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1. Introduction

This report provides a summary of progress to date (up to the end of the 2019
calendar year) on the action plans associated with the site specific standards
approvals for Sulphur Dioxide (1 hr. and 24 hr.), Cadmium (24 hr.) and Nickel
(annual) as follows:

e Sulphur Dioxide (1 hr) Site Specific Standard Approval #501-12-rv0
e Sulphur Dioxide (24 hr) Site Specific Standard Approval #502-12-rv0
e Cadmium (24 hr) Site Specific Standard Approval #501-13-rv0

¢ Nickel (annual) Site Specific Standard Approval #501-15-rv0

Although the action plans have been completed with respect to the Cadmium and
Sulphur Dioxide Site Specific Standards, Glencore applied to amend the completion
date of the action plans in early 2018. The SO2 1-hour, 24-hour and Cadmium Site
Specific Standard action plan completion dates have all been amended to July 31%,
2020.

Glencore submitted new 10-year site-specific standard applications for both sulphur
dioxide and cadmium in April of 2018. After some consultation with MECP,
Glencore is currently working on an Industry Standard with Vale for Sulphur
Dioxide.

Detailed Engineering and execution for the Sudbury Smelter Process Gas Project
Phase Il is ongoing to complete the action plan outlined below. The Secondary Gas
system was completed in the September 2019 maintenance shut down and has
been operating since that time. The following equipment was installed in 2019:
Secondary fan building.

The new 65m stack.

Secondary hooding for each vessel and for matte granulation.

Re-routing of the granulation tank exhaust and matte granulation dryer
exhaust to the 93m stack.

Controlled Furnace atmosphere (CFA) technology was installed during an extended
maintenance shut down in 2015 and has been operational since Q4 of 2015.
Several challenges were encountered with operating the furnace under CFA
conditions. A team of several engineers worked through the challenges over the
last three years. The challenges that the commissioning team faced were as
follows:

e Equipment reliability (analyzers, burners, make up air fans).
e Flow management and optimization for oxygen levels — including tuning of
suction on the furnace to minimize air ingress and run closer to neutral.
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e Off-gas system blockages caused by high temperatures in the uptakes.
e Smelting rate in the Electric Furnace.

As with any new process it takes several months and even years to optimize
related processes.

Site Specific Standard Project History

Glencore’s Sudbury Integrated Nickel Operations operates a nickel-copper smelter
in Falconbridge, Ontario (the Facility). The facility smelts nickel-copper concentrate
from the Sudbury and Raglan mines and processes custom-feed materials. The
process uses an electric furnace to smelt the concentrate into a high-grade matte
containing nickel, copper, cobalt and platinum group metals. A by-product of the
process is SOz emissions as well as Nickel and Cadmium fugitive emissions. The
product, smelted and granulated matte, is transported to the Nikkelverk refinery in
Norway. The facility has a maximum annual production rate of 135,000 tonnes of
matte.

SO2 emissions from the smelter were previously regulated by an Ontario
Government Control Order, which placed an annual limit on emissions. The control
order requirements are consistent with Ontario’s Industry Emissions — Nitrogen
Oxides and Sulphur Dioxide Regulation (O. Reg. 194/05) that places new annual
SO2 emission limits and intensity targets for the Sudbury Smelter as of 2015. To
meet these limits, Sudbury INO has implemented significant improvements to its
environmental performance, specifically by increasing sulphur capture in the Acid
plant and via the reduction of SO2 emissions from the electric furnace. The
reduction of SO2 emissions from the electric furnace is a result of the installation of
Controlled Furnace Atmosphere (CFA).

Additionally, under O Reg. 419/05 for SOz, emissions are continuously monitored
and operations are interrupted or curtailed so that ground-level concentrations
(GLCs) do not exceed target levels measured at monitoring stations in the
community. In addition to the community monitors, Sudbury INO Smelter has
installed three early warning SO2 monitors on the Glencore property that Smelter
operations use to curtail prior to SO2 impacting the town site.

