carried in
colloidal particles in surface water. Most lead is strongly retained in soil, resulfing in little mobility. Lead may be immobilized by
ion exchange with hydrous oxides or clays or by chelation with humic or fulvic acids in the sail.

I SECTION 13. DISPOSAL CONSIDERATIONS

If material cannot be retumed to process or salvage, dispose of only in accordance with applicable regulations.
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| SECTION 14. TRANSPORT INFORMATION

TRANSPORT CANADA CLASSIFICATION. ....vccviviecreen i vvrenrenssensasinenes Not regulated
U.S. DOT HAZARD CLASSIFICATION .......cocvervreerirerenseciesseeeeceesarenans Class 9, Packing Group lit
U.S. PROPER SHIPPING NAME Environmentally Hazardous Substance, Selid, n.o.s.
{contains lead sulfide)
U.S. DOTRQ ettt tinvrnscnseses et sesernrsassrssesnsensseesensnsnennenses LG8 SUIRHIde 10 |bs.
U.S. DOT PRODUCT IDENTIFICATION NUMBER......c.covuiviecrevennirinenns UN3077
MARINE POLLUTANT c.eeitcsriitie et e e e sesssnescns e e e nesansnnnassmenes No
IMO CLASSIFICATION .o nsesssis s MHB - Materials Hazardous Only in Bulk
| SECTION 15. REGULATORY INFORMATION —]
u.s,
INGREDIENTS LISTED ON TSCA INVENTORY ...cccvvrremirrenrerersnssrnnns Yes
HAZARDOUS UNDER HAZARD COMMUNICATION STANDARD.......... Lead Sulphide................. Yes
Cadmium Sulphide ........ Yes
Silica .o, Yes
CERCLA SECTION 103 HAZARDOUS SUBSTANCES .....cccccvvenvvriniens Lead Sulphide................ RQ: 10 Ibs. (4.54 kg.)
Zinc Compaunds............ RQ: None assigned

Cadrmium Compounds ...RQ: None assigned

EPCRA SECTION 302 - EXTREMELY HAZARDOUS SUBSTANCE...... None of the Ingredients qualify

EPCRA SECTION 311/312 HAZARD CATEGORIES ... covveer vt Delayed (chronic) Health Hazard — Carcinagen
Delayed (chronic) Health Hazard — Raproductive Toxin
EPCRA SECTION 313 TOXIC RELEASE INVENTORY .......................... Lead Compounds (Lead Sulphide)
CAS Nuo 1314-87-0
Percent by Weight............. 110 2%

Zinc Compounds (Zinc Sulphide)
CAS No 1214-98-3
Percent by Weight:............ 86 to 92%

Cadmium Compounds (Cadmium Sulphide)
CAS 1306-23-6

Percent by Weight ............ 0.1t00.3%
CANADIAN:
INGREDIENTS LISTED ON DOMESTIC SUBSTANCES LIST ..voovvrreirns Yes
WHMIS CLASSIFICATION: oot e e s eaeen e ssecenesnepesesssnsnas D2A, Material Causing Other Toxic Effacts — Very Toxic
EUROPEAN UNION:
Ingredients Listed on the European Inventory
of Existing Commercial Chemical Substances (EINECS) ....cvcvveniennnnn. YES
EU Classifleation ...........coiecriniieniieiee st eene s s secene s e sn e se e Toxic, Repr. Cat 1, Carc, Cat 2

| SECTION 16. OTHER INFORMATION

- American Conference of Governmentat Industrial Hygienists, 2004, Documentation of the Threshold Limit Values and
Biological Exposure Indices, Seventh Edition plus updates.
- American Conference of Governmental Industrial Hygienists, 2006, Guitle to Occupational Exposure Values.
American Conference of Governmental Industrial Hygienists, Threshold Limit Values for Chemical Substances and Physical
Agents and Biological Exposure Indices — 2006,
- Bretherick's Handbook of Reactive Chemical Hazards, 20th Anniversary Edition. (P. G, Urben ed.) 1995.
- Canadian Cenfre for Occupational Health and Safety (CCOHS), Hamilton, Ont., CHEMINFO Record No. 608 - Lead (Rev. 2005-08).
- Canadian Centre for Occupational Health and Safety (CCOHS), Hamilton, Ont., CHEMINFO Record No, 548 - Zinc (Rev. 2006-01).
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Canadian Centre for Occupational Health and Safety (CCOHS), Hamilton, Ont., CHEMINFO Record No. 3454 - Cadmium
{Rev. 2008-05).

European Economic Community, Commission Directives 91/155/EEC and 67/548/EEC,

Industry Canada, SOR/88-66, as amended, Controiled Products Regulations.

International Agency for Research on Cancer (IARC), Monographs on the Evaluation of the Carcinogenic Risk of Chemicals
to Man, 1972 - 2008, {multi-volume work), World Health Organization, Geneva.

international Chemical Safety Gards {(WHO/IPCS/ILO), ICSC:0052 — Lead, ICSC 0208 — Zinc Oxide, ICSC 0404 — Cadmium
Sulphide.

Merck & Co., Inc.,, 2001, The Merck Index, An Encyclopedia of Chemicals, Drugs, and Biclegicals, 13™ Edition.

Natjonal Library of Medicine, National Toxicalogy Information Program, Hazardous Substance Data Bank (HSDB) online.
Patty’s Taxicology; 5™ Edition, 2001, Bingham, Cohrssen & Powell, Editors.

Sax, N. Irving, 1989, Dangerous Properties of Industrial Materials, Seventh Edition.

U.S. Department of Health and Human Services, National Institute for Qccupational Safety and Health, NIGSH Pocket Guide
to Chemical Hazards. CD-ROM Edition September 2005,

U.S. Department of Health and Human Servises, Natfonal Institute of Environmental Health Sciences, National Toxicology
Program (NTP), 11" Report on Carcinegens, January 2005.

U.8. Department of Health and Human Services, Public Health Service, Agency for Toxic Substances and Disease Registry,
Update Toxicological Profile for Lead. (September 2005).

U.S. Department of Health and Human Services, Public Health Service, Agency for Toxic Substances and Disease Registry,
Update Toxicological Profile for Zinc (September 2005).

U.S. Department of Health and Human Services, Public Health Service, Agency for Toxic Substances and Disease Registry,
Toxicological Profile for Cadmium. (July 1899).

U.8. Occupational Safety and Health Administration, 1989, Code of Federal Regulations, Title 29, Part 1910.

Notice to Reader

Although reasonable precautions have been taken in the preparation of the data contained herein, it is offered solely for your
information, consideration and investigation. Teck Cominco American Incorporated extends no warranty and assumes no
responsibility for the accuracy of the content and expressly disclaims all liability for reliance thereon. This material safety data
sheet provides guidelines for the safe handling and pracessing of this product; it does not and cannot advise on all possible
situations, therefore, your specific use of this praduct should be evaluated to determine if additional precautions are required.
Individuals exposed to this product should read and understand this information and be provided pertinent training prior to working
with this product.
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LEAD CONCENTRATE
MATERIAL SAFETY DATA SHEET

| SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product Identity: Pend Oreille Lead Concentrate

Manufacturer: Supplier: MSDS Praparer:

Teck Cominco American Incorporated Teck Cominco American Incorporated Teck Cominco Metals Lid.
Pend Oreille Mine Pend QOreille Mine 600 - 200 Burmrard Street
1382 Pend Oreille Mine Road 1382 Pend Oreille Mine Road Vancouver, British Columbia
P.O.Box7 P.O.Box7 VEC 3L9

Metaline Falls, WA 99153 Metaline Falls, WA 89153

Emergency Telephone: (250) 364-4214
Date of Last MSDS Review/Edit: February 15, 2007.

Product Use: Lead concentrate is used in the production of lead metal and lead alloys.

I SECTION 2. COMPOSITION / INFORMATION ON INGREDIENTS

Hazardous Approximate CAS Occupational Exposure Limits LDsg/LCsg
Ingredient Percent by Weight Number (OELs) Species and Route
Lead 66 to 73% 1314-87-0 OSHAPEL 0.05 mglm No Data
Sulphide ACGIH TLV 0.05 mglm
NIOSH REL 0.10 mgfm®
Zinc Sulphide 70 10% 1314-98-3 OSHA PEL None established L.Dsq Rat-oral  >2000 mgfk%
ACGIH TLV None established LCsg Rat-inhal  >5040 mg/m”/4H
NIOSH REL None established LDgg Rat-skin -~ >2000mgifkg
iron Sulphide 12to 18% 1317-37-9  OSHA PEL None established No Data

ACGIH TLV None established
NIOSH REL None established

Silica 0.1t00.2% 14808-80-7 OSHAPEL 45 mglm (resp)™ No Data
13 mg/m® (total)“*
ACGIHTLV 0.025 mglm {resp)
NIOSHREL  0.05 mg/m® (resp)

NOTE: OELs for individual jurisdictions may differ from OSHA FELs. Check with local authorities for the applicable OELs in your jurisdiction.
OSHA - Occupational Safely and Health Administration; ACGIH - American Conference of Govermmental industrial Hygienists, NIOSH - National
Institute for Occupational Safety and Health. OFL ~ Qccupational Exposure Limit, PEL — Permissible Exposure Limit, TLV — Threshold Limit
Valua, REL — Recommended Exposure Limit.

The OSHA PEL for zmc oxide dust is 15 mgim® (total) and 5 mg/m® (respirable); the OSHA PEL for zmc oxide fume is 5 mglm The ACGIH TLV
for zinc oxide is 2 mglm (resplrable fraction} with a Short Term Exposure Limit (STEL) of 10 mg/ m (respirable fracbon) The NIOSH REL for zinc
oxide {dust or fume) is 5 mg/m® 10 hr TWA, wﬂh a 15 mg/m’ceiling for zinc oxide dust and a 10 mglm® STEL for zinc oxide fume {15 min. sarnple)
The OSHA PEL for iron oxide fuma is 10 mg/m®. The NIQSH REL for iron oxide dust and fume is 5 mg/m® (as Fe) and the ACGIH TLV is 5 mg/m®
of iron oxide dust/fume (respirable fraction).

** — The OSHA PEL for silica applies to the total airborne lead concentrate dust concentration and has been calculated based on the maximum
perceni Si02 in the sample using the formulas: Respirable Dust PEL = 10 m@/m3/(%Si02 + 2): Total Dust PEL = 30 ma/m3/(%Si02 + 2)

Trade Names and Synonyms: Lead Concentrate
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LSECTION 3. HAZARDS IDENTIFICATION

Emergency Overview: A dark biack-grey, heavy, soil-like material that is not flammable or combustible under normal conditions
of transport and storage. However, when heated strongly in air it will burn, releasing foxic and iritating sulphur dioxide gas as well
as possible lead and zinc oxide fumes. Contact with strong acids will generate flammable and highly toxic hydrogen sulphide gas
{H2S). Inhalation or ingestion of concentrate dust may produce both acute and chronic health effects. Possible cancer hazard due
to lead and silica content. Possible reproductive hazard due to lead content. SCBA and full protective clothing required for fire
ermergency response personnel.

Potential Health Effects: Caution: The foxicological properties of this material have not been fully investigated. The information
containad in this MSDS is therefore based on information in the technical and scientific literature about the material’s constituent
compounds.

Inhalation or ingestion of concentrate dust may resuit in lead absorption and possible lead intoxication. Symptoms include
headache, nausea, vomiting, abdominal spasms, fatigue, sleep disturbances, weight loss, anemia and ieg, arm, and jeint pain.
Prolonged exposure may also cause central nervous system damage (e.g., fatigue, headaches, tremars, hypertension),
gastrointestinal disturbances, anemia, kidney dysfunction and possible reprodustive effects. Pregnant wemen should be protected
from excessive exposure to prevent lead crossing the placental barrier and causing infant neurological disorders. Lead and lead
compounds are listed as an A3 Carcinogen (Confirmed Animal Carcinogen with Unknown Relevance to Humans) by the ACGIH.
IARC has listed lead compounds as Group 2A Carcinogens {Probably Carcinocgenic to Humans) while lead metal is listed as
Group 2B (Possibly Carcinogenic to Humans). The NTP has recently listed lead and lead compounds as Reasonably Anticipated
fo be & Human Carcinogen. OSHA and the EU do not currently list lead as a human carcinogen. Silica is classified as an 42
Carcinogen by the ACGIH and as a Group 1 Carcinogen by IARC. (see Toxicological information, Section 11)

Potential Envircnmental Effects: Lead concentrate is insofuble in water and its metals contents have low direct bicavailability,
However, extended exposure in the aquatic and temrestrial environments can lead to the release of contained metals in
bioavailable forms. These can cause toxic impacts in organisms

EU Risk Phrase(s): R20/22 — Harmful by inhatation and if swallowed; R33 - Danger of cumulative effects; R61 — May cause harm
to the unborn child; R62 — Risk of impaired fertility; R32 — Contact with acids liberates very toxic gas; R49 — May cause cancer by
inhalation.

| SECTION 4. FIRST AID MEASURES

Eye Contact: Do nof allow victim to rub eye(s). Let the eye(s} water naturally for a few minutes. If particle/dust does not
dislodge, flush with lukewartmn, gently flowing water for 5 minutes or until pariicle/dust is removed, while holding eyelid(s) open. If
irritation persists, immediately obtain medical attention. DO NOT attempt to manually remove anything stuck to the eye.

Skin Contact: No health effects expected. [firritation does occur, flush with lukewarm, gently flowing water for 5 minutes. If
irritation persists, obtain medical advice.

Inhalatlon: Remove victim from exposure area to fresh air immediately. If breathing has stopped, trained personnel should begin
artificial respiration. Medical oxygen may be administered by trained personnel, where breathing is difficult. If the heart has
stopped, immediately start cardiopulmonary resuscitation (CPR), or automated external defibriflation (AED). Quickly transport
victim to an emergency care facility,

Ingestion: Never give anything by mouth if victim is rapidly losing consciousness, or is unconscious or convulsing. Have victim
rinse mouth thoroughly with water. DO NOT INDUCE VOMITING. Have victim drink 2 — 8 oz. (60 — 240 ml) of water. If vomiting
oceurs naturally, have viclim rinse mouth with water again. Obtain medical advice and bring a copy of this MSDS.

| SECTION 5. FIRE FIGHTING MEASURES

Fire and Explosion Hazards: Product is not considered a fire or explosion hazard. However, concentrate will burn if heated
strongly in a fire situation, releasing toxic and irritating sulphur dioxide gas (SOs). Contact with strong acids will generate
flammable and highly toxic hydrogen sulphide gas (HzS). The ignition temperature of lead concentrate is approximately 500 -
600°C.

Extinguishing Media: Use any means of extinction appropriate for surrounding fire conditions such as water spray, carbon
dioxide, dry chamical, or foam.

Fire Fighting: Toxic fumes of sulphur dioxide will result from combustion. Fire fighters must be fully trained and wesar full
protective clothing including an approved, self-contained breathing apparatus which supplies a positive air pressure within a full
facepiece mask.

Flashpoint and Method: Not Applicable.
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Upper and Lower Flammable Limit: Not Applicable,

Autoignition Temperature: Not Applicable.

[ SECTION 6. ACCIDENTAL RELEASE MEASURES

Pracedures for Cleanup: Control source of spillage if possible to do so safely. Restrict access to the area until completion of
clean-up. Clean up spilled material immaediately, observing precautions in Section 8, Personal Protection and using methods that
wilt minimize dust generation (e.g., vacuum solids, dampen material and shovel or wet sweep). Return uncontaminated spilled
material to the process if possible. Place contaminated material in suitable labeled containers for recovery or disposal. Treat or
dispose of waste material in accordance with all local, regional, and national requirements.

Personaf Precautions: Persons responding to an accidental retease should wear coveralls or other protective clothing, gloves
and a respirator (see also Section 8). Close-fitting safety goggles may be necessary in some circumstances to prevent eye
contact with dust. Workers should wash and change clothing following cleanup of a spill to prevent personal contamination with
lead-containing dust.

Environmental Precautions: The handling, shipment, storage and processing of this material requires appropriate controls and
care to prevent spillage or gradual accumulation in the terrestrial and aquatic environments. Spilled material should be promptly
cleaned up.

! SECTION 7. HANDLING AND STORAGE

Health Precautions: Avoid breathing dust. Always practice good personal hyglene. Refrain from eating, drinking, or smoking in
work areas, Thoroughly wash hands after handling and before eating, drinking, or smoking in appropriate designated areas only.
Some sulphide concentrates may slowly oxidize in storage and generate sulphur dioxide as well as deplete the oxygen content of
a confined space. The atmosphere within confined spaces containing concentrate must be tested before entry and the area
thoroughly ventilated or self-contained breathing apparatus used, if conditions warrant,

Handling (Physical Aspects): Avoid excessive heat, Avoid contact with acids, oxidizers and combustible materials. Minimize
dust generation and accumulation.

Storage Precautions: Store in & cool, dry area.

Autolgnition: Some sulphide concentrates may oxidize and generate heat which accumulates in starage piles. If
material is to be stored for an extended period, the temperature of piles should be monitored.

Means of Control: If heating of the concentrate is detected, the material should be sealed from air or oxygen in one of the
following ways:

1. Leave the piles totally intact, do not open them up or {ry to spread them around,

2. Tamp or compact the surface of the piles.

3. Spray the pile with water. Resort to an organic binder only If needed because it can cause
formation of hard lumps and subsequent problems for processing. Suggestiens for organic binders
include Aerospray 70A Binder, Coherex, Igepal CA-720 and lignin sulphonate, a pulp mill by-
product.

4. For smaller piles, cover them with a tarp that will prevent exposure of the material to air.

5. ifinside a building or ship's hold, keep all doors closed as much as possible.

EU Safety Phrase(s): 522 — Do not inhale dust; $36/37 — Wear suitable protective clothing and gloves; S45 — in case of
accident, or if you feel unwell, seek medical advice immediately (show the labe] where possible); S53 — Avoid exposure — obtain
special instructions before use.

| SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Protective Clothing: Coveralls or other work clothing, glasses or goggles, and gloves are recommended to prevent prolonged or
repeated direct skin contact. Close-fitting safety goggles should be worn to prevent eye contact if excessive dust is generated or
where any possibility exists that eye contact may occur. Workers should wash immediately when skin becomes contaminated and
at the end of each work shift. Work clothing should be removed immediately if it becomes heavily contaminated and should be
changed daily and laundered before reuse if there is reasonable probability that the clothing may be contaminated.
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Ventilation: Use adequate local or general ventilation to maintain the concentration of lead concentrate dust in the working
environment well below the appropriate occupational exposure limit. Supply sufficient replacement air to make up for air removed
by the exhatst system.

Respirators: Where lead concentrate dust is generated and cannot be controlled to within acceptable levels by engineering
means, use appropriate NIOSH-approved respiratory protection equipment (a 42CFR84 Class N, R or P-100 particulate filter
cartridge).

] SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Qdour; Physical State: pH:

Dark black-grey, fine Weak organic odour from Solid 7.510 8.5

powder entrained flotation reagents

Vapour Pressure: Vapour Density: Boiling Point/Range: Freezing/Meiting
Negligible @ 206°C Not Applicable Not Applicable Point/Range:

Will burn first unless in an
inert atmosphere

Specific Gravity: Evaporation Rate: Coefficient of Water/Qil Odour Threshold:
3.5 (Bulk Sp. Gr.} Not Applicable Distribution; No Data
Not Applicable
Solubility: Percent Volatiles:
Essentially insoluble 9 - 12% {moisture)

I SECTION 10. STABILITY AND REACTIVITY

Stability and Reactivity: Material is stable under normal temperatures and pressures. Hazardous polymerization or runaway
reactions will not occur.

Incompatibilities: Reacts violently with jedine pentachloride. Incompatible with iodine monochloride, hydregen peroxide, strong
oxidizers, and strong acids.

Hazardous Decomposition Products: May release highly toxic and flammable hydrogen sulphide gas on contact with strong
acids. This material can decompose at high temperatures forming toxic and imitating sulphur dioxide gas as well as lead and zine
cxides.

| SECTION 11. TOXICOLOGICAL INFORMATION

General: In the powder form in which this product is sold, the metals are present as sulphides that are refatively insoluble in the
body. However, high temperature operations such as oxy-acetylene cutting, electric arc welding or gouging on dust-contaminated
surfaces will generate highly toxic lead oxide fume that also contains some zinc oxide. These oxides are highly soluble in body
fluids and the particle size of the metal fumes is largely within the respirable size range, which increases the likelihood of inhalation
and deposition of the fume within the body, The primary route of exposure would be through inhalation of metal oxide fumes,
compesed principally of lead oxide and including some zinc oxide as well.

NOTE: The toxicological properties of this material have not been fully investigated. The information contained in this MSDS is
therefore based on information in the technical and scientific literature about the material’s constituent compounds.

Acute:
Skin/Eye: Contact with dust or fume may cause local irritation but would not cause tissue damage.

Inhalation: Exposure to dust or fume is irritating to the nose, throat and respiratory tract with dryness and irritation of the nose
and throat, tightness of the chest, coughing and metallic taste. It may cause headache, as well as gastrointestinal disturbances
with nausea, vomiting, abdominal spasms, fatigus, sleep disturbances, weight loss, anemia, and pain in legs, arms, and joints. An
intense, short-term exposure to welding/burning fumes could cause congestion and pulmonary edema as weil as acute
sncephalopalhy with seizures, coma, and death. However, short-term exposures of this magnitude are unlikely In industry today.
Less intense short-term exposure to such fumes could produce metal furne fever with flu-like symptoms of fever, malaise,
perspiration, frontal headache and muscle cramps from the zinc oxide fume. Kidney damage, as well as anemia, can occur from
acute exposure,
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Ingestion: Symptoms due to ingestion of dust or fuma would be similar to those from inhalation. Other health effects such as
constipation or bloody diarrhea might also ocour.

