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NOTE

TheEnvironmentalmpactStudyhasbeencarriedout by SN avalinon behalfof NAlICbetween

the monthsof Decembe2015andJuly2016.Tenovaand Techinthaveintenselycooperatedwith

SNC to provide all the required information to complete a thorough report as required by the
environmental authorities of the Government Quebec.

In July 2016 the study has been sulgit to the Ministere du Développement Durable de
I'Environnement et des Changements Climatigues (MDDELCC) of the Government of Quebec
under the Dossier # 32114-037.

This Environmental Impact Study by SNC Lavalin and the attachments to the Environmental
Impact Study are part of the Feasibility Study and are presented as an independent volume to
this FS.
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Notice to Reader

This report has been prepared, and the work mentioned herein was carried out by SNC-Lavalin
GEM Québec Inc. (SNC-Lavalin) exclusively for the client (North Atlantic Iron Corporation;
NAIC), to whom the report is addressed, and who took part in developing the scope of work and
understands the limitations. The methodology, findings, recommendations and results cited in
this report are based solely on the scope of work and are subject to the requirements of time
and budget, as described in the offer of services and/or the contract under which this report was
issued. Use of this report or any decision based on its content by third parties is the sole
responsibility of the third parties. SNC-Lavalin is not responsible for any damage incurred by
third parties due to the use of this report or of any decision based on its content.

The findings, recommendations and results cited in this report (i) have been prepared in
accordance with the skill level normally demonstrated by professionals operating in similar
conditions in the sector, and (ii) are determined according to the best judgment of SNC-Lavalin,
taking into account the information available at the time the report was prepared. The
professional services provided to the Client and the findings, recommendations and results cited
in this report are not subject to any guarantee, express or implied. The findings and results cited
in this report are only valid on the date of the report and may be based in part on information
provided by third parties. This report may require modifications in case of inaccurate
information, discovery of new information or changes in project parameters. The results of this
study are in no way a guarantee that the site of the study is free of contamination.

The soil and rock descriptions given in this report are from classification and identification
methods commonly accepted and used in the practice of geotechnical engineering. The
classification and identification of soil and rock involves judgment. The evidence, interpretations
and recommendations contained in this report relate to the specific project as described in the
report and do not apply to any other project or any other site. The groundwater levels provided
in this report correspond only to those observed at the site and on the date indicated in the
report

This report must be considered as a whole and its parts or sections must not be taken out of
context. If discrepancies were to appear between the draft and the final version of this report,
the final version shall prevail. Nothing in this report is mentioned with the intention to provide or
constitute legal advice. The content of this report is confidential and proprietary. It is prohibited
for any person other than the Client to reproduce or distribute this report, to use or make a
decision based on its content, in whole or in part, without the express written permission of the
Client and SNC-Lavalin.

SNC-Lavalin GEM Québec inc.

July 2016 i © SNC-Lavalin Inc. 2016. All rights reserved.
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Commission régionale sur les ressources naturelles et le territoire du Saguenay-

Lac-Saint-Jean

Canadian Standards Association

Canadian Securities Exchange

Chicoutimi Health and Social Services Center
Aluminum Technology Center

Chronic Toxicity Unit

University Research Center on Aluminum

Direction g®n®r ale de | 6®valuation

Design Institute for Physical Property
Dimethyl Disulfide

Direct Reduction
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DRI Direct Reduced Iron

DUC Ducks Unlimited Canada

EAF Electric Arc Furnace

EDO Environmental Discharge Objective

EIA Environmental Impact Assessment

EMP Environmental Management Plan

EPA Environmental Protection Agency

EPOQ Studies of Bird Populations in Quebec

ERPG Emergency Response Planning Guidelines

ESAI Environmental and Social Impact Assessment

ESP Electrostatic Precipitator

FSM Forks Specialty Metals

FQCQ Fédération québécoise des clubs quad

FTE Full-time Equivalents

GDP Gross Domestic Product

GHG Greenhouse Gases

GIEBV Integrated Management of Water per Watershed (Ge st i on i nt ®gr
bassin versant)

GR3MB Research Group on Renewable Resources in the Boreal Forest

GRI Grand River Ironsands

HBI Hot Briquetting Iron

HHV High Heating Value

HRC Hot Rolled Coill

ISQ Statistical Institute of Quebec

JSE Johannesbourg Stock Exchange

LEMV Act Respecting Threatened or Vulnerable Species

LFL Lower Flammable Limit

LNG Liquefied Natural Gas

LS Liquid Steel
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MAPAQ Ministry of Agriculture and Fish of Quebec(Mi ni st re de | 6Agricul t
Péches du Québec)

MAPR Multi-sector Air Pollutants Regulations of Canada

MCC Ministry of Culture and Communication (Ministére de la Culture et des

Communications)

MDDEFP  Ministry of Sustainable Development, Environment, Wildlife and Parks (Ministere
du D®vel oppement durabl e, de I 6Environneme
former name of the MDDELCC)

MDDELCC Ministry of Sustainable Development, Environment, and the Fight against Climate
Change (Ministere du Développement dur ab |l e, de | 6Environneme
contre les Changements Climatiques)

(a)MDEA (Activated) Methyl diethanolamine
MEDD Ministry of Ecology and Sustainable Development
MEEDDM Ministry of Ecology, Energy, Sustainable Development and the Sea

MEIE Ministry of Economy, Innovation and Exports
MERN Ministry of Energy and Natural Resources
MFFP Ministry of Wildlife, Forests and Parks

MMER Metal Mining Effluent Regulations

MRNF Ministry of Natural Resources and Wildlife

MTM Modified Transverse Mercator

MTQ Ministry of Transport of Quebec

NAFTA North American Free Trade Agreement

NAD83 North American Datum of 1983

NAIC North Atlantic Iron Corporation

NBC National Building Code of Canada

NFC National Fire Code of Canada

NFPA National Fire Protection Association

NQISL Internal Short Line Railroad of Northern Quebec
oBv Watershed Organization (organisme de bassin versant)
OSHA Occupational Safety and Health Administration
PAE Comprehensive Development Plan

PAHs Polycyclic Aromatic Hydrocarbons
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PCB
PCDD-F
Petmin
PHAST
PM
PM;s
PMr
PVC

Q2
QCT
RAA
RCM
RMMP
RMRCECA

RQO
RPRT

SAA
SAE
SARA
SCR

SEI
SELS
SER
SIEF
SIGEOM

SLDTV
SME

Polychloride biphenyl

Polychlorinated dibenzodioxins/furans
Petmin Limited

Process Hazards Analysis Software Tools
Particulate Matter
Particulate Matter, diameter O 2.5 mi
Total Particulate Matter

Polyvinyl chloride

2"4 Quarter

Quenching Cooling Tower

Clean Air Regulation

Regional County Municipality (Municipalité régionale de comté, MRC)

Residual Material (Waste) Management Plant

Regulation respecting mandatory reporting of certain emissions of contaminants
into the atmosphere

Regroupement Quebec Oiseaux

Land Protection and Rehabilitation Regulation (Réglement sur la protection et la
réhabilitation des terrains)

Secrétariat aux affaires autochtones

Service to companies (Service aux entreprises)

Species at Risk Act

Selective Catalytic Reduction

Irreversible Effects Threshold (seuil des effets irréversibles)

Lethal Significant Effects Threshold (seuil des effets létaux significatifs)
Reversible Effects Threshold (seuil des effets réversibles)

Ecoforest Information System(s y st me doéi nf or mati on @

Geomining Information System of Quebec (Sy st me doéi nf or ma

Québec)
Species Likely to be Designated Threatened or Vulnerable

Small and Medium-sized Enterprises
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SMS Surface Mineral Substances

SOS-POP Endangered Species Monitoring

SPA Saguenay Port Authority

SPEL First Lethal Effects Threshold (seuil des premiers effets |étaux)

TERMPOL  Technical Review Process of Marine Terminal Systems in Transhipment Sites

TOC Total Organic Compounds

TSS Total Suspended Solids

UGAF Fur-Bearing Animal Management Unit

UQAM University of Quebec in Chicoutimi

UTM Universal Transverse Mercator

uv Ultra-violet

VOC Volatile Organic Compound

VSD Vocational Studies Diploma

WSA Waterfowl Staging Area

WHMIS Canadian Workplace Hazardous Materials Information System
ZEC Controlled operatingzone(Zone dobéexpl oi)ation con
ZR Zero Reformer
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Chemical Formulas

Al>,O3 Aluminum Oxide, Alumina
CaCOs Calcium Carbonate
CaO Calcium Oxide

CH4 Methane

CO Carbon Monoxide
CO2 Carbon Dioxide

Fe Iron

Fe,O3 Iron(lll) Oxide

FesC Iron Carbide

FeCls Ferric Chloride

H> Hydrogen

H20 Water

H.S Hydrogen Sulfide
MgO Magnesium Oxide

N2 Nitrogen

Na* Sodium lon

NacCl Salt, Sodium Chloride
NOs Nitrates

NOXx Mono-nitrogen Oxides
SiO2 Silicon Oxide

SO: Sulfur Dioxide

July 2016 i © SNC-Lavalin Inc. 2016. All rights reserved.



SNC-Lavalin Environmental Impact Study i Final Report / Version 00

North Atlantic Iron Corporation

634451

Units and Symbols

dBA
g/kmV
ha
kg/h
km

kV

m3
m?/d
m3h
mg/l

M tly
MVA
MW
Nm3/h
Ppb
ppmvs
t/h
Hg/m?®

A-weighted decibels

grams per kilometer traveled
hectares

kilogram per hour

kilometer

kilovolt

cubic meters

cubic meters per day

cubic meters per hour
milligram per liter

Million tons per year

Mega Volt Amp

megawatts

Normal cubic meters per hour
parts per billion

parts per million by volume
tons per hour

micrograms per meter cubed

July 2016 i © SNC-Lavalin Inc. 2016. All rights reserved.

XXI



Chapter 1

Impact Assessment Objectives and Background




SNC-Lavalin - Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

Table of Contents

1 Impact Assessment Objectives and Background 1
11 Consultant 1
1.2 Methodological Considerations 2
1.3 Report Structure 2

July 2016 i © SNC-Lavalin Inc. 2016. All Rights Reserved. i



SNC-Lavalin - Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

1 Impact Assessment Objectives and Background

SNC-Lavalin has been contracted by the North American Iron Corporation (hereinafter referred
to as NAIC) to conduct an Environmental Impact Assessment, in accordance with the
requirements of the Environment Quality Act (RSQ, c. Q.-2) and the Regulation respecting
environmental impact assessment and review (RRQ, ¢ Q-2, r.9, Article 2j) (Phase I) for the
construction and operation, in Grande-Anse, Saguenay, of a nodular pig iron manufacturing
plant with an annual capacity of 425,000 tons.

This environmental impact assessment follows the filing of a project notice with the Ministry of
Sustainable Development, Environment and Fight against Climate Change (MDDELCC).

As provided for in Article 31.2 of the Environmental Quality Act (RSQ, c. Q-2), the
Environmental Assessment Department of the MDDLECC has issued, in February 2016, a

document entitted Di recti ve pour | a r®alisation doéune

usine de fonte en gueuse sur le territoire de la Ville de Saguenay par la Société de fer de
I 6 At | ant (Dossier 324114-037) (Guidelines for the completion of an environmental
impact assessment) outlining the nature, scope and breadth of the Environmental and Social
Impact Assessment (ESIA) to be conducted.

The purpose of the ESIA is to identify, assess and minimize the environmental impacts of a
project on the receiving environment and its components. This requires a multidisciplinary team
of professionals to identify and analyze the various human, physical and biological valued
components in the area. Field surveys and a public consultation process led to the selection of
various measures to be implemented in order
as ways to maximize impacts that could potentially enhance positive effects. Overall, this impact

t

assessment has mad e it possible to optimize

environment.

1.1 Consultant

o

t

®t ud

mi

h e

SNC-Lavalin is one of the worldbs | argest engineer:i

player in infrastructure construction, operation and maintenance services. SNC-Lavalin has
worked in the environmental field since 1973 and has a multidisciplinary team of approximately
1,000 professionals. This impact study was mainly conducted from SNC-Lav al i nds
office with the support of professionals from its Levis and Jonquiére offices.

SNC-Lavalin hired Subarctique, a Chicoutimi-based firm specializing in archaeological studies.
This firm has confirmed the archaeological value of the study area for both for the prehistoric
and historic periods. The BC2 firm, which specializes in urban planning, urban development and
landscape architecture, is also involved in the project while being also responsible for
performing the pl an802swildrawnoth the experise afnitaMoptieal sffice
and its regional office located in Chicoutimi.

SNC-Lavalin has worked closely with the Italian firm Tenova, an engineering and equipment
supply firm, and a global leader in high technology products and services for the metal industry.
It provides the iron and steel industry with innovative technologies allowing their clients to
increase the quality and reliability of their products, while reducing production and energy costs
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and thereby increasing their environmental performance. Tenova, which has demonstrated
substantial international presence with its involvement in projects on every continent, was
contracted by NAIC to conduct the feasibility study for the nodular pig iron manufacturing plant.
It is also responsible for providing the inputs required for the description of the project (Chapter
3).

1.2 Methodological Considerations

This study was prepared by a team of professionals (see Project Team section) using proven
methods to identify, describe and assess the environmental and social impacts associated with
the project and propose mitigation measures to minimize these impacts. Impacts are identified
through the potential interaction of impact sources, i.e., the type of work to be carried out and

equi pment to be used, and the valued components

The description of t hewvasshaseddoy exstingirFodnsatioo (©copnemse nt s

statistics, and maps), ad hoc field trips and data collected specifically for the project (field trips,
and detailed inventories). This study also required consultations with a number of organizations.

The information presented herein is a summary of the existing environmental and social
conditions at the time of the preparation of the EIA in the study area.

It should be noted that some maps and full-page figures prepared for the impact assessment
are presented at the end of each chapter.
1.3 Report Structure
The impact study submitted to the MDDELCC was prepared in two volumes:
Volume 1: Pig Iron Plant Project in Grande-Anse

Environmental Impact Assessment
Main Report

Volume 2: Pig Iron Plant Project in Grande-Anse

Environmental Impact Assessment
Appendices
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2 Context
2.1 Project Promoter

The project promoter is North Atlantic Iron Corporation (NAIC), a private joint venture formed in
2010 and registered in Quebec in December 2015, hereafter referred to as NAIC. NAIC is 60%
owned by Grand River Ironsands Inc. (GRI) and 40% by Petmin Limited (Petmin). A description
of these companies can be found in the following subsections. The contact information of the
promoter can be found below in Table 2.1.

Table 2.1 Project Promoter Contact Information

Name North Atlantic Iron Corporation

Address 805_-1809 _Barripgton Street, Hglifa>_<, Nova Scotia, B3J 3K8 A
project office will soon be opening in Quebec.

Project Contact Liz MacKenzie, Director of Communications

Telephone (902) 233-7255 (Local number to come)

Facsimile (902) 835-0585 (Local number to come)

Email liz@ironsands.ca

Quebec Company Number (NEQ) in the Quebec (1171449821
Company Register

2.1.1 Grand River Ironsands

GRI is a private Canadian company founded in 2007. Its initial mission was to become a low-
cost producer of high-purity pig iron using the mineralized sands of Labrador as feedstock.
Today, through NAIC, GRI continues to pursue its goal of developing low-cost production of
high-purity pig iron; however, this production will no longer be reliant on iron sands as
feedstock. Instead NAIC will purchase readily available iron ore pellets from current producers,
ideally those from Quebec established producers.

GRI is 56% held by a group of private Canadian investors and 44% by Metalo Manufacturing
Inc., an investment company in mineral resources listed in the Canadian Securities Exchange
(CSE).

2.1.2 Petmin

Petmin is a South African mining company founded in 1972 and listed on the Johannesburg
Stock Exchange (JSE). Petmin is the most significant producer of anthracite coal in the country
with an annual production of more than 1.3 million tonnes of this specialty product. In 2015, its
stocks were evaluated at more than 130 million American dollars. Petmin has invested 25
million American dollars in the NAIC joint venture.
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2.2 Project Background

The pig iron production facility project was originally planned to be in the center of Labrador,
near Happy Valley-Goose Bay, where Grand River Ironsands (GRI) held the rights to the
mineralized sands. These sands contain significant levels of magnetite, titanomagnetite, garnets
(almandine), zircon and other potentially precious minerals. GRI partnered with Petmin and
formed NAIC, initially, to develop, extract and process the mineral sands into commercially
saleable products.

NAIl Cds busi nes slvedmveal thé yearsa A pigeirenoproduction facility in Labrador
was added to the initial mineral extraction project. Then, as a result of the large decrease in the
price of iron ore, the remoteness of the deposit and the difficulties in supplying electricity and
natural gas to the site, NAIC decided to separate the development of the mining project from the
pig iron project.