An Emission Summary and Dispersion Modelling (ESDM) Report (prepared
separately) has documented, according to the maximum emission rates, that a Site
Specific Standard is required for SOz, Nickel, and Cadmium Point of Impingement
(POI) from the Facility. The modeling techniques used are conservative by design,
and represent the maximum operating scenario. These “worst case” predictions
are then compared to the standard. The ESDM Report does not fully take into
account the interruption of smelter operations under certain weather conditions
(curtailment) or the intermittent nature of the operations.
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Sudbury INO Smelter has implemented the use of an online particulate monitor that
is used to curtail Smelter operations when particulate from the Smelter is impacting
the town site. In May of 2019, a second online particulate monitor was added to the
control strategy to further minimize the impact of smelter operations on the
community.

The Emissions Summary Dispersion Model was used to prioritize sources of SOz,
Nickel and Cadmium and identify technologies to reduce emissions from the
Smelter. As part of the Technical Benchmarking process, the Sudbury INO Smelter
investigated both Process Change Technologies and Add-on Control Technologies.

The following Process Change Technologies were assessed:

High Roast, Controlled Furnace Atmosphere, Secondary Hooding in Converter Aisle, Use of
New Stack and Improved Finishing Vessel Operating Practices.

High Roast, Controlled Furnace Atmosphere and Optimize Existing Acid Plant —
Temperature.

High Roast, Controlled Furnace Atmosphere and Optimize Existing Acid Plant — Increasing
Sulphur Capture in the 4-pass Converter.

New Smelting Process — DON Process.
Continuous Converting in Finishing Vessels only.
Continuous Converting for Entire Aisle.
Converter Aisle Blowing to Acid Plant.

Electric Arc Furnace Gas to Acid Plant.

Electric Arc Furnace Gas to Roasters.

Increase Iron Content of Final Matte.

Reduce Annual Production.

All of these technologies were assessed through benchmarking or through piloting
test work to assess whether or not they were feasible.

The following Add-on Control Technologies were assessed:

Regenerative Scrubbers for all Streams and Secondary Hooding in Converter Aisle.
High Roast, Controlled Furnace Atmosphere and Regenerative Scrubber — Finishing Vessel.
New Double Absorption/Double contact Acid Plant.

Wet Gas Sulphuric Acid Plant.

Regenerative Scrubber — Electric Furnace.

Non-regenerative Scrubbing — Caustic.

Non-regenerative Scrubbing — Dual-alkali.

Non-regenerative Scrubbing — Lime.

Non-regenerative Scrubbing — Soda Ash.

Paques BIODESOX Process.

Dry Flue Gas Desulphurization.

Sulfacid Process' "

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0

Page 4 of 22



DocusSign Envelope ID: 6F2E97FF-FB80-45F8-9FB4-40CBDB96427D

e Modern Dust Collector Technology.
e |Installation of stacks on Roaster Roof Fans.

All of these technologies were assessed through benchmarking or through piloting
test work to assess whether or not they were feasible.

Technologies that passed through the TBR and Economic Feasibility Assessment
were then included in the Action Plans for SOz, Nickel and Cadmium Site Specific

Standards.

Progress on the Site Specific Standard Action Plan for Sulphur Dioxide (SO2)

Overall progress on the action plan for SOz is provided in Table 1, with detailed
information presented in Tables 2 and 3 for High Roast and Controlled Furnace
Atmosphere technologies, respectively.

Table 1. Summary of Progress on Action Plan for SOz (1 hr and 24 hr)

