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(s COMPANY BACKGROUND

= Zinc oxide manufacturer

» Division of Hudson Bay Mining and Smelting
Company Ltd.

= Largest single site producer in North America
» | ocated in Brampton, ON

= 40 employees

> 40, 000 MT / year

HuUDBAY

A subsidiary of yinERALS INC




‘ﬁiﬂa’ SCHEMATIC OF A PRODUCTION LINE

FROCESS FLOW SHEET

RAIN CHTF rom
H.B._ M. & 5.

LR T
SHE SwWrage 20w

|

L——)

at

L
o | U

Hanmral G as A

waposrkhg 3t507 C CNo VapoNT —=

i

I 1 I
gl

L 1 i
cCartKges : : Propiosio Ack s
Type F lter (i T BEEiky
Baghiomnge L - i et
N .Fi i
= - st
20 Tovww
Pallat Holdi g
Ize Hopper
Palet DimMENg
_..._....._....n"“ F C bam ber
Hogest feactaiy N T T
i b —| @0
I_I'—'l_l pir::ﬂ:.t Combustlon —| 222 ._'; [T EEE_”
[ Fapsr Alr Iy —| ===
T Dagghg Eaggng
- Mackliee Wachive
Tao St toy W @R

W Fre hovge

=

==

22 Palkts PerEhiipment

e
Vore, WL@

HUDBAY

A subsidiary of pNERALS INC




‘ﬁi?’ NORTH AMERICAN ZINC OXIDE CONSUMPTION

Zochem % -
PAINT
AGRICULTURE PHARMA 6%
ADHESIVE 2%
1%
1% CERAMIC
2%
CHEMICAL
29%
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s INTEGRATED MANAGEMENT SYSTEM

ISO 9001:2000 (Quality Management System)

1ISO 14001:1996 (Environmental Management
System)

OHSAS 18001:1999 (Occupational Health and Safety
Management System)

Scope of registration:
- facility wide

HuUDBAY
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PATH TO INTEGRATED MANAGEMENT SYSTEM

Spring 2002: Set objective to achieve registration to ISO 14001 and upgrade to ISO 9001:2000 by the end of 2003.

Hurdle: Turn existing management system from “paper chase” to “value added management system”

From - To Hurdles
Aug. ISO 9002 (since 1997) | Upgrade to ISO 9001:2000 1. Additional requirements /
2003 documentation
2. process vs. elemental audits
Nov. No environmental ISO 14001:1996 implementation - no 1. Additional requirements /
2003 management system non-conformance in the registration documentation
audit 2. Integrating with existing ISO 9001
3. Management involvement
4. Auditing new system
Sept. OHSAS 18001 built OHSAS 18001:2000 implementation 1. Fine tune requirements /
2004 into ISO 14001 system | — no major nonconformance in the documentation
registration audit 2. Integrating with existing ISO 14001
and 1SO 9001
Mar. 1st integrated internal audit 1. Ensuring all clauses are covered
2005
Apr. 1st integrated external audit
2005

HuUDBAY
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‘i'i?’ OVERVIEW OF INTEGRATED MANAGEMENT SYSTEM

« Three tier system
v Tier | — policy
v' Tier Il — procedures and work instructions
v' Tier lll - forms and records

« Risk based approach
v Safety
v Health
v' Environment, and
v Quality

* Integrated policy, objectives and targets, internal
audits, external audits, management reviews for
guality, safety & health and the environmental

management system

HuUDBAY
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SAFETY, HEALTH, ENVIRONMENT AND QUALITY POLICY

Zochem is a production and distribution facility that produces zinc oxide. Our product is sold
worldwide, with the majority of sales being within North America. We are committed to the
supply of high quality product that is manufactured in a safe and environmentally responsible
manner.

In pursuit of this policy, Zochem maintains systems that meet the requirements of ISO 9001,
ISO 14001 and OHSAS 18001. These systems encompass the following principles:

COMPLIANCE

Zochem is committed to meeting its responsibilities through compliance with all customer and
corporate requirements, as well as applicable environmental, and safety and health legislation.