NAIC is now focused on developing a high-quality pig iron production facility using iron ore
purchased from current producers, rather than from mineral sands. This allowed NAIC to
evaluate many different sites in the United States and in Quebec, to determine the most optimal
location for a pig iron production facility.

NAIC continues to evaluate the mineralized sands potential in its Happy Valley-Goose Bay
deposit, however primary focus is the pig iron facility in Saguenay.

2.3 Project Objectives

The goal of the NAIC project is to construct and operate at Grande-Anse, in Saguenay, a facility
producing 425,000 tonnes per year of high-quality pig iron in order to serve the foundry and
steel mill markets in North America and Europe.

NAIC aims to produce nodular grade pig iron, distinguished from other merchant pig iron by its
high purity as well as its low concentration in manganese, phosphorous and sulfur.

2.4 Project Justification

The production of steel using electric arc furnaces (non-integrated steel mills) and the
production of cast iron in foundries require iron originating from different raw materials. Electric
arc furnaces use recycled steel (scrap iron), direct reduced iron (DRI), hot briquetted iron
(HBI) and lower-quality merchant pig iron. Foundries use recycled steel as well as different
qualities of merchant pig iron.

Compared to merchant pig iron, DRI and HBI have lower concentrations of iron and higher
concentrations of impurities (silica and aluminum), causing the formation of larger quantities of
slag. DRI and HBI thus cannot be used in the foundry production processes, making pig iron the
raw material of choice. When foundries are focused on making high quality ductile iron castings,
a specific grade and quality of merchant pig iron is required. This product is called nodular pig
iron. Nodular pig iron has no substitute creating a stabilized demand and a premium price.

Scrap iron used in the foundries and electric arc furnaces contain impurities such as zinc,
copper and lead that contaminate the final product. These undesirable elements are absent
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from pig iron, which has become irreplaceable in the foundry industry for diluting the impurities
to acceptable levels in their finished products. In addition, the supply of quality scrap iron is
diminishing as a result of the increased demand of the NAFTA market for high-strength low-
weight steel alloys, increasing the demand for merchant pig iron.

The following sections describe the different types of merchant pig iron as well as the materials
that could substitute them in the fabrication of steel and iron products. The characteristics of
each of these materials are provided in such a way as to distinguish them from nodular pig iron.
The information is principally taken from the website International Iron Metallics Association
(IMA)L.

24.1 Types of Merchant Pig Iron

Pig iron is the intermediate product of smelting iron ore. The term pig iron originates from metal
that was originally cast into a mold that was shaped into a branching structure formed in sand,
with individual ingots at right angles to a central channel or runner, similar in appearance to a
litter of piglets (ingots) suckling on a sow (runner). When the metal had cooled and hardened,
the ingots were simply broken from the runner, thus forming pig iron.

Today, pigiron i's principally produced an
metal o from iron ore smelting in b
form. The term pig iron is thus inappropriate in this type of fabrication.

d consumed by
I st

a furnaces

Merchant pig iron is cold iron, cast into ingots and sold as ferrous feedstock for the non-
integrated steel and metal casting industries. It falls into the category of ferrous metals, of which
iron and steel scrap make up by far the largest volume, followed by direct reduced iron (DRI)
and hot briquetted iron (HBI).

Merchant pig iron is produced by dedicated merchant plants, all of whose production is sold to
external customers. Some integrated steel mills produce blast furnace iron that is surplus to
their internal requirements and this is also cast into ingots and sold as merchant pig iron.

Merchant pig iron contains at least 92% iron, for a degree of purity of around 96%. It is typically
separated into three main categories:

UBasic pig iron, used mainly in electric arc steelmaking;

UHaematite pig iron, also known as foundry pig iron, used mainly in the manufacturing of grey
iron castings in cupola furnaces?;

UNodular pig iron also known as ductile or spheroidal graphite®, used in the manufacturing of
ductile iron.

Table 2.2 presents the proportion of chemical components contained in merchant pig iron.

! Information from website http:/metallics.org.uk/
2 cylindrically-shaped furnace on a vertical axis used during the second furnace melt
®Treated by magnesium, nodular pig iron is obtained by transforming the shape from lamellar to spheroidal or nodular.
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Table 2.2 Proportions of Chemical Components in Merchant Pig Iron (MPI)
MPI Types Silicon Manganese Sulfur Phosphorous
Basic Pig Iron 92% 3571 4.5% <1.5% 057 1.0% <0.05% <0.12%
Haematite Pig Iron 92% 3571 4.5% 1.5-3.5% 0.57 1.0% <0.05% <0.12%
Ductile/ ll\rlggular Pig | 9206 351 45% | 0.05-2.0% <0.05% <0.02% <0.04%

2.4.2 Advantages of Nodular Pig Iron

Nodular pig iron is differentiated from other types of pig iron by its low manganese, phosphorous
and sulfur contents, typically less than 0.05% for each element, which gives it significant

advantages described below.

1. Low impurity content, allowing for:
a. Dilution of undesirable elements in the melt;
b. Better control and increased stability of the melting process;

c. Tighter control of final casting composition, resulting in better mechanical properties of

castings;

d. Elimination of requirement for thermal treatment of castings, thus reducing production

COsts;

2. Lower melting temperature than scrap steel from electric arc furnaces, resulting in a lower

energy requirement;

3. Higher bulk density than scrap steel, allowing for:
a. Reduction in storage space;
b. Reduced charge bucket use;

c. Better electromagnetic effect, incurring a quicker melting process and thus reduced

power consumption;

4. Lower surface areal/volume ratio than scrap steel, reducing the oxidation (rust formation)

and slag production;

5. Anincrease in the percentage of pig iron in the charge, leading generally to a higher nodule

count in ductile iron.

With its high iron purity, the use of ductile pig iron allows steel mills as well as foundries to
continue to use scrap iron, whose advantages and disadvantages are described below, as an

iron source.
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2.4.3 Advantages and Disadvantages of Scrap Iron

Scrap iron results from the recovery of metal, ferrous and non-ferrous?, sourced from diverse
materials recovered from businesses or private owners. The principal advantages to using scrap
iron in the fabrication of steel and pig iron are:

UReduction of environmental footprint, less waste in landfills, use of recycled materials;
UReduction in consumption of raw materials;

UEnergy and cost savings;

UAbundance and availability near production centers.

The principal disadvantages of using scrap iron are linked to the variation (in concentration and
type) of other metals present in the scrap, that can thus end up in the atmospheric emissions,
make the production of high-purity iron castings and steels more difficult and increase the
production of slag.

2.4.4 Direct Reduced Iron (DRI)

Direct reduced iron (DRI), or sponge iron, is produced from the direct reduction (i.e. oxygen
removal) of iron ore with reducing elements such as hydrogen gas and carbon monoxide,
originating from natural gas or coal. DRI provides an alternative steel-production method from
the conventional route of blast furnace and basic oxygen furnaces. DRI is an intermediate
product and is a raw material for the production of steel in electric arc furnaces.

Once commercialized, DRI can come in different forms (lump, briquettes, or pellets). It can be
transformed mechanically by hot compression to briquettes in order to reduce its porosity and
tendency to oxidize. Once hot molded, DRI is called hot briquetted iron (HBI).

Advantages and Disadvantages of Direct Reduced Iron

For certain developing countries where supplies of cokefiable coal are limited, the production of
DRI could be advantageous in the following ways:

1. Low investment costs and comparable performance to integrated steel mills;

2. High concentration of iron (90 to 94% total iron) and low concentration of impurities, creating
an excellent raw material for non-integrated steel mills, allowing them to blend lower grade
scrap iron for the rest of the load or to produce higher steel grades;

3. Stable and known chemical composition, certified by the producer;

4. Possibility of producing HBI, a compact form of DRI, allowing notably:

a. Facility of transport, handling and storage of the product, HBI has a low reactivity with
salty and fresh water;

4 o - - .

Ferrous metals are light iron, pig iron and heavy steel. Non-ferrous metals are copper, brass, lead, non-oxidizable steel, aluminum,
bronze and zinc. These metals generally come from recovered parts such as auto parts, catalytic converters, production metal
waste, demolition materials, home appliances, etc.).
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b. Reduced costs and energy when consumed on the production site, as long as iron is not
cooled but immediately transported and loaded into the electric arc furnace.

Finally, the ore and natural gas suppliers are often present in the same country, avoiding the
costs associated with natural gas transport (the facility is normally situated near the natural gas
source because it is normally more profitable to transport ore rather than gas).

DRI has, however, several disadvantages, which are the following:

1. Spontaneous ignition upon contact with air (pyrophoric);

2. Tendency to oxidize and produce rust when non-protected; it must be rapidly transformed
during steel production;

3. Contact with water, particularly salty water, can generate hydrogen and lead to danger of
explosion, which makes transportation difficult.

4. Higher level of slag formers than pig iron
The main disadvantage of DRI and HBI is that they cannot be used in foundries as a result of

elevated levels of gangue forming oxides that stay in the DRI (i.e. CaO, Al.Os, SiO,, MgO).
These oxides represent 3% to 6% of the elements in DRI/HBI.

2.5 Pig Iron Market

The merchant pig iron market can be divided into two categories within the primary metal
transformation sector: the iron foundry and steel mill markets. The principal market targeted by
NAIC for nodular pig iron are North American and European foundries, followed by non-
integrated steel mills that would receive all production surplus. Figure 2.1 illustrates market
opportunities for pig iron according to 2014 data as well as a projection for 2025.

251 Global Context

In 2014, the global merchant pig iron market was 100 million tonnes per year, of which 44
million tonnes were dedicated to foundries.

Table 2.3 presents the ten main countries that produced grey and ductile iron castings in 2013.
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Figure 2.1 Pig Iron Market Opportunity 2014 - 2025
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Table 2.3 Main Grey and Ductile Iron Casting Producer Countries in 2013
Country Grey Iron Ductile Iron
(M tly) (M tly)
China 20.6 11.6 32.2
United States 4.08 4.25 8.33
India 6.7 1.0 7.7
Germany 2.38 1.54 3.92
Japan 2.14 1.68 3.82
Russia 1.81 0.99 2.8
Brazil 1.83 0.75 2.57
South Korea 1.09 0.71 1.8
France 0.64 0.70 1.34
Italy 0.69 0.39 1.08
Total 41.9 23.6 65.5
Total without China 21.3 12.0 33.4

* Data has been rounded to facilitate reading;
Source: Modern Casting i 48" Census of World Casting Production (2014).

The total iron foundry market increased by almost eight million tons between 2007 and 2014 to
57.7 million tons. The United States also increased their production from 7.8 million tons in 2007
to 8.3 million tons in 2013. China is the top nodular castings producer with almost half the
market (11.6 M tly), followed by the United States (4.3 M tly) and Germany (1.5 M t/y). The
ductile pig iron market increased by 1.3 percent in 2013 compared to 2012 data.

The global demand for nodular pig iron is currently estimated at 1.2 to 1.5 million tons per year.
According to the International Iron and Metallics Association, the demand for pig iron will have
increased by 11 million tons in 2025.

2.5.2 Increase in Electric-Arc-Furnace-Produced Steel

The average annual rate of increase of the global electric-arc-furnace steel production market
was 4.8% between 2010 and 2015. Much of this gain was in flat-rolled steel and specially
graded steel. These types of steel products and grades require a mixture of steel scrap and
alternative iron units such as merchant pig iron.
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The global supply of steel scrap without impurities is deteriorating as multiple recycling stages
can increase concentrations, and there is an increasing use of high strength low weight alloyed
steels. The alloying agents end up being impurities in scrap steel that must then be managed
by steel mills and foundries that recycle such scrap. These impurities can only be adjusted by
dilution, through mixing the scrap with alternative iron units (such as pig iron) that do not contain
impurities.

As a result of new electric arc furnace steel production process start-ups based in Asia, the
Middle East and in Eastern Europe, it is highly likely that Russian and Chinese merchant pig
iron producers will be less interested serving the North American market and would concentrate
more on nearby customers.

2.5.3 Reduction in Merchant Pig Iron Production Capacity

Over the course of 2012 and 2013, difficulties in the steel market led to the closure or
bankruptcy of facilities located in Russia, Brazil and the Ukraine reducing merchant pig iron
production capacity. The integrated steel mills in Ukraine are susceptible to being repositioned
on the local steel market, which is showing signs of equilibrium between supply and demand,
decreasing merchant pig iron exports from Ukraine. Additionally, the largest global exporter of
merchant pig iron is slowly withdrawing from the market as it strengthens its steel production
(Koks Group, Russia). Potentially 2 million tons per year of merchant pig iron could be removed
from the market when Koks begins to use it to make steel in Russia.

254 Targeted Market

The principal market targeted by NAIC is the American and European foundry market, followed
by electric arc furnace steel mills. The value-added business model used by NAIC is based on
an annual production of 425,000 tons of nodular merchant pig iron, for which the use of 700,000
tons of iron pellets is required. This raw material could easily come from local industries, such
as the pellet export facilities of Arcelor Mittal and Rio Tinto located respectively in Port-Cartier
and Sept-lles.

The market targeted by NAIC is easily accessible by maritime transport for four to ten principal
ductile pig iron producing nations (United States, Germany, France and Italy).

2.6 Choosing Quebec
2.6.1 Geographical Position of the Market

The principal consumers of nodular pig iron are mostly in the United States and Europe, around
400,000 and 500,000 tons per year respectively. Presently, the nodular pig iron consumed in
the United States comes essentially from Brazil (220,000 t/y) followed by South Africa (150,000
tly), Canada (35,000 t/y) and Russia (5,000 t/y). Russia mainly supplies Europe and Eastern
Europe as a result of its geographic location.

It should be noted that nodular pig iron produced in Canada and South Africa come essentially
from an intermediate product originating from the melting of ilmenite during the production of
titanium dioxide. The production from these two countries is accessory and does not follow the
market trends.
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Producers in Russia are struggling to obtain the desired nodular pig iron quality criteria, notably
for sulfur. This struggle is mainly due to the use of blast furnaces that are not adequately
configured for the hot metal refining process.

The majority of iron ore from Brazil contains an elevated quantity of phosphorous and
manganese, which causes a major inconvenience in the production of nodular pig iron.
Additionally, Brazilian producers require 120 days to deliver the product after the order is
placed. The delay includes the production of the pig iron, transport by truck to the port, delivery
by boat to New Orleans and transport by barge to the Midwest.

As a result of high wait times for delivery and the quality of the nodular pig iron, few producers
can supply the market of North America. The construction of a nodular pig iron fabrication
facility in Quebec is thus strategic. Table 2.4 summarizes the advantages that strengthen this
choice.

Table 2.4 Advantages of Constructing a Nodular Pig Iron Facility in Quebec

Variable Advantage

1. Production and delivery (USA and i Direct access to the Great Lakes and to the Atlantic Ocean (<5
Europe) days for delivery)

U Reduced transportation costs to the USA and Europe
(compared with Brazil and Russia)

U Availability of inputs at reduced costs (e.g. iron ore, electricity,
natural gas)

U Low production costs and delivery costs allow for profitability
through fluctuating economic cycles

2. Well-established American and European | U  Potential in North America of 1 Mtly, in addition to an
iron foundry market analogous market in Europe
U Sufficient market size to absorb the production of NAIC

3. Distant competition (Brazil, Russia, U  Zero competition in North America and weak competition in
Ukraine, South Africa) Europe

U  Reduced logistics costs

U  Reduced geopolitical risks

4. Excess production can be purchased by U >4 Mtly of merchant pig iron is imported by North-American
non-integrated steel mills (vast market) steel mills

c:

5. Quality of the product prevails over the High quality pig iron produced in Quebec could be sold at a
quantity premium of up to $100 US/t compared to the price of basic pig
iron sold to steel mills

6. Complements the market needs U No rivalry with Canadian or American mines, foundries and
steel mills
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2.7 Site Selection

In total, 14 sites were evaluated of which five were in Canada and nine in the United States.
Among the selection criteria used to compare the sites were:

UAccessibility of the maritime waterways (deep water port) as well as railway and roads;
UAvailability and reliability of energy resources (natural gas and electricity);

UProximity to raw material;

uProximity to the markets of the United States and Europe;

U Site characteristics (zoning, land purchase, industrial infrastructure, etc.);

UTaxes;

UAccessibility to qualified labor.

In Quebec, three locations were considered: Sept-lles, Port-Cartier and Saguenay. Sept-lles
and Port-Cartier were eliminated for lack of site availability and accessibility to natural gas as
well as zoning in the case of Sept-lles. The possibility of liquefied natural gas (LNG) supply was
evaluated but judged to be too costly and unpredictable. There is no LNG receiving facility on
the North Shore and the announced projects have no firm start-up date.

2.7.1 The Saguenay Site

NAIC chose to construct its pig iron production facility on industrial land belonging to the
Saguenay Port Authority (APS), near the maritime terminal of Grande-Anse in the City of
Saguenay, La Baie Borough.