Technology Action Plan Timeline | Progress to end of 2019
1. Acid plant upgrades 1. 2009- | 1. Drying tower, 4-pass
(appendix A) 2015 converter, absorbing acid
cooler and converter heat
exchangers replaced in
2013. New tail gas re-
heater was installed in
2014.
2. Development of SMC/SCV 2. 2009- 2. Completed — Reconfigured
hybrid vessel (adaptation for 2015 7 SMC in a Hybrid vessel in
change in furnace matte 2014. Installed a new 8
composition under high roast) Hybrid Vessel in 2015.
High Roast (HR)
and Controlled
Furnace 3. Improve feed blending 3. 2010- | 3. Construction of 013 filter
Atmosphere systems to stabilize 2015 feed tank was completed in
(CFA) meta||urgica| control 2014. The conversion of
two settled storage to
agitated tanks was
completed in 2015.
4. Furnace sealing systems 4. 2009- 4. Completed in 2015 as part
2015 of the CFA project.
5. Pilot scale trial of DC 5. 2011- |5. Pilottestand Scoping
electrical furnace (DC may be 2014 Study completed in 2011.

more suitable for CFA than
current AC furnace)

Plant trial completed in
2014.
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Technology Action Plan Timeline | Progress to end of 2019
6. Install new ductwork system 6. 2011- | 6. Completed in 2015 with the
to distribute acid plant tail gas 2015 installation of CFA.
to electric furnace and control
split between furnace and
smelter stack
7. Commissioning and Training 7. 2015- | 7. A commissioning team has
for Controlled Furnace 2019 been working on the new
Atmosphere process since late 2015
and optimization of the
process continues. (on-
going).
1. Develop Semtech converter 1. 2010- 1. The concept was tested
monitoring system 2015 and the technology was not
reliable. Investigating a
new technology called
LIBS.
g?nﬂ;%\i/r?g 2. Ensure reliability of stack 2. 2012 2. Completed in 2012.
Converter Vessel analytical monitor
Practices (FV 3. Operator training program 3. 2010- | 3. Produced metallurgical
SOP) 2015 training modules and rolled
the training out in 2016.
4. Implement turn up/turn down | 4. 2010- | 4. Completed in 2011 with
blast air control 2015 Glencore Process Support.
1. Laser mapping of existing 1. 2010- 1. Completed in 2012.
plant 2011
2. Development of detailed flow | 2. 2010- 2. Preliminary flow model
model 2011 completed as part of
Feasibility study. Detailed
model completed during
Secondary Detailed Engineering in
Hooding in 2015.
gr?(?\c/:(earr?sezrﬁltiliin 3. Refurbish 137m stack or build | 3. 2015- 3. Arrevised plan was
of a New a new stack (appendix B) 2019 developed in late 2015 for
Secondary Gas the installation of a new
Stack staclf. A new.65 m stack
was installed in 2018 as
part of the secondary gas.
4. Installation of secondary fan | 4. 2016- | 4. The fan building, the fan,
to direct secondary gas from 2019 and the 65m stack were

the Converter Aisle to a new
65m stack. (appendix B)

installed in 2018. The full
system was operational as
of October 2019.
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Technology Action Plan Timeline | Progress to end of 2019
5. Installation of secondary 5 2015- 5. Civil construction -
hoods, secondary fan and 2019 secondary hood
stack foundations completed in
2015. The full system was
operational as of October
2019.
1. Conduct a Furnace 1. 2010- 1. Completed as part of
Technology Assessment to 2011 Options Analysis in 2011.
identify other opportunities for
reductions
2. Conduct Acid Plant tail gas 2. 2010- | 2. Evaluation completed
engineering study to compare 2011 including a pilot trial in 2009
double contact/absorption and a CanSolv/ Double
design with CanSolv absorption tradeoff study in
regenerative scrubbing 2011.
3. Re-evaluate switching to 3. 2011 3. Completed as part of
Double Contact/Double Options Analysis phase in
Absorption acid plant design 2011.
Investigate other | 4. Re-evaluate Cansolv 4. 2011- | 4. Evaluation completed
options regenerative scrubbing 2012 including a pilot trial in 2009
and Cansolv/Double
Absorption trade-off
completed in 2011.
5. Assess heat recovery options | 5. 2011- 5. Completed as part of _
to generate energy for 2012 _Cansolv/DoubIe Absorption
scrubbing systems. in 2011.
6. SO2 Monitoring network 6. 2010- 6. Several upgrades. were
upgrades and curtailment 2017 made to the curtailment

software upgrades (appendix
B)

software in 2011-2012
including enhanced SO:2
concentration and
meteorological real-time
and predictive components.
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Table 2: Summary of Progress on Detailed Actions to Implement High Roast