Chronic:

Prolonged exposure to lead concentrate dust may produce many of the symptoms of short-term exposure and may also cause
central nervous system damage, gastrointestinal disturbances, kidney dysfunction, anemia, skin rashes or dermatitis and, rarely,
wrist drop. Reduced hemoglebin production has been associated with low lead exposures. Symptoms of central nervous system
damage due to moderate exposure include fatigue, headaches, tremors and hypertension. Very high exposure can result in lead
encephalopathy with symptoms of hallucinations, convulsions, and delirium. Kidney dysfunction and possible injury has also been
assoclated with chronic lead poisoning. Chronic over-exposure to lead has been implicated as a causative agent for the
impairment of male and female reproductive capacity. Pregnant women should be protected from excessive exposure as lead can
cross the placental barrier and unborn children may suffer neurclogical damage or developmental problems. Teralogenic and
mutagenic effects from exposure to tead have been reported in some studies but not in others. The literature is inconsistent and
no firm conclusions can be drawn at this time. Lead and lead compounds are listed as an A3 Carcinogen {Confirmed Animal
Carcinagen with Unknown Relevance lo Humans) by the ACGIH. JARC has listed lead compounds as Group 24 Carcinogens
(Probably Carcinogenic to Humans} while lead metal is listed as Group 2B (Possibly Carcinogenic fo Humans). The NTP has
recenlly listed lead and lead compounds as Reascnably Anticipated to be a Human Careinogen, QSHA and the EU do not
currently list lead as a human carcinogen. IARC has classified crystalline silica of respirable pariicle size as a Group 1 Carcinogen
(Carcinoganic to Humans) while ACGIH classifies it as a Suspected Human Carcinogen (A2). The NTP recently reclassified silica
as a Known Human Carcinogen. OSHA and the EU de not list sifica as a carcinogen.

l SECTION 12, ECOLOGICAL INFORMATION

L.ead concentrate is insoluble in water and its metals contents have low direct bicavailability. However, extended exposure in the
aquatic and terrestrial environments can lead to the release of contalned melals in bioavailable forms. These can cause
detrimental environmental effects. The mobility of lead and zinc is media dependent. They can bind with inorganic and organic
ligands, reducing their mobility and bicavailability in soit and water. Bioavaifability is also controlled by other factors such as pH
and hardness.

Lead: Lead compaounds are highly persistent in water. Dissolved lead compounds bicaccumulate in plants and animals, both
aquatic and terresfrial. Lead may occur as sorbed ions or surface coatings on sediment mineral paricles or may be carried in
colloidal particles in surface water. Most [ead is strongly retained in soll, resulting in little mobility. Lead may be immobilized by
ion exchange with hydrous oxides or clays or by chelation with humic or fulvic acids in the sail.

Zinc: Zinc in the aquatic environment can be toxic to organisms. In aquatic systems, zinc bioaccumulates in both plants and
animals. Zinc also bioaccumulates in terrestrial plants, vertebrates, and mammals, with plant uptake from sofl dependent on the
plant species, soil pH, and soil composition. In general, zinc does not biomagnify through food chains.

| SECTION 13. DISPOSAL CONSIDERATIONS

If material cannot be returned to process or salvage, dispose of anly in accordance with applicable regulations.

l SECTION 14. TRANSPORT INFORMATION

TRANSPORT CANADA CLASSIFICATION...co it isressssinsssis s Not regulated

U.S. DOT HAZARD CLASSIFICATION .....oiimieeeieceecreeem e et e Class 9, Packing Group Il

U.8. PROPER SHIPPING NAME Environmentally Hazardous Substance, Salid, n.o.s.
(contains lead sulfide)

U.S. DOT RO it ns s ssssscaemaseovsesesses sbmeseabarasssestanstssssen Lead sulphide 10 Ibs,

U.S. DOT PRODUCT IDENTIFICATION NUMBER... ... UN3077

MARINE POLLUTANT ..ottt ceeeaesssresssnene .. No

IMO CLASSIFICATION .... MHB - Materials Hazardous Only in Bulk

| SECTION 15, REGULATORY INFORMATION

u.s.
INGREDIENTS LISTED ON TSCA INVENTORY .oocecvcrirceiive e rcennes YES
HAZARDOUS UNDER HAZARD COMMUNICATION STANDARD: ....... Lead Sulphide......... Yes
SHlica e Yes
CERCLA SECTION 103 HAZARDOUS SUBSTANCES ..o Lead Sulphide......... Yes ...RQ: 10 1bs. (4.54 kg.)
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Zinc Compounds.....Yes ... RQ: None assigned

EPCRA SECTION 302 EXTREMELY HAZARDOUS SUBSTANCE ........ None of the ingredients qualify.

EPCRA SECTION 311/312 HAZARD CATEGORIES ....cvvreeceneenirenns Delayed (Chronic) Health Hazard - Carcinogen
Detayed {Chronic) Health Hazard — Reproductive Toxin
EPCRA SECTION 313 TOXIC RELEASE INVENTORY ....cccccvmreivvaan. Lead Compounds (Lead Sulphide)
CAS No 1314-87-0
Percent by Weight............. 66 to 73%

Zinc Compounds {Zinc Sulphide)
CAS No 1314-98-3

Percent by Weight:............ 7 to 10%
CANADIAN:
INGREDIENTS LISTED ON DOMESTIC SUBSTANCES LIST ...ccvvvenen. Yes
WHMIS CLASSIFICATION: ...ccvverererireserasssrnsssmsnsresensiassrsssnssessnesserssessns D2A, Material Causing Other Toxic Effects - Very Toxic
EUROPEAN UNION:
Ingredients Listed on the European Inventory
of Existing Commercial Chemical Substances (EINECS) ..........ccoeerviennn. YES
EU ClassifiCation ... ..o o coesvirirreensrimsssssasses s srmsessessssassssssvss e oee Toxic, Repr. Cat. 1; Repr. Cat. 3

| SECTION 16. OTHER INFORMATION

The information in this Material Safety Data Sheet is based on the following references:

- American Conference of Governmental industrial Hygienists, 2004, Documentation of the Threshald Limit Values and
Biological Exposure Indices, Seventh Edition plus updates.

- American Conference of Governmental Industrial Hygienists, 2006, Guide to Occupational Exposure Values.

- American Conference of Governmental Industrial Hygienists, Threshcld Limit Values for Chemical Substances and Physical
Agents and Biological Exposure Indices - 2006.

- Bretherick's Handbook of Reactive Chemical Hazards, 20th Anniversary Edition. (P. G. Urben ed.) 1995.

- Canadian Centre for Occupational Health and Safety (CCOHS), Hamilton, Ont., CHEMINFO Record No, 608 Lead (Rev. 2005-09).

- Canadian Centre for Occupational Health and Safety (CCOHS), Hamilton, Cnt., CHEMINFO Record No. 548 — Zinc (Rev 2006-01).

- European Economic Community, Commission Directives 31/155/EEC and 67/548/EEC.

- Industry Canada, SOR/88-66, as amended, Controlled Products Regulations.

- Intemational Agency for Research on Cancer (IARC), Monographs on the Evaluation of the Carcinogenic Risk of Chemicals
to Man, 1972 — 2006, {multi-volume work), World Health Qrganization, Geneva.

- International Chemical Safety Cards (WHO/PCS/ILO), ICSC:0052 — Lead, ICSC 0208 — Zinc Oxide.

- Merck & Co,, Inc,, 2601, The Merck Index, An Encyclopedia of Chemicals, Drugs, and Biologicals, 13" Edition.

- National Library of Medicine, National Toxicology Information Pragram, Hazardous Substance Data Bank (HSDB) online.

- Patty's Toxicology; 5" Edition, 2001, Bingham, Cohrssen & Powell, Editors.

- Sax, N. Irving, 1989, Dangerous Properties of industrial Materials, Seventh Edition.

- U.B. Department of Heaith and Hurman Services, National Institute of Environmental Heaith Sciences, National Toxicology
Program (NTP), 11% Report on Carcinogens, January 2005.

- U.S. Department of Health and Human Services, Public Health Service, Agency for Toxlc Substances and Disease Registry,
Update Toxicological Profile for Lead (September 2005).

- U.5. Department of Health and Human Services, Public Health Service, Agency for Toxic Substances and Disease Registry,
Update Toxicological Profile for Zine {September 2005).

- U.S. Department of Health and Human Services, National Institute for Occupational Safety and Heaith, NIOSH Pocket Guide
to Chemical Hazards. CD-ROM Edition September 2005.

- U.8. Occupational Safety and Health Administration, 1989, Code of Federal Regulations, Title 29, Part 1910,

Notice to Reader

Although reasonable precautions have been taken in the preparation of the data contained herein, it is offerad solely for your
information, consideration and investigation. Teck Cominco American incorporated extends no warranty and assumes no
responsibility for the accuracy of the content and expressly disclaims all liability for reliance thereon. This material safety data
sheet provides guidelines for the safe handling and processing of this product; it does not and cannot advise on all possible
situations, therefore, your specific use of this product should be evaluated to determine if additional precautions are required.
Individuals exposed to this product should read and understand this information and be provided pertinent training prior to working
with this product.

February 15, 2007 Pend Oreille Lead Concentrate Page 6 of 6



SODIUM CARBONATE ANHYDROUS Page 1 of 7

MSDS Number: S3242 * * * * * Effective Date: 08/17/06 * * * * * Supercedes: 12/03/03

24 Hour Emergoency Telephono: $00-856-2154
CHEMTREC: 1-830-424-9300

MSIDS |Material Safety Data Sheet /  ‘umueesmens™

Outaide US_and Canada
Chanriree: TO3-527-3587

From: Mallinckrodt Baker, Inc. I ¥ ] Mallinckrodt {7 e, e
222 Rod SchoolLano | b 4 ' CHEMICALS %" Racpataa Cartac a1herganecy nEnoars 1o be
Phillipsburg, N& 08265 V Ui oRdy in kha evort of chemical aomaogencies

Envalving o aplll, kak, i, DXpating of Actson

volving chemicals,

All non-emeigency cquettiont should be diracted 1o Cuslomer Secvice {1-800-582-2537) for assistarce,

SODIUM CARBONATE ANHYDROUS

1. Product Identification

Synonyms: Carbonic acid, disodium salt; disodium carbonate; soda ash
CAS No.: 497-19-8

Molecular Weight: 105.99

Chemical Formula: Na2CQO3

Product Codes:

I.T. Baker: 3602, 3604, 3605, 3606, 4502, 4923, 5198

Mailinckrodt: 1338, 3604, 7468, 7472, 7521, 7527, 7528, 7698

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Sodium Carbonate 497-19-3 899 -~ 100% Yes

3. Hazards Identification

Emergency Overview

httn-fhuamr ithalrar camfmedo/analichhtm1 /62749 htm INNQ_NA_12



SODIUM CARBONATE ANHYDROUS Page 2 of 7

DANGER! MAY CAUSE EYE BURNS. HARMFUL IF SWALLOWED OR
INHALED. CAUSES IRRITATION TO SKIN AND RESPIRATORY TRACT.

SAF-T-DATA®™ Ratings (Provided here for your convenience)

Health Rating: 1 - Slight

Flammability Rating: 1 - Slight

Reactivity Rating: 2 - Moderate

Contact Rating: 3 - Severe (Life)

Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD:;
PROPER GLOVES

Storage Color Code: Green (General Storage)

Potential Health Effects

Inhalation:

Inhalation of dust may cause irritation to the respiratory tract. Symptoms from excessive
inhalation of dust may include coughing and difficult breathing. Excessive contact is known
to cause damage to the nasal septum.

Ingestion:

Sodium carbonate is only slightly toxic, but large doses may be corrosive to the gastro-
intestinal tract where symptoms may include severe abdominal pain, vomiting, diarrhea,
collapse and death.

Skin Contact:

Excessive contact may cause irritation with blistering and redness. Solutions may cause
severe irritation or burns.

Eye Contact:

Contact may be corrosive to eyes and cause conjuctival edema and corneal destruction. Risk
of serious injury increases if eyes are kept tightly closed. Other symptoms may appear from
absorption of sodium carbonate into the bloodstream via the eyes.

Chronic Exposure:

Prolonged or repeated skin exposure may cause sensitization.

Aggravation of Pre-existing Conditions:

No information found.

4. First Aid Measures

Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Get medical attention,

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. Get medical attention immediately.

Skin Contact:

Immediately flush skin with plenty of soap and water for at least 15 minutes. Remove
contaminated clothing and shoes. Get medical attention. Wash clothing before reuse.

httnsTherenae ithalrar cnmifmcedc/analichhtnl /a2747 hitm NN NA 11



SODIUM CARBONATE ANHYDROUS Page 3 of 7

Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper
eyelids occasionally. Get medical attention immediately.

Note to Physician:
Consider endoscopy in all suspected cases of sodium carbonate poisoning. Perform blood
analysis to determine if dehydration, acidosis, or other electrolyte imbalances occurred.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard.

Explosion:

Not considered an explosion hazard, but sodium carbonate may explode when applied to
red-hot aluminum.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire.

Special Information:

Use protective clothing and breathing equipment appropriate for the surrounding fire.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified
in Section 8. Spills: Sweep up and containerize for reclamation or disposal. Vacuuming or
wet sweeping may be used to avoid dust dispersal.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against
physical damage. Isolate from incompatible substances. Containers of this material may be
hazardous when empty since they retain product residues (dust, solids); observe all
warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
None established.
Ventilation System:

httneJhsming ithalrer ramifmedc/analichhtmi/e3747 him MTNRNA1R



SODIUM CARBONATE ANHYDROUS Page 4 of 7

A system of local and/or general exhaust is recommended to keep employee exposures as
low as possible. Local exhaust ventilation is generally preferred because it can control the
emissions of the contaminant at its source, preventing dispersion of it into the general work
area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of
Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

For conditions of use where exposure to dust or mist is apparent and engineering controls
are not feasible, a particulate respirator (NIOSH type N95 or better filters) may be worn. If
oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R
or P filter. For emergencies or instances where the exposure levels are not known, use a
full-face positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do
not protect workers in oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing,

Eye Protection:

Use chemical safety goggles and/or full face shield where dusting or splashing of solutions
is possible. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

White powder or granules.
Odor:

Odorless.

Solubility:

45.5 g/100 ml water @ 100C (212F)
Specific Gravity:

2.53

pH:

11.6 Aqueous solution

% Volatiles by volume @ 21C (70F):
0

Boiling Peint:

Decomposes.

Melting Point:

851C (1564F)

Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):
No information found.
Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity

Stability:

httnefhaarar ithalar comfmede/anolichhtm1/e2747 hitm MMN]NA_1



SODIUM CARBONATE ANHYDROUS Page 5 of 7

Stable under ordinary conditions of use and storage. Hygroscopic. Readily absorbs moisture
from the air. Solutions are strong bases.

Hazardous Decomposition Products:

Oxides of carbon and sodinm oxide.

Hazardous Polymerization:

Will not occur.

Incompatibilities:

Fluorine, aluminum, phosphorous pentoxide, sulfuric acid, zinc, lithium, moisture, calcium
hydroxide and 2,4,6-trinitrotoluene. Reacts violently with acids to form carbon dioxide.
Conditions to Avoid:

Moisture, heat, dusting and incompatibles.

11. Toxicological Information

For Sodium Carbonate:
Oral rat LD50: 4090 mg/kg; inhalation rat LC50: 2300 mg/m3/2H; irritation eye rabbit: 50
mg severe; investigated as a mutagen, reproductive effector.

-=-=NTP Carcinogen---
Ingredient Known Anticipated IARC Category

Sodium Carbonate (487-19-8} No No None

12. Ecological Information

Environmental Fate:

No information found.

Environmental Toxicity:

96 Hr LC50 Lepomis macrochirus: 300 mg/L. [static];
48 Hr EC50 Daphnia magna: 265 mg/L

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate
and approved waste disposal facility. Processing, use or contamination of this product may
change the waste management options. State and local disposal regulations may differ from
federal disposal regulations. Dispose of container and unused contents in accordance with
federal, state and local requirements.

htine Hananas ithaleer rom/mede/enelichhtm/e37247 htm 200R.0NA.13



SODIUM CARBONATE ANHYDROUS Page 6 of 7

14. Transport Information

Not regulated.

15. Regulatory Information

———————— \Chemical Inventory Status - Part l\-—---———mmmm e e
¥ngredient TSCA EC Japan Australia

--Canada--
Ingredient Korea DSL NDSL Phil.
Sodium Carbonate (497-19-8) Yes Yes No Yes

———————— \Federal, State & International Regulations - Part l\==ec--—=----w-w.a.

-8ARA 302-  e-———- SARA 313-=--——-
Ingredient RQ TPQ List Chemical Catg.
Sodium Carbonate (497-19-8) No No No No

-------- \Federal, State & Intermational Regulations - Part 2\---—--—-—=-==-—-uu-—

-RCRA- -TSCA~
Ingredient CERCLA 261.33 B(d)
Sodium Carbonate {(497-18-8) No No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: WNo Fire: No Pressure: No

Reactivity: No (Pure / Solid)

Australian Hazchem Code: None allocated.

Poison Schedule: S5

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0

Label Hazard Warning:

DANGER! MAY CAUSE EYE BURNS. HARMFUL IF SWALLOWED OR INBALED.
CAUSES IRRITATION TO SKIN AND RESPIRATORY TRACT.

Label Precautions:

hittnsdharar ithalrar comimede/lanaltichhtm /0374 him MNR-NA-13



SODIUM CARBONATE ANHYDROUS Page 7 of 7

Do not get in eyes, on skin, or on clothing.

Avoid breathing dust.

Keep container closed.

Use with adequate ventilation.

Wash thoroughly after handling.

Label First Aid:

In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. If inhaled, remove to fresh air. Get medical
attention for any breathing difficulty. In all cases, get medical attention.

Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 12.

Disclaimer:
st st e s ek sk o s obe sk oo o o sk o okt s o e o b o sk e s ok ook sk o s o ot o e ok o s e st e s ol o sfe e o e o e s el o o o s sk s ok s ook sk sk sk ok e sk sl sk ok skl

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy. This document is
intended only as a guide to the appropriate precautionary handling of the material by
a properly trained person using this product. Individuals receiving the information
must exercise their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING
FROM USE OF OR RELIANCE UPON THIS INFORMATION.

sheofe she ok sl ok ok o e sl ok o ol s ol o o s sl ok e o sk sl sk e ke sk e sk e sk ol o o s ok sl e sk ok stk ok sk ook sk ok sk ckekatekokekoiock sk kol ek ok ok ke ok ok

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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Personal
Protection

E

Material Safety Data Sheet
Sodium metabisulfite, Anhydrous MSDS

Product Name: Sodium metabisulfite, Anhydrous Contact information:
Catalog Codes: SLS3823 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7681-57-4 Houston, Texas 77396

) US Sales: 1-800-901-7247
RTECS: V22000000 Internaticnal Sales: 1-281-441-4400
TSCA: TSCA 8(b) Inventory: Sodium metabisuffite ' Order Online: Sciencelab.com
Cli#: Not available. CHEMTREC (24HR Emergency Telephone), call:

- - o . 1-800-424-9300
Synonym: Discdium disulfite; Disodium pyrosulfite; Sodium

Pyrosulfite; Sodium Metabisulphite International CHEMTREC, cali: 1-703-527-3887

Chemical Name: PyFOSU!fUFOUS acid, disodium salt For non-emergency assistance' call: 1-281-441-4400

Chemical Formula: Na28205

Composition:

Name CAS # % by Welght

Sodium metabisulfite 7681-57-4 100

&4gt:2000 mg/kg [Rat). &gt;1000 mg/kg [Guinea pig).

Toxicologlcal Data on Ingredients: Sodium metabisulfite: ORAL (LD50): Acute: 1131 mg/kg [Rat]. DERMAL (LD50): Acute:

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact
{permeator), of eye contact (irritant).

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer), of ingestion, of inhalation (lung irritant),
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC.

MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast,

TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.

The substance may be toxic o upper respiratory tract, skin, eyes,

Repeated or prolonged exposure to the substance can produce target organs damage.

p. 1



4:First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact;

in case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes
before reuse, Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious [nhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician Immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.

Section 5

: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-lgnition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards In Presence of Various Substances: Not applicable.
Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

When heated to decomposition it emits toxic fumes of SOx, Na20.,

Decomposes on heating to form scdium sulfate

Special Remarks on Explosion Hazards: Not available.

i 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid In a convenient waste disposal container. Finish cleaning by
spreading water on the contaminated surface and dispose of according to local and regional authority
requirements.
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Large Spill:

Use a shovel to put the matertal into a convenient waste disposal container. Finish cleaning by spreading water
on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Handling and Storag

Precautions:

Keep locked up.. Do not ingest. Do not breathe dust. Avoid contact with skin. Wear suitable protective clothing.
In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice
immediately and show the container or the label. Keep away from incompatibles such as oxidizing agents, acids.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Moisture sensitive. Air Sensitive

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airbome levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
alrborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivatent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used
to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handiing this product.

Exposure Limits:

TWA: 5 (mg/m3} [United Kingdom (UK)]

TWA: 5 (mg/m3) from ACGIH (TLV) [United States]

TWA: 5 (mg/m3) from NIOSH [United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Propertie

Physical state and appearance: Solid. (Crystals solid or Powdered sofid.)
Odor: odor of sulfur dioxide

Taste: Not available.

Molecular Weight: 190.13 g/mole

Color: White to yellowish.

pH (1% soln/water): 4.3 [Acidic ]

Boiling Point: Not available.

Meiting Point: Decomposition temperature: 150°C (302°F)

Critical Temperature: Not available.

Specific Gravity: 1.4 (Water = 1)

Vapor Pressure: Not applicable.
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Vapor Density: Not available.