PREVENTION

By monitoring key performance indicators and customer satisfaction, Zochem is able to identify
and rectify negative trends. Our commitment to a safe and healthy workplace is achieved

through engineered solutions, personal protective equipment (PPE), and standards/procedures.
Zochem strives to operate in a manner that minimizes any adverse effect of its operations on
the community and the environment. This is achieved through pollution prevention, energy
conservation, and waste minimization.

These activities are the responsibility of every employee and are supported by training
whenever appropriate. Employees are encouraged to report activities that could have a
negative impact on quality, the environment and/or health and safety.

CONTINUAL IMPROVEMENT

To ensure continual improvement within all systems, matters of significance are considered
when setting annual objectives. As part of this process, we assess and prioritize hazards and
risks and review this policy and objectives regularly.

This policy is communicated to all employees and contractors and is also available to the public.

HuUDBAY
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@ PROCESSES

SIX MAIN PROCESSES

« PRODUCTION PLANNING

« SHIPPING / RECEIVING / WAREHOUSING
« PRODUCTION

« MAINTENANCE & UTILITIES

« FINAL INSPECTION & TESTING

« MANAGEMENT SYSTEMS

HuUDBAY
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o OPERATIONAL CONTROL

Fan (OVERVIEW)

WAREHOUSING &
PRODUCTION | RECEIVING (VIA BAGHOUSE
PLANNING | RAIL CAR / TRUCK) METAL STORAGE| FURNACEA FURNACE B FURNACE C FLOOR HOPPER TOP BAGGING SHI_I;RPLN(?K§VIA

Marketing FEED BAG/ PREPARE,
Quotations UNLOAD STORE i METAL |=P|vAPORIZE|—P| oxiDIZE [*| SEPARATE [ INPROCESS |- REPACK |=t| STORE & SHIP
Order entry METAL METAL OXIDE/ AIR INSPECTION PRODUCT PRODUCT
& TESTING

v
\J

ACTIVITIES ACTIVITIES ACTIVITIES

1. Secure zinc metal 1. Inspect / put required 1. Batch & stack incoming 1. Assign batch to furnace 1. Clean vapor ports 1. Grade changes 1.Baghouse(BH) monitoring |1 Check screenS & magnets 1.Check scales 1. Prep product / stretch wrap
packaging materials info on metal blocks metal 2. Load metal to furnace 2. Drain lines 2. Vapor port and C-box 2. BH stack emissions 2. Collect samples 2. Bag product 2. Load product for customer

2. Review, confirm and 2. Process zedoc/candle per assigned batch (Lab) clean out 3. Transfer acid drums 3. Test samole (Seniors' lab’ 3. Collect samoles 3. Load orod. for ext. warehouse
or change orders . Unload from 3. Store metal-Koting bags 3. Maintain furnace level 4. Start / stop acid pumps la. Operate palletizer (fwd to QC lab) 4. warehouse product internally
|4. Maintain customer Jrails cars / trucks 2. store refractory 4. Skim metal 4. Stamp bags 5. Batching W1 - need to develop
profiles (FoxPro) 5. Operate compactor SoP

PROCEDURES AND FORMS PROCEDURES AND FORMS

1. PPE Production, 526

1. Contract review Wi 1. Shipping <= 2. Routine Inspection and furnace 216
-212 receiving Wi-114 2. Shipping receiving Wi-114 2. Use 2192Ibs Check 2. Shipping receiving Wi - 114