Action Timeline Progress to end of 2019
1. Cooling tower fan upgrades 1. 2009-2015 1. Completed in 2014.
2. Engineering scoping study 2. 2010-2011 2. Completed in 2011.
3. Drying tower replacement 3. 2010 3. Completed in 2010.
4. SO2to SOs converter 4. 2012 4. Completed in 2013.
replacement
5. Replacement of converter 5. 2012 5. Completed in 2014.
heat exchangers (see
photos in Appendix A)
. 6. Absorbing acid cooler 6. 2012-2013 6. Completed in 2013.
Acid plant
replacement
upgrades
7. Cooling tower upgrade (see | 7. 2013-2015 7. Execution complete in
photos in Appendix A) 2014.
8. Cross-flow stripper 8. 2016-2018 8. The cross-flow stripper
installation was commissioned
during the May 2018
shut down.
9. Wet Scrubber replacement 9. 2013-2018 9. Wet scrubber was tied
in during the May 2018
shutdown.
1. Engineering and computer 1. 2009-2012 1. Completed in 2012.
modelling study
2. Plant trial of hybrid concept 2. 2010-2013 2. Three plant trials
completed.
3. Ensure low metal content 3. 2011 3. This was proven in the
Development of maintained in discard slag 2010 Hybrid Vessel
SMC/SCV hybrid plant trial.
vessel
(adaptation for 4. Plant trial of porous plug N2 | 4. 2012-2013 4. Completed in 2014
change in injectors
furnace matte .
composition 5. Modification of #7 slag make | 5- 2012 5. Completed in 2014
under high roast) converter to hybrid vessel (appendix 1).
6. Modify bins & feeding 6. 2014-2015 6. Completed in 2015.
system for converter aisle
7. Modify slag hauler access to 7 2014-2015 7. Completed in 2015.

converter aisle (See photos
in Appendix A)

Sudbury Integrated Nickel Operations, Sudbury Smelter
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Action

Timeline

Progress to end of 2019

8.

Installation of #8 hybrid
vessel complete with
hooding (See photos in
Appendix A)

8. 2014-2015

8. Completed in 2015 —
Several plant trials were
run before installing the
Hybrid vessel (appendix
1).

Table 3: Summary of Progress on Detailed Actions to Implement Controlled
Furnace Atmosphere

Action Timeline Progress to end of 2019
1. |Install sealing systems 1. 2009-2015 1. Project completed in
2015 as part of the CFA
a. Need to keep air project.
Furnace Sealing out of furnace
Systems for Controlled
furnace
atmosphere
b. Computational
modeling study
with NRCan
Pilot scale trial of 1. Collect 40 tonnes of feed 1. 2011 1. Completed i_n 2011 - Two
DC electric from smelt_er for test work on DC arc campaigns were
furnace (DC may real material conlducted ashwell asla pl_ant
be more suitable ;((:)ii test at the Smelter in
for CFA than '
current AC
furnace)
Install new 1. |Install new ductwork system | 1. 2014-2015 1. Completed in 2015
ductwork system to add Acid plant tail-gas (appendix 1).
to distribute acid (low oxygen air) to the
plant tail gas to electric furnace. Control tail
electric furnace gas split between the
and control furnace and the 93m stack
system.
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3. Progress on Action Plan for Cadmium

Table 4. Summary of Progress on Action Plan for Cadmium (24 hr)