Volatility: Not available,

Odor Threshold: Not available.

Water/Qil Dist. Ceeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.
Solubility:

Easily soluble in cold water, hot water.

Freely soluble in glycerol.

Slightly soluble in alcohol.
Moderately soluble in ethanol.

Section 10: Stability and Reactivity Dat:

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, heat, moisture, air, dust generation.
Incompatibility with various substances: Reactive with oxidizing agents, acids.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Moisture sensitive Air sensitive.

It slowly oxidizes to sodium sulfate upon exposure to air and moisture.

Incompatible with sodium nitrite

Special Remarks on Corrosivity: Not available.

Palymerization: Will not oceur.

Routes of Entry: Inhalation. ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50}: 1131 mg/kg [Rat].
Acute dermal toxicity (LD50): »1000 mg/kg [Guinea pig].

Chronle Effects on Humans:

CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast.

May cause damage to the following organs: upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans:

Hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Slightly hazardous in case of skin contact {permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
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May affect genetic material (mutagenic) based on animal test data.
May cause adverse reproductive effects based on animal test data.

Speclal Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects:

Skin: May cause skin irritation.

Eyes: May cause eye irritaiton.

Inhalation: May cause respiratory tract irritation with coughing and wheezing.

Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation irritation with abdominal pain,
nausea, vomiting, diarthea, violent colic, and possible gastri hemorrhaging. May affect behavior/central nervous
system and cause central nervous system depression/seizures. It may also affect the cardiovasular system
(hypotension, tachycardia, cardiovascular collapse), Ingestion of sulfite compounds may cause a severe allergic
reaction (anaphylactoid symptoms) in sensitive individuals and some asthmatics.

Chronic Potential Health Effects:

Skin: Prolonged or repeated skin contact may cause allergic dermatitis.

ingestion: Prolonged or repeated ingestion may affect the liver, urinary system, and metabolism (weight loss).
Future exposures may also cause asthima like allergy with coughing, shortness of breath, wheezing and/or chest
tightness.

Inhatation: Prolonged or repeated inhalation may irritate the lungs, may cause bronchitis to develop with cough,
phiegm and/or shortness of breath.

__ Section 12: Ecological Information

Ecotoxicity: Not available.

BODS5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

ToxIcity of the Products of Biodegradation: The products of degradation are |less toxic than the product itself.,

Special Remarks on the Products of Biodegradation: Not avallable.

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
cantrol regulations.

ection 14: Transport Informatio

DOT Classification: Not a DOT controlled material (United States).
ldentification: Not applicable.

Special Pravisions for Transpoert: Not applicable.

Federal and State Regulations:

Connecticut hazardous material survey.: Sodium metabisulfite

lilinois toxic substances disclosure to employee act: Sodium metabisulfite
Rhode Isiand RTK hazardous substances: Sodium metabisulfite
Pennsylvania RTK: Sodium metabisulfite

Minnesota: Saodium metabisulfite
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Massachusetts RTK: Sodium metabisulfite

New Jerssy: Sodium metabisulfite

California Director's List of Hazardous Substances: Sodium metabisulfite

TSCA 8(b) inventory: Sodium metabisulfite

TSCA 4(a) ITC priority list: Sodium metabisulfite

TSCA 8(a) PAIR: Sodium metabisulfite

TSCA 8(d) H and S data reporting: Sodium metabisulfite: effective: 1/26/94; sunset: 6/30/98

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard {29 CFR 1910.1200).
EINECS: This product is on the European inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
DSCL (EEC):
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 0
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 0
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves,
Lab coat.
Dust respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator

when ventilation is inadequate.
Safety glasses.

Section 16: Other Information”

References: Not avallable,

Other Special Considerations: Not available.
Created: 10/09/2005 06:33 PM

Last Updated: 10/09/2005 06:33 PM

The information above is believed fo be accurate and represents the best information currently available to us. However, we
make no warranty of merchantabifity or any other warranty, express or implfied, with respect to such information, and we
assume no liability resuffing from jts use. Users should make their own investigations to determine the suitability of the
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information for their particular purposes. In no event shall Sciencelab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsocever arising, even
if Sciencel.ab.com has been advised of the possibility of such damages.
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@ Anachemia

255 Norman.
Lachine {Menireal}, Que
HBR 1A3

Material Safety Data Sheet

EMERGENCY NUMBERS:

(USA) CHEMTREC : 1(800) 424-930¢ (24krs)
{CAN) CANUTEC : 1(613) 996-6666 (24hrs)
(USA) Anachemia ; 1{518) 207-4444

(CAN) Anachemia ; 1(514) 489-5711

WHMIS

Protective Clothing TG Road/Rail

WHMIS CLASS: D-2B

Not controlled under TDG (Canada).
PIN: Not applicable. FG: Not applicable.

@ ol X X

Section I. Product Identification and Uses

Product name SODIUM THIOSULFATE, ANHYDROUS

Cr# Not available.
Chemical formula Na25203 CAS# 7772-98-7
Synonyms Sodium hyposulfita, Sodium thiosulfate, AC-8547, | oo de AC-8547
85786
Formula weight 158.11
Supplier Anachemia Canada, Supersedes
255 Norman.
Lachine {Montreal), Que
HBR 1A3
Material uses For laboratory use only.
Section Il Ingredients =~ SRR o
H Name CAS# Y TLV
84 1) SODIUM THIOSULFATE 7772-88-7 100 Not established by ACGIH: ACGIH

(Sulfur dioxide) TWA 2 ppm (5.2
mg(802)m3); STEL 5 ppm (13
mg(S02)/m3

Toxicity values of the SODIUM THIOSULFATE:

hazardous ingredients INTRAPERITONEAL (L.D50):

Acute: 5200 mgikg (Mouse}.
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Section.|ll. Physical Data

Physical state and Clear to white granules ar crystals. Odorless.
appearance / Odor

pH (1% soln/water) 8.6

Odor threshold Not available.

Percent volatile 0% at21°C

Freezing point Transition at 48°C
Boiling point Decomposes at >100°C.
Specific gravity 1.66-1.73 (Water = 1)
Vapor density Not applicable.

Vapor pressure Not appficable.
Water/oil dist. coeff. Notavaitable.
Evaporation rate Not applicable.
Solubility 33% (in H20)

Section IV. Fire and Explosion Data: .~
Flash point Not available.

Flammable limits Not available.

Autg-ignition temperature Not available.

Fire degradation Oxides of sulfur and sodium. Hydrogen sulfide. Sodium sulfide.
products

Fire extingnishing Use DRY chemical, carbon dioxide, foam or water spray, Wear adequate persanal protection to prevent contact with matesial or its

procedures combustion products. Seif contained breathing apparatus with a full facepiece operated in a pressure demand of other positive
pressure mode. Disperse vapors with water spray if they have not ignited. Coot cantaining vessels with flooding quantities of
water until well after fire is out.

Fire and Explosion The sensitivity to impact is not applicable. The sensitivity lo static discharge Is not applicable. Heating above 100°C
Hazards yields a flammable residue sodium sulfide. Contact with oxidizers may cause fire andfor explosion. Emits toxic fumes
under fire conditions.

Section V. Toxicological Properties S
Routes of entry Inhalation and ingestion. Eye contact. Skin contact.

Effects of Acute May be hammful by Ingestion, Inhalation, or skin absorption. Irritant.

Exposure
Eye May irritate or burn eyes and cause temporary conjunclivitis.
Skin May cause skin imtation. Aqueous sclutions or dust may cause irritation from repeated or profonged contact,
Inhalation Dust or mist may cause severe irritation to the respiratory tract. Exposure may cause coughing, chest pains, and

difficulty In breathing. If heated to the point where sulfur dioxide gas is driven off, then this gas is highly irritating to the
respiratory tract.

Ingestion May cause gastrointestinal irritation. May cause nausea, vomiting, purging, cyanosis. Doses of 8 g/kg (oral, rat) were
non-toxie,




| Section V. Toxicological Properties -~ .. . = | SODIUM TRIOSULFATE, ANHYDROUS P‘*E°3"‘|

1| Effects of Chronic
4 Overexposure

Carcinogenic effects: Not available. Mutagemc effects Not available. Teratogenic effecis: Not available. Toxicity of the
product to the reproductive system: Not available. To the best of our knowledge, the chemical, physical, and toxicity of this
substance has not been fully investigated,

Section VI. First Aid Measures -

Eye contact

Immediately flush eyes w:th copious quanhltes of water for at least 15 minutes holdlng hds apan to ensure ﬂushang of the
entire surface. Seek immediate medical attention.

Skin contact

Immediately flush skin with plenty of water and soap for at least 15 minutes while removing contaminated clothing and
shoes. Call a physician. Wash contaminated clothing before reusing.

Inhalation Remove patient to fresh air. Administer approved oxygen supply if breathing is difficult. Administer artificial respiration or
CPR if breathing has ceased. Seek immediate medical attention.
Ingestion if conscious, wash out mouth with water. Have conscious person drink several glasses of water to dilute. Seek

immediate medical attention. Never give anything by mouth to an unconscious or convulsing person.

“Section VII. Reactivity Data

Stability

Stable. Conditions to avoid: ngh temperatures sparks open fiames and aIE other sources of |gn|t|on contamination.

Hazardous decomp.

products

Not available.

Incompatibility

Oxidizing agents (e.g., nitrates, sodium nifrite, halogens) cause vigorous exothermic reactions. Aclds release sulfur
dioxide gas. Water-reactive materials such as sodium, cause strong exothermic reaction, Mercury salts, lead, silver,
iodides, iodine, mercury.

Reaction Products

Sulfur dioxide gas which is toxic, comrosive, and an oxidizer, is driven off above 100°C leaving, a sodium sulfide residue
which is flammable, a strong Imitant to skin and tissue and is also incompatible with acids. Hazardous polymerization
will not oceur.




| Section VIll. Preventive Measures

;| SODIUM THIOSULFATE, ANHYDROUS page 4/4

§ Protective Clothing in  Wear respirator, chemical safety goggles, rubber boots and heavy rubber gloves.

E case of spill and lesk

f Spill and leak

Evacuate the area. Sweep up and place in container for disposal. Avaid raising dust. Ventilate area and wash spill site
after material pick up is complete, DO NOT empty into drains. DO NOT touch damaged contsiner or spilled material,
Avoid run off.

Waste disposal

According to all applicable regulations.

g Storage and Handling

Store in a cool place away from heated areas, sparks, and flame. Store in a well ventilated area. Store away from

Incompatible materials. Do not add any other material to the container. Do not wash down the drain. Do not breathe dust.

Keep away from direct sunlight or strong incandescent light. Keep container tightly closed and dry. Manipulate in a well

ventilated area or under an adequate fume hood. Avoid raising dust. Handle and open container with care. Minimize dust
generalion and exposure - use dust mask or appropriate protection. This product must be manipulated by qualified

personnel, Do not get in eyes, on skin, or on clothing. Wash well after use. In accordance with good storage and handling

practices. Do not allow smoking and food consumption while handling.

Section IX. Protective Measures .

Profective clothing

Splash goggles. Impervious gloves, apron, coveralts, and/or other resistant protective clothing, Sufficient lo protect skin. # use conditions generate dusts, wear a
NIOSH-appreved respiralor appropriate for thase emission lavels. Appropriate respirators may be a full Iaceplecs or a half mask ar-purifying cartridge respirator
with particulate fiiters, a seff-contained braathing apparatus in tha p e di d mode, or & supplied-air resplrator. Do not wear contact lenses. Make eye

bath end emergency shower avaiiabla. Ensure that eyewash station and safaty shower is prosdenal to the wark-station focation.

Engineering controls

Local mechanical exhaust ventilation capable of minimizing dust emissions at the polnt of use. Do not use in unventilated
spaces.

Section X. Other Information

Special Precautions or Imitant! Do not breathe dust. Avoid all contact with the produet. Avoid prolonged or repeated

commenis

Prepared by MSDS Department/Département e F.S.. B validated 28-Jul-1999

) Telephone# (514) 489-5711

e ———————————————

—— ..
While the company belleves the data set forth herein are accurate as of the date hereof, the company makes no warranty with respect thereto
and expressly disclalms all llabifity for reliance thereon. Such data are offerad solely for your consideration, Investigation and verification.

exposure. Manipulate in a well ventiated area or under an adequate fume hood. Keep away
from heat, sparks and fiame. Handle and open container with care. Container should be
opened only by a technically qualified person.

RTECS NO: XN6472000.

NFPA




Zinc Sulfate, 7-Hydrate

Page 1 of 7

MSDS Number: Z4560 * * * * * Effective Date: 11/10/05 * * * * * Sypercedes: 01/10/03

24 Hour Emerguncy Telpphone: ¢08-850-2151

CHEMTREC: 1.800-424-9300

MSIDS | Material Safety Data Sheet /  tucoisescrssincumie

Ousitle V.9, and Canada
Chayired: H0S-82T-3BE7

222 Rod School Lano CHEMICALS %

From: Mallinckrodt Baker, Inc. I L' ‘_I Mallinckeodt Jyo.
Phillipsburg, NJ 08365 @

Fvolving chen icela,

HOTE: CHEMTREC, CANUTEC and Nataral
Ragponss Contac amegency numbars to be
uzat only i tha evare of chemiaal amiengencs
Iwolving 2 eptll, kak, fi, OXPOGUED 6 oo

All non-emergoncy quasiions should be ditscted to Cusiomer Se-vice (1-800-582-2537) Ior assidarce.

Zinc Sulfate, 7-Hydrate

1. Product Identification

Synonyms: Sulfuric acid, zinc salt (1:1) heptahydrate; Zinc vitriol, heptahydrate; Zinc

sulfate, heptahydrate

CAS No.: 7733-02-0 (Anhydrous) 7446-20-0 (heptahydrate)
Molecular Weight: 287.56

Chemical Formula: ZnS04.7H20

Product Codes:

J.T. Baker: 4382, 4383, 4384

Mallinckrodt: 7805, 8872, 8880

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Zinc Sulfate 7733-02-0 100% Yes
3. Hazards Identification
Emergency Overview
httn-flaransr ithaker comimede/enclichhtmif#zASA0 hitm MNRANA1R



Zinc Sulfate, 7-Hydrate Page 2 of 7

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION
TO SKIN, EYES AND RESPIRATORY TRACT.

SAF-T-DATA‘™) Ratings (Provided here for your convenience)
Health Rating: 2 - Moderate (Life)

Flammability Rating: O - None

Reactivity Rating: 1 - Slight

Contact Rating: 3 - Severe

Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD;
PROPER GLOVES

Storage Color Code: Green (General Storage)

Potential Health Effects

Inhalation:

Causes irritation to the respiratory tract. Symptoms may include coughing, shortness of
breath.

Ingestion:

As with other soluble zinc salts, zinc sulfate may hydrolyze into acid if swallowed. Severe
irritation and burns of the mouth, throat and digestive system may occur. Symptoms may
include vomiting, stomach pain, increased pulse rate without blood pressure decrease, blood
pressure decrease, acute pulmonay edema (fluid in the lungs), diarrhea, kidney damage,
other gastrointestinal disturbances and hemorrhagic pancreatitis. A fatality following
ingestion of 10 grams has been reported.

Skin Contact:

Causes irritation to skin. Symptoms include redness, itching, and pain.

Eye Contact:

Irritant, can cause pain and redness, possible mechanical harm. May cause severe irritation.
Chronic Exposure:

Chronic exposure may cause fatigue, slow tendon reflexes, intestinal inflammation (with
bleeding), diarrhea, blood effects, central nervous system depression, tremors and paralysis
of the extremities. Repeated skin or eye contact can cause skin and eye effects.
Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or impaired respiratory function may be more
susceptible to the effects of the substance.

4. First Aid Measures

Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Get medical attention.

Ingestion:

If swallowed, give several glasses of water to drink. Vomiting may occur spontaneously,
but DO NOT INDUCE! Never give anything by mouth to an unconscious person. Get

httnefuamams ithalar refmedelanalichhtmb/f2ASAN hitm MNNR_NA_12



Zinc Sulfate, 7-Hydrate Page 3 of 7

medical attention.

Skin Contact:

Wipe off excess material from skin then immediately flush skin with plenty of water for at
least 15 minutes. Remove contaminated clothing and shoes. Get medical attention. Wash
clothing before reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper
eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard.

Explesien:

Sealed containers may rupture when heated.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire. Use water carefully as material
will react with water to form acidic solution. Water spray may be used to keep fire exposed
containers cool.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode. Zinc sulfate can decompose at high temperatures to form toxic oxides,
sulfur and zinc oxide as well as water vapor. Sealed containers of this material may rupture
at moderate temperatures (release of water vapor). Forms acidic solutions in water.

6. Accidental Release Measures

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of
spill. Wear appropriate personal protective equipment as specified in Section 8. Spills: Pick
up and place in a suitable container for reclamation or disposal, using a method that does
not generate dust. Material dissolves in water to form an acidic solution, US Regulations
(CERCLA) require reporting spills and releases to soil, water and air in excess of reportable
quantities. The toll free number for the US Coast Guard National Response Center is (800)
424-8802.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against
physical damage. Material dissolves in water to form an acidic solution. Containers of this
material may be hazardous when empty since they retain product residues (dust, solids);
observe all warnings and precautions listed for the product.

httne fhamang ithalrar ramfracde lanalichhtmllzd SAN htm INNR-NA-13



Zinc Sulfate, 7-Hydrate Page 4 of 7

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

None established.

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures as
low as possible. Local exhaust ventilation is generally preferred because it can control the
emissions of the contaminant at its source, preventing dispersion of it into the general work
area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of
Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

For conditions of use where exposure to dust or mist is apparent and engineering controls
are not feasible, a particulate respirator (NIOSH type N95 or better filters) may be worn. If
oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R
or P filter. For emergencies or instances where the exposure levels are not known, use a
full-face positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do
not protect workers in oxygen-deficient atmospheres.

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls,
as appropriate, to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain
eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Colorless crystals or granules.

Odor:

Odorless.

Solubility:

Soluble in water.

Specific Gravity:

1.97

pH:

ca. 4.5 Aqueous solution

% Velatiles by volume @ 21C (70F):
0

Boiling Point:

> 500C (> 932F) Decomposes.
Melting Point:

160C (212F) Loses all water at 2806C.
Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):

No information found.

httnddhananuy tthalrar cnmifmede/anolichhtml/sASAN htm MNR_.NA. 1



Zinc Sulfate, 7-Hydrate Page 5 of 7

Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:

Oxides of sulfur and oxides of zinc. Reacts with water to form sulfuric acid.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Lead, calcium, strontium salts, borax, alkali carbonates and hydroxides, silver protein and
tannins.

Conditions to Avoid:

Heat, moisture, incompatibies.

11. Toxicological Information

Hydrate: Oral rat LD50: 2150 mg/kg. Investigated as a mutagen.

For anhydrous zinc sulfate: oral rat LID50: 1710 mg/kg; Irritation, rabbit eye, standard
Draize: 420 ug, moderate.Investigated as a tumorigen, mutagen, reproductive effector.

---NTP Caxcinogen---
Ingredient Knowrn Anticipated IARC Category

2inc Sulfate {(7733-02-0) No No None

12. Ecological Information

Environmental Fate:

No information found.

Environmental Toxicity:

The LC50/96-hour values for fish are between 1 and 10 mg/l. This material is expected to
be toxic to aquatic life.

13. Disposal Considerations

httne Hararar sthalrar coomfmede/analichhtml/d8AN htm MNNA_1



Zinc Sulfate, 7-Hydrate

Whatever cannot be saved for recovery or recycling should be managed in an appropriate
and approved waste disposal facility. Processing, use or contamination of this product may
change the waste management options. State and local disposal regulations may differ from
federal disposal regulations. Dispose of container and unused contents in accordance with
federal, state and local requirements.

14. Transport Information

Not regulated.

15. Regulatory Information

~~~~~~~~ \Chemical Inventory Status = Part I\-—-——rmmommme
Ingredient TSCaA EC Japan Australia

-~Canada—-
Ingredient Korea DSL NDSL Phil.
Zine Sulfate (7733-02-0) Yes Yes No Yes

~~~~~~~~ \Federal, State & Internaticnal Regulations - Part I\-----————mwwu__—

-SARA 302-  ---—-- SARA 313=w----
Ingredient RQ TPQ List Chemical Catg.
2inc Sulfate (7733-02-0) No No No Zinc compoun

———————— \Federal, State & International Regulations - Part 2\--=---————cmouon

~RCRA- -~TSCA-
Ingredient CERCLA 261.33 8(d)
Zinc sulfate (7733-02-0) 1000 No No
Chemical Weapons Convention: No TSCA 12(b): HNo CDTA: No
SARA 311/312: Acute: Yes Chronic: No Fire: Mo Pressure: No

Reactivity: No {Pure / Solid}

Australian Hazchem Code: None allocated.

Poison Schedule: S6

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

httnJharanw tthalker coomfmede/enolichhtml/zdSAN htm
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Zinc Sulfate, 7-Hydrate Page 7 of 7

16. Other Information

NFPA Ratings: Health: 1 Flammability: 0 Reactivity: 0

Label Hazard Warning:

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO
SKIN, EYES AND RESPIRATORY TRACT.

Label Precautions:

Avoid breathing dust.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing.

Label First Aid:

If swallowed, give several glasses of water to drink. Vomiting may occur spontaneously,
but DO NOT INDUCE! Never give anything by mouth to an unconscious person. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In case of contact, wipe off excess material from skin then
immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove
contaminated clothing and shoes. Wash clothing before reuse. In all cases, get medical
attention.

Product Use:

Laboratory Reagent.

Revision Information:

No Changes.