In order to fulfill its mission, which consists of favoring the expansion of outside business as well
as the industrialization and development of the inland region of Saguenay-Lac-Saint-Jean-
Chibougamau-Chapais, the APS has recently developed the land in order to allow businesses
to grow and use the proposed utilities. These properties are located on either side of the
Chemin du quai Marcel-Dionne giving access to the jetty by the same name.

In 2015, APS saw the designation of the industrial-portuary zone by the Quebec government in
the context of its maritime strategy. Globally, industrial-port zones will allow Quebec exports to
increase through an improved integration of manufacturing to global supply chains (Quebec
government, Stratégie maritime, 2015). This designation aligns with the general orientations of
the APS that are strengthened by them. NAIC could thus benefit from the functional
developments by sharing infrastructure and port services with the goal of increasing the
efficiency of these activities in terms of logistics.

This federal industrial-port zone offers several advantages to the construction of a pig iron
production facility:

U Deep water port accessible year-round situated at a reasonable distance from raw material
suppliers of the market;

USpace available near to the port (2.4 km) and at the jetty (for temporary storage as needed);
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U Commitment by the APS to construct a multi-user conveyor between the jetty and the
industrial zone that could be used for the transport of pellets and pig iron;

Site provided by the APS already cleared and leveled;
Land at the heart of an industrial-use zone;
Remoteness of urban perimeters allowing for the existence of major industrial operations;

Availability and reliability of natural gas supply (commitment from Gaz Metro to extend its
network to serve the facility);

U Availability and reliability of the electric network (commitment from Hydro Quebec to extend
its network to serve the facility);

U  Willingness of different levels of government to develop this sector for industry;
U Qualified labor in the steel industry sector.

cC:

The exact location of the site on the APS land was defined following a geotechnical study as
well as discussions with APS that wishes to both set aside land for the construction of a future
railway that would serve this sector, and to maintain its commitments to other private project
promoters. The land would remain the property of APS and would be leased to NAIC via a long-
term lease. The site location is presented in figure 2.2.

2.7.2 Regulatory Context

The regulations governing the | and of the f
the site selection.

The site considered for the construction of the facility is found within Zone 71770, as outlined by
the City of Saguenay. According to the zoning regulation for this zone, the allowed uses are
predominantly industrial and port-related, to be carried out in the Grande-Anse sector.

The site zone is in line with the development of the land, planning unit 119, identified as a
predominantly industrial zone whose vocations are linked to port activities in Grande-Anse. The
site is located in the industrial expansion zone of which the Intermodal Maritime Industrial Park
is part.

2.8 Project Overview

The project consists of the construction and operation of a nodular pig iron production facility
from iron pellets. Annual forecasted production is 425,000 metric tons. Production of nodular pig
iron will be carried out using known and proven technologies, which is direct reduction followed
by smelting in an electric arc furnace. Natural gas is used as a reducer element as well as a
combustible for the preheating furnace. The iron pellets originating from the pellet plants of the
North Shore will be transported by boat and then conveyed or trucked to the facility. Bentonite
will be used as a binder for the pellet fines that will be combined into briquettes to be reused as
raw material. Lime will be used in the electric arc furnace to create the slag. Metal, liquid iron,
will be casted into pig iron form. The different sources of atmospheric emission will be treated to
reduce dust emissions. The wastewater generated by the processes will be treated and reused
within the facility. With the exception of slag of the pig iron that will be stored outside, all other
material will be contained.
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2.9 Technology Selection
2.9.1 Pig Iron Production Technologies
Three main technological pathways to produce pig iron out of iron ore are available:

UTraditional BF;
UCoal-based DR technologies followed by electric smelting;
UGas-based DR technologies followed by electric smelting

The coal-based smelting reduction process (i.e. Corex/Finex process) and all the other
emerging technologies with little commercialization are excluded from this review.

2.9.1.1 Traditional vs. Direct-Reduction Ironmaking

For over a century, pig iron and liquid steel have been produced at integrated mills that process
virgin raw materials such as iron ore, coking coal, and a burden material like limestone and
dolomite. As the name implies, integrated mills are characterized by networks of independent
material and energy streams between processes including cokemaking, ironmaking,
steelmaking, and steel finishing. An integrated mill producing nodular pig iron from virgin iron
ore and coal would require a cokemaking plant and a BF.

Introduced in the late 1960s, direct reduction ironmaking is the most common alternative to BF
ironmaking with iron ore pellets. In this process, synthesis gas (or syngas) which is a mixture of
hydrogen (H2) and carbon monoxide (CO), is generated, providing an effective reducing agent
converting the iron ore into direct-reduced iron (DRI or sponge iron) in a furnace.

Several natural gas-based DRI processes are available on the market with the MIDREX and
HYL technologies being the most common worldwide. They both have different features but all
in all they provide a DRI product that can be loaded into EAFs as a clean substitute to ferrous
scrap. Non-coking coal-based DRI processes are also available although more limited
commercially. It uses, for example, a rotary hearth furnace in which a mixture of iron ore and
pulverized coal is continuously fed and heated at varying temperatures to produce sponge iron
(Fastmet process).

The primary benefit of DRI processes is that they can operate without coke or sinter. This
aspect avoids the necessity for cokemaking plants and sinter machines that have significant
environmental impacts and energy requirements. The use of natural gas instead of coal as the
reducing agent also limits greatly the emissions associated with sulfur but also with carbon
dioxide (COg). Other benefits but also inconveniences are associated with DR ironmaking. NAIC
has selected the natural gas based direct reduction route. Table 2.5 generalizes these
differences between the traditional and DR ironmaking technological pathways.
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Table 2.5

Features

Traditional vs. DR Ironmaking®

Traditional BF (Blast Furnace)

DR (with gas) + EAF

Scale of Production

Long established and energy and resource efficient with
unit plant throughputs of hot metal of 2 to 4.77 Mtlyr
and greater.

Gas-based processes account for the vast majority of installed DR
capacity worldwide, dominated by HYL and Midrex technologies.

DRI is normally used as a virgin metallic feed, supplementing scrap in
the EAF steelmaking route. DRI is also used as metalized burden in BF
for coke reduction/hot metal productivity increase.

DR plants range from 0.2i 2.5 Mt/yr; Midrex being the largest module in
operation based on the HYL ZR (ENERGIRON), already in the lower limit
of the BF size.

Feedstocks

Coal: Coking coals required for cokemaking; coke breeze
and anthracite required (where used) for sinter plants;
coal for BF injection (can be non-coking coal
specification).

BF Injectants: Besides coal, oil (incl. waste oil), natural
gas, plastics, and a flux material (i.e. limestone) are
injected into the BF.

Metallics: A wide range of feedstock of variable quality
and specification can be used.

Coal (where used-minority of processes): A wide range of solid fuels
from anthracite to lignite including charcoal can be used.

Gas (where used): Sulphur content of gas must be low to avoid
poisoning of the reformer catalyst and effecting product quality for the
Midrex process.

Metallics: As no physical change of state takes place in the process,
high-quality pellets and lump ore are required.

° Adapted from European Commission, Integrated pollution prevention and control i Reference documents on best available techniques for the production of iron and steel, February

2008.
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Features

Traditional BF (Blast Furnace)

DR (with gas) + EAF

Energy
Requirements

Typically around 17718 GJ/t of liquid iron (less gas,
steam and heating credits from carbon in iron).

The majority of energy comes from the coking coal (137
15 GJ/t LS) and fossil fuel (natural gas & oil) (2-3 GJ/t
LS).

Electricity requirements range between 1507 250 kWh/t
LS.

Several measures can improve the energy efficiency of
integrated mills,®7 including reduction of coal moisture,
coke dry quenching, top pressure turbines at BF, etc.
Most of these practices would result in lower fossil fuel
use. However, the overall energy intensity of an
integrated mill making the most of best practices is not
expected to be much lower than 15 GJ/t LS.8

Typically 9.9112.6 GJ/t solid DRI (gas-based) assuming 100%
commercial DR grade pellets.

Most energy comes from natural gas either as reducing agent or for
direct-firing at the DR unit (9.91 11.5 GJ/t DRI) to which about 1 GJ/t DRI
should be added for energy use at the EAF melt shop.

Electricity requirements range between 307 130 kWh/t DRI for the DRI
unit and 450-650 kWh/t LS for the EAF melt shop.

Hot DRI can be directly charged to the EAF bringing most of its heat in
the process and providing savings in electricity and fuel. In contrast, hot
DRI is also known to contain a lot of gangue which leads to an increase
in power consumption at the EAF.

Product Quality

Stable and of dependable quality.

Product subject to re-oxidation except if it is passivated or briquetted.
The quality depends heavily on the quality of the feedstock.

The DRI with a high level of carbon (> 3.5% C) of the HYL ZR process is
more stable according to the tests carried out and the experiences of
facilities. It provides supplementary energy to the EAF. In the case of
NAIC, the hot DRI will be fed directly to the EAF and quality of the
product is thus stable and reliable.

® European Commission, Integrated pollution prevention and control i Reference documents on best available techniques for the production of iron and steel, February 2008.

" United States Environmental Protection Agency, Available and emerging technologies for reducing greenhouse gas emissions from the iron and steel industry, October 2010.

8 Canadian Industry Program for Energy Conservation, Benchmarking energy intensity in the Canadian steel industry, prepared for Canadian Steel Producers Associations and
Natural Resources Canada, 2007.
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Features

Traditional BF (Blast Furnace)

DR (with gas) + EAF

Environmental
Performance

Main energy and carbon feedstock is coking coal, which
inherently contains toxic chemicals including VOCs,
PAHs and a variety of other chemicals like HzS. Other
releases at the cokemaking plant are dust along with
some CO, SOz and NOx.

Sinter plants release SOz, NOx, dust, VOCs, PCBs,
PCDD/F and PAHSs.

BFs discharge dust and SOz from cast houses and NOx
from the hot blast stoves.

Dust fumes and CO are the main contaminants from
BOFs.

H2S can also be a nuisance.
This process route uses large quantities of water.

In general, the wastes and by-products per tonne of
liquid steel from the BF route are almost 3-times the ones
from the EAF route. It exceeds 400 kg/t crude steel on
average. However, it provides for the recycling of various
solid wastes/by-products that would not be possible in
various direct reduced iron treatment processes.

For example, BF slag can be used for road construction

or pelletized to make slag cement which reduces the
demand for primary aggregates.

As most DR processes make use of iron pellets, the environmental
impact of releases from the pelletization process should be taken into
account. The DRI product typically contains 2i4% gangue requiring
further energy for processing and additional environmental releases to
be considered.

Wastes and by-products for the DR/EAF route is less than 200 kg/t crude
steel. Fines are processed in cold briquettes and recycled in the process.

NOx is released at the gas reforming stage in the Midrex and HYL Il
processes. For Midrex, SCR technology is normally used to comply with
NOXx limits whilst for the HYLIIl and HYL ZR, no need of additional
systems are required.

SO2 emissions are limited by the sulphur content in the pellets and

natural gas. In any case, for the HYL process, sulphur can potentially be
removed from the COz stream.

Slag from smelting of the DRI in an EAF contains fewer impurities than
those produced by the BF route and can be recycled as aggregate.
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Features

Traditional BF (Blast Furnace)

DR (with gas) + EAF

The desulphurising capability of the BF also allows for
higher sulphur-containing fuels and reductants to be
used in an environmentally friendly manner.

It is important to remember that the  traditional
ironmaking route provides for many recycling and
disposal opportunities for ferruginous arisings, filter
cakes and oils from downstream steel production that
may not be available in many reduction processes. The
traditional route also has the ability to use a wide range
of feedstocks and reductants of varying quality.

The majority of GHGs (as COz2) are emitted from the hot
blast stove. A smaller amount of CO2 emissions may also
occur from flares, leaks in the ductwork for conveying the
gas, and from emergency venting.

The CO2 emissions intensity per activity is 0.2710.45 t
CO2/t coke for coke plants, 1.351 1.7 t CO2/t HM for BF
and <0.2 t CO2/t LS for BOFs. Hence, typical CO:2
emissions intensities falls between 1.77 1.8 t CO2/t LS for
integrated mills.

Although sharing 71% steel production, BF route
represents a share of 82% of energy consumption and
88% of CO2 emissions.

From the carbon footprint point of view, the DR/EAF route emits about

1t CO2/t LS. For the HYL ZR technology, total CO2 emissions are about
0.92 tCO2/t LS, which is reduced to about 0.68 tCO2/t LS if selective CO2
removal and commercialisation is integrated to the plant.

Gas-based DR/EAF has an energy share of 4% and 3% of CO:
emissions.

General and Cross-
media Effects

Steel production through BF-BOF route has drastically
declined during the last decade in North America and
Europe while increasing in China, which accounts for
about 46% of the total.

The main reasons for this drop in reputation: large
investments, large capacity to be feasible, significant
environmental impact and the highest carbon footprint.

DR-EAF route can produce all steel qualities, presents much lower
environmental effects and the lowest carbon footprint.

This route is also flexible in terms of required mill capacity.
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2.9.1.2 Gas-based vs. Coal-based DR Processes

As mentioned earlier, there are two general categories of DR processes on the market. There
are those based on natural gas and those based on non-coking coal as the main energy and
iron ore reductant source.

Two gas-based DR processes are more prominent: MIDREX and HYL technologies where the
natural gas is steam-reformed in tubes filled with nickel-based catalysts into a mixture of H, and
CO. The preheated syngas is eventually blown in from about the middle of a shaft furnace while
the iron ore pellets are charged at the top. While descending, the ore is gradually reduced into
DRI which can be discharged at the bottom of the furnace as hot DRI or cold DRI. The furnace
exhaust gas containing up to 70% of residual syngas as well as dust, CO, and H;O is cleaned,
cooled, recompressed, and recycled back into the syngas circuit.

The HYL Energiron ZR process is another gas-based DR process that operates without a steam
reformer.

The Fastmet coal-based DR process uses a similar concept as the syngas is generated from
coal inside a rotary hearth furnace. In this process, a fine iron ore and pulverized non-coking
coal are mixed together with a binder material before being pelletized and dried on site. These
dried pellets are then layered on a rotary hearth furnace where they are gradually heated with
fuel-fired burners that heat the atmosphere over the iron ore layer. Heat is transferred efficiently
by radiation from the atmosphere to the surface of the pellets and by conduction from the pellet
to its interior. As the temperature increases, CO is generated from coal which subsequently
converts iron ore into DRI following a series of reaction mechanisms. The residence time of the
iron material on the rotating determines the degree of metalized iron in the DRI. After that
residence time, the material is discharged from the furnace and can be used as hot DRI, cold
DRI or briquetted into HBI. The heat of the fully-combusted flue gas off to the gas cleaning unit
can be recovered to dry the feedstock. The treated flue gas is then discharged to the
atmosphere.

Table 2.6 generalizes the differences between gas-based and coal-based DR ironmaking.
Advantages of gas-based DR processes include:

U Lower energy requirements;
U Better quality of DRI product with higher metallization and less sulfur;
U Lower CO2, NOx and SO emissions.

NAIC initial project development was a coal-based DR plant, somewhat similar to the FASMET

process, which evolved into a natural gas-based DR process. More information on the selection
factors that have driven the project towards a gas-based DR plant is presented in section 2.9.2.
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Table 2.6 Gas-based vs. Coal-based DR Ironmaking
Features Gas-based DR + EAF Coal-based DR + EAF
Status Industrial Industrial
Type of Reactor Shaft Rotary hearth or rotary kiln

Iron Source

Pellet/Lump Ore

Fines/Concentrate

Energy Source

Natural gas

Lignite to higher rank coal

Process Main
Characteristics

U Recycling of residual top gas.

U Selective elimination of H20 and COz in
reduction circuit is possible.

U Low amount of slag produced.

U Mixing and drying of feedstock are
required.

U All carbon is released through flue
gases. No residual gas recycling
possible.

U Higher amount of slag produced.

Typical Module 60071 2,500 1007 450
Capacity (ktly)
U More compact unit, less footprint U Larger footprint
Land/visual U Some equipment are outdoors and are U Furnace is inside a building, height is

taller (on the order of 100 m)

approximately 50 m

Energy Requirements | ~9.9171 11 ~12.6
(GJIn)
Electricity ~3071 110 <10

Requirements (kWh/t)

Product Cold/Hot DRI and HBI Cold/Hot DRI and HBI
Metallization (%) > 94 > 85
Carbon in DRI (%) 17 5 (depending on process) 31 5

Environmental

U CO2 removal: 01 60% is CO2 is potentially

commercialized.

U Reduction of 0.97 1.0 t of CO2/t DRI down
to 0.61 0.7 t CO2/t DRI with selective CO2

removal and recovery.
0 NOx O 40
burners.