Technology Action Plan Timeline Progress to end of 2019
1. [Installation of baghouse 1. 2010 1. Completed in 2011.
on slag tapping
ventilation exhaust
2. Laser mapping of existing | 2. 2010- 2. Completed.
plant 2011
3. Development of detailed | 3. 2010- 3. Preliminary flow model completed
flow model 2011 as part of the Feasibility Study.
4. Construct a new 4. 2011- 4. A detailed Assessment of 137m
secondary gas stack. 2019 stack was completed in 2012 as
Installation of (appendix 2) part of FeaS|b|I|ty Study. _A new
fugitive 65 m stack was installed in 2018.
Emissions
coIIe_ctlon”hqods 5. Installation of secondary |5 2015 - 5. The fan building, the fan, and the
and installation fan and direct secondary 2019 65m stack were installed in 2018.
of a new stack. gas from the Converter The full system has been
Aisle to a new stack. operational since October of
(appendix 2) 20109.
6. Installation of secondary | 6. 2015- 6. Civil construction - secondary
hoods 2019 hood foundations completed in
2015. The full system will be
commissioned in late 2019.
7. Redirection of gas 7. 2015- 7. The full system has been
streams from matte 2019 operational since October of

granulation to the existing
93 m stack

20109.

Sudbury Integrated Nickel Operations, Sudbury Smelter
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4. Progress on the Action Plan for Nickel

Table 5. Summary of Progress on Action Plan for Nickel (annual)

Technology Action Plan Timeline Progress to end of 2019
1. Annual Emissions 1. 2015-2026 | 1. Updated in the ESDM annually.
reduction
Update
Emissions 2. Update converter aisle 2. 2015-2026 | 2. Based on future monovent
Emissions testing update the converter
aisle emission rates.
1. Laser mapping of 1. 2010-2011 | 1. Completedin 2012.
existing plant
2. Development of a 2. 2010-2011 | 2. Preliminary flow model
detailed flow model completed as part of the
Feasibility Study.
3. Constructanewstack |3 5013.2019 | 3. A revised plan was developed in
or refurbish the 137m late 2015 to install of a new 65m
Matte stack (appendix 2) stack that meets requirements.
Granulation Completed in 2019.
Emissions
Collection and 4. Installation of secondary | 4. 2015-2019 | 4. The fan building, the fan, and the
secondary fan and new secondary 65m stack were installed in
hooding in the gas stack. (appendix 2) 2018. The full system was
Converter Aisle commissioned in late 2019.
and directed to a )
stack 5. Installation of secondary | 5. 2015-2019 | 5. Civil construction - secondary
hoods hood foundations completed in
2015. The framework of the
secondary hoods was installed
in 2018 and the system was
operational as of October 2019.
6. Redirect gas streams 6. 2015-2019 6. Detailed engineering and
from matte granulation planning continued through
to the existing 93m 2017. Ducting tied in to the
stack 93m stack in September 2019.
1. Internal Housekeeping 1. 2015-2022 | 1. Continual improvement projects
Dust control underway. Sampling campaign
to identify significant sources in
Investigate 2017.
Emissions from | 5 gyaluate Technology 2. 2015-2022 | 2. Study completed with

the Roaster
Roof Fans

options in Roaster Roof
Fan area

improvements to be
implemented in 2020.

Monitoring system (cameras and
dust measures) completed in
2017.

Sudbury Integrated Nickel Operations, Sudbury Smelter

2 Longyear Drive, Falconbridge, Ontario, POM 1S0

Page 11 of 22



DocusSign Envelope ID: 6F2E97FF-FB80-45F8-9FB4-40CBDB96427D

Technology Action Plan

Timeline

Progress to end of 2019

3. Engineering

assessment of Roaster
Roof Fan 3m stacks

3. 2018-2022

3. Engineering study to be

completed in the future.
Improvements made to furnace
bin covers during Jan 2019
shutdown.

5. Voluntary Actions since Site Specific Standard Approval

Table 5. Summary of Voluntary Actions to Reduce Metals Emissions

Action Plan Timeline Progress to end of 2019

1. Replaced all the Internals on 2010 - 2013 Replaced the high voltage electrodes with new
the ESP on the 93m stack design and replace all the collection plates

(increased particulate collection).