Disclaimer:
o ok 2k o o 2k ok 2 ok ok o e i vk A ok ok o st ok ke o sk ke ke s sk ok o A v ke Sl Sk sk s ok o s sk ok sk s s e ke s e sk ko A ol ofe sk ok ok ok ok sk ok sk ek e ek sk dokoR R ok ok sk

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy. This document is
intended only as a guide to the appropriate precautionary handling of the material by
a properly trained person using this product. Individuals receiving the information
must exercise their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING
FROM USE OF OR RELIANCE UPON THIS INFORMATION.

sk o s ok o sk ok o e ok e o o e skt oo ke ke o b e o o e ke el o sk b ok ook ook ok e o o sk e o skt o sk ok ok o sk o s s e skt st e s ke e ok e e ok e e sk ek sk

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)

htto:/fwww.itbaker.com/msds/englishhtml/z4 560 .him 2008-06-13



Fisher Scientific - MSDS Page 1of 5

El Fisher Scientific . . ) ]
Back to Sodium Phosphate Dibasic Heptahydrate (Crystalline/Certified ACS)

Material Safety Data Sheet
Sodium Phosphate Dibasic Heptahydrate

ACC# 21535

H Section 1 - Chemical Product and Company Identification ,I

MSDS Name: Sodium Phosphate Dibasic Heptahydrate
Catalog Numbers: BP331 1, BP331 500, BP331-1, BP331-500, BP3311, BP331500, BW13640300,
BW13645250, BW1364550, $373 3, S373 50, 5373 500, S373-3, S$373-50, 5373-500, S373250LB,
53733, S3733LC, S37350, S373500, 5471-10, S471-3, S471-500, S4713001B
Synonyms: Sodium monohydrogen phosphate heptahydrate; phosphoric acid, disodium salt,
hetahydrate; disodium phosphate heptahydrate; sodium phosphate; disodium phosphate; sodium
phosphate, dibasic
Company Identification:

Fisher Scientific

1 Reagent Lane

Fairlawn, NJ 07410
For information, call: 201-756-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

|| Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS
BISODIUM ORTHOPHOSPHATE .
7782-85-6 HEPTAHYDRATE 100.0 unlisted
| Section 3 - Hazards Identification I
EMERGENCY OVERVIEW

Appearance: white. Caution! Causes eye and skin irritation. Causesdigestive and respiratory
tract irritation.

Target Organs: None.

Potential Health Effects

Eye: May cause eve irritation.

Skin: May cause skin irritation.
Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.

Inhalation: May cause respiratory tract irritation.

Chronic: No information found.
http://fwww.atmos.umd.edu/~russ/MSDS/sodium phosohate dibasic hept.html 2008-06-17
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|| Section 4 - First Aid Measures |!

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower lids, Get medical aid.

Skin: Flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Get medical aid if irritation develops or persists,

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Get medical aid.
Inhalation: Remove from exposure to fresh air immediately, If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. Get medical aid if cough or other symptoms
appear.

Notes to Physician: Treat symptomatically and supportively,

Antidote: None reported.

ll Section 5 - Firefighting Measures ||

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-
demand, MSHA/NIOSH (approved or equivalent), and full protective gear.

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or alcohol-
resistant foam.

Autoignition Temperature: Not applicable.

Flash Paint: Not applicable.

NFPA Rating: Not published. Explosion Limits, Lower: Not available. Upper: Not available.

II Section 6 - Accidental Release Measures ||

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal container. Avoid
generating dusty conditions.

| Section 7 - Handling and Storage |

Handling: Use with adequate ventilation. Avoid prolonged or repeated contact with skin. Avoid
contact with eyes. Avoid ingestion and inhalation.

Storage: Store in a tightly closed container. Store in a cool, dry, well-ventilated area away from
incompatible substances.

|| Section 8 - Exposure Controls, Personal Protection II

Engineering Controls: Use adequate ventilation to keep airborne concentrations low.
Exposure Limits
Chemical Name ACGIH NIOSH OSHA - Final PELs

DISODIUM

hitp://www .atmos.umd.edu/~russ/MSDS/sodium phosphate dibasic hept.html 2008-06-17
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ORTHOPHOSPHATE . . .
HEPTAHYDRATE none listed none listed none listed

OSHA Vacated PELs: DISODIUM ORTHOPHOSPHATE HEPTAHYDRATE: No OSHA Vacated PELs are
listed for this chemical.

Personal Protective Equipment

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.

Skin: Wear appropriate protective gloves and clothing to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: Follow the OSHA respirator regulations found in 29CFR 1910.134 or European
Standard EN 149. Always use a NIOSH or European Standard EN 149 approved respirator when
necessary.

|| Section 9 - I;hysicai and Chemical Properties ||

Physical State: Solid

Appearance: white

Odor: None reported

pH: Not available.

Vapor Pressure: Not available.
Vapor Density: Not available.
Evaporation Rate:

Viscosity: Not available.

Boiling Point: Not applicable.
Freezing /Melting Point:48.00 deg C
Decomposition Temperature:Not available,
Solubility: 154 g/l (20 C)

Specific Gravity/Density:1.6790
Molecular Formula:HNaz2Q4P.7H20
Molecular Weight:

Section 10 - Stability and Reactivity

Chemical Stability: Stable. Stable under normal temperatures and pressures.
Conditions to Avoid: Acids, metals.

Incompatibilities with Other Materials: Strong acids.

Hazardous Decomposition Products: Oxides of phosphorus, sodium oxide.
Hazardous Polymerization: Has not been reported.

|| Section 11 - Toxicological Information

RTECS#:

CAS# 7782-85-6: WC4600000
LD50/LC50:

CAS# 7782-85-6:

Oral, rat: LD50 = 12930 mg/kg;

http://www.atmos.umd.edu/~russ/MSDS/sodium_phosphate_dibasic_hept.html 2008-06-17
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Carcinogenicity:

CAS# 7782-85-6: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology: No data available.

Teratogenicity: No data available,

Reproductive Effects: No data available.

Neurotoxicity: No data available,

Mutagenicity: No data available.

Other Studies: No data available.

Section 12 - Ecological Information l

Ecotoxicity: No information found.
Environmental Fate: No information reported.
Physical/Chemical: No information found.
Other: No information found.,

|

H Section 13 - Disposal Considerations

Dispose of in a manner consistent with federal, state, and local regulations.
RCRA D-Series Maximum Concentration ofContaminants: None listed.
RCRA D-Series Chronic Toxicity Referencelevels: None listad.

RCRA F-Series: None listed.

RCRA P-Series: None listed.

RCRA U-Series: None listed.

Section 14 - Transport Information

uUs bOT IATA RID/ADR IMO Canada TDG
No No . , R .
R - . : No information No information SODIUM
Shipping Name: information | information available. available.  |PHOSPHATE,DIBASIC
Hazard Class: 9.2
UN Number: LUN9147
Packing Group: II1
es . REGULATED LIMIT
Additional Info: 230 KG

US FEDERAL

TSCA

Section 15 - Regulatory Iriormation

]

CAS+# 7782-85-6 is not listed on the TSCA inventory. It is for research and development use only.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule,

http://www.atmos.umd.edu/~russ/MSDS/sodium phosphate dibasic hepthtml

2008-06-17
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Section 12b

None of the chemicals are listed under TSCA Section 12b,

TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
SARA

Section 302 (RQ)

None of the chemicals in this material have an RQ.

Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

Section 313

No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants. This material does not contain any
Class 1 Ozone depletors. This material does not contain any Class 2 Ozone depletors,

Clean Water Act:

None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of
the chemicals in this product are listed as Priority Pollutants under the CWA. None of the chemicals
in this product are listed as Toxic Pollutants under the CWA.

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.

STATE

CAS# 7782-85-6 is not present on state lists from CA, PA, MN, MA, FL, or NJ.

California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:

Not available.

Risk Phrases:

Safety Phrases!

S 24/25 Avoid contact with skin and eyes. S 7 Keep container tightly closed.
WGK (Water Danger/Protection)

CAS# 7782-85-6: No information available.

Canada

None of the chemicals in this product are listed on the DSL/NDSL list. This product has a WHMIS
classification of D2B,

CAS# 7782-85-6 is not listed an Canada's Ingredient Disclosure List,

Exposure Limits

II Section 16 - Additional Information ||

MSDS Creation Date: 10/23/1995
Revision #6 Date: 9/02/1997

The information above js believed to be accurate and represents the best information currently available to us. However, we make
no warranty of merchantabifity or any other warranty, express or impiied, with respect to such information, and we assume no
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their
particular purposes. In no way shall Fisher be liable for any claims, losses, or damages of any third party or for lost profits or any
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the
possibility of such damages.

http://www.atmos.umd.edw/~russ/MSDS/sodium_phosphate_dibasic_hept.html 2008-06-17
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MATERIAL SAFETY DATA SHEET

Revised

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MSDS NUMBER : M35887 ISSUE DATE : 09-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEOUS (ALL GRADES)
Manufacturer's Occidental Chemical Corporation, Occidental Tower
Name and 5005 LB) Freeway, P.O. Box 809050
Address : Dallas, TX 75380 (972) 404-3800
24 HOUR EMERGENCY TELEPHONE : 1-8060-733-3665 OR 8$72-404-3228
TO REQUEST AN MSDS : 1-800-699-4970
CUSTOMER SERVICE : 1-800-752-5151
PRODUCT USE : Adhesives; pulp and paper; deinking; detergents;
gels; catalysts; soil stabilization; textiles
CHEMICAL NAME : Sodium silicate liquid, siliceous

CHEMICAL FORMULA : Na20.x85i0Z (x = or > 2.30 by wt.)

SYNONYMS/COMMON NAMES : Liquid sodium silicate
Water glass
Sodium silicate liquid siliceous

Reviged

2. COMPOSITION/INFORMATION ON INGREDIENTS

CAS NUMBER / NAME
7732-18-5 Water

EXPOSURE LIMITS PERCENTAGE

PEL: Not Established VOL ND
TLV: Not Established WT 51-80
PELZZ2 :Not Established

COMMON NAMES :
(MW 18.02)

Listed On(List Legend Below):
00 19 22 23 51

axy Occidental Chemical Corporation



OCCIDENTAL CHEMICAL CORPORATION PAGE 2 OF 12
MSDS NUMBER : M35887 09-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICECUS {ALL GRADES)

2. COMPOSITION/INFORMATION ON INGREDIENTS (Continued)

1344-09-8 Silicic acid, sodium salt

EXPOSURE LIMITS PERCENTAGE

PEL:: Not Established VOL ND
TLV: Not Established WT 20-49

PELZ2:Not Established

COMMON NAMES:
Scdium Silicate

Iiisted On({List Legend Below):
C0 18 22 23 51

LIS8T LEGEND

00 TSCA INVENTORY 19 PA REQUIREMENT- 3% OR GREATER
22 CANADIAN DOMESTIC SUB LIST 23 NJ REQUIREMENT- 1% OR GREATER
51 EINECS

Revised

3. HAZARDS IDENTIFICATION

REERERRERRERARRRRRI RS EMERGENCY OVERVIEW *# %025 44 atunssasnansnkinss
*

*
* IRRITATING TO EYES AND SKIN. *
* *
* Colorless, turbid liguid; none to slightly soapy odor. *
bR A A A R R AR R R LR RS AR ERE RS EEXEEEE SRR X N K R R N A R R R R E R R R

POTENTIAL HEALTH EFFECTS
ROUTES OF ENTRY:
Inhalation, Ingestion.

TARGET ORGANS:
Eyes, Skin, Respiratory Tract, Gastrointestinal Tract.

IRRITANCY:
Potentially by all routes of exposure.

SENSITIZING CAPABILITY:
None known.

REPRODUCTIVE EFFECTS:
None known.

CANCER INFORMATION:
Not classified as carcinogenic by NTP, IARC, OSHA, ACGIH, or NIOSH.



OCCIDENTAL CHEMICAL CORPORATION PAGE 3 OF 12
MSDS NUMBER : M35887 09-06-01
PRODUCT NAME : SOBIUM SILICATE LIQUID SILICEQUS (ALL GRADES)

3. HAZARDS IDENTIFICATION {Continued)

SHORT-TERM EXPOSURE (ACUTE)
INHALATION:
May be irritating.
EYES:

Irritating.

SKIN:

May be irritating.
INGESTION:

May be irritating.
REPEATED EXPOSURE (CHRONIC)

None known.

SYNERGISTIC MATERIALS:
None known.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
None known.

Revised

4. FIRST AID MEASURES

EYES:

Immediately flush eyes with a directed stream of water for at least 15
minutes, forcibkly holding eyelids apart to ensure complete irrigation
of all eye and 1lid tissues. Washing eyes within several seconds is
essential to achieve maximum effectiveness. GET MEDICAL ATTENTION
IMMEDIATELY .

SKIN:

Immediately flush contaminated areas with water. Remove contaminated
clothing and footwear. Wash contaminated areas with plenty of soap
and water. Wash clothing before reuse. Discard footwear which cannot
be decontaminated. GET MEDICAL ATTENTION IMMEDIATELY.

INHALATION:

Remove to fresh air if safe to transport. Otherwise attempt to
provide fresh air by wventilation. If breathing is difficult, have a
trained person administer oxygen. If respiration or pulse has
stopped, have a trained person administer Basic Life Support
(Cardio-Pulmonary Resuscitation/Automatic External Defibrillator) and
CALL FOR EMERGENCY SERVICES IMMEDIATELY (911 or emergency transport
services) .
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MSDS NUMBER : M35887 09-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEQOUS (ALL GRADES)

4. FIRST AID MEASURES (Continued)

INGESTION:
Never give anything by mouth to an unconscious person. If swallowed,
do not induce vomiting. Give large quantities of water. (If

available, give several glasses of milk.) If vomiting occurs
spontaneously, keep airway clear and give more water. GET MEDICAL
ATTENTION IMMEDIATELY.

NOTES TO PHYSICIAN:
No specialized procedures. Treat for clinical symptoms.

Revised

5. FIRE FIGHTING MEASURES

Flash Point: Not applicable
Method: Not applicable
Autoignition Temperature: Not applicable

FLAMMABLE LIMITS IN AIR, BY % VOLUME

Upper: Not applicable
Lower: Not applicable

EXTINGUISHING MEDIA:
Non-flammable / Non-combustible.

Use agents appropriate for surrounding fire.

FIRE FIGHTING PROCEDURKES:

Wear NIOSH/MSHA approved positive pressure self-contained breathing
apparatus and full protective clothing.

FIRE AND EXPLOSION HAZARD:
None known.

SENSITIVITY TO MECHANICAL IMPACT:
Not sensitive.

SENSITIVITY TO STATIC DISCHARGE:
Not sensitive.

Revise

d
6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Evacuate unnecesgsary personnel.

g
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MSDS NUMBER : M35887 095-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEQUS (ALL GRADES)

6. ACCIDENTAL RELEASE MEASURES (Continued)

Follow protective measures provided under Personal Protection in
Section 8.

ENVIRONMENTAL PRECAUTIONS:
Contain spill with dike to prevent entry into sewers or waterways.

Spills or releases should be reported, if required, to the appropriate
local, state and federal agencies.

METHODS FOR CLEANING UP:

Dry material can be shoveled up, liquid material can be removed with a
vacuum truck. Neutralize remaining traces with any dilute inorganic
acid (hydrochloric, sulfuric or acetic acid). Flush spill area with
water followed by a liberal covering of sodium carbonate. all
clean-up material should be removed for proper treatment or disposal.
Spills on other than pavement (eg. dirt or sand) may be handled by
removing the affected soil and placing in approved containers.

Revise

d
7. HANDLING AND STORAGE

HANDLING:

Wear personal protective equipment as described in Exposure
Controls/Personal Protection (Section 8) of the MSDS.

Do not get in eyes, on skin or clothing.

Avoid breathing airborne particulates; wear respiratory protection
when exposure is possible.

Wash contaminated clothing before reuse.
Wash thoroughly with scap and water after handling.

SPECIAL MIXING AND HANDLING INSTRUCTIONS:
Do not allow contact with materials as noted in Section 10.

Contact with acids will cause gelling and the evolution of heat.

STORAGE:
Keep container tightly closed and properly labeled.

Do not store in aluminum container or use aluminum fittings or
transfer lines, as flammable hydrogen gas can be generated.

Revised

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS:

Use adegquate local exhaust ventilation where dust, mist or spray may
be generated.
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MSDS NUMBER : M35887 08-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEOUS (ALL GRADES)

8. EXPOSURE CONTROLS/PERSONAL PROTECTION ({Continued}

PERSONAL PROTECTION
RESPIRATORY:

A NIOSH approved respirator with a dust, fume and mist filter may be
permissible under certain circumstances where airborne concentrations
are expected to exceed exposure limits, or when symptoms have been
observed that are indicative of overexposure.

A respiratory protection program that meets 29 CFR 1910.134 and ANSI
Z88.2 requirements must be followed whenever workplace conditions
warrant use of a respirator.

EYE/FACE:

Wear chemical safety goggles plus full face shield to protect against
contact when appropriate (ANSI Z87.1).

SKIN:
Wear protective clothing to minimize skin contact.

Wear chemical resistant gloves such as rubber, neoprene or
vinyl.

Wash contaminated clothing and dry before reuse.

OTHER:

Emergency shower and eyewash facility should be in close proximity
(ANSI Z358.1).

Revised

9. PHYSICAL AND CHEMICAL PROPERTIES

Principal Grades*

Property 40 42 47 49FG JW25 52
Weight Ratio 3.22 3.22 2.84 2.58 2.54 2.4
8i02:Naz20
Total Solids, % 38.3 35.3 43.1 44.5 37.5 47.3
Specific Gravity 1.40 1.41 1.48 1.51 1.41 1.56
@20°C (H20=1)
pH 11.2 11.2 11.6 11.6 11.7 11.8
Density, lb/gal 11.7 11.8 12.3 12.6 11.7 13.0
@ 20°C (68°F)
Odor Threshold Not applicable
Vapor Pressure Not applicable
Vapor Density (Air=1) Not applicable
Evaporation Rate Not applicable

% Volatiles by Wt. <80%



OCCIDENTAL CHEMICAL CORPORATION PAGE 7 COF 12
MSDS NUMBER : M35B87 02-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEQUS (ALL GRADES}

8. PHYSICAL AND CHEMICAL PROPERTIES (Continued)

Boiling Point @ 760 mm Hg 214-216°F (101-102°C)
Freezing Point 30°F (-1°C)
Solubility in H20, % by Wt. 100%

Octanol/Water Partition Coefficient Not applicable

Thermal Decomposition Temperature Not applicable

VOC (g/l by wt.) Not applicable

*Includes typical data for principal grades. Contact Oxychem's
Technical Service Department for informaticon regarding other grades.

Appearance and Odor: Colorless, turbid liguid; none to slightly
soapy odor.

10. STABILITY AND REACTIVITY

CHEMICAL STABILITY:

X STABLE UNSTABLE
REACTS WITH:
ATR OXIDIZERS X METALS
WATER X ACIDS OTHER
HEAT ALKALIS NONE

HAZARDOUS POLYMERIZATION:
OCCURS X WILL NOT OCCUR

COMMENTS:
Contact with acids will cause gelling and the evolution of heat.

Prolonged contact with aluminum may produce flammable hydrogen gas.

HAZARDQOUS DECOMPOSITION PRODUCTS:
None.

Revised

11. TOXICOLOGICAL INFORMATION

[1344-09-8] Silicic acid, sodium salt, siliceous. This substance is
not corrosive. It is slightly toxic by the oral route. It is
irritating but not corrosive to the eyes and skin.

Por further information call or write the address shown on page 1 of
the MSDS,



Rev
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MSDS NUMBER : M35887 09-06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEQUS ({(ALL GRADES)

d
*12. ECOLOGICAL INFORMATION

1344-09-8 Silicic acid, sedinum salt
TOXICITY: This material is believed to be non-toxic to aguatic life.
PERSISTENCE: This material is believed to be likely to persist in the

environment., This substance is inorganic and not subject to
biodegradation.

BIOACCUMULATION: No data available. This material is believed to be
unlikely to bicaccumulate.

For further information call or write the address shown on page 1 of
the MSDS.

13. DISPOSAL CONSIDERATIONS

Dispose of all waste and contaminated equipment in accordance with all
applicable federal, state and local health and environmental
regulations.

Revised

14. TRANSPORT INFORMATION

DOT INFORMATION: Not Regulated

Revised

15. REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS:

OSHA Standard 29 CFR 1910.1200 requires that information be provided
to employees regarding the hazards of chemicals by means of a hazard
communication program including labeling, material safety data sheets,
training and access to written records. We request that you, and it
is your legal duty to, make all information in this Material Safety
Data Sheet available to your employees.

TSCA:

All components of this product that are required to be on the TSCA
inventory are listed on the inventory.

SARA/TITLE III HAZARD CATEGORIES:

If the word "YES" appears next to any category, this product may be
reportable by you under the requirements of 40 CFR 370. Please
consult those regulations for details.

Immediate (Acute) Health: YES Reactive Hazard NO
Delayed (Chronic) Health: NO Sudden Release of Pressure NO
Fire Hazard: NO
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MSDS NUMBER : M35887 09~06-01
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEOUS (ALL GRADES)

15. REGULATORY INFORMATION (Continued)

HMIS HAZARD RATINGS:
HEALTH HAZARD: 2 FIRE HAZARD: 0 REACTIVITY: 0

STATE REGULATIONS:

See Section 2. COMPOSITION/INFORMATION ON INGREDIENTS list legend for
applicable state regulation,

Consult local laws for applicability.

INTERNATIONAL REGULATIONS:
Consult the regulations of the importing country.