1SO2 emissions are limited with the use of

natural gas as feedstock.

ppm wi iNDx t

U Additional systems needed related to
gases (NOx, sulfur, dust, coal handling,
treatment, processing) to comply with
regulation.

U 1.511.6tCO2/t DRI.

NOx is in the range of 0.37 1.5 kg/t DRI.

U Sulfur is absorbed in the DRI which
reduces its quality. High sulfur slag
needs to be disposed. High SO2
emissions are also obtained (2i 2.5 kg/t
DRI)

c:

Water Treatment Plant

More complex

Simple
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2.9.1.3 Reformer vs. Reformerless Gas-based DR Processes

The Midrex and HYL gas-based DR technologies both use a natural gas steam reformer in their
process layout to produce syngas but they still have different features. These differences
include the DR shaft furnace configuration (i.e. number of reaction zones like preheating,
reduction, cooling, and carburization) and operating parameters (i.e. different pressure and
temperature). However, the main difference is the DR gas circuit configuration. For the HYL
process, natural gas is first reformed into syngas which can be further refined into a gas with a
higher percentage of H, using a water-gas shift reaction and CO2 removal unit. The syngas feed
is then mixed with the recycled DR exhaust gas and preheated before entering the shaft
furnace.

The HYL Energiron ZR process on the other hand employs a DR route where natural gas is
converted into Hz, and CO directly at the inlet of the DR shaft furnace, excluding the need for a
stand-alone steam reformer. It also provides means to recycle the furnace off-gas by removing
the bulk of CO2 and H.S. The amine-based CO. removal unit prevents its build up into the DR
recycled gas circuit.

The current HYL Energiron ZR technology employs a continuous shaft furnace in which the
operating conditions are characterized by high temperatures (>1,080 °C) and high pressures (6-
8 bar at the top gas exit). Higher pressures allow lower gas velocities through the shaft, which
minimize dust losses through top gas carry-over.

Table 2.7 generalizes the differences between the Midrex, HYL and HYL Energiron ZR
technologies.

Table 2.7 Comparison of Gas-based DR/EAF Plants®
Features Midrex HYL ZR ENERIRON
Status Industrial Industrial Industrial
Type of Process Moving bed/continuous Moving bed/continuous Moving bed/continuous
Type of Reactor Shaft Shaft Shaft
Iron Source Pellet/lump ore Pellet/lump ore Pellet/lump ore

Pre-treatment of

Natural Gas Reformer Reformer None (in situ reforming)

EAF Melt Shop Same equipment Same equipment Same equipment

°Based on information provided by Tenova
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Features

Process
Characteristics

Midrex

U Recycling of top gas with
fresh natural gas through a
reformer.

U All carbon (COz) released

through flue gas.

U Different configuration for

each energy source.

HYL

U Recycling of top gas with
freshly reformed natural
gas.

U Selective elimination of
H20 and CO2 in the gas
circuit. Up to 40% of CO2
can be removed.

U Same configuration for
each energy source.

HYL ZR ENERIRON

U Recycling of top gas with
fresh natural gas.

U Selective elimination of
H20 and CO2 in the gas
circuit. Up to 60% of CO2
can be removed.

U Same configuration for
each energy source.

Current Module

Requirements at DR
Unit

Capacity (tly) 6007 2,000 2001 2,000 200 2,500
Typical Energy

(GJ/t) Requirements 10.5 11.0 9.9

at DR Unit

Typical Electricity

(KWht) 110 20 -

Typical Electricity

(KwWht) 380i 430 (hot charging) 3801 430 (hot charging) 380 (hot charging)
Requirements at 5207 570 (cold charging) 5207 570 (cold charging) 520 (cold charging)
EAF Unit

Product Cold/Hot DRI and HBI Cold/Hot DRI and HBI Cold/Hot DRI and HBI
Metallization (%) > 94 > 94 >04

Carbon (%) 1.071 25 1.07 3.0 207 5.0

Environmental

U 0.85tCO2/tLS

it NOx O 40
burners.

U SOz emissions are limited
with the use of natural gas
as feedstock.

U More graphite in DRI
resulting in more dust
emissions at the EAF.

ppm

0 0.9tCOtLS

U 0.510.6 t CO2/t LS with
selective CO2 removal
and recovery

it NOx O 25
NOXx burners.

U SO2 emissions are limited
with the use of natural
gas as feedstock.

U More graphite in DRI
resulting in more dust
emissions at the EAF.

ppn

U 0.8tCO2/tLS

U 0.310.4t CO2/t LS with
selective CO2 removal
and recovery

it NOx O 25
NOXx burners.

U SOz emissions are
limited with the use of
natural gas as
feedstock.

U More iron in the form of
FesC which is less
prone to be lost as dust
at the EAF.

pp
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NAIC has selected the HYL Energiron ZR technology which includes the following advantages:

u Slightly lower energy requirements since the elimination of process water and CO> from the
DR gas circuit improves syngas utilization;

U The higher carbon DRI is more stable and provides more chemical energy to the EAF, thus
resulting in lower electricity requirements at the EAF;

U The improved presence of carbon into the EAF slag allows further precipitation of iron units
contained in the furnace slag back into the liquid iron bath. Without carbon in slag, iron units
would be lost into the EAF slag;

U The HYL Energiron ZR process provides DRI with more chemically combined carbon (i.e.
FesC) compared to other gas-based DR processes. FesC is less prone to be lost as dust
since it is chemically bonded with iron. In that state, the carbon is first melted before reacting
with other agents. Meanwhile, graphite is not chemically bonded with iron and can quickly
become dust and be lost in fumes upon contact with hot liquids in the EAF;

U High CO, abatement potential, if the CO, stream can be commercialized and used for other
purposes.

2.9.2 Reducing Agent

The production of pig iron consists of concentrating iron in oxide form found naturally in ore.
Oxygen bonded to iron is removed by a reducing element. This reducer element normally
comes from a carbon source under the effect of heat and air, which will form carbon monoxide
and hydrogen.

As seen in the preceding section, the reducing element selection is intimately related to the
selection of technologies. The traditional route of the blast furnace and oxygen converter uses
coke while direct reduction processes may use coal, natural gas or raw gas from coke furnaces.
The reducing element choice is influenced by the possibility of integration with other processes,
the energy balance, reducing agents also acting as a combustible, as well as the available raw
material.

I n the case of the NAIC project, itéds more
technology choice.

The project initially developed by NAIC aimed at the reduction of a cold briquette in a rotary
hearth furnace. The reducing element, coal, was mixed with iron ore concentrate as well as with
a binder, bentonite, to form briquettes. These materials were fed into a rotary hearth furnace
heated by natural gas. The coal and concentrate being intimately bound in the form of
briquettes, it resulted in a very good metallization. The coal allowed for the reduction of iron
oxides as well as the contribution of reaction heat.

The partial replacement of coal and coke by forest biomass, a renewable carbon source, as a
reducing element in the traditional production route of blast furnaces is conceivable from a
technological standpoint, if it is injected in the lower part of the blast furnace. Even the type of
wood used may influence the subsequent coal properties obtained by pyrolysis. It is however an
emerging technology that requires research and development (Research Institute of Sweden,
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2015). For use in a rotary hearth furnace, technology originally foreseen by NAIC, the
consumption in weight would be 5 to 6 times higher with biomass than with coal. New
equipment would be required to crush the wood needing to be added to the briquette. As wood
contains more humidity than coal, it would have had to have been dried, requiring more energy.
Its volume per mass being more than two times higher than that of coal, several pieces of
equipment would have had to have been oversized.

In other respects, wood used in the silicon metal production route is principally for increasing the
porosity of the bed of the load placed in the furnace. As it contains carbon, wood is also used in
part for the reduction that is satisfied mainly by a fixed source of carbon such as coal. Wood as
a reducing element is incompatible with direct reduction technologies.

During the public consultations held in Saguenay at the beginning of winter of 2016, certain
concerns were raised about the dust emissions linked to handling, storage and use of iron
concentrate and coal. In addition, the government of Quebec announced in the wake of the
Paris COP21 conference on climate change very ambitions objectives to reduce greenhouse
gases: a 37.5% reduction in 2030 of 1990 levels (Cible de réduction d & ®mi ssi on
de serre du Québec pour 2030 i Document de consultation- 2015). In addition to the regulation
on greenhouse gas cap and trade system, the government encourages promoters of new
projects to maximize their efforts in reducing at the source GHG emissions. Finally, in April
2016, t he government of Quebec announced i
completely eliminate coal as a source of energy by 2030. Thus, a caution was put on using coal
in the fabrication process proposed by NAIC. Note that coal was essentially used as a reducer
element in the process, however its volatile content was put to use toward the energy required.
In response to concerns from project sector residents and the provincial government, NAIC
asked its technology providers to revise its approach and deliver a facility that did not use coal
in order to reduce its dust and greenhouse gas emissions.

2.9.3 Cooling Methods

Production of pig iron from the smelting of DRI in an EAF requires a significant quantity of heat.
Transformers, compressors, the hydraulic circuit, the electrode arms, the electrode clamps, the
door and the roof of the electric arc furnace are all equipment that requires cooling.

Cooling is mainly carried out by indirect contact. The cooling fluid could be water (cooling tower)
or air (air cooler).

A cooling tower is a heat exchanger that removes heat from water by putting it in contact with
air. Heat transfer occurs through an exchange of heat between air (natural or forced circulation)
and water by evaporation of a small part of water to cool. In this way, it is possible to cool to a
temperature lower than the dry ambient temperature, which constitutes an important advantage
of towers over air coolers. Make-up water must continuously be added in order to compensate
for the losses by evaporation. A continuous blow-down must also be necessary to maintain the
mineral concentrations of the water. Chemical additions are necessary to prevent corrosion,
scaling and the proliferation of bacteria. Among the other disadvantages are the vapor cloud
that in winter will become a visual pollutant as well as possibly lead to fog and icing of streets of
neighboring roads.
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Air coolers are made up of large-diameter fans that dissipate the heat in the atmosphere using
fins configured like a conventional radiator. This choice of cooling route is justified when water is
available in a limited quantity or when the receiving element is environmentally sensitive, since it
uses no water conditioning chemicals. On the other hand, its efficiency varies as a function of
meteorological conditions, with a low efficiency in summer and a high efficiency in winter. Its
electricity consumption is also more significant and could be another source of noise.

Considering the small capacity of the receiving body of water and in order to minimize water
emissions, NAIC has chosen to use a combination of the two cooling methods. The decision will
be made as a function of the thermal loads to cool off different equipment.

Certain pieces of equipment must be cooled by direct contact with cooling water. Electrodes and
pig iron casting molds are both cooled with water spraying. Treated process water is used for
the electrodes and will reduce its oxidation. As for the pig iron mold, direct contact with potable
water allows for rapid cooling of the thermal load.

2.9.4 Sanitary Wastewater Treatment Methods

The proposed project site is not serviced by

all wastewater produced at the facility.

A conventional sanitary wastewater treatment system is generally more reliable in the long run
and is also preferable because they require less maintenance than non-conventional systems
and infiltrate treated effluent directly into the ground.

Conventional systems consist of a septic tank followed by a spray field, which infiltrates water
into the soil, where treatment is completed with bacteria. There is, thus, very little maintenance
apart from emptying and cleaning the septic tank periodically. The spray fields, however, lose
their effectiveness over time as they become saturated and must be reconstructed,
approximately every thirty years. Spray fields also require pervious soil, and cannot be used
with clay, silty clay or clayey silt.

The non-conventional alternative must be selected because local soils consist, for the most part,
of rock, boulder-engineered backfill or clayey deposits, all of which are unsuitable for a
conventional system. Some sand is present, but only in the middle of the facility, which is
impractical for the location of the sanitary treatment system. In this non-conventional option, the
system consists of a septic tank, an equalization tank for phosphorous precipitation, and
Ecoflow(R) shell purifier unit, and a final UV disinfection unit. The purifier unit consists of a
plastic or organic media on which thousands of bacteria colonies sit, treating the wastewater
biologically as it passes through.

2.95 Process Wastewater Treatment Methods

The philosophy of management of wastewater generated by the facility aims to recover, treat
and reuse process-generated water. According to the EPA (2002), the best practicable control
technology currently available (BPT) includes a high recycling rate and solids removal using a
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classifier and clarifier, cooling, sludge dewatering, and treatment of blowdown with multimedia
filtration.

The system proposed by NAIC not only uses the BPT, but includes additional steps of treatment
before discharge to surface water. Additionally, the pre-treated wastewater is treated by
additional treatment units including an ammonia stripping tower, secondary clarification, and
final sand filtration.

Considerable efforts are made to treat and recycle the effluents within the plant in order to
minimize the discharge flowrate and reduce the water consumption. The ultimate objective
would be to move towards a zero process effluent discharge plant.

During the detailed engineering of the project, NAIC will evaluate the different options available
to reduce the flow of the final effluent, notably through increasing the number of cycles of
concentration of the water in the two cooling circuits. The increase in the concentration cycle is
influenced by:

Uthe capacity of the receiving environment;
Uthe quality of the water at the influent;
uthe choice of water treatment technology;
Uthe desired water quality by the process.

The project site is not served by the sewer system of the City of Saguenay. The process water
exceeding criteria must be treated before being discharged to the environment. Once treated,
the water will be discharged to water course no. 5, a low-flow stream. Rather than discharging
directly to a low-flow water course, a pipe discharging directly into the Saguenay River could
have been constructed.

This alternative was quickly ruled out considering the costs of constructing a conduit of more
than 2.4 km as well as the constraints and impacts related to work in a water course. The
principal advantage of a discharge via an outlet pipe in the Saguenay is to be able to consider a
certain dilution factor when establishing environmental discharge objectives, which are fixed
depending on the capacity of the receiving environment.

As the discharge flow is relatively small, NAIC decided to rely on water treatment optimization
techniques and the reuse of process water to aim for a facility without liquid discharge.

The water treatment techniques for the cooling towers are numerous: softening, descaling,
reverse osmosis, demineralization, ion exchange resins, etc.; moreover, some of them can be
combined. Generally speaking, softening is the most efficient technique in terms of quality of
water produced and volumes of produced regeneration solution as well as being the least
costly. It is however disadvantageous since it produces a fairly concentrated brine that cannot
be discharged to the environment.
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Saguenay potable water has a high level of hardness, at around 170 mg/l CaCOs, and the
frequency of the resin regeneration would also be quite high, increasing the volume of brine
generated.

The quality of water desired for the two cooling circuits presents a significant problem in the
selection of the cooling water treatment technique.

Theoretically, the number of concentration cycles in the two cooling circuits could be optimized
up to 12 by softening around 75% of the make-up water, thus resulting in a reduction of the
blowdown of around 80% and a reduction in the make-up water of around 25%.

The EAF cooling water circuit is in indirect contact and the treatment is insignificantly influenced
by the reduction process. There are thus no constraints to its performance guarantee.

The cooling water from the QCT is in direct contact with the process gas. The experience of the
technology provider, Tenova, is to use a concentration cycle lower than 3. Any modification of
the number of concentration cycles must be evaluated specifically by Tenova who provides the
performance guarantee of the reduction process.

In addition, in both cases, the treatment of the brine remains problematic. Softening allows for
the blowdown to be reduced but generates a relatively high volume of brine considering the
water hardness and requires a particularly high regeneration frequency. One of the envisioned
options would be to recycle the brine upstream of the clarifier. Since the clarifier receives the
guench water and the QCT cooling water, which are in direct contact with the process gas, it is
necessary to evaluate the impact of this recirculation on the reduction process. Another option
would be to concentrate the brine and produce solid salts.

The selection of the cooling water process will be thus evaluated during detailed engineering by
the technology provider in collaboration with the cooling water treatment system provider. The
impact study considers the use of untreated fresh water (potable water) as make-up water to the
two cooling water circuits, presenting thus the worst case in terms of final effluent flow and
consumed water volume.

The literature makes no mention of ammonia in the discharge of reduction facilities. However,
the designer and the technology provider, Tenova, foresees concentrations of around 250 ppm
in ammonia in the cooling circuit of the QCT. The wastewater produced by the DRI process will
contain ammonia and nitrates that could be formed during the reduction reaction.

Biological and physical-chemical processes are available to eliminate ammonia in the water.
Biological methods consist in oxidizing ammonia into nitrates (nitrification/de-nitrification) using
autotrophic bacteria. This technique, usually used to decrease the organic load in parallel, is
inconvenient in that it is sensitive to many chemical compounds. The physical-chemical
methods are better adapted to industrial wastewater because of the variability of concentrations
and flows. The physical-chemical methods the most used are extraction, adsorption onto resins
and chlorination. Adsorption onto resins generated a liquid waste that has to be disposed while
chlorination is mostly a polishing technique and implicates the use of hazardous materials and a
control of the residual chlorine concentration at the exit.
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The study in 2014 carried out by Hatch on the identification of the best available technologies
economically achievable (BATEA) for the management and the control of mining effluent quality
proposes to add total ammonia to the list of substances of Appendix 4 of the Metal Mining
Effluent Regulations (MMER). For the mineral iron subsector, the BATEAS identified are
decanting and precipitation with the addition of coagulant and flocculant. There could be natural
ammonia degradation in the basins. The limit proposed is 8 mg/l of total ammonia. The BATEAS
identified in this study, for the iron and other metal sectors, is not easily transposable to the pig
iron sector or for the NAIC facility, the production technologies and the effluent flows to treat are
different. The concentrations in ammonia vary according to the sector, from 4 mg/l to 12 mg/I.