2. Addition of a second Tymco 2011 Sweeper is dedicated to the Custom feed areas
‘regenerative” preventing fugitive emissions and track out.
vacuum/sweeper truck

3. Full assessment on the main | 2012 Continual improvement projects resulted from the
Cadmium dust collectors and assessment and projects have been completed.
source testing

4. Dust Collector Management 2012 DCMP includes preventative maintenance, continual
Plan implemented improvement, critical spares, and training.

5. Installed a new bin vent on
the matte silo and a new 2013 -2014 Replaced old out-dated dust collectors with more
baghouse on the matte efficient modern units (appendix 3).
loadout conveyor gallery

6. Installed new Transformer Increased voltage on the new TR sets will increase
rectifier sets on all units in the | 2013 — 2016 collection efficiency of the ESP.
main stack ESP

7. Instqlled on-line particulate Initially there was only one monitor but recently two
monitors on the property line | 2013 - 2017 more monitors were added. Based on on-line
as early_warnlng devices particulate measurements activities around the
(appendix 3) Smelter will be curtailed when Particulate is

impacting the town.

8. Continual improvement As much as possible custom feeds are unloaded
projects to develop On- going inside, custom feed is stored in covered roll off bins,

administrative controls around
activities that produce fugitive
dust.

piles outside are tarped, and conditioning material
with dust suppression.

Sudbury Integrated Nickel Operations, Sudbury Smelter
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Page 12 of 22



DocusSign Envelope ID: 6F2E97FF-FB80-45F8-9FB4-40CBDB96427D

Action Plan Timeline Progress to end of 2019
9. Upgrades/ Im.p.rovemt'a.nts to On-going Review of baghouse design and upgrade to fan and
Raglan Receiving facility filter media. Completed in Jan 2019.
10. Enclosing Matte Load-out 2016 — 2019 Although the matte loadout conveyor is covered,
conveyor fully enclosing the conveyor would eliminate fugitive
emissions. Completed in September 2019.
11. Installation of new PL(? 2016 — 2017 The addition of a PLC controlled rapping system
controlled rapping equipment allows the rapping program to respond to ESP
on the main stack ESP conditions to yield lower particulate emissions.
12. Particulate Emissions Project
a. COHSthCtiOﬂ of an The movement of these activities inside a building
indoor concentrate 2019 - 2020 will further reduce TSP and all metal emissions. The
unloading facility for buildings will be fitted with a baghouse to ensure
Railcars and Trucks negative pressure
b. Construction of a new The new ball miII.is. attachgd to the er_1d of the
ball mill to re-slurry 2018 — 2019 concentrate receiving facility. This W|II.aIIo.w
concentrate concentrate to.be handled and re—slurrlgd |n.do'ors
and pumped directly to the Smelter. This eliminates
fugitive emissions from handling and transportation.
Completed in October 2019.
c. Constructionofanew |, 5454 The movement of these activities into a building will
Package feed reduce fugitive TSP and metals emissions. The
Receiving and building will also be fitted with a baghouse to ensure
Sampling Building the building is at negative pressure.
d. Construction of a new The movement of these activities into a building will
building to house 2020 — 2021 reduce fugitive TSP and metals emissions. The
Revert crushing building will also be fitted with a baghouse to ensure
activities the building is at negative pressure. This baghouse
will also service existing custom feed buildings in
the area.
e. Installation of a three | 2021

season truck wash

The truck wash will significantly reduce track out
from trucks travelling around the site and leaving the
site.

Sudbury Integrated Nickel Operations, Sudbury Smelter
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APPENDIX A
PGP Completed Projects

Figure 1. - Above: New collection hood on the Slag

launder
Figure 2. - Right: New dust collector servicing the

slag end launder. (2010)

Figure 3. - New Tail Gas re-heater (2014) Figure 4. - New 4-pass converter in the acid plant
to increase sulphur capture. (2012)

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0

Page 14 of 22



DocusSign Envelope ID: 6F2E97FF-FB80-45F8-9FB4-40CBDB96427D

Process Gas Project

CONCENTRATE STORAGE — 013 TANK

New 013 Tank Agitator

The new 013 Tank will provide additional
concentrate slurry storage of 1000 metric
tonnes, which will allow for improved
control and flexibility in roaster feed
blending.