2. Inventory by grades 2. High Grade Analysis-076 2. Operating slab Weight - 109 3. Authorized Load Patterns-104
Report - . QA material grade loader - 143 3. Vapour Port SOP - 404 3. Grade change 3. Baghouse Operational Senior lab testing - 533 3. Bagging Wi - 144 4. Return Goods Flow chart-179
3. Customer profiles ISpec-223 Forms 3. Authorized furnace & Particle Size Control - 130 Controls - 488 4. Authorized bulk 5. Allocate Inventory / print pallet
4. Quality assurance 1. Approved Vendor List 1. Metal Koting Shipping form-094 level - 177 4. Scrap metal jumbo Bag Tag colors-206 release sheets - 307
material grade 1-420 4. Scrap Metals Forms SOP-403 5. P3 - compactor Wi - 263 6. Printing shipping docs. - 308
Ispecification - 5. Receiving Zn metal Jumbo SOP - 403 1. Furnace Cntrl Forms Forms 6. Bulk Bag - 264 7. Shrink wrap machine WI-475
5. Customer waiver Wi - 089 Jwi-555 5. Fumace startup sheet - 100 1. Main fan 1. Magnet Cleaning 8. Printing labels Wi - 525
6. Data entry bagging work instruction-389 2. Vapour Port Forms ine reports - 116 Schedule - 520 9. Control of NC product - 458
sheets - 337 cleaning Schedule - 308 1. Fumace Cntrl sheet - 100 2. Furnace sample - 477 Forms 10. Customer waiver Wi - 089
7. Updating profiles W1 - 213 JForms 2.Grade Change Forms Furnace sample weekend 1. Temporary Bagging
8. Production plan-309 1. CN Trains (F1-F6) 524 & 362-366 App-519 Form-056

unloading Forms 3. Scrap metal weight 2. Daily Operational Forms

form - 207 1. Fumace control sheet-405 data-086 1. Metal Koting shipping form-190

2. Shift checklist sheet - 100 3. Pelletizer control 2. Double pallets form - 186

(used through 2. Scran Metal weiaht form -

ut plant) - 265 sheet - 405 4. Metal Koting prod.

S

GNIFICANT RISKS SIGNIFICANT RISKS SIGNIFICANT RISKS

<=

== 1. Explosion due to natural gas leal =

1. Injury due to improper 1. Crushing injury due to <=2. Explosion due to water leak in furnace=> 1. Heat exhaustion 1. Lack of oxygen inside 1. Sprains & strains due to 1. Injury due to improper
ork lift operations mproper metal stacking 3. Strains & sprains while 2. Injury due to falling of hoppers repetitive bagging stacking of products

2. Injury from forklift 3. Metal splash while 3. Lack of oxygen in removing buggy & candle hoist ways 2. Product 2 due to

operation when pedestrian is loading furnace confined space processing 3. Injury due to objects falling lack of oxygen in while

in driver's blind sport when 3. Sprains, strains& heat 4. Sprains & strains from 4. Heat exhaustion rom hoist way entering bagging pits

) metal is stacked too far into lexhaustion due to skimming | repetitive handling while 4. Whiteout limiting visibility on

he aisle and ii) 2 lft trucks 4. Explosion due to loading furnace rebuild intersections

Jparked in the storage area wet metal block 5. Greenhouse gas pollution

ith limited space 5. Depletion of resources
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@ SHEQ “Program” Leaders

3 Worker Safety & Health

[ Process / Equipment LSS ;:ﬁng[fr:gges)l M Safety & Health ) Environment /S Ewwronrr:ental Emissions (Air/Water/L and)
== aste Management
i Occupational HygienefHearthj \EQ Energy Management

Zochem ISO Management Systems Programs

Change Management 10/3/2003 - v12
RiSkAssessment\ [ Risk Management =
Legal Requirements

[l Employees
2 Contractors

Training [ Production of Product

2 General (System Tools) 1 Quality / Producton Planning =3 Cortract Review
4 New Products

3 Document Control

4 CPARI/NC Tracking
4 Internal Auditing [ Customer Satisfaction

4 Emergency Preparedness
[ Purchasing System
id Non-Regqulatory / Corporate Expectations

HuUDBAY
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) “Program” Leaders

Generic Roles and Responsibilities

— Understand and anticipate requirements

— Communicate changing requirements

— Go-to for external and internal audits

— Ensure effective and efficient operation of program/process

— Suggest changes to management system, work instructions etc.
when appropriate

— Address non-conformances and corrective, preventive actions

— Create non-conformances and corrective, preventive actions
when appropriate

— Maintain awareness of KPIs affecting process
— Make recommendations regarding training requirements

All “programs” are reviewed annually during Management Review Meetings

HuUDBAY
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Severity x Probability = Exposure
Steps:
* Business Activity or Process
» Specific Equipment / Task  (When you do this activity)
o Hazard / Aspect Description (As this happens)
* Business Risk or Impact (This could result)

Considerations:

* Involvement of contractors, employees or both?
* Legal and other requirements?