CANADA:
WHMIS Hazard Class: NOT CLASSIFIABLE

16, OTHER INFORMATION

For additional non-emergency health, safety or environmental
information telephone (972) 404-2076 or write to:

Occidental Chemical Corporation
Product Stewardship Department
5005 LBJ Freeway
P.O. Box 809050
Dalias, Texas 75380
MSDS LEGEND:
ACGIH = American Conference of Governmental Industrial Hygienists
CAS = Chemical Abstracts Service Registry Number
CEILING = Ceiling Limit (15 Minutes)

CEL = Corporate Exposure Limit

O8HA = Occupational Safety and Health Administration
PEL = Permissible Exposure Limit {OSHA)
STEL = Short Term Exposure Limit {15 Minutes)

TDG = Tramnsportation of Dangerocus Goods (Canada)

]

TLV Threshold Limit vValue (ACGIH)

TWA

Time Weighted Average (8 Hours)
WHMIS = Worker Hazardous Materials Information System (Canada)

* = See Section 3 Hazards Identification - Repeated Exposure {Chronic)
Information
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PAGE 10 OF 12
09-06-01

16. OTHER INFORMATION (Continued)

IMPORTANT: The information presented herein, while not guaranteed,
was prepared by competent technical personnel and is true and accurate
to the best of our knowledge. NO WARRANTY OF MERCHANTABILITY OR
FITNESS FOR PURPOSE, OR OF ANY OTHER KIND, EXPRESS OR IMPLIED, IS MADE
REGARDING PERFORMANCE, STABILITY OR QOTHERWISE. This information is
not intended to be all-inclusive as to the manner and conditions of
use, handling and storage. Other factors may involve other or
additional safety or performance considerations. While our technical
personnel will be happy to respond to questions regarding safe
handling and use procedures, safe handling and use remains the
responsibility of the customer. WNo suggestions for use are intended
as, and nothing herein shall be construed as a recommendation to
infringe any existing patents or violate any federal, state or local

laws,

rules,

regulations or ordinances.

This Material Safety Data Sheet (MSDS)

covers the following materials:

- SODIUM SILICATE LIQUID SILICEQUS - PILOT SPECIAL

- SODIUM SILICATE LIQUID SILICECUS (ALL GRADES)

- SODIUM SILICATE LIQUID SILICEOUS - JW 25

- SODIUM SILICATE LIQUID SILICEQUS JW CLEAR

- SODIUM SILICATE LIQUID SILICEQUS - JW-27

- SODIUM SILICATE LIQUID SILICEQUS - 20 CLEAR

- SODIUM SILICATE LIQUID SILICEQUS - 20 SPECIAL CLEAR

- SODIUM SILICATE LIQUID SILICEQUS 30 CLEAR

- SODIUM SILICATE LIQUID SILICEQUS - 33

- SODIUM SILICATE LIQUID SILICEQUS - 3.4

- SODIUM SILICATE LIQUID SILICEOUS - 40

- SODIUM SILICATE LIQUID SILICEQUS - 40 CLEAR

- SODIUM SILICATE LIQUID SILICEQUS - 40 L

- SODIUM SILICATE LIQUID SILICEOUS - 40 1, CLEAR

- S0DIUM SILICATE LIQUID SILICEQOUS - 40 SPECIAIL

- SODIUM SILICATE LIQUID SILICEQUS - 40 SPECIAL CLEAR

- SODIUM SILICATE LIQUID SILICEOUS - 42

- SODIUM SILICATE LIQUID SILICEQUS -~ 42 H

- SODIUM SILICATE LIQUID SILICEQUS -~ 42 I,

- SODIUM SILICATE LIQUID SILICEQUS - 42 SPECIAL

- SODIUM SILICATE LIQUID SILICEQUS - 45

- SODIUM SILICATE LIQUID SILICEQUS - 47

~ SODIUM SILICATE LIQUID SILICEQUS 47 L

- SODIUM SILICATE LIQUID SILICEQUS - 47 SPECIAL

- SODIUM SILICATE LIQUID SILICEQUS - 49 FG

- SODIUM SILICATE LIQUID SILICEQUS - 49 FG SPECIAL

- SODIUM SILICATE LIQUID SILICEQOUS - 52

- SODIUM SILICATE LIQUID SILICECUS - 52 L

- SODIUM SILICATE LIQUID SILICEQUS - 52 SPECIAL
Revised

17. WARNING LABEL INFORMATION

SIGNAL WORD:

WARNING

HAZARD WARNINGS:
IRRITATING TO EYES AND SKIN.



OCCIDENTAL CHEMICAL CORPORATION PAGE 11 OF 12
MSDS NUMBER : M35887 08~06-0%
PRODUCT NAME : SODIUM SILICATE LIQUID SILICEQOUS (ALL GRADES)

17. WARNING LABEL INFORMATION (Centinued)

PRECAUTIONS:
Avolid contact with eyes, skin and clothing.

Avoid breathing dust, vapors or mist.

Use with adequate ventilation.

Wash thoroughly after handling.

Keep container tightly closed and properly labeled.

Before using, read Material Safety Data Sheet (MSDS) for this
material.

FIRST AID
EYES:

Immediately flush eyes with a directed stream of water for at least 15
minutes, forcibly holding eyelids apart to ensure complete irrigation
of all eye and 1id tissues. Washing eyes within several seconds is
essential to achieve maximum effectiveness. GET MEDICAL ATTENTION
IMMEDIATELY.

SKIN:

Immediately f£lush contaminated areas with water. Remove contaminated
clothing and footwear. Wash contaminated areas with plenty of soap
and water. Wash clothing before reuse. Discard footwear which cannot
be decontaminated. GET MEDICAL ATTENTION IMMEDIATELY.

INHALATION:

Remove to fresh air if safe to transport. Otherwise attempt to
provide fresh air by ventilation. If breathing is difficult, have a
trained person administer oxygen. If resplratlon or pulse has
stopped, have a trained person administer Bagic Life Support
{Cardio-Pulmonary Resuscitation/Automatic External Defibrillator) and
CALL FOR EMERGENCY SERVICES IMMEDIATELY (911 or emergency transport
services) .

INGESTION:

Never give anything by mouth to an unconscious person. If swallowed,
do not induce vomiting. Give large quantities of water. {If
available, give several glasses of milk.) If vomiting occurs
spontaneously, keep airway clear and give more water., GET MEDICAL
ATTENTION IMMEDIATELY.

IN CASE OF SPILL OR LEAK:
Contain spill with dike to prevent entry into sewers or waterways.

Dry material can be shoveled up, liquid material can be removed with a
vacuum truck. Neutralize remalnlng traces with any dilute inorganic
acid (hydrochloric, sulfuric or acetic acid). Flush spill area with
water followed by a liberal covering of sodium carbonate. All
clean-up material should be removed for proper treatment or disposal.
Spills on other than pavement (eg. dirt or sand) may be handled by
removing the affected soil and placing in approved containers.
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17, WARNING LABEL INFORMATION (Continued)

FIRE:
Non-flammable / Non-combustible.

Use agents appropriate for surrounding fire.

HANDLING AND STORAGE:

Wear a NIOSH/MSHA approved respirator, chemical splash goggles, full
face shield, protective clothing and chemical resistant gloves.

Avoid contact with acids.

Do not store in aluminum container or use aluminum fittings or
transfer lines, as flammable hydrogen gas can be generated.

DISPOSAL:

Dispose of all waste and contaminated equipment in accordance with all
applicable federal, state and local health and environmental
regulations.

INFORMATION REQUIRED BY FEDERAL, STATE OR LOCAL REGULATIONS:
This Product Contains:

CAS# NAME

7732-18-5 Water

1344-09-8 Silicic acid, sodium salt

HMIS RATING: HEALTH 2 FLAMMABILITY 0 REACTIVITY 0

LABEL NUMBER: 0901M35887

For Industrial Use Only
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REQUEST INFORMATION i REQUESTA QUOTE | REQUEST SAMPLE | PRINT-

ACUMER™ 9300 Dispersant acryiic homopolymer for mineral slurries

Find MSDS in USA/English

HERS! Material Safety D¢

1. PRODUCT AND COMPANY IDENTIFICATION

httn-/Awww rahmhass comfwemfmroducts/mrodnet detail £ naoeMnraduct=11201738 diwn]

ACUMER (TM) 95300 POLYMER

Supplier Rohm and Haas Company
100 Independence Mall west
Philadelphia, PA 19106-2399 United States of Amei

For non-emergency information contact: 215-592-3000

Emergency telephone number

215-592-3000
215-592-3000
800-424-9300

Spill Emergency
Health Emergency
Chemtrec

2. COMPOSITION/INFORMATION ON INGREDIENTS

Caompanent CAS-No,

Polycarboxylate, sodium salt Not Hazardous

MNR-NA-13



ACUMER™ 9300 dispersant acrylic homopolymer for mineral slurries

Residual monomers

Water

Page 2 of 8

Not Required

7732-18-5

3. HAZARDS IDENTIFICATION

Emergency Overview

Appearance
Form liquid
Colour amber
clear
Gdour Mild odor
Hazard Summary  CAUTION!

INHALATION OF VAPOR OR MIST CAN CAUSE HEAD
IRRITATION OF THE NOSE, THROAT AND LUNGS.

MAY CAUSE EYE/SKIN IRRITATION.

Potential Health Effects
Primary Routes of Entry: Inhalation
Eve contact

Skin contact

Eyes:Direct contact with material can cause the following:

silght irritation

Skin:Prolonged or repeated skin contact can cause the following:

slight irritation

Inhalation:Inhalation of vapor or mist can cause the following:

irritation of nose, throat, and lungs
headache

nausea

Chronic Exposure:Prolonged or repeated overexposure can cause the following:

http://www .rohmhaas.com/wem/products/product_detail_f.page?product=1120173&4displ... 2008-06-13
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lung irritation

4. FIRST AID MEASURES

Inhalation:Move to fresh air.
Skin contact:Wash with water and soap as a precaution. If skin irritation persists, ci
Eye contact:Rinse with plenty of water. If eye irritation persists, consult a specialist

Ingestion:Drink 1 or 2 glasses of water. Consult a physician If necessary, Never gi

%
5. FIRE-FIGHTING MEASURES
Flash point Noncombustible
Lower explosion limit Not Applicable
Upper explosion limit Not Applicable
Thermal decomposition >230.00 °C
Suitable extinguishing Use extingulshing media appropriate for surrounding f

media:
Specific hazards during fire fighting:Material can splatter above 100C/212F. Drie

Special protective equipment for fire-fighters:Wear self-contained breathing app:

6. ACCIDENTAL RELEASE MEASURES

Personal precautions

Use personal protective equipment,

Keep people away from and upwind of spillfleak.

Material can create slippery conditions.

Environmental precautions

CAUTION: Keep spilis and cleaning runoff out of municipal sewers and open bodies of -
Methods for cleaning up

Contain spills immediately with inert materials (e.g., sand, earth).

Transfer liquids and solid diking material to separate suitable containers for recovery ¢

http://www.rohmhaas.com/wem/products/product_detail_f.page?product=1120173&displ... 2008-06-13
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7. F’anailng and storage

Handling

Monomer vapors can be evolved when material is heated during processing operations
Further information on storage conditions:Keep from freezing - product stability r
Storage

Storage temperature:1.00 - 49,00 °C ( 33.80 - 120.20 °F )

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure limit(s)

Exposure limits are listed below, if they exist.

Regulation | Type of listing ]
Product Rohm and Haas TWA Respirable
fraction.

Eye protection:safety glasses with side-shields Eye protection worn must be compa

Hand protection:The glove(s) listed below may provide protection against permeatlo
not provide adequate protection): Neoprene gloves

Respiratory protection:A respiratory protection program meeting OSHA 1910.134 a
followed whenever workplace conditions warrant a respirator's use. None required if .
exposure limit listed in Exposure Limit Information. For dust or mist up to 5 times th
(or equivalent) single use N95 filtering facepiece, If oil mist Is present, wear a single u

Protective measures:Facilities storing or utilizing this material should be equipped w

Engineering measures:use local exhaust ventilation with a minimum captur
dust or mist evolution. Refer to the current edition of "Industrial Ventilation: A Manua

Conference of Governmental Industrial Hygienists for information on the design, instal

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Form liquid

http://www.rohmhaas.com/wem/products/product_detail_f.page?product=1120173&displ... 2008-06-13
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Colour amber
clear

Odour Mild odor
pH 6.5 - 7.5
Boiling paint/range 160 °C ( 212.00 °F ) Water
Melting point/range 0°C( 32 °F ) Water
Flash point Noneombustible
Lower explosion limit Not Applicable
Upper explosion limit Not Applicable
Vapour pressure 17.0 mmHg at 20 °C ( 68.00 °F } Water
Relative vapour density <1.0water
Water solubility completely soluble
Relative density 1.25 - 1.35approximately
Viscosity, dynamic 400.000 - 1,400.000 mPa,s
Evaporation rate <1.00 Water
Percent volatility 54 - 56 % water

NOTE: The physical data presented above are typical values and should not be constr

10. STABILITY AND REACTIVITY

Hazardous reactions None known.
Stable

However, avoid temperatures ahove 230C/446F, the o
decomposition. Thermal decomposition is dependent o
temperature,

Materials to avoid There are no known materials which are Incompatible *

Hazardous decomposition Thermal decomposition may yield acrylic monomers. ,

products

polymerization Product will net undergo polymerization.
-

11, TOXICOLOGICAL INFORMATION

Acute oral toxicity LD50 rat > 5,000 mg/kg

Acute inhalation toxicity  LC50 rat NOEL 10 mg/m3

Acute dermal toxicity LD50 rabbit > 5,000 mg/kg

Skin irritation rabbit slight irritation

Eye irritation rabbit slight irritation

Sensitization guinea pig Not a sensitizer.

Subchronic toxicity A 13 week inhalation study in rats of a compositionally

polycarboxylate material showed inflammatory effects
concentrations of 5 mg/m3 for 6 hours per day, 5 day:
observed-effect-level for this response was judged to t
Maintaining airborne concentrations within the recomm
is not expected to produce adverse effects within the |

Mutagenicity

Ames mutagenicity:

http://fwww.rohmhaas.com/wcr/products/product_detail_f page?product=1120173&displ... 2008-06-13
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Negative

12. ECOLOGICAL INFORMATION

FEcotoxicity effects

Toxicity to fish LC50 Rainbow trout 96 h
700 mg/l

Toxicity to fish LC50 Biuegill sunfish {Lepomis macrochirus) 96 h
>1,000 mg/l

Toxicity to fish LC50 Zebra fish {Danio/Brachydanio rerlo) 96 h
>200 mag/|

Toxicity to algae EC10 Algae 96 h
>180 mg/!

Toxicity to aquatic ECS50 Daphnia magna 48 h

invertebrates
»>1,000 mgy/|

13. DISPOSAL CONSIDERATIONS

Environmental precautions:cAUTION: Keep splills and cleaning runoff out
Disposal

Waste Classification:When a decision is made te discard this material as supplied, it
ignitability, corrasivity, or reactivity, and is not listed in 40 CFR 261.33. The toxicity ct
the Toxicity Characteristic Leaching Procedure {TCLP).

For disposal, incinerate or landfill at a permitted facllity in accordance with local, state

14, TRANSPORT INFORMATION

DOT

Not regulated for transport

IMO/IMDG

hitp://www.rohmhaas.com/wem/products/product_detail_f.page?product=1120173&displ... 2008-06-13
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Not regulated (Not dangerous for transporl

15. REGULATORY INFORMATION

Workplace Classification

This product as supplied is non-hazardous under the OSHA Hazard Communication Stz
it may become OSHA hazardous due to the potential for overexposure to dusts or mist

This product as supplied is not a'controlled product’ under the Canadian Workplace Ha

SARA TITLE III:Section 311/312 Categorizations (40CFR3
29CFR 1910.1200, and therefore Is not covered by Title IIT of SARA.

SARA TITLE III:Section 313 Information (40CFR372)

This product does not contain a chemical which is listed in Section 313 at or above de

CERCLAInformation(40CFR302.4)

Releases of this material to alr, land, or water are not reportable to the National Respc
Response, Compensation, and Liability Act (CERCLA) or to state and local emergency |
and Reauthorization Act (SARA) Title III Section 304,

US. Toxic Substances Control Act (TSCA) Al components of this pr
requirements of the U.5. Toxic Substances Contro! Act (TSCA) Chemical Substance In

16. OTHER INFORMATION

Hazard Rating

Health Fire React
HMIS i 0 C
Legend
ACGIH American Conference of Governmental Industrial Hygienists
BAC Buty| acetate
OSHA Occupational Safety and Health Administration
PEL Permissible Exposure Limit
STEL Short Term Exposure Limit (STEL):
TLV Threshold Limit Value
TWA Time Weighted Average (TWA):

http://www.rohmhaas.com/wem/products/product_detail_f.page?product=1120173&displ... 2008-06-13
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| Bar denotes a revision from prior MSDS.

The information provided in this Safety Data Sheet is corract to the best of our knowle
The informatlion given is designed only as a guidance for safe handling, use, processin-
not to be considered a warranty or quality specification. The information relates only t
for such material used in combination with any other materials or in any process, unle

iayout 209150

Cop
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aQuadra Material Safety Data Sheet

Validated and verified by: Regulatory Affairs / Affaires régiementaires Validation date 5/29/2007.

WHMIS Protective Clothing TDG Road / Rail

. T8 A TR A

Sodlum isobutyl xanthate 85%

Code Q02084

Synonym : Not available.
Manufacturer ¢ Aslchem International
Supplier ! QUADRA CHEMICALS LTD.

370, boul. Joseph-Carrier
Vaudreuil-Dorion QC J7V 5V5
Tel: (450) 424-0161

Burlington ON Tel: (905) 336-8133
Delta BC Tel: (604) 940-2313
Edmonton AB Tel: (780) 451-9222
Calgary AB Tel: (403) 232-8130

Material uses : Industrial applications: Flotation agent.

TRANSPORTATION EMERGENCY - 24HRS/DAY - 7 DAYS/WEEK
IN CANADA - CALL 1-800-567-7455

Section 2. Composition, Information on Ingredients.

Name CAS# by Exposure limits
weight

sodium iscbutyl xanthate 25306-75-6 60-100 Not available.

carbonotrithioic acid, discdium salt 534-18-8 1-5 Not available.

sodium carbonate 497-18-8 0515 Not available.

disodium sulfide 1313-82-2 0.5-1.5 Mot available.

Consult local aathorities for acceptable exposure limits.

Emergency overview PYROPHORIC MATERIAL.
CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
HARMFUL IF SWALLOWED.

Routes of entry : Eye contact. Inhalation. Ingestion.
Potential acute health effects
Eyes : Dust and vapours cause eye irritation.
Skin : Repeated contact with dust causes irritation to the skin.

Inhalation : Inhalation of the dust will irritate the nose and throat and cause coughing and chest discomfort. Carbon
disulphide (CS:) vapours are rapidly absorbed and may cause headache, nausea and dizziness followed
by vomiting, blurred vision, respiratory depression and unconsciousness.

Ingestion : Will cause vomiting, headache, convulsions and unconsciousness.

Continued on next page
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Potential chronic health : CARCINOGENIC EFFECTSNot available.

effects MUTAGENIC EFFECTS Not available.
TERATOGENIC EFFECTS Not available.
PEVELOPMENTAL TOXICITYNot available.

Medicat conditions : No additional information.
aggravated by overexposure

Over-exposure : No additionat information.
signs/symptoms

See toxicological Information (section 11)

Section 4. First aid measures

Eye Contact : IMMEDIATELY flush eyes with running water for at least 15 minutes, keeping eyelids open. COLD water
may be used. Seek immediate medical attention.

Skin Contact : Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.
Seek immediate medical attention.

Inhalation : Allow the victim to rest in a well ventilated area. If breathing is difficult, administer oxygen. If the victim is
not breathing, perform artificial respiration. Seek immediate medical attention.

Ingestion : DO NOT induce vomiting. If the victim is conscious, give a little water or milk. NEVER give an
unconscious person anything to ingest. Seek immediate medical attention.

Notes to Physician : No additional information.

Section 5. Fire fighting measures_

Flammability of the product : Spontaneously combustible.
Auto-ignition Temperature : 100°C (212°F) (carbon disulphide)

Flash Points : Not available.
Flammable limits : Not available.
Products of combustion : Exposure to heat and moisture may cause the decomposition of the isobutyl xanthate to flammable and

explosive vapours of carbon disulphide.

Fire hazards in presence of : Flammable in presence of open flames, sparks and static discharge, of heat.
various substances

Explosion hazards in : Risks of explosion of the product in presence of mechanical impact: Not available.

presence of various Risks of explosion of the product in presence of static discharge: Not available.

substances Dust can combine with air to form an explosive mixture.

Fire fighting media and : Use DRY chemicals, carbon dioxide or alcohol-resistant foam. Do not use water. Wear NIOSH approved

instructions self-contained breathing apparatus (SCBA) when either in confined areas or exposed to combustion
products.

Section 6. Accidental release measure

Spill or leak : Use appropriate tools to put the spilled material in a convenient waste disposal container. Finish cleaning
by spreading water on the contaminated surface and dispose of according to federal, provincial and
municipal environmental control regulations.

Section 7. Handling and storage

Handling : Follow routine safe handling procedures.

Storage : Keep container tightly closed. Keep in a cool, well ventilated place. Avoid dust generation. Store away
from incompatible materials. Avoid all possible sources of ignition (spark or flame). Protect from
humidity.

Section 8. Exposure Controls, Personal Protection

Engineering controls : Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapours
below their respective threshold limit value. Ensure that eye stations and safety showers are proximal to
the work-station location.

Personal protection
Eyes : Splash goggles or faceshield.
Body : Full suit. Rubber apron.

Continued on next page
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Respiratory : If user operations generate dust, fume, mist or if workplace contaminant level is above threshold limit,
ensure to use a MSHA/NIOSH approved respirator or equivalent.
Hands : Chemical resistant gloves.

Feet  Chemical resistant boots.