The wastewater will be treated using an air extraction column, which will allow the ammonia
concentration to be reduced to below 5 mg/l before being discharged to the final environmental
receiver. This method, recommended for integrated steel mills'® by the International Finance
Corporation of the World Bank (IFC, 2007), is distinguished by the following advantages:

U Facility of operation and resistant to load variations;
U Does not require regeneration and does not generate wastewater;
U Is not affected by toxic compounds, in contrast with biological methods.

The dust contained in the process gas is transferred in part to the process water and is removed
in the form of sludge after precipitation. The sludge, a source of iron, will be pressed, dried, put
into brigquettes and reintroduced in the reduction process. The recovered dust in the filtering
bags of the baghouses will also be made up principally of iron. As with the sludge, this dust will
be briquetted to be introduced to the reactor.

2.9.6 Atmospheric Emission Control

Classic particulate matter (PM) emission reduction technologies are mechanical collectors
(cyclones), baghouses (fabric filters), electrostatic precipitators and wet scrubbers.

Cyclones

Cyclones use centrifugal force to remove particles, and are often used as pre-cleaners for more

expensive final control technologies. Typically, the incoming gas stream enters a tangential inlet

duct at the top of a conical shaped chamber inducing a circular motion downward. At the bottom

of the cyclone, the gas turns and spirals up through the center of the outlet tube at the top of the
cyclone. The particles reaching the cycloneds wal
collection efficiencies are achieved if the gas stream contains high-density particulates

subjected to greater centrifugal force.

Baghouses - NAIC Choice

Baghouses, or fabric filter collectors, are designed to capture particulate emissions from
industrial stationary sources. Fabric filters are normally assembled vertically in bundles of
tightly woven tubular bags and placed in isolable compartments. During operation, the dusty
gas flows through the bag prior to its release into the atmosphere. A dust cake builds up on the

" This directive includes direct reduction processes as an alternative production route for primary steel.
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tubular bags gradually improving the filtration capacity for smaller particles. The filter bags must
be cleaned periodically as the differential pressure drop reaches a limit. Removed
agglomerated dust is accumulated in a bin and periodically discharged. The NAIC project uses
a jet-pulse baghouse to control dust emissions. With the pulse jet fabric filter, the particles are
collected on the outside of the bags instead of the inside. The dust can thus be removed by a
reverse pulse of high pressure air by injection at the top of the bags. When dust accumulates
inside the bags, they have to eventually come off line for cleaning using either bag shaking or

reverse-a i r techniques. The selected bag filter

cleaning performed by means of compressed air. The filter will be constructed in such a way
that the body is parted in separate cells to be cut off by dampers. The top of the filter is
equipped with liftable covers to allow the periodic maintenance operation performed without the
need to enter inside the filter shell.

Electrostatic Precipitators

Electrostatic precipitators use an electric field to move particulates out of the flowing gas stream
onto collecting plates. They have high removal potential for all particulate sizes including the
very fine. Gas-borne particles flow through a series of high-voltage discharge electrodes
(ionizers) located between grounded parallel plates of sheet metal (collecting electrodes). An
electric current is applied through discharge electrodes causing gas ionization. The particles
charged by resulting ions migrate across the electric field onto the collecting plates. Periodically,
the collecting plates are knocked mechanically to dislodge the particles into hoppers.

Wet Venturi Scrubber

The waste gas flows in a duct before enteri

and atomizes the incoming scrubbing liquid (normally water) at speeds over 50 m/s. After the
throat section, the mixture decelerates and is sent to the entrainment section consisting of a
cyclonic separator and/or a mist eliminator. It separates the clean gas from wetted particles that
are recovered in a sink. The performance of a scrubber, which relies mostly on inertial
impaction, is highly dependent on the PM size distribution. Particulates with diameters under 5
em procure the highest efficiencies normall
size. It is common to install a mechanical collector prior to the scrubber in order to reduce the

ng

y

wi ||

a n

abov

coarseparticulate |l oading and i efficierewe t he scrubber ds

The main advantage of baghouses over wet scrubbers is that they produce a dry solid, iron dust
that can be fully recovered within the process. In comparison to electro-static precipitators and
cyclones, they can handle gas stream fluctuations and can be adapted to SOx reduction.

2.9.7 CO2 Management

As mentioned earlier, the reduction process will generate CO; which needs to be removed from
the process gas circuit to avoid its build-up. Options with regard to the CO; stream by-product
include:

U the incineration of the CO, stream for the oxidation of H.S into SO, in which case the CO»
will have no further use;
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U the delivery of the raw CO; stream, as a valuable by-product to gas companies for further
treatment and commercialization;

U the installation and operation of a sulfur removal system for CO; purification and immediate
commercialization as a valuable by-product.

The option chosen by NAIC consists in oxidizing gaseous effluents in order to convert H.S into
SO.. Steps have been taken with companies involved in the production of industrial gases,
including CO,, to assess their interest in recovering and capturing the CO, produced. The
location of the plant away from potential consumers of CO, and the production rate, which is
relatively low from a marketing point of view, means the CO. capture appears to be an
unattractive alternative at this stage of the project, despite the avoided costs of recovering CO;
as per the Regulation respecting a cap-and-trade system for greenhouse gas emission
allowances.
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3 Project Description
3.1 General Facility Construction

The pig iron production facility will be constructed on a portion of lots 4 012 437 and 4 012 436,
which belong to the Saguenay Port Authority (Port Saguenay), in an industrial sector near the
maritime terminal of Grande-Anse in the City of Saguenay, La Baie borough. The project site
covers an approximate area of 10.7 hectares. The geographic coordinates of its centroid are:

U Projection UTM NAD83 Time Zone 19 North X=362079.89 Y=5362187.94
U Projection MTM NADS83 Time Zone 7 North X=277898.43 Y=5362183.23

Figure 3.1 shows the general layout of the pig iron production facility.

The project site is located on the southern side of Chemin du Quai-Marcel-Dionne that leads to
the Marcel-Dionne Jetty inside the Intermodal Marine Industrial Park. In the context of this
study, north is considered to be perpendicular to Chemin du Quai-Marcel-Dionne. The facility
site is bordered to the north by the future railroad, to the east by a property developed for
industrial use (leveled, compacted and covered by crushed stone), to the south by abandoned
agricultural land and to the west by disturbed forest. The properties adjacent to the site are all
zoned for industrial use and set aside for development. The industrial activities nearby include
the storage of material in a warehouse north of Chemin du Quai-Marcel-Dionne, and further
east, road salt bulk storage.

The administrative building, parking lot, the main facility entrance, as well as the sanitary
wastewater treatment plant are located at the northwest corner of the site. A second entrance is
present in the northeast corner of the facility where the raw materials arrive. This access will
also serve as an exit in case of emergency. A road spanning the facility site and internal access
roads to production units as well as various facility buildings will also be present. The main
building parking lot will be paved while the internal roads will have a surface of compact gravel.
The internal road section between Chemin du Quai-Marcel-Dionne and the transfer building will
be paved or concrete-covered instead of gravel-covered, to avoid the creation of dust from
frequent truck traffic.

The pellet storage and handling equipment will be located in the northern section of the site.
From east to west, the following installations are present: pellet transfer building, storage
building, briquetting building followed by the screening and coating building. The fines storage
silo will be outside of the building while the cement will be stored inside. A series of closed
conveyors transport the pellets from one sector to another up to the reactor feed silo.

The majority of equipment from the CO; removal unit and from the reduction area will be located
inside buildings that are more or less in the center of the facility. Only equipment such as the
knock-out drums and the more bulky equipment will be outside. The noisier equipment such as
air and process gas compressors will be located inside. The reactor is elevated (123 m) near
the EAF so that the DRI can be fed by gravity and energy loss can be limited. The reactor is the
highest structure in the facility.
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The smelting and casting building are located in the eastern sector of the facility and is divided
into several sections. From south to north are the following: EAF the electrical transformers; the
ladle preheating; an electric room on top of which is located the laboratory, offices and control
room; and the maintenance areas for the EAF and ladles. At the north-east corner of the
building, sits the pig caster and the pig iron storage building formed with four open bays on the
sides. The height of the smelting and casting building varies from 25 to 40 m depending on the
section. The main baghouse of the smelting and casting sector is situated west of the plant. The
height of the EAF baghouse chimney stack is more than 33 m.

The principal electric substation of the facility is located in the southwest corner of the site. In
addition to this sub-station, each facility sector possesses its own electric room. A natural gas
metering station and a diesel fuel refilling station are respectively located at the northern and
southern areas of the facility site.

The water treatment plant area is located in the southern part of the site. The building contains a
demineralization unit, conditioning and treatment chemicals, sand filters, belt filter presses, the
ammonia extraction tower, the lamella clarifier, pumps as well as an electric room. A water
storage tank, ten evaporative air coolers, the cooling towers with their respective basin as well
as the primary clarifier with a diameter of 14.5 m are located on each side of this building.

Finally, south of this site are located the stormwater retention basin and the slag storage area.

The site layout was designed to be able to accommodate a possible project expansion.

3.2 Production Capacity

The design production capacity of the pig iron facility is 53.8 t/h, or 425,000 tons per year (t/y).
This design capacity, also called the average capacity, is based on 7900 hours of operation per
year. This production rate takes into account an annual shutdown of three weeks for inspection
and planned maintenance work, a four hour per week shutdown of the EAF in order to change
the refractory lining as well as the production shutdowns, planned or unplanned, for equipment
maintenance or repair. It is probable that the shutdowns are more frequent during the first year
of operation as a result of the employee learning curve.

The maximum production capacity will be based on the 10% inflated design production rate as
well as for a maximum number of days of operation, or 365 days. The maximum production
capacity will be thus 59.2 t/h or 518,600 t/y.

The environmental impacts for the maximum production capacity will be evaluated.

Production will be continuous, 24 hours per day, 7 days per week. Only the electric arc furnace
operation is semi-continuous or batch as there is always a smelting cycle followed by a casting
cycle.

The lifetime of these facilities is estimated to be more than 50 years. The facility will remain in
operation as long as it is safe, productive and profitable to do so.
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The pig iron production facility will create around one hundred skilled jobs, among which are
estimated to be the following:

U Around 20 managers, including the facility director, the sector-specific directors, employees
working in health and safety, environment, human resources and in administration,
purchasing and sales;

U Around 10 process, production, maintenance and optimization engineers (project
engineers);

U Around 60 operation technicians (field and control room technicians, laboratory, material
handling)

U Around 15 technicians (electricians, mechanics, welders, instrumentation, laboratory
workers)

3.3 Process Description

The production of nodular grade pig iron consists of the reduction of iron oxide contained in raw
material (iron pellets) to metalized iron, the removal of impurities (gangue) through the addition
of a flux material during the smelting and castingof t he | i qui d iron int

Natural gas, when heated, provides carbon monoxide and hydrogen, which are reducing
elements. Other materials used in the fabrication process include lime and dololime, used as a
flux, as well as bentonite, used for the briquetting process. Natural gas will also be used as a
source of combustion.

The North Atlantic Iron Corporation (NAIC) process for the production of pig iron requires: (i)
pellet handling and screening, (ii) production of direct reduced iron (DRI) in a reactor, (iii)
smelting of the DRI in an electric arc furnace (EAF) and (iv) casting of the liquid iron into forms
called pigs. Figure 3.2 illustrates the different steps of the production processes.

3.3.1 Iron Pellets Receiving and Handling

The iron ore pellets will be delivered by boat to Port Saguenay. The pellets will be discharged by
gravity onto a conveyor at the bottom of the boat, then lifted to a bridge and transferred to an
unloading spire conveyor. The pellets will be unloaded onto the jetty for temporary storage.
Loading trucks will transport the pellets onto a mobile conveyor that will transfer them to a
feeding hopper of a multi-user conveyor. The unloading rate of the boat will be a maximum of
5500 t/h while the loading rate of the multi-user conveyor will be lower, to be defined by the
APS.

The multi-user conveyor will be constructed and operated by the APS. In the event that the
multi-user conveyor is not selected or is unavailable, the pellets will be loaded into trucks to be
transported to the facility site. The loading rate would then be approximately 400 t/h, 24 hours
per day. All material handling operations between the facility and the boat will be the
responsibility of the APS.
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Figure 3.2 Pig Iron Simplified Process Flow Diagram
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From the conveyor, the pellets will be dumped into a transfer building, from which they will be
placed onto a covered transfer conveyor, completely enclosed, to a storage dome or building.
The transfer building will have a double function and will also allow the loading of pig iron to the
conveyor to transport to the jetty and load onto the ship. In the case where the pellets are
transported by truck, the trucks will unload the material in a hopper inside the transfer building to
minimize dust emissions and the pig iron would be trucked to the port directly from the storage
building. The transfer building vent will be sent to a baghouse.

The choice of the on-site pellet storage method is not yet finalized. One option being reviewed is
storage in one or two concrete domes with a storage capacity of 46,000 tons each. Their
diameter would be around 35 m and their height around 30 m. It is possible that the domes be
replaced by a more conventional building, offering a similar storage capacity but with lower
costs.

A completely enclosed reclaiming conveyor will transfer the pellets to the screening area. Fine
particles entrained in the pellets must be removed before the pellets are reduced in the reactor.
The fines are then stored in a silo with a capacity of 200 m? before being sent to a briquetting
unit where they will be mixed with wastewater sludge, baghouse dust as well as with a binder to
form briquettes. By sending the briquettes to the reactor, the iron contained within the fines, the
dust as well as the water treatment sludge can be recovered. The silo vent from the fines
screening is connected to the screening and coating building ventilation system, which itself is
connected to a baghouse.

The briquetting operation consists of mixing and compacting the iron-containing waste materials
according to certain controlled ratios with a binding agent composed of bentonite and a silicate
solution. The water treatment unit sludge will be dried before being mixed in. The briquettes
thus formed will be then dried, and from storage silos, sent to the reactor from a conveyor. The
fines transfer, dried sludge, dust, bentonite and briquette silo vents will be linked to baghouses,
as will be the ventilation of the mixer/compactor. All these operations are confined to the interior
of a building.

Once the fines are screened, the pellets are coated with a layer of cement to prevent them from
sticking together and blocking the flow to the reactor. The coated pellets are stored in day bins
with a total capacity of 620 m3. From these silos, the pellets will be fed to the reactor.

41.1 Direct Reduced Iron

The direct reduction of iron oxides into metallic iron is accomplished by reacting in a counter-
current fashion in a reactor the iron pellets with reducing gases. Oxygen attached chemically to
the iron reacts with hydrogen (H.) and carbon monoxide (CO), therein producing highly
metalized pellets, called direct reduced iron (DRI).

Reducing gases are generated directly by in-situ reforming of natural gas inside the reactor.
Once treated, the reaction gases are reintroduced into the reactor with a fresh natural gas

make-u p . For this process, called AZero Reformer o

reactors in series:
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1. Atop cylindrical zone is where the reduction reactions determine the product metallization;
and

2. An intermediate zone, which is the more active zone, for in-situ reforming, pellet reduction
and the carburization reactions that control the final carbon content of the product.

The bottom cone is only used for discharging the product into the silos and hoppers before
being transferred to the EAF.

The iron pellets are fed to the top of the reactor, via hoppers, and flow by gravity through the hot
reducing gases as they ascend the reactor bed in a counter-current fashion. Natural gas is
continuously added to process gas. This mixture of natural gas and process gas is heated to a
temperature of 950°C in a process gas heater and then mixed with oxygen in order to increase
its temperature by partial and controlled combustion before being finally fed to the reactor. The
distribution of gas across the bed of the reactor is uniform and insures an intimate contact
between it and the solid pellets.

The metallic iron of the pellet acts as the catalyst of the methane cracking reaction, and the gas
is converted into reforming gas (H. and CO). The operating temperature in the reactor is
maintained above 1,080°C.