 Normal or abnormal situations?

Outcome:

« Significant or not significant risk

» Operational control required for significant risks
— Objectives
— Procedures
— Monitoring and measurement activities

RISK ASSESSMENT PROCESS

HuUDBAY

A subsidiary of yinERALS INC




abe APPLICATION OF RISK
\az/ ASSESSMENT PROCESS

INCIDENTS AND ACCIDENTS

CORRECTIVE / PREVENTIVE ACTIONS

CHANGE MANAGEMENT

Risks are reviewed by

e Joint health and safety committee monthly (new ones only)
« Management review committee quarterly (new ones only)
 Employees annually (applicable risks)

 Management annually (all risks)

HuUDBAY
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AND QUALITY RISK DIAGRAM

SAFETY & HEALTH HAZARDS, ENVIRONMENTAL ASPECTS

Analytical
L aboratory

1. Cold burns due to liquid nitrogen in contact with
exposed skin

2. Injury dueto rupture of bottle (e.g. nitrogen, helium)
from improper storage and handling

M aintenance Shop

Injury from noise, dust or heat during welding, cutting
or grinding

Baghouses

1. Heat exhaustion / stroke while performing
maintenance work inside baghouse

2. Injury dueto falling objectsin hoist ways (2 crane
locations) while operating crane

3. Injuries related to faling off hoist ways

Furnace Area

1. Injury from explosion due to water leak into
furnace (e.g. following rainfall)

2. Injury while working inside furnaces in confined
space during rebuilds

3. Sprains and strains from repetitive handling of
heavy materials/ working in awkward condition
during rebuilds

4. Burns from molten metal splashes during loading
furnace/ skimming / leak

ZOCHEM

e

General

1. Injury due to fork lift operations

2. Cold burns due to liquid propane coming in contact
with exposed skin while changing tanks

3. Asphyxiation/poisoning due to lack of oxygen or
presence of hazardous gas (e.g. following welding) in
confined spaces

4. Electrocution / amputation / pinching from contact with
live equipment or moving machineries

Packaging

1. Sprains and strains from constant lifting and
twisting during paper bagging

2. Sprainsand strains during setting palletsin jig

3. Sprains and strains from lifting empty bulk bag to
hook them onto station

Utilities
1. Injury from explosion from ignition of propane
following |leakage / damage in propane storage area.

Warehousing and
Shipping

1. Injury due to falling objects (packaging, product,
equipment) when not properly stored

2. Injury due to crushing by the moving arm on
strech wrap

A subsidiary of
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@ OBJECTIVES AND TARGETS

* Integrated objectives are set within each category:

— compliance
— prevention and
— continual improvement

 Formally reviewed every quarter
« Change management process used

 Monitored by key performance indicator where
applicable

HuUDBAY
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@ CHANGE MANAGEMENT

Integrated change management system
— Safety and health
— Environmental

— Quality
— Business

Program leader manages this program

Key elements reviewed for each project
— Hazards, aspects & impacts and risks
— Procedural changes
— Emergency preparedness plan
— Training needs
— Legal requirements
— Validation requirements
— “Pre-start safety review” requirement
— “Notice of project” requirement
— Customer notification requirements

HuUDBAY

A subsidiary of yinERALS INC




DOCUMENT CONTROL

Management system documents are
available in electronic format only (with the
exception of posted documents)

Electronic approval system

Most records are maintained electronically

Program managed by “document control”
program leader

A subsidiary of miNnERALS INC
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TRAINING