Physical State and : Solid. (Pellets.)

Appearance

Color : Yellow to green.

Odor : Disagreeable sulphur-type. (Slight.)

Melting/freezing point 1 229 to 253°C (444.2 t0 487 4°F)

Specific Gravity : 0.8100.825 (Water=1)

Volatility ¢ 0% (viv)

Evaporation rate : <1 compared to (bulyl acetate = 1)

Solubility : Soluble in water: 11.2 g/100 ml @ 0°C; 33.4 /100 ml @ 35°C

Section 10. Stability and reactivit

Stability and Reactivity : Stable under normal conditions.
Conditions of instability 1 Avold elevated temperatures and moisture.
Incompatibility with various : Reactive with oxidizing agents, acids.
substances Do not apply steam to the material.

Hazardous Decomposition : May liberate carbon disulphide, isobutyl alcohol, oxides of carbon and sulphur.
Products

Hazardous polymerization 1 Will not occur,

Section 11. Toxicological information

Toxicity data : Acute oral toxicity (LD50): 500 to 2000 mg/kg [Rat]. (sodium isobutyl xanthate).
Chronic effects on humans : No additional information.

Other toxic effects on
humans

Remarks on toxicity to : No additional information.
animals

: No additional information.

_Ecological information

Leotoxicity data : May be harmful to aquatic life.

Remarks on the products of : No additional remark.
biedegradation

Section 13. Disposal considerations

Waste information : Waste must be disposed of in accordance with federal, provincial and municipal environmental control
regulations.
Waste stream : Avoid entry of product into the sewage system or water streams.

Consult vour local er regional authorities.

Section 14. Transport information_

Regulatory Shipping name and Class UN number Packing group
Information

T™DG XANTHATES 3342 ]l
Classification Class 4.2

Continued on next page




Sodium isobutyl xanthate 85% Page: 4/4

WHMIS (Canada) : PYROPHORIC CHEMICAL. CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
HARMFUL IF SWALLOWED.
Class B-6, D-1B, D-2B.

DSL (CEPA) : CEPA DSL: All ingredienis are listed or exempted.,
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations.

Section 16. Other information

References : Canadian Guide of the Law and Regulations of the Transportation of the Dangerous Goods. Controlled
products regulations. Manufacturer's Material Safety Data Sheet.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all the information required by the Controlled Products Regulations,
Other special considerations : The product contains approx. 0.06% of sodium hydroxide.

Regulatory Affairs Department : (450) 424-0161

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above named supplier nor any of its
subsidiaries assumes any liability whatsoever for the accuracy er completeness of the information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present unknown hazards and
should be used with caution. Although certain hazards are deseribed herein, we cannot guarantee that these are the only hazards that
exist.




aQuadra Material Safety Data Sheet

Validated and verified by: Regulatory Affairs / Affaires réglementaires Validation date 10/3/2007.

WHMIS Protective Clothing TDG Road / Rail

TEAT WS A

Section 1. Chemical product and company identification

Sodium isobutyl xanthate 90%

Code P Q02762

Synonym : Not available.

Manufacturer ' Qixia Tongda Flotation Reagent Co. Ltd
Supplier * QUADRA CHEMICALS LTD.

370, bout. Joseph-Carrier
Vaudreuil-Dorion QC J7V 5V5
Tel: (450) 424-0161

Burlington ON Tek: (905) 336-9133
Delta BC Tel: (604) 940-2313
Edmonton AB Tel: (780) 451-9222
Calgary AB Tel: (403) 232-8130

Material uses : Industrial applications: Flotation agent.

TRANSPORTATION EMERGENCY - 24HRS/DAY - 7 DAYS/WEEK
IN CANADA - CALL 1-800-567-7455

Section 2. Composition, Information on Ingredients

Name CASH# % by Exposure limits
weight

sodium iscbutyl xanthate 25306-75-6 60-100 Not available.

carbonotrithiolc acid, disodium salt 534-18-9 1-5 Not available.

sodium carbonate 497-18-8 0.5-1.5 Not available.

disodium sulfide 1313-82-2 0.5-1.5 Mot available,

Consult local authorities for acceptable exposure limits.

Section 3, Hazards identification

Emergency overview PYROPHORIC MATERIAL.
CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
HARMFUL IF SWALLOWED.

Routes of entry : Inhalation. Ingestion.

Potential acufe health effects
Eyes : Dust and vapours cause eye irritation.
Skin : Repeated contact with dust causes irritation to the skin.

Inhalation : Inhalation of the dust will irritate the nose and throat and cause coughing and chest discomfort. Carbon
disulphide (CS:) vapours are rapidly absorbed and may cause headache, nausea and dizziness followed
by vomiting, blurred vision, respiratory depression and unconsciousness.

Ingestion : Will cause vomiting, headache, convulsions and unconsciousness.

Continued on next page
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Potential chronic health : CARCINOGENIC EFFECTS Not available.

effects MUTAGENIC EFFECTS Not available.
TERATOGENIC EFFECTSNot available.
DEVELOPMENTAL TOXICITYNot available.

Medical conditions : No additional information.
aggravated by overexposure

Over-exposure : No additional information.
signs/symptoms

See toxicological Information (section 11)

Eye Contact : IMMEDIATELY flush eyes with running water for at least 15 minutes, keeping evelids open. COLD water
may be used. Seek immediate medical attention.

Skin Contact : Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.
Seek immediate medical attention.

Inhalation : Allow the victim to rest in a well ventilated area. If breathing is difficult, administer oxygen. If the victim is
not breathing, perform artificial respiration. Seek immediate medical attention.

Ingestion : DO NOT induce vomiting. If the victim is conscious, give a little water or milk. NEVER give an
unconscious person anything to ingest. Seek immediate medical aftention.

Notes to Physician : No additional information.

Section 5. Fire fighting measures

Flammability of the product : Spontaneously combustible.
Auto-ignition Temperature : 100°C (212°F) {carbon disulphide)

Flash Points : Not available.
Flammable lirnits : Not available,
Products of combustion : Exposure to heat and moisture may cause the decomposition of the isobutyl xanthate to flammable and

explosive vapours of carbon disulphide.

Fire hazards in presence of : Flammable in presence of open flames, sparks and static discharge, of heat.
various substances

Explosion hazards in : Risks of explosion of the product in presence of mechanical impact: Not avaifable.

presence of various Risks of explosion of the product in presence of static discharge: Not available.

substances Dust can combine with air to form an explosive mixture.

Fire fighting media and : Use DRY chemicals, carbon dioxide or alcohol-resistant foam, Do not use water. Wear NIOSH approved

instructions self-contained breathing apparatus (SCBA) when either in confined areas or exposed to combustion
products.

Section 6. Accidental release measures

Spill or leak : Use appropriate tools to put the spilled material in a convenient waste disposal container. Finish cleaning
by spreading water on the contaminated surface and dispose of according to federal, provincial and
municipal environmental control regulations.

Section 7. Handling and storage

Handling : Follow routine safe handling procedures.

Storage :+ Keep container tightly closed. Keep in a cool, well ventilated place. Avoid dust generation. Store away
from incompatible materials. Avoid all possible sources of ignition (spark or flame). Protect from
hurnidity.

Section 8. Exposure Controls, P Protection

Engineering controls : Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapours
below their respective threshold limit value. Ensure that eye stations and safety showers are proximal to
the work-station location.

Personal protection
Eyes : Splash goggles or faceshield.
Body : Full suit. Rubber apron.

Continued on next page
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Respiratory : If user operations generate dust, fume, mist or if workplace contaminant level is above threshold limit,
ensure to use a MSHA/NIOSH approved respirator or equivalent.
Hands : Chemical resistant gloves.

Feet  Chemical resistant boots.

Section 9. Physical and chemical properties

Physical State and : Solid. (Peliets.)

Appearance

Color : Yellow to green.

Odor : Disagreeable sulphur-type. (Slight.)

Melting/Ireezing point 1 22910 253°C (444.2 to 487 4°F)

Specific Gravity : 0.810 0.825 (Water = 1)

Volatility : 0% (viv)

Evaporation rate : <1 compared to (butyt acetate = 1)

Solubility : Soluble in water: 11.2 g/100 ml @ 0°C; 33.4 g/100 ml @ 35°C

Section 10. Stability and reactivity.

Stability and Reactivity : Stable under normal conditions.

Conditions of instability : Avoid elevated temperatures and moisture.
Incompatibility with various : Reaclive with oxidizing agents, acids.
substances Do not apply steam to the material.

Hazardous Decomposition  : May liberate carbon disulphide, iscbutyl alcohol, oxides of carbon and sulphur.
Products

Hazardous polymerization : Wili not coccur.

Section 11. Toxicological information

Toxicity data + Acute oral toxicity (LD50): 500 to 2000 mg/kg [Rat]. (sodium isobutyl xanthate).
Chrenic effects o humans : No additional information.

Other toxic effects on
humans

Remarks on toxicity to : No additional information.
animals

+ No additional information.

|Section 12. Ecological information

Ecotoxicity data : May be harmful to aquatic life.
Remarks on the products of : No additional remark.
biodegradation

Section 13. Disposal considerations

Waste information : Waste and empty packaging must be disposed of in accordance with federal, provincial, and municipal
environmental control regulations.
Waste stream : Avoid entry of product into the sewage system or water streams.

Consult your local or regional authorities,

Section 14. Transport information

Regulatory Shipping name and Class UN number Packing group
Information

TDG XANTHATES 3342 M
Classification Class 4.2

Continued on next page
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Section 15. Regulatory information =~

WHMIS (Canada) : PYROPHORIC CHEMICAL. CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
HARMFUL IF SWALLOWED.
Class B-6, D-1B, D-2B.

DSL (CEPA ) : CEPA DSL: All ingredients are listed or exempted.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations.

Section 16, Other information

References : Canadian Guide of the Law and Regulations of the Transportation of the Dangerous Goods. Controlled
products regulations. Manufacturer's Material Safety Data Sheet.
This product has been classified in accordance with the hazard criteria of the Controlied Products
Regulations and the MSDS contains all the information required by the Conirolled Products Regulations.
Other special considerations : No additional remark.

Regulatory Affairs Department : (430) 424-0161

Notice to reader

To the best of our knowledge, the infoermation contained herein is accurate. However, neither the zbove named supplier nor any of its
subsidiaries assumes any liability whatsoever for the accuracy or completeness of the information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present unknown hazards and
should be used with caution. Although certain hazards are described herein, we cannot guarantee that these are the only hazards that
exist.




Celanese

Product name: Methyl iscbutyl carhinol
SDS number: 63

Material number: 80063

Published date: 02/02/2006(V1)

Product: Methyl isobuty! carbinol
MSDS number; 63
Material number: 80063

Celanese Pte bLtd

111 Somerset Road

Singapore Power Building #02-02/03
Singapore 238164

Tel No: (65) 6733 1767

Transportation emergency phone numbers:
+ {65) 66639259 (Operations Room direct dial)
+ {65) 62656917 (Operations Room direct dial)
+ (65) 6265017 7(Switchboard, ask for Operations Room)

or fax request to
+(65) 62644190 (Facsimile to Operations Room)
+{65) 62664696 (Facsimile to Operations Room)

or email to
opsroom@semco.psa.com.sg

or Caill CHEMTREC 703 527 3887 (USA}, collect calls accepted
"+" = International Dialing Access Code

Product Use: intermediate for iube ol additives, especially zinc dialkyl dithiophosphates; frothing agent for ore flotation,
especially copper.

Zinformation on Ingredients.

Coemponent CAS Number Percent % OSHA hazard
category:
METHYL iISOBUTYL CARBINOL 108-11-2 99 Hazardous

3. Hazards Identification

bkl

Transportation emergency: 703 527 3887 {USA) CHEMTREC, collect calls accepted, 24 hrsiday
1of 11



/® Celanese

Product name:
MSDS number:
Material number:
Published date:

Methyl isobutyl carbinol
83

80063

02/02/2006(V1)

Emergency Overview:

WARNING!
*Flammable liquid and vapor.

May cause respiratory tract and eye irritation,

=May cause skin irritation.

*Prolonged or repeated contact may dry skin and cause irritation.
*Material creates a special hazard because it floats on water.

Product Description

Appearance:
Odor:

Potential health effects
Routes of exposure;

Immediate effects:

Skin:

Eyes:

inhalation:

Ingestion:

Mutagenic:

Target organ effects:

Ciear, colofless mobile liquid.
Slightly irritating, alcohol odor,

Skin, eyes, inhalation, ingestion.

May cause skin irritation. Prolonged or repeated contact may dry skin and cause
irritation. May be harmful if absorbed through skin. Symptoms of exposure may
include: Cenfral nervous system depression with headache, stupor, uncoordinated or
strange behavior or unconsciousness. Drying, cracking or inflammation of skin.

Exposure to vapors and liquid Causes eye irritation. Symptoms of exposure may
include: Eye irritation, buming sensation, pain, watering, and/or change of vision.

Causes respiratary tract irritation. Harmful if inhaled. Symptoms of exposure may
include: Central nervous system depression with nausea, dizziness, headache,
stupor, uncoordinated or strange behavior or unconsciousness, Nasal discharge,
hoarseness, coughing, chest pain and breathing difficulty.

May be harmfui if swallowed. Symptoms of exposure may include: Nausea, vomiting,
loss of appetite, gastrointestinal irritation and/or diarthea. Central nervous system
depression with nausea, headache and mental sluggishness.

Does not show mutatgenic potential in most In vitro tests.

*Cverexposure (prolonged or repeated exposure) may cause:
Kidney damage

Central nervous system depression

Injury to the eyes

{rritation of the respiratory fract

Irritation of the digestive tract

Drying of the skin

Transportation emergency: 703 527 3887 (USA) CHEMTREC, collec! calls acespted, 24 hrs/day
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Celanese

Product name: Methy! isobuty! carbinol
MSDS number: 63
Materlal number: 80063
Published date: 02/02/2006{V1)
Medical conditions which may  Significant exposure to this chemical may adversely affect peaple with acute or
be aggravated by exposure: chronic disease of the:
Respiratory Tract
Skin
Eyes
Kidneys
Central nervous system
Digestive tract
For further information, see: Section 4 - First Aid Measures

Section 5 - Fire Fighting Measures

Section 6 - Accidental Release Measures

Section 8 - Exposure Controls/Personal Protection
Section 9 - Physical and Chemical Properties
Section 10 - Stability and Reactivity

Skin: Immediately flush skin with plenty of water. Remove contaminated clothing and
shoes. Call a physician if irritation develops and persists. Wash clothing before
reuse. Thoroughly clean shoes before reuse.

Eyes: Immediately flush eyes with plenty of water for at |east 15 minutes. If easy to do,
remaove contact lenses, if worn. Get medical attention immediately.

Inhalation: Remove to fresh air. [f not breathing, give artificiat respiration. If breathing is difficult,
give oxygen. Get medical attention.

Ingestion: DO NOT induce vomiting. Get medical attention immediately. If victim is fully
conscious, give a cupful of water. Never give anything by mouth {o an unconscious
person.

5. Fire Eighting Measures

NFPA: Health: 2 Flammability; 2 Reactivity: 0

Flammabie properties

Flash point (test method): 424 C (108 F)
Flammable limits in air, % by volume:

Upper: 55%

Lower: 1%
Autoignition temperature: 360.3 C (880 F)
Products of combustion: Carbon Monoxide.

Transportation emergency: 703 527 3887 (USA}  CHEMTREC, collect calls accepted, 24 hrs/day
3of 11



Celanese

Product name:

MSDS number:;

Material number:
ublished date:

Methy! isobutyl carbinol
63

80063

02/02/2006(V1)

Extinguishing Media:

Fire Fighting Instructions:

Fire Fighting
Environmental Concerns:

Spill or Leak Instructions

P ey o
. 6. A
e AL

Use COz or dry chemical for small fires. Use aqueous film forming foam for large
fires.

Water spray should be used to cool fire-exposed structures and vessels. Keep
personnef removed from and upwind of fire. If potential for exposure to vapors or
products of combustion exists, wear full fire fighting tumout gear and NIOSH
approved self-contained breathing apparatus. Oxidizing chemicals may accelerate
the burning rate in a fire situation.

Thoroughly decontaminate bunker gear and other fire-fighting equipment before re-
use.

ccidental Release Measures

Eliminate ignition scurces. See Section 8 for appropriate personal protective
equipment. Contain spill with dikes of soil or nonflammable absorbent to minimize
contaminated area. If fire potential exists, blanket spill with alcohol type aqueous film-
forming foam or use water fog stream to disperse vapors. Avoid run-cff into storm
sewers and ditches leading to waterways. If required, notify state and local
authorities. Place leaking containers in well-ventilated area. Clean up small spills by
using a nonflammable absorbent or flushing sparingly with water. Contain larger
spills with nonflammable diking or abserbent. Clean up by vacuuming or sweeping.

Keep unnecessary people away; isolate hazard area and deny entry. Stay upwind:
keep out of low areas. Isolate for 800 meters or 0.5 miles in all directions if tank, rail
car, or tank truck in involved in fire. Material creates a special hazard because it
fioats on water. Assess the spill situation, as the spill may not evolve large amounts
of hazardous airborne contaminants in many outdoor spill situations. It may be
advisable in some cases to simply monitor the situation until spilled product is
removed.

Handling:

Use with adequate ventilation. Keep containers closed when not in use. Always
open containers slowly to sllow any excess pressure to vent. Avoid breathing vapor.
Avold contact with eyes, skin or clothing. Wash thoroughly with soap and water after
handiing. Decontaminate soiled clothing thoroughly before re-use. Destroy
contaminated leather clothing.

This product may generate a static charge. Ground/bond equipment when
transferring material to prevent static accumulation. Electrical equipment and circuits
in all storage and handling must conform to requirements of National Electric Code
{Article 500 and 501) for hazardous location.

Transportation emergency: 703 527 3887 (USA)  CHEMTREC, collect calls accepted, 24 hrs/day
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Celanese

Product name: Methyl isobutyl carbinol

MSDS number: 63

Material number: 80063

Published date: 02/02/2006(V1)

Storage: Keep all containers tightly closed when not in use. Store out of direct sunlight and on

an impermeable floor,
Do not store with incompatible materials. See Section 10. Stability and Reactivity.

e P Sy % S oy e
2 o

posure Controls /Personal Protection

o

Engineering Controls: General or dilution ventilation is frequently insufficient as the sole means of
controlling employee exposure. Local ventilation is usually preferred.

Protective Equipment A safety shower and eyebath should be readily available.

Skin protection: Wear impervious clothing and gloves to prevent contact. Butyl rubber is
recommended. Other protective material may be used, depending on the situation, if
adequate degradation and permeation data is available. If other chemicals are used
in conjunction with this chemical, material selection should be based on protection for
all chemicals present.

Eye/face protection: Wear chemical goggles when there is a reasonable chance of eye contact.

Respiratory protection; Based on workplace contaminant level and working limits of the respirator, use a
respirator approved by NIOSH. The following is the minimum recommended
equipment for an occupational exposure level. To estimate an occupational
exposure level see Section 3, Section 8 and Section 11.

For concentrations > 1 and < 10 times the occupational exposure level: Use air-
purifying respirator with full facepiece and organic vapor cartridge(s) or air-purifying
full facepiece respirator with an organic vapor canister or a full facepiece powered
air-purifying respirator fitted with organic vapor carfridge(s). The air purifying element
must have an end of service life indicator, or a documented change out schedule
must be established. Otherwise, use supplied air.

For concentrations more than 10 times the occupational exposure level and less than
the lower of either 100 times the occupational exposure level or the IDLH: Use Type
C full facepiece supplied-air respirator operated in posiive-pressure or continuous-
flow mode.

For concentrations > 100 times the occupational exposure level or greater than the
IDLH level or unknown concentrations (such as in emergencies): Use self-contained
breathing apparatus with full facepiece in positive-pressure mode or Type C
positive-pressure full facepiece supplied-air respirator with an auxiliary positive-
pressure self-contained breathing apparatus escape system.

For escape: Use self-contained breathing apparatus with full facepiece or any
respirator specifically approved for escape.

Exposure guidelines

Transportation emergency: 703 527 3837 (USA) CHEMTREC, collect calls accepled, 24 hrs/day
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Celanese

Product name: Methy] isobutyl carbinol

MSDS number: 63

Material number: 80063

Published date: 02/02/2006(v1)

)Component CAS | Parcent | ACGIH | ACGIH | ACGIH | OSHA | OSHA | OSHA | Celanese | Maxico | Mexico | Mexico
Number % TWA STEL |CEILING| TWA STEL |CEILING| WEL* TWA STEL. |CEILING

METHYL ISOBUTYL |108-11-2 99 25 ppm | 40 ppm - 25 ppm - - - 25ppm | 40 ppm -

CARBINOL

Component CAS Number Parcant % 1590 NiOSH IDLH 1994 NIOSH IDLH

(Recognized by OSHA)
IMETHYL. ISCBUTYL CARBINOL 108-11-2 39 2000 PPM 400 ppm
Comments: Celanese has adopted the ACGIH TLVs

* Workplace Exposure Limit

Bhysical and Chemical Properties.

bt B A

Appearance: Clear, colorless mobile liquid,
Odor: Slightly irritating, alcohol odor.
Vapor Pressure: 4.7 mmHgat20deg C

Vapor Density (Air=1 @ 20°C): 3.53
Boiling Point {760 mmHgA): 132 C (2696 F)

Freezing Point: <-50 C (<-B8 F)

Solublity in Water @ 20°C: 1.82 grams per 100 grams H20
Specific Gravity: 0.808 at20deg C

Molecular Weight: 102.2
Evaporation Rate (n-Butyl acetate = 1); 0.26

e

Stabllity: Stable.
Conditions to Avoid: Avoid heat , flames, sparks, and other sources of ignition.
Incompatibility: Keep away from sulfuric and other strong inorganic acids, aluminum or lead

(including eguipment made of these metals), and oxidizing agents such as peroxides,
nitric acid, perchioric acid or chromium trioxide,

Hazardous Combustion or Thermal decomposition products may include oxides of carbon.
Decomposition Products:

Transportation emergency: 703 527 3887 {USA)  CHEMTREC, coflect calls accepted, 24 hrs/day
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Celanese

Product name:
MSDS number:
Material number:
Published date:

Methyl iscbutyl carbinol
63

B0O0B3

02/02/2008(V1)

Hazardous Polymerization:

Hazardous polymerization will not occur.