Feed blending will permit more stable and
consistent operation of the roasters and
furnace, which will result in reduced SO,
emissions to the environment.

The tank will also be covered, which will
improve in-plant hygiene and offer related
benefits to the surrounding work area.

Please talk to your supervisor if you have
any questions.

STARTING Q3 2013
EXPECTED COMPLETION Q3 2014

SUDBURY
INTEGRATED NICKEL
T OPERATIONS
AGLENCORE cosrsy

New 013 Tank

Transfer Pump (x3)

EZ HATCH

Figure 5 — New 013 Blend Tank — Complete in 2013

0 LI

C Em - Process Gas Project
at 003 and 004 Tanks —— = ’

WET SECTION STORAGE TANKS

™

Wet section modifications are being made to reduce
roaster feed composition variability, thus improving
furnace operation and reducing SO, emissions.

Upgrades include:

w 025 and 026 pumps will be replaced with new
SRL units, pumping slurry from the re-pulpers to
003 and 004 blend tanks.

The existing 003 and 004 settled storage tanks
will be repurposed as agitated roaster blend
tanks. The tanks will be covered for improved
hygiene and will be operated on a filllempty
strategy to provide known concentrate roaster
feed.

071 and 072 pumps will transfer concentrate
from the blend storage tanks to the roaster feed
tanks.

X

Please talk to your supervisor if you have any
questions.

»
-

-

STARTING Q2 2014
EXPECTED COMPLETION Q1 2015

SUDBURY

INTEGRATED NICKEL
OPERATIONS
A GLENCORE conmer

e

| New 071 and 072 Pumps
O S T Y
T3 LR

e

Figure 6. — New agitated storage tanks — Complete in 2014
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Process Gas Project

No. 8 PrRIMARY HoOD REPLACEMENT

i | ”_T : g T | The No. 8 Primary Hood is being replaced

as the existing hood is approaching end of
life.

s
|
l\ The new hood incorporates features of the

No. 7 hood and is designed to integrate with
the secondary hood to be installed in 2018.

[ No.8 Primary Hood

As part of the hood replacement, the door
hoist will be upgraded and replaced.

Please talk to your supervisor if you have
any questions.

.h{./l“

W P55
il 1

STARTING Q2 2014
EXPECTED COMPLETION Q3 2014

- SUDBURY -

INTEGRATED NICKEL
OPERATIONS
P i R e TR » GLENCORE coums
[ ooy e Foraen | ot | :
Jibio- 8 Secondary; Hood Foundations i . = HATCH

Figure 7. — New primary hood on #8 Hybrid Vessel — Complete in 2015

Process Gas Project

Stac RemMovAL Access MODIFICATIONS

oo

The conversion of No. 7 & No. 8 converters
to hybrid vessels requires slag hauler
access directly to the mouth of each of
these vessels. To facilitate this, two new
access routes will be installed directly
across the aisle from these vessels.

Please talk to your supervisor if you have
any questions.

STARTING Q1 2014
EXPECTED COMPLETION Q3 2014

SUDBURY
INTEGRATED NICKEL
OPERATIONS
A GLENCORE corm

EZHATCH  unos. cess

Figure 8. — New access to the Converter Aisle to remove slag — Complete in 2014

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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Enlarged Weak Acid ~
Sump and Pump .

e B

Weak Acid Sump Area

Cooling Tower Vertical Turbine Pumps
TR, P i 5

Sidestream Filtration Area

Increased sulphur elimination in the
Roasters will increase the heat load on the
Acid Plant and requires the following
upgrades:

Enlarge the Weak Acid sump and pump
for increased weak acid effluent
production

Relocation of Mist Precips Drain Sump
including a new pump

Larger cooling tower pumps to provide
more cooling water flow

Larger cooling tower fans and motors to
provide more cooling

Side stream filter to reduce fouling of
acid heat exchangers

Filtration Vessel

STARTING Q2 2014
EXPECTED COMPLETION Q3 2015

SU DBUR\’ ‘
INTEGRATED NICKEL
OPERATIONS
A GLENCORE conrmw

' 2 HATCH'

M
S

2 T E—
| Furnace Floor South Side |
" Ty

}

CFA Duct Connection to Absorbing Tower Duct !