Training data base used for
maintaining training information

E-mail alerts are automatically sent
when training updates are needed

“Absolutes” in most procedures

Program managed by “training”
program leader

HuUDBAY
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@ CPAR & NC SYSTEMS

CPAR (corrective/preventive action report)

— Includes such things as major customer complaints, medical aids
or loss time injuries, incidents resulting in significant risk
classification and non-conformance trends

— Maintained electronically

— Updated by supervisors and managers responsible
— Managed by program leader

— Accessible by all employees

— Discussed formally at weekly / monthly meetings

NC (non-conformance)
—  Separate from the CPAR system but with same features
— Used mainly to collect data
— Basis for trend analysis / KPI
— Incident / accident reports are tracked in NC log

— Triggers CPAR or Objective for Continual Improvement where
needed

HuUDBAY
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INTERNAL AUDIT PROGRAM

Follows ISO 19011 guidelines

Audit program leader (separate from the IMS
Coordinator) manages the audit program

12 internal auditors
3 lead auditors
All processes are audited at least once a year.

Also various program leader responsibilities
audited

HuUDBAY

A subsidiary of yinERALS INC




EXTERNAL AUDITS

Twice yearly “Continuing Assessment” audits by
Registrar

Customer audits

Supplier audits

SHE Compliance audits
Other audits (e.g. IAPA Audit)

HuUDBAY

A subsidiary of yinERALS INC




@ MANAGEMENT REVIEW

Agenda Topics:

. Policy

. Objectives and targets

. Audits

. Corrective and Preventive actions (CPAR)

. Key performance Indicators (KPI) review & Process performance
. Program leader updates

. Hazard identification and risk assessment processes
. Change management

. Recommendations for improvement / updates

. Review Supplier Performance Evaluation Report

. Summary of regulatory review

. External visitations and communications

. Review JHSC recommendations

. Follow up actions from previous management reviews

HuUDBAY

A subsidiary of yinERALS INC
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ACHIEVEMENTS

t ZnO Produced

45,000

40,000

35,000

30,000

25,000

20,000

15,000

Unit Energy Consumption

1991

1993 1995 1997 1999

- -u- -ZnO Prod. —e— GJ/t

2001

2003 2005
YTD

14

Total Energy (GJ)/t ZnO
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ACHIEVEMENTS

10

Safety Statistics 2004/2005

OLTA BDI OMA OFA B Incidents

o NN B~ o

0

I

J

Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug-
04 04 05 05 05 05 05

04 04

04

*Information gathered by Melissa

05 05 05
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ACHIEVEMENTS

Zinc Level n Treated Effluent Samitary Sewer - 2004/2005

¢ Level (PPM) = Zinc Allwance

3000 1

2000 1

1000 1

| /) |

0000 HE—r=

Aug0d Sep0d Oct04 Nowld Decd Jand5 Febdd Mard Apr0s May0d Jnds  JuHs  Aug(d

‘Informton gathered by Tamara

L illiIZIl
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ACHIEVEMENTS

% Customer Complaints

0.50

0.00

2003

Customer Complaints

2004

2005

HupBAY
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ACHIEVEMENTS

% Off-Spec

1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

2002

Off-Spec Product

2003

2004

2005
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@ ACHIEVEMENTS (Others)

 Recipient of IAPA
Health & Safety
Award (Level 1)

Property clean up
(pond & septic tank
removal)

« Others (water, noise
etc.)

Reduction In zinc
oxide emission
reported to NPRI

5.00

400 -
300 -
=200 -

100 1

0.00

451

Zinc Oxide Emission

3.60

144

0.16

———

2,002

2,003 2,004 2005 (Est.)
Year of NPRI Report
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KEY SUCCESS FACTORS

Appropriate resources in place

Strong internal audit program

Active Management team involvement
Program leader concept

Strong NC / CPAR system

Change management system

IMS Coordinator

A subsidiary of

IIIIIIIIIII




Questions ?

A subsidiary of pNERALS INC