Component Toxicological Information

Component

| METHYL ISOBUTYL CARBINOL |

Acute Exposure: Excessive exposure leads to depression of the central nervous
system which is generally reversible and is shown by headache, dizziness,
drowsiness, loss of coordination and unconsciousness.

Oral LD50: 2.6g-kg (rats); Slightly toxic to animals. Nausea, vomiting,
gastrointestinal irritation and diarrhea may occur.

Inhalation LC50: >3776 ppm (rats; vapor; 4hrs.); Slightly toxic to animals. Vapors
are irritating to the respiratory tract.

Skin: Repeated or prolonged contact may cause drying of the skin dermatitis.
Mederately irritating to rabbit skin. Slightly toxic (dermal LD50, rabbit:2.9g/kg).

Eyes: Liquid causes moderate to severe irrifation of rabbit eyes. Vapors are irritating
to the eyes.

Mutagenicity: Not mutagenic in bacterial, yeast and rat liver cell in vitro assays,
including the Ames Test,

Carcinogenicity: No information.

Reproductive/Developmental Effects: No information.

Other: Methy! isobuty! carbinol has potentiated the liver toxicity of halogenated

solvents (e.g., chloroform and carbon tetrachioride) in experimental animals at oral
doses of 570 mg/kg or higher.

Transportation emargency: 703 527 3887 (USA) CHEMTREC, collect calls accepted, 24 hrs/day
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Celanese

roduct name:
S0DS number:
aterial number:
ublished date:

Methyl isobutyl carbincl
63

80063

02/02/2006(V1)}

Repeated Exposure: Male and female rates exposed for 8hr/day. 5 days/wk for 8
wks to 211. 825 or 3698 mg/m® showed no overt signs of toxicity, effects on blood
parameters or compound-related effects based on gross and microscopic
examination of tissues. Increased kidney weight was observed in the males at the
high dose. Effects on urine parameters were noted at al dose levels except for the
low dose males. There are several other studies of limited quality and with fimited
details. in a 80-day inhalaticn study, kidney effects were reported In rats at 0.425
mg/1, but not in monkeys or dogs. The effect in rats was reversible on cessation of
exposure. In mice exposed 12 times for 4 hours to vapor saturated air
(approximately 20 mg/1), an anesthetic effect was reported, but no mortality. In
rabbits exposed dermally 5 times over a period of 15-21 days at 2.5 g/kg, no
systemic effects were observed.

= 12 Ecologicallnforma

Component Ecological Information

Component

| METHYL ISOBUTYL CARBINOL |

Ecotoxicity: Methyl isobutyl carbinol exhibits low acute toxicity to aquatic species.
The 96-hour LCS5Q for fish {Pimephales promelas) was greater than 92.4 ppm. There
was no mortality at thig level. The 24-hour LC50 value for fish (Carassius auratus) is
360 ppm. The 24-hour LC5C value for shrimp (Artemia salina) is 370 ppm. The 48-
hour LC50 value for the clawed toad (Xenopus laevis) is 656 ppm. The 3-hour
ECS0 for inhibition of bacteria was greater than 100 ppm in the Activated Sludge
Respiration Inhibition Test.

Transportation emergency: 703 527 3887 (USA} CHEMTREQ, collect calls accepted, 24 hrsiday
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Celanese

Product name: Methy! isobutyl carbinol
MSDS number: 63

Material number: 80063

Published date: 02/02/2006{V1)

3. Disposal Gonsiderations

Dispose of spilled materiai in accordance with state and local regulations for hazardous waste. Recommended
methods are incineration or biological treatment at a federally or state-permitted disposal facility. Note that this
information applies to the material as manufactured; processing, use, or contamination may make this information
inappropriate, inaccurate, or incomplete.

Note that this handling and disposal information may also apply to empty containers, liners and rinsate. State or
local regulations or restrictions are complex and may differ from federal regulations. This information is intended as
an aid to proper handling and disposal; the final responsibility for handling and disposal is with the owner of the
waste. See Section 9 - Physical and Chemical Properties.

EPA Hazardous Waste Code(s): D001

PRSP T

o

US Department of Transportation:

UN/NA Number: UN 2053

Shipping name: METHYL ISOBUTYL CARBINOL
Hazard class: 3

Packing Group: PG Iii

Emergency Response Guide: 129

ICAOMATA:

IATA UN Number: UN 2053

Proper Shipping Name: METHYL ISOBUTYL CARBINOQL
Hazard Classification: 3

Packing group: HI

Label: (Flammable Liquid})

MDG:

International Marine UN Number: UN 2053

Proper Shipping Name: METHYL ISOBUTYL CARBINOL
Hazard Class: 3

Packing Group: i

Flash point {test method): 424 C (108 F)

Transport Canada

Transportation emergency: 703 527 3887 (USA)  CHEMTREC, callect calls accepled, 24 hrs/day
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Celanese

Product name: Methyl isobutyl carbinol
SDS number: 63
aterial number: 80063
ublished date: 02/02/2006(V1)

Trade Information
Schedule B Code {export): 2905.19.0020

Sy G P e o o R S

gulatory Information

In accordance with EC Directives

R phrases
R 10 Flammable.
R 37 Iritating to respiratory system.

S phrase combinatlion
S 24425 Avoid contact with skin and eyes,

INTERNATIONAL REGULATIONS
International Chemical Inventory

Listed on the chemical inventories of the following countries or qualifies for an exemption:
AUSTRALIA CHINA CANADA, EUROPE,KOREA,PHILIPPINES, JAPAN

rmation

Prepared by: Product Stewardship Department
Celanese Lid.
Hazard ratings This information is intended solely for the use of individuals trained in the NFPA
andfor HMIS systems.
NFPA: Health: 2 Ftammability: 2 Reactivity: 0
HMIS: Health: 2 Flammability: 2 Reacfivity: 0
Revisions: The following sections have been revised since the last issue of this MSDS,

1. Product and Company Identification

Transportation emergsncy: 703 527 3887 (USA})  CHEMTREC, collect calls accepted, 24 hrs/day
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Celanese

Product name: Methyl isobutyl carbinol
MSDS number: 63

Material number: 80063

Published date: 02/02/2006(V1)

For Industrial use only. The information contained herein is accurate to the best of our knowledge. We do not suggest or
guarantee that any hazards listed herein are the only ones which exist. Celanese makes no warranty of any kind, express or
implied, concerning the safe use of this material in your process or in combination with other substances. Effects can be
aggravated by other materials and/or this material may aggravate or add to the effects of other materials, This material may be
released from gas, liquid, or solid materials made directly or indirectly from it. User has the sole responsibility to determine the
suitability of the materials for any use and the manner of use contemplated. User must meet all applicable safety and health
standards. Material safety data sheets are provided on the [nternet by Celanese as a service fo its customers. Possession of an
Internet MSDS does not indicate that the possessor of the MSDS was a purchaser or user of the subject product.

Transportation emergency: 703 527 3887 (USA)  CHEMTREC, collect calls accepted, 24 hrs/day
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MSDS - Copper Sulfate

Page 1 of 4

MATERIAL SAFETY DATA SHEET

Common Name

Manufacturer

Telephone

Emergency Telephone

COPPER SULFATE

Old Bridge Chemicals, Inc.
P.0O. Box 194

Old Bridge, New Jersey 08857
(732) 727-2225

1(800) 275-3924

This document is prepared pursuant to the OSHA Hazard Communication Standard (28 CFR 1910.1200),

SECTION I. MATERIAL IDENTIFICATION

Common Name
Synonyms
Molecular Formuia
EPA Reg. Number
CAS Number

SIC Number

Copper Sulfate

Blue Vitrol, Bluestone, Cupric Sulfate
CuSQy » 5H0

469234

7758-99-8

28199 C 29

SECTION IIl. PHYSICAL DATA
Physical State
Boiling Point
Melting Point
Specific Gravity
Solubility in H20

Solubility in other solvents
Appearance

Odor

Blue crystals or powder

-5 H,O0 @ 150° F

-4 H, O @ 110°F

2.284

237% @0 C

117.95% @ 100° C

Soluble in methanol, glycerol and slightly soluble in ethancl
Blue crystals or powder

Odorless

msdscusod.dec

Old Bridge Chemicals, Inc,



MSDS - Copper Sulfate Page2 of 4

SECTION Iif. FIRE AND EXPLOSION DATA

Flash Point Not applicable

Flammable Limits Mot flammable. If heated above 400° C it can decompose to
emit toxic fumes of oxide and sulfur.

Extinguishing Media Copper Sulfate does not burm nor will it support combustion. [f
stored with other combustible products use water, CO; or dry
chemical.

Special Fire Fighting If dry heated above 600° C, S0, is evolved. If water is used it

Instructions will solubalize the Copper Sulifate and care should be taken to

keep such water out of streams ar other water bodies.

Fire and Explosion Hazards None

SECTION IV. REACTIVITY DATA

Stability Stable
Conditions to Avoid Product is highly solubie, but does not react with water.
Incompatibility None know when product remains dry. Product readily

dissolves in water. Solufions are mildly corrosive fo steel.
Store solutions in plastic or rubber or 304, 347 or 316
stainless steel. lron and moisture should be avoided. Store in
a dry area. With exposure to air it will oxidize and turn whitish,

Hazardous Decompasition None at normal production temperatures and pressures. If dry
Products heated above 600° C toxic suifur may evolve.
Polymerization Will not occur.

SECTION V. HEALTH AND HAZARD INFORMATION

Swallowing Toxic orally in accordance with FHSLA regulations. Acute oral
LD50 (male rats) = 472 mg/kg.

Skin Non-toxic. Skin irritation index is zero in accordance with
FHSLA regulations.

Eyes Corrosive in accordance with FHSLA regulations. Eye irritation
score: 24 hours = 41,67; 48 hours = corrosive

inhalation Inhalation of dust may cause irritation to the upper respiration
tract.

Carcinggenicity None as per NTP, OSHA, and IARC.

This preduct contains Copper Sulfate subject to the reporting requirements of Section 13 of the Emergency Planning
and Community-right-to-Know-Act of 1988 (40 CFR 372).

msdscusod.doe Old Bridge Chemicals, Inc,
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SECTION VI. EIRST AID PROCEDURES

Swallowing Give large amounts of milk or water. induce vomiting. Call
Paison Control Center or a physician.

Skin Wash thoroughly with soap and water. Remove and wash
contaminated clothing before reuse.

Eyes Immediately flush eyes with plenty of water for 15 minutes.
Hold eyelids apart during irrigation. Call a physician.

Inhalation Remove person to fresh air and call a physician.

Carcinogenicity None

SECTION VII. HANDLING PRECAUTIONS

Personal Protective Equipment  Chemical safety goggles. Rubber gloves and rubber apron
may be wom.

Ventilation TWA = 1 mgll for Copper Sulfate. When TWA exceeds this
limit in the workplace, provide appropriate ventilation. Wear an
approved respirator for dusts or mists: MSHA/NIOSH
approved number prefix TC-21C, or a NIQSH approved
respirator with any R, P or HE filter.

Alternatively, provide respiratory protection equipment in accordance with Paragraph 1910.134 of Title 29 of the Code
of Federal Regulations.

SECTION ViIl. ENVIRONMENTAL AND DISPOSAL INFORMATION

Aquatic Toxicity LC50, 24 hours, Daphnia magna equals 0.182 mg/l. Rainbow
Trout equals 0.17 mg/l. Blue Gill equals 1.5 mg/. All values
are expressed as Copper Suifate Pentahydrate. Test water
was soft,

Spills and Leaks Comply with Federal, State and local regulations cn reporting
spills. Do not wash away crystals or powder. Recover dry if
possible. If product is in a confined soiution, react with soda
ash to form an insoluble Copper Carbonate solid that can be
scooped up.

Waste Disposal Do not reuse container. Comply with Federal, State and iocal
regulations. Sweep up crystals, powder or insoluble Copper
Carbonate and dispose of in an approved landfil.

Envircnmental Effects May be dangerous if it enters the public water systems. Follow
local regulation. Toxic to fish and plants. Fish toxicity critical
concentration is 235 mgfl and plant toxicity is 25 mg/l.

msdscusod.doc Old Bridge Chemicals, Inc.
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SECTICN IX. SPECIAL PRECAUTIONS
Storage Store in a dry place.

Other Precautions None other than those stated in the MSDS or on the package.

SECTION XI. REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to be accurate. However, no
warranty, expressed or implied, is given. Regulatory requirements are subject to change and may differ
from one location to another. It is the buyer’s responsibility to ensure that its activities comply with
Federal, State and local laws.

U.S. REGULATIONS: SARA 313 Information. This product contain the following substance subject to the
reparting requirements of Saction 313 of Title 11! of the Superfund Amendments and Reauthorization Act
of 1886 and 40 CFR Part 372: COPPER COMPOUND 63.3%.

SARA HAZARD CATEGORY: This product has been reviewed according to the EPA "Hazard Categories”
promulgated under Sections 311 and 312 of the Superfund Amendments and Reauthorization Act of 1986
{SARA Title lll} and is considered, under applicable definitions, to meet the following category: AN
IMMEDIATE HEALTH HAZARD.

SECTION Xil. SHIPPING INFORMATION

DOT Shipping Name: RQ, Environmentally Hazardous Substance, Solid, N.O.S., (CUPRIC SULFATE), 9,
UN3077, PGIII, Marine Poliutant, ERG 171.

SECTION Xlil. MSDS PREPARATION INFORMATION

Prepared by Joel L. Goldschmidt, Vice President
Updated March 16, 1999
Copyright © 1999

msdscusod.doc Old Bridge Chemicals, Inc.



Tochnology ahead of its time™

MSDS: 0003480
Date: 06/29/2005

Supersedes: 06/24/2005

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: AERO® 3894 Promoter
Product Description: Thionocarbamate compound
Use: Mining chemical

Supplied By: CYTEC CANADA INC., GARNER ROAD, P.O. BOX 240,
NIAGARA FALLS, ONTARIO, CANADA L2E 6T4 1-905/356-9000

EMERGENCY PHONE: in CANADA: 905/356-8310 In USA: 1-800/424-9300 or 1-703/527-3887.

Manufactured By: CYTEC INDUSTRIES INC., FIVE GARRET MOUNTAIN PLAZA,
WEST PATERSON, NEW JERSEY 07424, USA - 973/357-3100

® indicates trademark registered in the U.8. Ouiside the U.S_, mark may be registered, pending or a frademark. Mark

is or may be used under license.

2. COMPOSITION/INFORMATION ON INGREDIENTS

WHMIS REGULATED COMPONENTS

Compenent / CAS No. % (wiw} OSHA (PEL): ACGIH (TLV)
Isopropylethyl 88 - 94 Not established Not established
thionocarbamate

141-98-0

Isopropanol 2-5 400 ppm (TWA) 200 ppm {TWA)
67-63-0 980 mg/m® (TWA) 400 ppm (STEL)

Carcinogen

3. HAZARDS IDENTIFICATION

EMERGENCY QVERVIEW
APPEARANCE AND ODOR:
Color: colorless to straw
Appearance: liquid
QOdor: characteristic
STATEMENTS OF HAZARD:;
CAUTION! COMBUSTIBLE LIQUID AND VAPOR

MAY CAUSE ALLERGIC SKIN REACTION
POTENTIAL HEALTH EFFECTS

EFFECTS OF EXPOSURE:
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The estimated acute oral (rat) LD50, acute dermal (rabbit)} LD50 and 4-hour inhalation {rat} LC50 values for this
material are 2,324 mg/kg, >2,000 mg/kg and 20 mg/], respectively. Direct contact with this material may cause
mitd eye and skin irritation. This material was weakly sensitizing to the skin of guinea pigs. Refer to Section 11
for toxicology information on the regulated components of this product.

4. FIRST AID MEASURES

Ingestion:
If swallowed, call a physician immediately. Only induce vomiting at the instruction of a physician. Never give anything
by mouth to an unconscious persan.

Skin Contact:

Wash immediately with plenty of water and soap. Remove contaminated clothing and shoes without delay. Obtain
medical attention. Do not reuse contaminated clothing without laundering. Destroy or thoroughly clean shoes before
reuse.

Eye Contact:
Rinse immediately with plenty of water for at least 15 minutes.

Inhalation:
Remove to fresh air. If breathing is difficult, give oxygen. Obtain medical advice if there are persistent symptoms.

5. FIRE-FIGHTING MEASURES

Extinguishing Medla: Use water spray, alcohol foam, carbon dioxide or dry chemical to extinguish fires.
Water stream may be ineffective.

Protective Equipment: Firefighters, and others exposed, wear self-contained breathing apparatus.
Special Hazards: Keep containers cool by spraying with water if exposed to fire.

Mechanical/Static Sensitivity None
Statements:

6. ACCIDENTAL RELEASE MEASURES

Personal precautions:

Where exposure level is known, wear approved respirator suitable for level of exposure. Where exposure level is not
known, wear approved, positive prassure, self-contained respirator. In addition to the protective clothing/equipment in
Section 8 (Exposure Controls/Personal Protection), wear impermeable boots.

Methods For Cleaning Up:
Remove sources of ignition. Cover spills with some inert absorbent material; sweep up and place in a waste disposal
container. Flush spill area with water.

7. HANDLING AND STORAGE

HANDLING

Precautionary Measures: Keep away from heat and flame. Avoid contact with eyes, skin and clothing. Wash
thoroughly after handling.

Special Handling Statements: None

STORAGE
Avoid contact with brass or copper, explosive amides may be formed.



AERO® 3394 Promoter
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Storage Temperature: Room temperature

Reason: Safety,

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Measures:

Engineering controls are not usually necessary if good hygiene practices are followed.

Respiratory Protection:

Where exposures are below the established exposure limit, no respiratory protection is required. Where exposures
exceed the established exposure limit, use respiratory protection recommended for the material and level of

exposure,

Eye Protection:

Wear eyefface protection such as chemical splash proof goggles or face shield.

Skin Protection:

Avoid skin contact. Wear impermeable gloves and suitable protective clothing.

Additional Advice:

Before eating, drinking, or smoking, wash face and hands thoroughly with soap and water.

9. PHYSICAL AND CHEMICAL PROPERTIES

Color:

Appearance:

QOdor:

Boiling Point:

Meiting Point:

Vapor Pressure:

Specific Gravity:

Vapor Density:

Percent Volatile (% by wt.):
pH:

Saturation In Air (% By Vol.):
Evaporation Rate:
Solubility In Water:
Volatite Organic Content:
Flash Point:

Flammable Limits (% By Vol):

Autoignition Temperature:

Decomposition Temperature:

Partition coefficient {n-
octanol/water}:
Odor Threshold:

colorless to straw

liquid

characteristic

200°C 392 °F (decomposes)

<4- °C 248~ 32°F (freezing point)
Not available

>0.97 - 0.99@ 25C

>1(air= 1)

<8 - 100Includes isopropanaol and water

Not applicable
Not available
Negiigible
Negligible

Not available
50°C 122 °F
Not available

Not avaiiable
Greater than 150 C (302 F)
~2 (Log Pow)

Pensky-Martens Closed Cup

Not available

10. STABILITY AND REACTIVITY

Stability:
Conditions To Avold:

Polymerization:
Conditions To Avold:

Materials To Avoid:

Stable

Oxidizing agents, sparks, open flames, heat and acids
Wil not oceur

Avoid contact with acids, oxidizing agents and heat.

Strong oxidizers, strong acids, aluminum and copper.
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Hazardous Decomposition carbon monoxide

Products: carbon dioxide
oxides of sulfur (includes sulfur di and tri oxides)
oxides of nitrogen
carbonyl sulfide

11. TOXICOLOGICAL INFORMATION

Toxicological information for the product is found under Section 3. HAZARDS IDENTIFICATION.
Toxicological information on the reguilated components of this product is as follows:

isopropylethyl thionocarbamate (JIPETC) has acute oral {rat) and dermal {rabbit) LD50 values of 2324 mg/kg and
>2000 mg/kg, respectively. This material causes mild eye and minimal skin irritation in siudies with rabbits. Material
tested positive (Guinea pig) for skin sensitization. This material is not expected to be an Ames mutagen based on
SAR analysis.

Isopropanol has acute oral {rat) and dermal {rabbit} LD50 values of 5.0 g/kg and 12.8 g/kg, respectively. The 4-hour
inhalation L.C50 (rat) for isopropancl is >16,000 ppm {40.86 mg/L}. Acute overexposure to isopropanol vapor may
cause mild irritation of the eyes and respiratory tract. Chronic overexposure to isopropanol vapors may cause central
nervous system depression, headaches, dizziness, nausea, and staggered gait. Liquid isopropanol may cause
moderate to severe eye irritation. In jaboratory animals studies, isopropanol has produced fetotoxic effects at levels
that were maternally toxic and developmental effects at levels that were maternally non-toxic, and inhalation
exposures that produced reduced fetal welght at non-maternally toxic ievels.

12. ECOLOGICAL INFORMATION

Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.
This material is not readily biodegradable.

ALGAE TEST RESULTS

Test: The Selenastrum capricornutum (Prinz) algal assay bottle test
Duration: 86 hr

Species: Green Algae (Selenastrum capricornutum)

21 mg/l EC50

FiSH TEST RESULTS

Test: Acute toxicity, freshwater (CECD 203)
Duration: 96 hr. Procedure: Static renewal.