In-situ Reforming Reactions
CH4 + H,O Y CO,+ 3H

CHs+CO,Y 2CO Ag) 2 H

These reactions occur in the lower part of the reaction zone, which means that hydrogen and
carbon monoxide are produced in the intermediate zone of the reactor and move toward the
upper part of the reactor, where they encounter iron pellets that thus undergo the following
reduction reactions:

Reduction Reactions
Fe.O3+ 3CO Y 2Re + 3CO
Fe,Os + 3H> Y RPe + 3 H.O

Carburization Reaction
3Fe + CH,4 Y Re@ + 2H,

Reduction and carburization reactions take place simultaneously in the cylindrical portion of the
reactor, depending on the temperature, which is the main driving force for the kinetics of each
particular reaction. Based on the operating temperatures of the ZR process, the hydrogen-
based dry reduction reactions are favored, allowing the production of highly metalized DRI with
a high level of metallization.

The catalyst, in this case the iron (Fe) in the pellet, is continuously regenerated by the
counterflow of gases with the fall of the pellets by gravity into the reactor. The carburization
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reaction which is favored in the ZR process has the advantage of producing DRI with more than
90% carbon fixed as FesC.

The reactor operates at a pressure of around 9 bar absolute allowing a high reactor productivity
of about 9 t/h per m2. The pressurized operation also minimizes dust losses through top gas
carry-over. This is reflected in low raw material consumption, which keeps the operating cost
low.

A rotary valve, located at the bottom of the vessel, regulates the continuous gravity flow of the
charge downward through the reactor. DRI is distributed into two pressurized buffer bins (EAF
bins) by automated mechanisms. From these EAF bins, the hot DRI, now containing 94%
metalized iron, is transferred into the EAF feed hopper.

At the reactor exit, the process gas temperature is around 400°C to 450°C. In passing through a
heat recovery unit, the thermal energy of this gas is recovered in the form of steam. The
process gas is then passed through a quench followed by a venturi, which favor the extraction
of solids as well as cool the gas. Scrubbed gas is then passed through a process gas separator
where the quench water is separated from the process gas. The quench water is sent to the
wastewater treatment unit for solid recovery. Once cleaned, it is reused as quenching water.

The scrubbed gas exiting the separator is further cooled in a quenching cooling tower to
condense the water produced in the reduction process. The gas is then compressed and after-
cooled. One portion of the quenched gas is fed to the process gas heater as a combustible,
while another portion is sent to the CO2 removal unit. Once the CO; is removed, the
compressed process gas is mixed with make-up natural gas and is fed to the process gas
heater thus closing the reduction gas cycle.

The condensed water is sent to the cooling tower and once cooled is sent back to the reduction
unit as a quenching and cooling agent.

3.3.2.1 CO2Removal

CO, must be removed from gas exiting the reduction reactor in order to avoid being
accumulated in the process gas that is used as a reducing element. The system is composed of
two columns of which the first is used to absorb the acid gases (CO» and H,S) and the second
releases acid gases and regenerates amine. Figure 3.3 presents a simplified process flow
diagram of this unit. CO, and H.S are extracted by absorption, gas circulates in the absorber
and enters into contact while going countercurrent to the methyl diethanolamine solution (MDEA
at a concentration of around 50%) containing no absorbed acid gases (regenerated amine).
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Figure 3.3 Simplified Diagram: COz Removal
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The gas at the top of the absorber is washed with water in order to prevent amine build-up in the
treated gas. Demineralized water is continuously added in the absorber to make up for the
water lost in the purified process gas and in the acid gases of the regenerator.

From the absorber, the amine solution containing absorbed acid gases (enriched amine) is
heated via a heat exchanger and sent to the desorption column where it is further heated with a
reboiler, allowing carbon dioxide (CO.) and hydrogen sulfide (H.S) to be released. From the
regenerator exit, water vapor is extracted by a condenser and waste gas containing CO, and
H>S is transferred to a thermal oxidation unit to oxidize H>S and SO.. The off-gas from the
thermal oxidation unit is transferred to the process gas heater chimney. Finally, the regenerated
amine solution is returned to the absorber after being cooled to achieve the required
temperature while the process gas is returned to the reduction unit.

Part of the regenerated amine flow is filtered with activated carbon and by centrifugation in order
to avoid the build-up of solids within the amine and extent its life-use. The centrifugation will
generate a sludge, containing mainly iron dust and a mix of water and MDEA. The sludge will be
disposed off site.
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The space necessary for a CO; recovery unit will be allocated in the case that
commercialization becomes possible and economically feasible.

3.3.2.2 H2S injection

Dimethyl disulfide (DMDS) is first heated by being mixed with a portion of the process gas and
then injected into a small catalyst bed that is molybdenum and cobalt-based, where it is
converted to H>S and then added to make-up gas (maximum concentration of 25 ppmvd)
upstream of the process gas heater. The H.S allows the internal surfaces of the process gas
heater to be protected from corrosion.

3.3.2.3  Reduction Process Start-up

The reactor takes approximately twenty-four hours to start-up. Initially during start-up, the
reactor is empty, cold and pressurized with N> gas. The feed rate of the package boiler is
increased. The reduction circuit is pressurized with nitrogen. The process gas heater and the
reduction-sector compressor are started and iron pellets are fed to the reactor, which is full for
around eleven hours of start-up. The amine solution is preheated using steam from the package
boiler. During this time, only nitrogen is fed into the reduction circuit. Starting from the tenth hour
of start-up, before adding natural gas as a reducing agent, the preheated gases are sent to the
gas quencher. The temperature at the exit of the process gas heater gradually increases and
reaches 850°C after eleven hours of start-up.

During the twelfth hour of start-up, injection of natural gas as a reducing agent commences,
oxygen is added downstream of the process gas heater, process gas is gradually formed, and,
starting from the thirteenth hour, reducing gas is fed to the reactor and the reduction of pellets
commences. Over a period of around two hours, part of the process gas exiting the reactor is
sent to the flare as it does not have the required quality to be used as a combustible in the
process gas heater. The other part is sent to the CO, removal unit.

Over the next eight hours, the flowrates of natural gas (as a source of reducing gas) and
process gas reach their steady value and the adjustment of operation parameters allows for the
operation to reach steady-state. At the end of the twenty-fourth hour, the DRI has the desired
guality and the normal production rate is attained.

Over several hours, the DRI metallization rate is less than the desired level. The off-spec DRI
produced during start-up is send to a conveyor where its temperature is reduced through
contact direct with water in a quenching cooling conveyor. The off-spec DRI is recovered in the
EAF where it is fed at a low input rate.

3.3.2.4 Reduction Process Shutdown

During the first five hours of reduction process shutdown, the production rate is gradually
slowed, until the injection of natural gas as a reducing agent is halted, the addition of
combustion oxygen is stopped (downstream of the process gas heater) and the CO, removal
unit is shutdown. Starting from the sixth hour, the feeding of reducing gas to the reactor is
replaced by nitrogen and reducing gas is diverted to the gas washer. Process gas from the
reactor is then sent to the flare. The reactor is emptied. The amine solution is cooled.

July 2016 i © SNC-Lavalin Inc. 2016. All Rights Reserved. 10



SNC-Lavalin Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

The temperature of the process gas heater is gradually decreased until the fourteenth hour
when it is completely shutdown. Over the next six hours, the reactor is completely emptied and
the reducing gas compressor is shutdown. The reduction circuit, including the reactor is finally
purged with nitrogen for the last two hours of shutdown.

3.3.25 Flare

The flare allows the process gas to be burned in a safe manner during shutdown and start-up of
the reactor and also during the transitory conditions (for example when the quality of the
process gas is such that it cannot be used as a combustible for the process gas heater). During
normal process conditions, only gas exiting the gas removal unit from the wash water and direct
contact cooling is sent to the flare. A pilot flame will always be present in order to ensure rapid
lighting of the flare in the presence of gas.

The flare will be designed to limit the intensity of heat radiated to the ground to a maximum

acceptable level, as a function of the thermal radiation values recommended for the personnel

in the reference documeRetievingAfRIDepR$B us2 hg Bryesds emse .
efficiency of methane destruction and other organic compounds will be at a minimum 98%. The

height of the flare is estimated to be 50 m.

3.3.3 Smelting in the Electric Arc Furnace and Pig Iron Casting

The third step of the process consists of liquefying the hot DRI pellets in an electric arc furnace
(EAF) at around 1500°C, producing two distinct phases: metal and slag. The heat of melting of
the pellets is achieved using an electric current generated by three graphite electrodes.

A buffer silo (receiving hopper) is needed to couple the continuous reduction process to the
semiZontinuous melting process. The feed rate to the EAF is 63.5 t/h. The EAF operating cycle,
known as a tap-to-tap cycle, as a function of the feed rate and electrical supply as a function of
time elapsed is described below.

U The total melting cycle lasts around 132 minutes.

U Over the first 112 minutes, the hot DRI (approximately 675°C) is fed to the EAF at a rate of
1.2 tons per minute for around 60 minutes.

U The feed rate is 1.2 t per minute for an approximate duration of sixty minutes and is then
increased to around 1.4 t per minute for around forty to forty-five minutes and eventually
diminishes to close to 1.2 t per minute over the last 5 to 7 minutes.

U While the DRI is being loaded, the electric supply varies between 32 and 37 MW.

U The heat produced by the electric arc furnace melts the DRI at a temperature above 1500°C
until 120 tons of liquid metal are produced.

U During the next twenty minutes, the electric current ceases, and the loading of the EAF is
interrupted. The slag is deposited, and the last batch is sampled.

U Then, slag is removed and the metal is tapped.

U Once the tapping is finished, around 12 minutes are necessary to prepare the equipment for
the next cycl e. I'tés during this apstedod t hat t he
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In order to minimize heat losses during the transport of hot DRI between the reactor and the
EAF, the reactor is around thirty meters higher and placed near the EAF in order to feed by
gravity.

During the loading of DRI in the EAF, a mixture of lime and dololime is added (around 0.8
t/batch or 0.43 t/h). Bauxite can be added to adjust the characteristics of the slag. This flux
agent facilitates the separation of impurities contained in the pellets and controls the quality of
the pig iron.

Metal, now containing more than 96% iron, is poured into ladles and transported to the pig
caster where it is cooled by direct contact with water. Water evaporates upon contact with hot
metal and make-up water is added to the circuit. Pig iron is then stored under a shelter in
different bays according to the batch for them to cure. The bays are covered with a roof but the
sides are open in order to allow access to the truck-loaders.

The slag pot can hold several EAF loads. Once full, the pot is put aside, outside of the passive
cooling building. A truck transports the pot containing cooled and solidified slag to the storage
area. Close to ground level, the truck angles the pot and the block of slag falls to the ground.
Then, the blocks of slag are broken with a truck shovel and loaded into trucks to be transported
to an outside facility. During the crushing and loading activities, any dust visible beyond two
meters will be controlled by spraying water.

34 Auxiliary Services
341 Steam Production

A package boiler, with a calorific capacity of 3.7 MW, will supply the steam necessary to the
CO; removal unit as well as the energy necessary during the start-ups and shutdowns of the
facility. The majority of the time, the auxiliary boiler will function at a weak load.

3.4.2 Compressed Air Production

Compressed air will be used for the pneumatic control valves in the facility as well as all the
pneumatic tools and equipment. The compressed air unit will be composed of compressors and
air driers and compressed air tank.

3.4.3 Nitrogen Production

Nitrogen will be used principally for the equipment blowdown during shutdowns and the
pressurization of the reactor during start-up. The nitrogen production station will be provided by
a third party. It will be generally composed of a compressor, membranes and a storage tank.
The production capacity will be 2200 Nm?3/h.

3.4.4 Electric Substation

An electric substation, including a transformer and a static compensator will be installed outside
the production areas, at the south-western corner of the facility. The capacity of the main
transformer of the project varied between 54 and 90 MW allowing thus a possible future
increase in production.
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The transformer will be installed in a retention basin with a fire-proof crushed stone bed to
contain any accidental spill. The basin will have a retention capacity equal to 110% of the
volume of oil contained in the transformer. The transformers as well as the related safety and
maintenance installations will be designed to conform to Hydro-Quebec standards.

3.5 Material Storage and Handling

Table 3.1 lists relevant information pertaining to raw materials, finished products, combustibles
and chemicals that will be found at the complex, including:

UPhysical state of the material or product

UTransportation mode and frequency

UMaterial usage at the complex

UStorage type (tanks, drums, bags or other)

UMaximum stored quantities

UAverage and annual maximum expected consumption/production.

3.5.1 Raw Material

The majority of the raw material will be delivered by boat from Quebecois facilities such as
Arcelor Mittal in Port-Cartier or from Rio Tinto in Sept-lles. With an average cargo weight of
27,500 tons, between 24 and 30 ships per year will pull up to the docks of Port Saguenay
according to the average and maximum production capacities, respectively. Port Saguenay will
provide a temporary storage space for the cargo.

Once at the facility site, the iron pellets will be transported into a transfer building and then into a
dome or a storage shelter. In the two cases, the pellets will be sheltered from the elements and
the storage area vent will be connected to a baghouse. The site storage capacity will be less
than 100,000 tons.

Lime, dololime and bauxite will be stored in silos (capacity of 120 m?® each) outside of the
smelting and casting building. Their vent will be connected to the EAF baghouse duct system.
Around a hundred trucks per month will be necessary to supply the facility.

Cement will also be delivered by truck and stored in a silo located inside of the screening and

coating building. Between 4,000 and 5,000 tons per year will be required to supply the facility, or
around fifteen trucks per month.
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Table 3.1 Raw Materials and Products
Annual Annual
Maximum Average Maximum
. Mode of Transport Storage Type/ . .
Material T . Stored Consumption Consumption
ransport Frequency Location .
Quantity Or (o]
Production? Production?
Raw Material
Iron Ore Pellets Iron Source Boat 24-30 shipslyear Temporary Pile 100,000 t 680,190 t 830,000 t
(27,500 t) at the Jetty; Piles
within Storage
Buildings or
Domes
Natural Gas Reducing and Pipeline Continuous N/A N/A 135,000,000 165,000,000
Combustion Agent Nm?® Nm?
Lime (Ca0), Flux Truck 100 to 120 Silo Outside of 120 m3/ 30,000t 36,000t
Dololime, and trucks/month the Smelting and product
Bauxite Casting Building
Cement Pellet Coating Truck 13to 17 Silo Inside the 40 m3 4,000t 5,000t
trucks/month Screening and
Coating Building
Bentonite Briquettes Binder Truck 3to4 Silo Inside the 20 m? 1,025t 1,300t
trucks/month Briquetting
Building
Silicate Solution Briquettes Binder Truck 5to 6 Tank Inside the 20 m3 1,460t 1,800t
trucks/month Briquetting
Building
Others
Diesel Emergency Truck TBD Tank/ Fuel 200,000 | TBD TBD
Generator and Station
Heavy Mobile
Equipment

' The average consumption rates are based on 7900 operation hours per year.
The maximum consumption rates are based on the average hourly consumption rates increased by 10% assuming 8760 operation hours per

year.
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Material

Catalysts

Mo-Co for H2S
Generation

Mode of
Transnort

Truck

Transport

Freniiencv

1 truck/20-25
years

Annual

Maximum Average

Storage Type/

| necatinn

Quantity Or

Production?

TBD 50 m®

Stored Consumption

Annual

Maximum
Consumption

or

Production?

Graphite EAF Electrodes Truck 3-4 trucks/Month In Bulk Outside 150t or 10- 850t 1,000t
Electrodes near to the 15 rods
Smelting and
Casting Building
Refractory EAF and Molten Truck 3-4 Trucks/Month In bulk, inside 30t 870t 1,000t
Metal Ladle Liner the smelting and
casting building
Hydrous Aluminium | Anti-adhesive liner Truck 1-2 trucks/year Bags inside the 20t 18t 20t
Silicate of the casting smelting and
machine molds casting building
Dimethyl Disulfide | Added to the PGH Truck 1 Truck/ Month Tank Outdoors in 30 m? 25t 30t
(DMDS) for Corrosion Reduction Area
Inhibition
Activated methyl CO2 Absorption Truck 1 Truck/ Month Drums or Totes 1t 35t 45t
diethanolamine Inside CO2
(aMDEA) Removal
Building
Anti-foaming Agent Added to the Truck 1 Truck/ Month Drums Inside 1001 501 1001
(Amerel 1500 or aMDEA Solution CO2 Absorption
2000) Building
Activated Carbon Filtration of the Truck 1 Truck/ Year Drums 51t 10t 12t
aMDEA Solution
Water Conditioning | Cooling Tower and Truck 1 Truck/ Month Drums or Totes 2-4t 12t 14 t
Chemicals Boiler Inside Water
Building
Polymer Flocculant Precipitation of Truck 1 Truck/Year Drums or Totes 2-4t 10to 20t 11to 21t
(NALCO 71606 or Solids Inside Water
Magna Floc LT25, in Clarifiers Building
or equivalent)
July 2016 i © SNC-Lavalin inc. 2016. All Rights Reserved. 15




SNC-Lavalin Environmental Impact Study i Final Report / Version 00

North Atlantic Iron Corporation

634451

Material

Coagulant (Ferric

Coagulation of

Mode of

Transport

Truck

Transport
Frequency

1 Truck/ Year

Storage Type/
Location

Drums or Totes

Maximum
Stored
Quantity

1-2t

Annual

Average
Consumption

Or

Production?