Furnace SO, emissions will be reduced by
50% by replacing ingress air in the furnace
freeboard with low oxygen tail gas from the
Acid Plant. This will create a Controlled
Furnace Atmosphere (CFA), which will
minimize SO, formation in the furnace.

A duct connected to the absorbing tower
outlet will supply tail gas to eight inlet ports
on each side wall of the furnace.

Please talk to your supervisor if you have
any questions.

STARTING Q2 2014
EXPECTED COMPLETION Q3 2015

SUDBURY ‘
INTEGRATED NICKEL

OPERATIONS
A GLENCORE conmr

Z HATCH"

Figure 10. — Controlled Furnace Atmosphere installation — Complete in 2019

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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APPENDIX B

Future Site Specific Standard Projects

65m Stack

Secondary Ductwork

2

)

Fugitive air emissions from the charging and
skimming/pouring of converters will be
collected by a new secondary system and

y sent up a new tall stack to improve dispersion.
This will reduce the ground level concentrations
of nickel, cobalt, cadmium and lead in the
= s environment. The main components of the
=% system include four secondary hoods, a hood

Fan Building s at matte granulation, a ladle fuming hood, a

= single large fan, a 65 meter stack and an

extensive ductwork system.

N

|

N 7 Please talk to your supervisor if you have
any questions.

START: Q22017
EXPECTED COMPLETION: Q4 2019

L

SUDBURY

INTEGRATED NICKEL

y / OPERATIONS
A GLENCORE COMPANY

Existing 700T Bin

HATCH

Process Gas Project

Secondary Off-Gas Hood Drives

As part of the PGP Secondary Off-Gas System,
secondary hoods will be installed over all 4 con-
verters to capture approx. 95% of the emissions
from charging and skimming/tapping operations.
This requires new cable winch-type drives for the

New Secondary No.7 primary hood doors and the installation of drives
Converter Hood and Doors, for the secondary hood doors. Substantial structur-
al steel stiffening is required under the floor of
Tripper Conveyor 120 to handle the new loads re-
quired to support these new drives.

Existing Primary No. 7
Converter Hood and Door Please talk to your supervisor if you have any
questions.

START: Q3 2017
EXPECTED COMPLETION: QI 2019

SUDBURY

INTEGRATED NICKEL

OPERATIONS
A GLENCORE comrany

No. 7 Converter

HATCH

Figure 12. - Secondary Hoods — Complete in 2019

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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APPENDIX C
Future Particulate Emissions Reduction Projects

\

Figure 13 — Indoor Concentrate Unloading for Rail and Trucks

Figure 14 — Indoor Packaged Custom Feed Receiving and Sampling

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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Various Buildings Phase 2 (bulk receiving; blending;

baghouse for ventilation) Blending (new)

Calciner (existing) /

Revert Crushing (existing
concentrate)

Truck Wash Phase 2

Bulk Receiving (new)

Figure 15 — New Revert Crushing Building with Baghouse and truck wash

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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APPENDIX D
Particulate and SO2 Control Systems

Sudbury Integratedi g
Nickel Operations
-

Legend

O Early warning
SO2 monitors

] O Early warning
TSP monitors

Figure 16. - Glencore has installed SO2 and TSP monitors near the Property line between 2010
and 2017

Figure 17. - New Dust Collector on the Figure 18. - New Bin Vent on the Matte Silo Matte
conveyor (2015) (2014)

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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Figure 19. - Bestech Public Air Quality Website
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Figure 20. - CAPs 5 System Monitoring SO2 GLCs in the Community

Sudbury Integrated Nickel Operations, Sudbury Smelter
2 Longyear Drive, Falconbridge, Ontario, POM 1S0
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