Species: Rainbow Trout (Salmo gairdneri)
50 mgfh LC50

INVERTEBRATE TEST RESULTS

Test: Acute Immobilization (OECD 202)
Duration: 48 hr Procedure: Static
Species: Water Flea (Daphnia magna)
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17 mgfl EC50

DEGRADATION

Test: Biodegradability
Duration: 28 day

<70 % information based on a structurally
similar material

13. DISPOSAL CONSIDERATIONS

Cytec encourages the recycle, recovery and reuse of materials, where permitted, as an alternative fo disposal as a
waste. Cytec recommends that organic materials classified as hazardous waste according to the relevant local or
national regulations be disposed of by thermal treatment or incineration at approved facilities. All local and national
regulations should be followed.

14. TRANSPORT INFORMATION

This section provides basic shipping classification information. Refer to appropriate transportation regulations for
specific requirements,

us pDoT
Proper Shipping Name: Flammable liquid, n.o.s.
Hazard Class: 3
Packing Group: ll|
UN/ID Number: UN1983
Transport Label Required:  Flammable Liguid
Technical Name (N.O.5.):  Contains isopropanal, ethylamine
Hazardous Substances:

Component/ CAS No. Repo | Product (Ibs
Ethylamine 16666.67
Comments: Hazardous Substances/Reportable Quantities - DOT requirements specific to

Hazardous Substances only apply if the quantity in one package equals or
exceeds the product reportable quantity.

TRANSPORT CANADA

Proper Shipping Name: Flammable liguid, n.o.s.
Hazard Class: 3

Packing Group: IlI

UN Number: 1993

Transport Label Required:  Flammable Liquid
Technical Name (N.O.8.):  Contains isopropanol

ICAO /1ATA
Proper Shipping Name: Flammable liquid, n.o.s.
Hazard Class: 3
Packing Group: Ill
UN Number: 1993
Transport Label Required: Flammable Liquid
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IMO

Packing Instructions/Maximum Net Quantity Per Package:
Passenger Aircraft: 309; 60L

Cargo Aircraft: 310; 220L

Technical Name (N.O.S.):  Contains isopropanol

Proper Shipping Name: Flammable liquid, n.o.s.
Hazard Class: 3

UN Number: 1993

Packing Group: i

Transport Label Required:  Flammable Liguid
Technical Name (N.O.S.): Contains isopropanol

15. REGULATORY INFORMATION

This product has been classified in accordance with the hazard criteria of the Controlled products Regulations and
this Material Safety Data Sheet contains all the information required by the Controlled Products Regulations.

WHMIS CLASSIFICATION:
Class B3 Combustible Liquid
Class D28 Toxic

INVENTORY INFORMATION

United States (USA): All components of this product are included on the TSCA Chemical Inventory or are not
required to be listed on the TSCA Chemical Inventory.

Canada: All components of this product are included on the Domestic Substances List (DSL) or are not
required to be listed on the DSL.

European Union (EU): All components of this product are included on the European Inventory of Existing
Chemical Substances (EINECS) or are not required to be listed on EINECS.

Australia: All components of this product are included in the Australian Inventory of Chemical Substances
(AICS) or are not required to be listed on AICS.

China: All compenents of this product are included on the Chinese inventory or are not required to be listed on
the Chinese inventary.

Japan: All components of this product are included on the Japanese (ENCS) inventory or are not required to
be listed on the Japanese inventory.

Korea: All components of this product are NOT included on the Korean (ECL) inventory.

Philippines: All components of this product are included on the Philippine (FICCS) inventory or are nat
required to be listed on the Philippine inventory.

16. OTHER INFORMATION

NFPA Hazard Rating (National Fire Protection Association)

Health: 2 - Materials that, under emergency conditions, can cause temporary incapacitation or residual injury.

Fire: 2 - Materials that must be moderately heated or exposed to relatively high ambient temperatures before
ignition can oceour.

Reactivity: 0 - Materials that in themselves are normally stable, even under fire exposure conditions.
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Reasons For Issue: Revised Section 2
Revised Section 9
Revised Section 10
Revised Section 14
Revised Section 15

Prepared By: Randy Deskin, Ph.D., DABT +1-873-357-3100
Date: C6/28/2005

This information is given withoul any warranty or representation. We do not assume any legal responsibility for same, nor do we give permission,
inducement, or recommendation to practice any patented invention withoul a license. It is offered solely for your consideration, investigation, and
verification. Before using any product, read its labe),




Tradeasia International Pte Limited

63 Robinson Read,# 04-18 Afro Asia Building
Singapore 868894, Republic of Singapore
Phone : +65 - 6227 6365

Fax 1 465 - 6225 6286

E-mail : fradeasiaservices@gmail.com

MATERIAL SAFETY DATA SHEET

OF SODIUM SULPHIDE
Product [dentification
PHYSICAL STATE : white granular powder
CAS NO, : 1313-82-2
EINECS NO. 1 2152115
FORMULA : Nass
MOL WT, : 78.04
H.5. CODE 1 2832.10
TOXICITY ¢ Oral rat LDSC: 208 ma/kg
SYNONYMS : Sedium monosulfide;  Hesthsuiphid;  Sodium  sulfuret;  Disodium

rmonosulfide; Disodium sulfide; Sodium Sulphide;

First Ald Measures

General information:

Instantly remove any clothing sciled by the product. Symptoms of poisoning may even occur
after several hours; therefore medical cbservation for at least 48 hours after the accident.

After Inhalation:

Supply fresh air; consult doctor in case of sympfoms. In case of uncansciousness bring patient
into stable side position for fransport.

After Skin Contact:

Instantly wash with water and soap and rinse thoroughly. If skin infation continues, consult a
doctor.

After Eye Contact:

Rinse opened eye for several minutes under running water, Then consult doctor.

After Swallowing:

brink copious amounts of water and provide fresh air. Instantly call for doctor.

Information For Docior:

Treatment: Medical supervision for at least 48 hours.

Physical Data

PHYSICAL STATE : yellow to red flakes

SPECIFIC GRAVITY 1 1.86

SOLUBILITY IN WATER  : Soluble {slightly soluble in alcohol]

pH 1 Alkaline

NFPA RATINGS : Heclth: 3 Fammability: O Reactivity: 0

STABILITY : Stable under ordinary condifions. Oxidizes in air .

MSDS (Material Safety Data Sheet) Of Sodium Sulphide Page 1 of 5



Tradeasia International Pte Limited

63 Robinson Road,# 04-18 Afro Asia Building
Singapore 068894, Republic of Singapore
Phone : +65 - 6227 6365

Fax : +65 - 6225 6286

E-mail : tradeasiaservices@gmail.com

A DT W Y

Preventive Measures
Accidental Release Measures

Person-related safety precautfions:

Ensure adequate ventilation.

Put on breathing apparatus.

Wear protective clothing.

Measures for environmental protection:

Do not allow product to reach sewage system, water bodies, ground or soil.If material reaches
soil, water bodies or sewage system inform authorities responsible for such cases.

Measures for cleaning/collecting:

Ensure adequate ventfilation. Absorb with liguid-binding material {sand, diatomite, acid binders,
universal binders, sawdust). Use neutralizing agent.

Additional information: See Section Disposal considerations for information on disposal.

Handling and $torage

Handling

Infermation for safe handling:

No special precautions necessary if used comrectly.
Information about protection against explosions and fires:
The product is not flammable.

Storage

Requirements to be met by storerooms and containers:
Provide alkali-resistant fioor.

Information about starage in one common storage facility:
Do not store together with acids.

Further information about storage cenditions:

Protect from frost.

Keep container tightly sealed.

Store container in a well ventilated position.

The stability which is noficed on the label is only duty by right storage of the product.

MSDS (Material Safety Data Sheet) Of Sodium Sulphide Page 2 of 5



Tradeasia International Pte Limited

63 Robinson Read,# 04-18 Afre Asia Building
Singapore 068894, Republic of Singapore
Phone : +65 - 6227 6365

Fax  +65 - 6225 6286

E-mail + tradeasiaservices @ gmail.com

Proteclive Measures

Components with critical values that require monitoring at the workplace:
The product does not contfain any relevant quantities of materials with critical values that have
1o be monitored at the workplace.

Additional information:

The lists that were valid during the compilation were used as basis.
Personal protective equipment

General protective and hygienic measures:

Keep away from foodstuffs, beverages and food.

instantly remove any soiled and impregnated garments.

Wash hands during breaks and at the end of the work,

Use skin protection cream for preventive skin protection.

Avoid contact with the eyes and skin.

Protection of hands: Alkaline resistant gloves

Eye proteciion: Tightly sealed safety glasses

Body profection: Alkaline-resistant protective clothing

Stability and Reactivity

Thermal decomposition / condifions to be avoided:

No decomposition if used and stored according to specifications.
Dangerous reactions:

Strong exothermic reaction with acids.

Contact with acids releases foxic gases.

Dangerous products of composition:

Hydrogen sulphide None at correctly use.

Toxicological Information
Acute toxicity

Primary irritant effect:

on the skin: Imitant for skin and mucous membranes.

on the eye: Iritant effect,

Sensitization: No sensitizing effect known.

Additional toxicological information:

The product shows the folowing dangers according to the calculation method of the General
EC

Classification Guidelines for Preparations as issued in the latest version:

Harmful

Irritant

MSDS (Material Safety Data Sheet) Of Sodium Sulphide Page 3 of 5



Tradeasia International Pte Limited

63 Robinsen Road,# (4-18 Afro Asia Building
Singapore #68894, Republic of Singapore
Phone 1 465 - 6227 6365

Fax 1 +65 - 6225 6286

E-mail ; tradeasiaservices@gmail.com

Ecological Information
Additional ecoioglcal information:

AOX-indication: The product does not contain organically bonded halogen compounds.
General notes:

Do not allow product to reach ground water, water bodies or sewage system, even in small
quantities.

Disposal considerations
Product:

Recommendation:

Must not be disposed of together with household garbage. Do not allow product to reach
sewage system.

Waste disposal key humber:

Suggestion according to the Euroean Waste Caialogue (EWC):

11 01 09, sludges and filter cakes containing dangerous subsiances

11 01 11, aguecus rinsing liquids containing dangerous substances

The mentioned waste codes are recommendations based on the product application as
suggested by the manufacturer. Special applications and special disposal conditions at the
appliers place may however require another waste code.

Uncleaned packagings:

Recommendation:

Empty contaminated packagings thoroughly. They can be recycled after

thorough and proper cleaning.

Disposal must be made according to official regulations.

Recommended cleaning agent: Water, if necessary with cleaning agent.

MSDS (Material Safety Data Sheet) Of Sodium Sulphide Page 4 of 5



Tradeasia International Pte Limited

63 Rebinson Road,# 04-18 Afro Asia Building
Singapore 068894, Republic of Singapore
Phone 1465 - 6227 6365

Fax 1 +65 - 6225 6286

E-mail ¢ tradeasiaservices @ gmail.com

Transport Information

Land transport ADR/RID {cross-border)

ADR/RID Class: 8 {Cé) Cormosive substances,

Kemler Number: 80

UN-Number; 1849

Packaging group: ||

Label: 8

Designation of goods: 1849 SODIUM SULPHIDE, HYDRATED, solution
Maritime transport IMDG

IMDG Class: 8

UN Number: 1849

Labe} 8

Packaging group: ||

EMS Number: F-A.S-B

Label: 8

Marine pollutant: N

Correct technical name: SODIUM SULPHIDE, HYDRATED, solution
Alr transpor ICAO-TI and IATA-DGR

ICAO/IATA Class: 8

UN/ID Number: 1849

Label: 8

Label 8

Packaging group: |I

Correct technical name: SODIUM SULPHIDE, HYDRATED, solufion

MSDS (Material Safety Data Sheet) Of Sodium Sulphide Page 5 of 5



=Quadra Material Safety Data Sheet

Validated and verified by: Administrator Validation date 9/15/2006.

WHMIS Protective Clothing TDC Road / Rail

S g

Section 1. Chemical product and company identification.

Danafloat 066
Code : Q02817
Synonym : Not available.
Manufacturer * CHEMINOVA AGRO A/S
Supplier * QUADRA CHEMICALS LTD.

370, boul. Joseph-Carrier
Vaudreuil-Dorion QC J7V 5V5
Tel: {(450) 424-0161

Burlington ON Tel: (905) 336-9133
Delta BC Tel: (604) 940-2313
Edmonton AB Tel: (780) 4519222
Calgary AB Tel: (403) 232-8130

Material uses : Mining industry: Flotation reagent (flotation collector).

TRANSPORTATION EMERGENCY - 24HRS/DAY - 7 DAYS/WEEK
IN CANADA - CALL 1-800-567-7455

Section 2. Composition, Information on Ingredients

Name CAS# % hy Exposure limits
weight

phosphorodithicic acid, O,0-diphenyi ester, 1085-35-4 30-70 Not available.

ammonium salt

phenol 108-95-2 5-10 ACGIH TLV

TWA: 5 ppm 8 hour({s),

TWA: 19 mg/m 8 hour(s).
OSHA PEL

TWA: 5 ppm 8 hour({s).

TWA: 19 mg/ni 8 hour(s).
NIOSH REL

TWA: 5 ppm 8 hour(s).

TWA: 19 mg/ni 8 hour(s).

ammeonia 7664-41-7 1-3 OSHA PEL

TWA: 50 ppm 8 hour(s).

TWA: 35 mg/m? 8 hour({s}.
ACGIH TLV

TWA: 25 ppm 8 hour(s).

TWA: 17 mg/ni 8 hour(s}.
NIOSH REL

TWA: 25 ppm 8 hour(s).

TWA: 18 mg/n® 8 hour(s).

Consult local authorities for acceptable exposure limits.

Continued on next page
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Section 3. Hazards identification

Emergency overview

Routes of entry
Potential acute health effects

Eves :
Skin :
Inhalation :

Ingestion :

Potential chronic health
effects

Medical conditions
aggravated by overexposure
Over-exposure
signs/symptoms

CAUSES RESPIRATORY TRACT, EYE AND SKIN BURNS.
MAY BE FATAL IF INMALED, ABSORBED THROUGH SKIN OR SWALL OWED.

: Eye contact. [nhalation. Ingestion.

The phenol is corrosive to the eyes.
The phenol is corrasive to the skin. May be fatal if absorbed through the skin {phenol).

May be fatal if inhaled (phenol). The phenol is corrosive to the respiratary tract. Phenol may cause
pulmenary oedema. Effects may be delayed.

May be fatal if swallowed (phenol). Phenol may cause effects on the central nervous system, heart and
kidneys.

: CARCINOGENIC EFFECTS: Classified A4 (Not classifiable for human or animal.) by ACGIH, 3 {Not

classifiable for human.) by IARC [phenol].

MUTAGENIC EFFECTS Not available.

TERATOGENIC EFFECTSNot available.
DEVELOPMENTAL TOXICITYNot available.

Prolonged or repeated contact with skin may cause dermatitis.

: No additional information.

: Burning sensation, cough, dizziness, nausea, headache, vomiting, convulsions, shortness of breath,

unconsciousness, coma.

See toxicological Information (section 11}

Section 4. First aid measures

Eye Contact
Skin Contact
Inhalatien
Ingestion

Notes to Physician

: IMMEDIATELY flush eyes with running water for at least 15 minutes, keeping eyelids open. COLD water

may be used. Seek immediate medical attention.

: Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.

Seek immediate medical attention.

: Allow the victim to rest in a well ventilated area. if breathing is difficult, administer oxygen. If the victim is

not breathing, perform artificial respiration. Seek immediate medical attention.

: DO NOT induce vomiting. If the victim is conscious, give a little water or milk. NEVER give an

unconscious person anything to ingest. Seek immediate medical attention.

: No additional information.

|Section 5. Fire fighting measures

Flammability of the product :
: Not available.

: Closed cup: 65°C {149°F). (Pensky-Martens.)

+ Not available.

: The essential breakdown products are volatile, toxic, malodorous and inflammable compounds such as:

Auto-ignition Temperature
Flash Points

Flammable limits

Products of combustion

Fire hazards in presence of
various substances
Explosion hazards in
presence of varieus
substances

Fire fighting media and
instructions

Combustible.

hydrogen sulphide, sulphur dioxide, nitrogen oxides and phosphorus pentoxide, but only after water
content has evaporated.

: Not available.

: Risks of explosion of the product in presence of mechanical impact: Not available.

Risks of explosion of the product in presence of static discharge: Not available.

: Use DRY chemicals, CO2, water spray or foam. Use water spray to cool fire exposed containers. Wear

NIOSH approved self-contained breathing apparatus (SCBA) when either in confined areas or exposed
fo combustion products.

Continued on next page
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Section 6. Accidental release measures

Spill or lealk : Use appropriate tools to put the spilled material in a convenient waste disposal container. Finish cleaning
by spreading water on the contaminated surface and dispose of according to federal, provincial and
municipal envircnmental control regulations.

Section 7. Handling and storage

Handling : Follow routine safe handling procedures.

Storage : Keep container tightly closed. Keep in a cool , well ventilated place. Store away from incompatible
materials. To avoid freezing, store wherever possible above 0°C.

Section 8. Exposure Controls, Personal Protection

Engineering controls : Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapours
below their respective threshold limit value. Ensure that eye stations and safety showers are proximal to
the work-station location.,

Personal protection

Eyes : Splash goggles or faceshield.
Body : Lab coat.

Respiratory : If user operations generate dust, fume, mist or if workplace contaminant level is above threshold limit,
ensure to use a MSHA/NIOSH approved respirator or equivalent,

Hands : Chemical resistant gloves, such as barrier laminate, buty| rubber, nitrile rubber or viton.
Feet  Safety shoes.

Secti

Physical State and : Liquid.

Appearance

Color : Red/Brown

Density : 1.143 (25°C / 77°F)

pH : 90105
Boiling/condensation peint  : >100°C {212°F)
Melting/freezing point : b0 -8°C (23 o 17.6°F)
Solubility : Miscible in water.

[Section 10. Stability and reactivit

Stability and Reactivity : The product is stable.

Conditions of instability : No additional remark.

Incompatibifity with various : Not available.

substances

Hazardous Decomposition  : The essential breakdown products are volatile, toxic, maloderous and inflammable compounds such as:

Products hydrogen sulphide, sulphur dioxide, nitrogen oxides and phosphorus pentoxide, but only after water
content has evaporated.

Hazardous polymerization : Will not accur.

oxicological information
Toxicity data : Acute oral toxicity {LD50): >2000 mg/kg [Rat].

Acute toxicity of the gas (LC50): 2000 ppm 4 hour(s) [Rat]. (ammonia).
Chronic effects on humans : No additional information.
Other toxic effects on
humans

Remarks on texicity to : No additional information.
animals

: No additional information.

Continued on next page
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Section 12. Ecological information

Ecotoxicity data : Phenol is toxic to the fish (96h-LC80, 5-25mg/l) and to the aquatic invertebrates.

Biodegradable/QECD : The product is biodegradable. It undergoes degradation in the environment and in wastewater treatment
plants.

Remarks on the preducts of : No additional remark.

biodegradation

Section 13. Disposal considerations .~~~ =

Waste information : Waste must be disposed of in accordance with federal, provincial and municipal envirenmental control
regulations,
Waste stream : Avoid entry of product into the sewage system or water streams.

Consult your local or regional authoerities.

Section 14. Transport information

Regulatory Shipping name and Class UN number Packing group
Information
™G CORROSIVE LIQUID, BASIC, ORGANIC, 3267 ]
Classification N.O.S.

(phenyl-dtp-NH4, phenol}

Class 8

Section 15. Regulatory information

WHMIS (Canada) : HARMFUL IF INHALED, ABSORBED THROUGH SKIN OR SWALLOWED, CALISES RESPIRATORY
TRACT, EYE AND SKIN BURNS.
Class D-1A: Material causing immediate and serious toxic effects (VERY TOXIC).

DSL (CEPA ) : CEPA DSL: All ingredients are listed or exempted.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations.

Section 16, Other information

References : Canadian Guide of the Law and Regulations of the Transportation of the Dangerous Goods. Controlied
products regulations. Manufacturer's Material Safety Data Sheet.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all the information required by the Controlied Products Regulations.
Other special considerations : No additional remark.

Regulatory Affairs Department : (450) 424-0161

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above named supplier nor any of its
subsidiaries assumes any liability whatsoever for the accuracy or completeness of the information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present unknown hazards and
should be used with caution. Although certain hazards are described kerein, we cannot guarantee that these are the only hazards that
exist.
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Rhonda Miller

From: Tyree Mullaney [tyree@mviwb.com]

Sent: Thursday, June 19, 2008 10:59 AM

To: 'Rhonda Miller

Subject: FW: MV2008L2-0002, MV2008D0014

Attachments: Letter to MVLWE re WL APP Jun 2008.pdf; Letter to MVLWE re LUP APP Jun 2008.pdf;

FuelSpiliContPlan Jun 17 08.pdf, Shrinkage Stoping Fig.pdf; Fig Surface Leases - Proposed
Activities.pdf; 03090 ARCTIC DIESEL MSDS.pdf; MSDS Pb & Zn Cons.PDF; MSDS's
Reagents.pdf

Please post to the registry

Tyree Mullaney
Regulatory Officer

Mackenzie Valley Land and Water Board
Phone: 867-669-8586
Fax: 867-873-6618

----- Original Message-----

From: david@canadianzinc.com [mailto:david@canadianzinc.com]
Sent: June-19-88 10:52 AM

To: tyree@mvlwb.com

Cc: alan@canadianzinc.com

Subject: Re: MV2808L2-86002, Mv2eosDeol4

Tyree,
Please find attached documents in response to your June 12 letters,

Regards.