3to6t

Annual

Maximum
Consumption

or

Production?

3.5t06.5t

Chloride 33% Solids/Lamella Inside Water
solution, FeCls, or Clarifier Building
equivalent)
Products and By-Products
Slag By-Product Truck 8-10 Trucks/ Day Outdoor Pile on 4,500-5,000 70,000 t 85,000t
Impermeable t

Surface

Pig Iron Final Product Boat 16-19 Ships/ Year | Storage Building; 24,000 t 425,000 t 518,000t
Pile at the Jetty
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Bentonite as well as a silicate solution will be stored inside the briquetting building in tanks with
a capacity of 20 m® each. Between 2,500 and 3,100 tons per year will be required, or around 10
trucks per month.

Graphite electrodes will be stored outside close to the EAF building while the refractory for the
lining of the EAF and ladles will be stored inside along with the bags of hydrous aluminum
silicate.

Dimethyl disulfide (DMDS) will be stored outside in a 30 m?® tank located in the reduction sector.
The tank will be equipped with a retention basin that can contain 110% of the tank capacity.
One truck per year will be necessary to supply the facility.

A make-up of 3.5 to 4.5 t/y of activated methyl diethanolamine (aMDEA) solution is required to
compensate for the loss in the sludge produced by centrifugation. Activated carbon will also be
replaced periodically at a rate ranging from 10 to 12 t/y. The aMDEA and activated carbon will
be stored in barrels in the CO2 removal building.

The anti-foaming agent (Amerel 1500 or Amerel 2000) may be added to the amine. The
maximum foreseen quantity is between 50 and 100 liters per year, or less than one barrel per
year. The barrel will be stored inside the building.

3.5.2 Chemical Products for Water Treatment

Various chemical products are required for the treatment of water before its use in the facility as
well as after use before being discharged to the stream.

Table A.1 in Appendix A presents the different chemical products necessary for the two cooling
water circuits as well as for the water treatment before being discharged to the stream. All
products will be stored in barrels or totes inside buildings with the exception of the polymer,
which will be stored in a tank, inside the building. The safety data sheets of these products are
also included in this Appendix.

3.5.3 Natural Gas and Combustibles

A diesel filling station including a storage tank with a storage capacity of 200,000 liters will be
present on site to refill the tanks of the mobile heavy machinery of the facility. The emergency
generator will have its own diesel tank with a capacity of 3,000 liters. The capacity of the tank at
the filling station as well as the annual consumption will be confirmed during detailed
engineering. The tanks will be installed in a retention dyke that can contain 110% of the tank
volume. The filling area will also be confined.

3.54 Final Product i Pig Iron

Pig iron will be stored in a shelter situated immediately to the south of the casting sector. The
storage capacity will be around 24,000 tons. The pig iron will be transported to the storage
building, in different bays, by loading trucks. The pig iron will then be transported to a transfer
building and placed on the multi-user conveyor that will bring it to the jetty or alternatively by
truck should the conveyor be not selected. A temporary storage area will be dedicated on the
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jetty for the pig iron that will be then loaded onto the boats for dispatch. Alternatively, depending
on the location of the clientele, it is possible to deliver the pig iron by truck. Between 16 and 19
ships per year will be necessary to dispatch the pig iron to the clients.

3.6 Water Uses and Treatment

The water systems in the facility are designed to minimize the amount of fresh water consumed
from the municipal water supply as well as the amount discharged into the environment. A
variety of cooling strategies will be used to accomplish this goal, taking into account the
limitations of the potable water supply, the minimization of the environmental discharge and the
specific or particular needs of the equipment and gas to cool. Air coolers will be used in addition
to cooling towers in an open circuit, in direct and indirect contact, as well as closed cooling
circuits in indirect contact.

The wultimate objective of the facilityds water

wastewater generated for a zero-discharge plant. Despite efforts to achieve this goal, a residual
flow must be discharged. There will be three discharge points, one for process wastewater, one
for runoff water and one for sanitary wastewater. The three effluents will be discharged to water
course number 5.

Potable water originating from the municipal water supply of the City of Saguenay will be used
as industrial water, with and without treatment. Approximately 126 m?®h of fresh water from the

municipal supply will be required for the faci | i tydés wvarious indust

mainly for cooling of process equipment, through direct and indirect contact, treating gas and for
the production of demineralized water. Approximately 0.5 m®hr will be used for sanitary and
laboratory needs.

One of the strategies for reducing the total flow of consumed water and the flow of the final
effluent is to soften a portion of the make-up water to the cooling towers in order to be able to
increase the number of cooling tower concentration cycles.

This strategy, which could result to a reduction of up to 80% of the blowdown flowrate, also has
some constraints which require a more in depth analysis. The hardness of the potable water
being quite high (see Appendix C), ions exchange treatment systems would generate a
significant flow of brine at the regeneration cycle.

This strategy, which will allow the blowdown flowrate to be reduced by more than 80%, involves
however constraints that must be evaluated more in depth. Given that the potable water has a
high hardness level (see Appendix C), the treatment systems that use ion exchange will
generate a significant flowrate of brine during the regeneration cycle.

Also, concerning the make-up water to the QCT, only trials carried out during production will
allow the technical feasibility to be validated for the water softening and thus increase the
number of concentration cycles. The principal constraint is related to the equipment
manufacturer guarantee that fixes the number of concentration cycles in order to control the
water chemistry that is influenced by direct contact with process gas.
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NAIC will evaluate the technical feasibility of the increase in the number of QCT cooling water
concentration cycles during its operation. As for the indirect contact cooling water at the EAF
sector, the optimization of the number of concentration cycles will be initiated at the detailed
engineering stage.

For the purpose of the ESIA, flowrates are provided without optimization of the number of
concentration cycles of cooling water.

The municipal potable water system will provide as needed the water necessary to combat fire.
Figure 3.4 shows the different water uses of the facility.

3.6.1 Demineralization Unit

A small demineralized water flow will be necessary to produce steam at the auxiliary boiler
water (2 m3hr) as well as for make-up to the amine solution in the CO2 removal unit (1 m%nhr).
The system is also capable of an additional production of 3 m3hr when needed to make up for
losses in two cooling water closed circuits, one with air coolers and one for the reactor jacket.
The losses could be generated by maintenance work that would necessitate the emptying of the
circuit. Water will be analyzed before its emptying to determine if it can be sent to the
wastewater treatment plant of the facility or if it can be eliminated off site.

The demineralization unit will consist of two ion exchange resins. The quality of the
demineralized water is ensured by a periodic regeneration of the resins with a strong acid, either
hydrochloric, for the cationic bed and with a strong base, or with caustic soda, for the anionic
bed. The resin rinsing will last an average of one hour per bed per day, for a flowrate of around
5 m3h. The effluent will be accumulated in a basin, the pH will be adjusted as needed, and then
it will be transferred to the wastewater treatment system at an adjusted average varying
between 0.5 m®h and 5 m®h. Considering the small effluent flow of the regeneration it can be
sent to the primary clarifier.
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Figure 3.4 Water Uses
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3.6.2 Quenching Cooling Tower Water

Approximately 55.5 m®/hr of make-up water (potable water) will be required to make-up for
losses (evaporation and blow-down) in the water circuit of the reduction sector Quenching
Cooling Tower (QCT). This tower serves principally to cool various cooling water circuits
through direct contact with process gas and indirect contact with reduction-sector equipment.

A water stream of 757 m®hr cools and cleans reduction process gas through direct contact
(process gas quenching water upstream of the compressor as well as compressor cooling
water). A portion of the water is first cooled as it passes by air coolers. Water that was in contact
with process gas passes through to a degasser venting to the flare before recycling to the QCT.

The reduction reaction produces an excess of water. Thus 784.5 m®h of water from the
reduction sector are sent to the QCT to be cooled while only 757 m®h of water from the QCT
basin will serve to clean and cool the gas. A flow of 9.1 m%nh is returned to the lower part of the
gas separator to agitate the bottom of the process gas separator to keep moving the dust
particles and to avoid clogging the return stream. This effluent, loaded with solids, is sent to the
primary clarifier.

A second loop containing 1629.6 m?/hr of indirect contact cooling water is sent to the QCT. This
water cools equipment from the reduction sector (hydraulic unit, control room air conditioning,
process gas compressor and air compressor cooler).

Part of the water from the QCT basin is sent back to the reduction sector to cool and clean the
gas. Another part of the water from the QCT passes through a third cooling circuit of the reactor
jacket, in a closed circuit. Lastly, another part passes through a heat exchanger to condense a
small fraction of the amine regenerator.

Water from the cooling tower is treated with sulfuric acid, biocide and antiscalants to control the
pH, biological growth and calcium and magnesium build-up in the piping and equipment. Around
one quarter of the total flow circulating in the QCT is filtered. The filters are cleaned periodically
(approximately over one hour per day) generating a flow of 30 m%nhr that will be sent to the
primary clarifier. Water will also be lost through evaporation (64 m3/hr). The number of water
concentration cycles is fixed at 2.3, the cooling tower has 4 cells unit and the heat loss is around
40 MW.

3.6.3 EAF Cooling Tower, DRI Conveyor and Pig Caster Cooling

Approximately 14 m3/hr of fresh make-up water will be required for losses through evaporation
and blowdown in the cooling tower related to the electric arc furnace (EAF) equipment. A flow of
around 304 m3hr of water circulates in the piping and cools equipment (electrode clamp ring,
busbar and secondary cables, electrode supports, exterior casting hole and the transformer)
through indirect contact. Dispersant and biocides will be added to the cooling tower basin. A
continuous purge of 6 m%hr is necessary to maintain the proper concentration of minerals in the
system. The blowdown is sent to the clarified water basin. The number of concentration cycles
is fixed at 4, the cooling tower has two cells and the heat loss is of around 4 MW.
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Water is also used in a closed-circuit to cool the exterior shell of the EAF, the furnace door and
the hood of the EAF gas conduit. Circuit water is initially treated with a corrosion inhibitor and a
biocide. As needed, demineralized make-up water will fulfill the circuit losses, following
maintenance work for example.

During shut-downs and start-ups of the reduction process, the first DRI produced does not have
sufficient metalized iron. Off-spec DRI is placed on a conveyor and cooled by direct contact with
water. Cooling water from the conveyor is sent to a pit where the heaviest particles accumulate
and will then be recovered in a briquetting unit. The water from the pit, laden with solids, goes to
a hydrocyclone where the solids are collected and sent to a clarifier from the blowdown at 4.2
m®/hr. Make-up water with the same flowrate is thus necessary. This flow would only occur
during shut-down and start-up of the reduction unit and would last around one day.

Potable water at an average of 50 m%hr is also necessary for direct-contact of the casting
machine. Water partly evaporates upon contact with the product and flows by gravity to a basin
beneath the casting machine where it is continuously recirculated. As the water is in direct
contact with the high-quality ductile iron, it is necessary to use potable water. Additionally, the
use of potable water prevents the formation of mineral deposits and thus reduces the quantity of
solids generated. The ventilation from the casting area is through the EAF baghouse ducting
system.

3.6.4 Industrial Wastewater Treatment

Figure 3.5 illustrates the principal industrial wastewater treatment steps.

Industrial wastewater is mainly generated through the use of water to directly cool and clean
process gas streams. As water is in direct contact with process gas, solids, contained in the gas
are present in the wastewater. The treatment process consists principally of removing solids
through the use of a primary clarifier and addition of a polymer to flocculate the solids. Sludge
that is generated will be sent to an accumulation basin which will feed the sludge thickener,
followed by a belt filter press. The filtrate will be returned to the primary clarifier and the sludge
will be recovered in a briquetting unit to be made into briquettes and recycled to the reactor. The
moisture content of the sludge is around 30% at the filter press exit.
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Figure 3.5 Simplified Diagram : Industrial Waste Water Treatment
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The principal continuous and intermittent effluents are identified in Table 3.2.

Table 3.2 Flowrates of Streams to Treat and Reuse

Effluents to Treat (permanent flows: 90.3 m3/h)

Process Gas Quench and Cooling 72.1 Continuous
Water (Reduction)

Quenching Cooling Tower 11 Continuous

Blowdown

EAF Cooling Tower Blowdown 6 Continuous

Boiler Blowdown 1.2 Continuous

Filter Cleaning of the 30 Intermittent (once daily for 1 hour)
QCT

Conveyor Cooling Water 4.2 Intermittent (24 hours during each
(Hydrocyclone) start-up and shut-down)
Regeneration of the 5 Intermittent (once per day for one
Demineralization Unit hour)

Treated and Reused Water (74.5 m3/h)

Process Gas Quench and Cooling 63 Continuous
Water (Reduction)

Electrode Spray-Cooling 8 110 minutes per 130 minute
tapping cycle

Pellet Coating 3 Continuous (depending on the
pellet moisture level)

Water in the Sludge 0.5 Continuous

Water Discharged to Water Course No. 5 (15.8 m3h or from 0 to 16 m3/h)
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Water exiting the primary clarifier flows to the clarified water tank. Sulfuric acid is added here to
adjust the pH. A portion of the clarified water is then returned to the reduction sector to quench
and cool the process gases while another portion undergoes a secondary treatment.

The effluent contains a certain ammonia concentration that comes from the reduction sector.
Under certain conditions, ammonia can be generated during the cracking of natural gas.
Ammonia is found in the process gases and then condensed in the quenching and cooling
water. Ammonia in the effluent will be removed in an extraction tower by an upward moving air
current. Ammonia will be transferred from the water to the air. A sulfuric acid scrubber will allow
the air to be treated before being released to the atmosphere. The scrubbing solution, 0.8 m?/d,
will be collected in a tank of 12,000 liters.

The effluent is treated and sent to a second clarifier, called the lamellar clarifier, where through
pH adjustment, as well as addition of coagulant, the heavy metals are transformed into non-
soluble oxides that are deposited on the bottom of the clarifier when the water passes into the
lamellar section. The sludge will be collected and sent to the primary sludge clarifier.

At the exit of the lamellar clarifier, the pH will again be adjusted and the clarified water will pass
through a sand filter. The filter will be periodically cleaned with filter water flowing backwards
and the cleaning effluent will be returned upstream of the lamellar clarifier.

From the exit of the sand filter, 8 m®h will be used for the spray cooling of the electrodes, so the
water will be lost through evaporation. This flow is almost continuous, the electrodes being
cooled more than 90% of the time. Another 3 m3h will be used for the pellet coating where the
water is consumed to form cement. The flow can vary depending on the humidity of the pellets.
Both flowrates are average values.

The residual flow (0 to 16 m3/h) will be discharged to water course no. 5 via control point no. 3.
Before discharge, an injection of sodium bisulfite controls the concentration of total residual
chloride at the exit to the value equal to the limit of detection which is 0.001 mg/| of total residual
chloride. Chlorine comes principally from biocides added to the cooling water circuits.

The expected quality of the water downstream of the primary clarifier and before discharge to
stream no. 5 is provided in Table 3.3.
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Table 3.3 Expected Quality of Water Upstream and Downstream of the Final Treatment

Downstream of At the Control Point before Final Discharge

Parameter

Primary Clarifier To Stream No. 5
pH 8 ppm 61095
Temperature 50°C 40°C
Total Hardness (CaCOs3) " 600 mg/l 500 mg/I
Total Alkalinity (CaCO3) " 350 mg/l 120 mg/l
Total Iron "1 mg/l 0.2 mgl/l
Petroleum Hydrocarbons (C10Cso) "10 mgl/l "2 mg/l
Total Ammonia Nitrogen " 250 mg/l 5 mg/l
Nitrates (NOz) " 50 mg/l 5 mgl/l
Sulfates "800 mg/l 460 mg/l
Total Suspended Solids "50 mg/l 10 mgl/l
Chlorides " 500 mg/l 200 mg/Il
3.6.5 Sanitary Wastewater Treatment

Sanitary wastewater will be treated on site as the sector is not served by a municipal sanitary
sewer. Four treatment steps will be necessary, including a large-capacity septic tank (primary
treatment for solids removal) followed by electrocoagulation (tertiary treatment for the removal
of phosphorous), bicfiltration (secondary treatment) and a polishing unit (tertiary) for
disinfection. Figure 3.6 illustrates the sanitary wastewater and stormwater treatment chain.

The septic tank will remove part of the solids. At the exit of the septic tank, the water is sent to a
phosphate removal unit where a continuously light intensity electric current between two
submerged electrodes will allow phosphate coagulation. Sludge containing phosphates will be
returned to the septic tank. Treated water will then pass through an Ecoflo biofilter where they
will pass through the entire filtering media. Contaminants are degraded by bacteria present on
the surface of the biofilter. Finally, at the exit of the biofilter, water is disinfected through
ultraviolet rays in order to reduce the residual concentrations of pathogens.
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Figure 3.6 Simplified Diagram : Sanitary Waste Water and Run-off Water Treatment
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The design criteria are the following:

UOperation: 24-hours per day, 7 days per week
UNumber of daytime employees (Monday to Friday): 85
UNumber of night and weekend employees: 40

UNo showers

UWorker clothing washed off-site

UNo phosphate-based soap will be used in the facility

According to the guide for the Study of conventional Domestic Wastewater Treatment
Technologies, the average flow to treat is 10.1 m®/day with peaks of 7 liters/min. The estimated
guantities of the principal contaminants, upstream and downstream of the system, are indicated
in Table 3.4.

Table 3.4 Sanitary Wastewater Characteristics
Parameter Concentration Before Treatment Concentration After Treatment
BODs 250 mg/l 2 mg/l
TSS 300 mg/! 2 mgll
Total Phosphorous 10 mg/I 0.1 mgl/l
Fecal Coliform Not defined <10 CFU/100ml

A control point (no. 1) will be installed before the effluent in water course number 5.

3.6.6 Run-off Water Management

All site run-off water will be drained to peripheral drainage ditches that converge to a retention
basin before being discharged to the environment. The principal objective of the design of the
drainage system is to control the flow of the run-off water so that the prevailing hydraulic flow
that existed before construction of the facility remains the same. Drainage ditches will be
designed to be able to hold one hour of rainfall for a 25-year storm (35.8 mm). The basin will be
designed to accommodate a 100-year storm over 24 hours (96 mm) as well as the maximum
rain level over 3 hours and a recurrence of 100 years (54 mm). Depending on the areas covered
by asphalt, gravel or structures, the runoff coefficients, pluviometry as well as the water quality,
the retention basin will be sized at 4,800 m3. The sizing of the basin will be confirmed during
detailed engineering.

Three types of contaminants are likely to be found in the runoff water: suspended solids, iron
and hydrocarbons.
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Typically, around 80-100 mg/I of total suspended solids are found in runoff water (MDDELCC,
Stormwater Management Guide). Runoff water will reside in the basin for a minimum period of
24 hours, allowing around 80% of the solids to be removed.

The possibility of the runoff water containing iron is relatively low. The conveyors are completely
enclosed, so neither the pellets nor the pig iron will be exposed to the elements. The points of
transfer are equipped with scrubbers. Only slag will be stored outside. Despite confinement
measures, it is prudent to consider a means for iron removal before discharge to the
environment. Therefore, it is necessary to reserve a minimum amount of space in the basin to
allow for coagulation. The permanent volume of 200 m? is fixed at 10% of the volume of a
medium-intensity precipitation. Water volume in the basin varies between a minimum of 200 m?3
and a maximum of 4800 m3, which corresponds to the 100-year storm added to the minimal
permanent volume.

There is always a risk that runoff water contains oils and greases in the process area exposed
to the elements, particularly in the reduction sector, the electric sub-station and the diesel
refueling area. The potential contaminated surface area is reduced at the source by the
presence of buildings for the majority of equipment in the reduction sector. These sectors would
have their own retention structures, and drainage water would pass through a hydrocarbon
separation unit before being discharged into the peripheral ditches followed by the retention
basin. The hydrocarbon separators will achieve a concentration of less than 2 mg/l in C10Csp at
the exit of the separators.

An additional protection barrier will be added to the CO, removal area. This area is the only one
in the facility that has another potential runoff water contaminant. As amine solution is present in
several pieces of equipment, it is imperative that this sector be isolated. The zone will be
surrounded by an embankment wall so that any spill containing amine would be recovered
separately from the other runoff water, avoiding its contamination. Amine is contained in an
enclosed circuit; control and retention of a leak is ensured through the monitoring of the amine
feed rate to the make-up circuit. Before emptying the retention wall area to the retention basin,
the water will be analyzed to validate the absence of amine. An operational procedure will be
written to describe this operation.

As with the amine sector, an operational procedure will be developed for the management of
rain water that accumulates in the diesel tank and filling area and electric substation retention
dykes. The retention dyke valves will be maintained in a closed position and will be open only
after the absence of visual evidence of an oil film on the top of the water is confirmed.

The discharge of the retention basin of the stormwater will fluctuate with the seasons. It is
assumed that the flowrate will be zero during winter, which is more or less between the
beginning of December to the end of April. According to the historical precipitation data from the
Environment Canada Bagotville monitoring station, between 1981 and 2010, the average total
annual precipitation (rain and snow) was 664 mm. Considering the runoff coefficients of
buildings and gravel, the average retention basin release flowrate will be 0 to 5.5 m®h during
summer months. Before the winter period, the basin will be emptied to its minimal permanent
level in order to accommodate snow melt.
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A control point will be placed at the exit of the retention basin. The discharge conduit will be
connected to stream no. 5.

3.7 Solid and Hazardous Waste

The nature, origin, approximate quantities and the management methods of different solid
wastes generated at the facility are presented in the following sections. The hazardous waste
materials will be stored in accordance with the applicable regulation and then dispatched off-site
by authorized transport means to disposal or recycling sites operated by authorized firms.

3.7.1 Slag

Slag will be stored outside on an impermeable surface with a permeability coefficient of less
than 1x10° cm/s. The exact location of the slag storage as well as its storage capacity will be
defined during detailed engineering. For the purposes of the study, the storage area is shown in
Figure 3.1, in the southeastern part of the facility. In this sector, a layer of clay around 6 to 9
meters deep can be found. Again, for the purposes of the study, the storage capacity of the slag
will be equivalent to that produced in 21 days of production, or around 4,500 to 5,000 tons of
slag.

Between 70,000 and 85,000 tons per year of slag will be produced depending on the production
rate of pig iron, either average or maximum. Between 8 and 10 trucks per day will be necessary
to transport the slag from the facility to their repurposing site.

According to Appendix 4 of the Quebec Waste Regulation (réglement sur les matieres
résiduelles), slag is defined as a hazardous waste, and identified as E10. The slag that will be
produced by NAIC does not have the characteristics of a hazardous waste. The slag will be
made up of gangue, which is the minerals that have no value that are contained in the pellets,
and flux. Furthermore, slag from steel mills and foundries are usually repurposed as aggregate,
in Quebec and elsewhere in the world. In 2002, the Ministry of Environment published a guide
for repurposing non-hazardous inorganic waste from industrial sources as a construction
material: http://www.mddelcc.gouv.qc.ca/matieres/mat_res/inorganigue/index.htm. On page 4 of
this guide, in the introduction, it is mentioned that the guide was published to encourage the
repurposing of foundry sand, steel mill slag, mining residue, etc. The guide thus assumes that
the slag is a non-hazardous waste. However, the regulation on hazardous waste adopted after
the publication of this guide has pronounced that slag is a hazardous waste.

The economic feasibility of the project assumes that the slag can be repurposed as an
aggregate and that it will not need to be managed as a hazardous waste, either in storage,
handling or disposal. The project design and the impact study use the hypothesis that the slag is
non-hazardous waste and that it can be repurposed.

NAIC has first defined the slag characterization by modeling before proceeding with production
trials to generate slag. The methodology followed for this modeling is presented at Appendix B1.
The typical iron pellet composition as provided by Arcelor Mittal in Port-Cartier area also joined
in this appendix.
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NAIC possesses one foundry (EAF) on a small-scale in its Forks Specialty Metals (FSM)
facilities. These facilities were used for different tests in the context of the project development
including those necessary for the slag characterization. The trials were carried out in June 2016
according to the above mentioned Guide. The results of the tests available at the moment of the
ESIA writing are presented at Appendix B3.

The results will enable the slag classification according to categories I, Il or Il which are
corresponding to the different end-use possibilities of the slag as defined in the Repurposing
Guide, see Appendix B2.

3.7.2 Screening Fines

The fines from iron pellet screening will be recovered in a silo to be later made into briquettes. A
total of approximately 26,000 t of fines will be recovered annually.

3.7.3 Sludge: Wastewater Treatment and Baghouse

The design of the facility foresees that 100% of the sludge from the wastewater treatment plant
(industrial and storm) and 100% of the dust captured by the baghouse are recovered in the
briquettes that will be reinserted into the reactor. The quality of the dust of different baghouses
and sludges will be analyzed in order to form a mixture whose concentration of iron is
controlled. Approximately 4,045 t/y of dust and sludge will thus be recovered.

In the case that the quality of the sludge or dust does not allow their recovery in the reactor, as
an anomaly, they will be eliminated as hazardous waste.

3.74 Scrubbing Solution

A sulfuric acid scrubber at the wastewater treatment plant will generate a used scrubber solution
of ammonium sulfate. Around 300 cubic meters per year of this hazardous waste will be
eliminated by an external company.

3.7.5 Centrifugation Sludge

There will be a sludge produced from centrifuge at the CO, removal unit that will contain a
certain quantity of aMDEA and iron dust. This sludge cannot be reused within the process, and
will be managed as a hazardous waste. Around 15 tons per year will be generated.

3.7.6 Refractory Bricks

Around 600 tons of waste refractory bricks will be generated annually. These bricks are
generated from maintenance work, or the relining of the inside of the EAF and the casting
ladles. The bricks do not have the characteristics of hazardous waste. They will be either
recycled or eliminated in a dry landfill.
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3.7.7 Activated Carbon and Catalysts

A molybdenum and cobalt-based catalyst is used for the generation of hydrogen sulfide. The
lifetime of this catalyst is estimated to be between 20 and 25 years. The quantity to dispose of
will be approximately 50 m?.

Catalyst suppliers generally recover the used catalysts and regenerate them. Otherwise, the
used catalysts will be characterized, stored and disposed of according to applicable regulations.

3.7.8 Waste Oil and Solvents

Captured waste oil from the oil separators, as well as all other waste oil from various pieces of
equipment in the facility, will be collected in barrels, stored temporarily on site and transported
off-site by an authorized firm. It is difficult at this stage of the project to provide an estimation of
the quantities that will be generated annually.

Solvents will be used for chemical analyses in the laboratory. Used solvents will be stored
temporarily on site then transported off-site by an authorized firm. Several liters of waste
solvents will be generated annually by the laboratory.

3.7.9 Domestic Waste

In view of the future prohibition of organic waste landfilling announced in the Québec Policy on
Waste Management, NAIC intends to work with the City of Saguenay and align itself with the
measures undertaken by the City in view of the ban, as stated in its 2016-2020 Revised Waste
Management Plan of the City of Saguenay and the Fjord du Saguenay RCM.

Domestic waste generated on the facility site of NAIC will be principally made up of organic
waste generated by the cafeteria and other sanitary waste. They will be disposed of in identified
garbage bins and periodically emptied into roll-off containers. These containers will be regularly
transported by a sub-contractor to a landfill or compost site if the facility pre-sorts the waste.

Containers allowing the sorting and the collection of recyclable materials (paper, cardboard,
glass, metal, plastic, wood) will be installed in various locations throughout the facility. These
materials will be sent to the local sorting centers.

3.7.10  Empty Containers

Empty containers, such as soiled barrels, will be transported off site by an authorized firm and
managed according to applicable regulations.

3.8 Atmospheric Emissions

The cast iron plant will contain several atmospheric contaminant emission sources. The
continuous emission sources in the reduction area will include the following:

U Flue gases from the reduction gas preheating furnace (process gas composed of 16.4% of
methane and natural gas);
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U Flue gas after the oxidation of the hydrogen sulphide contained in the gas of the CO:
removal system;

U The pilot of the natural gas-fueled flare;
U Flue gases from the auxiliary boiler;
U  Ammonia emissions from the acid scrubber of the wastewater treatment unit.

The continuous emission sources in the smelting and casting areas include the following:

U Gases emitted during the smelting, the opening of the electric arc furnace and casting area.

These gases are collected by t heroliadiolthetidustg 6s v en
collector;
U0 Combustion gaseshedtersom the | adl esb

The dust and combustion sources associated with the transfer and handling of materials such
as pellets, fines, briquettes and direct reduced iron (DRI) include the following:

U Unloading of pellets in the transfer building whose vent is connected to a baghouse;
U Loading of pellets in the storage building in which the vent is connected to a baghouse;

Screening operations and coating of the pellets inside a building where the vent is
connected to a baghouse;

U The vent of the briquetting building directed towards a baghouse;

U The two sludge dryers of the water treatment unit and briquettes, both located in the
briquetting unit;

U The vents of the reactordéds |l oading hopper and ¢t}
towards the gas collection system of the main baghouse of the smelting and casting area;

The intermittent sources used in emergencies, shutdowns and start-ups include the following:

U Dust emissions generated during the cooling of the off-specification DRI conveyor are
routed towards the baghouse of the smelting and casting area;

i The flare of the process gases used as fuel (combustion products for a methane-rich gas);

i Exhaust gases from the diesel-fueled engine of the emergency generator (light heating oil,
diesel, combustion products).

Finally, intermittent sources related to trucking operations within the plant will be considered for:

U Slag between the smelting area and the storage area;
U Sludge between the water treatment unit and the briquetting unit;
U Fines between the fineasitp sil o and the briquettir
U Dusts between the baghouse of the smelting and casting building area and the briquetting
unit.
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If the pellets and pig iron are trucked between the plant and the jetty, combustion emissions
from the heavy trucks used as well as fugitive dust emissions associated with pellet storage and
loading will be considered with respect to the cumulative impacts.

Table 3.5 presents estimated annual air emissions from fixed and mobile sources for the pig

iron manufacturing plantodés maxi murmpepmtonnducti on cap

July 2016 i © SNC-Lavalin inc. 2016. All Rights Reserved. 34



SNC-Lavalin Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

Table 3.5 Estimated Annual Air Emissions from the Cast Iron Manufacturing Plant (tons per year)

A7
Baghouse Total
Cotaminans PrCAInG Avdlary  Flared " Casing OSSR sgeening  ne o, ETSOON SN Tuckng T
urnace Boiler and Pilot Baghouse Baghouse Baghouse and Briquetting o plant -
(EAF) Coating Unit
Building
NOx 56.27 0.54 0.39 53.75 0 0 0 0.56 0 1.56 113.1 0.01 113.1
CO 79.76 1.05 1.31 14.5 0 0 0 1.23 0 0.12 98.0 0.00 98.0
SO, 45.18 0.01 0.00 0.05 0 0 0 0.01 0 0.00 45.3 0.00 45.3
PMt = PM_s 7.22 0.10 0.71 42.79 1.16 1.93 1.16 1.10 0 0.01 56.17 3.04 59.2
TOC 10.45 0.14 2.12 6.14 0 0 0 0.16 0 0.03 19.0 0.08 19.1
VOCs 5.22 0.07 2.10 5.73 0 0 0 0.08 0 0.03 13.2 0.00 13.2
NH;3 0 0 0 0 0 0 0 0 1.45 0 1.4 0.00 1
CO, 277,592 1,470 1,371 44,525 0 0 0 1,719 0 153 326,830 1.05 326,831
CHa 2.45 0.03 5.58 0.17 0.00 0.00 0.00 0.15 0.00 0.01 8.39 0.00 8.4
N.O 2.18 0.03 0.02 0.15 0.00 0.00 0.00 0.03 0.00 0.02 2.43 0.00 2.4
GHG CO.eq 278,320 1,478 1,493 44,576 0 0 0 1,732 0 161 327,760 1.05 327,760
Notes: The fA00 values indicate that the contaminant is absent or at trace | evels.

(1) VOCs, excluding methane and ethane, as defined in the Clean Air Regulation (CAR).
(2) Annual emissions of the flare include emissions from the four shut-down/start-up events.
(3) The PM.emissions are not equal to the PM, s emissions for mobile sources, they are respectively 3.04 and 0.81 t/y. The value of PM;has been recorded.
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All emission rates (kg/h) presented are based on a production rate equivalent to 110% of the
pl antds nominal hourly capacity. Wher e emi
are based on average emissions.

ssions

A more detailed description of each emission source including the emission calculation
hypotheses can be found in Appendix D1.

3.8.1 Emission Standards

Table 3.6 compares the facility design criteria and the atmospheric emission standards fixed by
the Clean Air Regulation (CAR) of Quebec and the Multi-sector Air Pollutants Regulations
(SOR/2016-151) of Canada (MAPR). As shown in this table, the atmospheric emissions related
to the NAIC project in Saguenay respect the applicable standards.

Table 3.6 Emission Standards

Regulated
Contaminant

Facility Design

Criterion Emission Standard

Equipment

Regulated Activity

Pig Iron Production Coating, Briquetting, Particulate Matter Baghouse 16.8 kg/h
Process Pellet Reduction, Guarantee of 9.2 Article 148
Smelting and Pig mg/Rm3
Iron Casting PM emissions
estimated at 5.44
kg/h
Baghouses for the Particulate Matter Particulate Matter Baghouse guarantee | 30 mg/Rm3
Briquetting Unit from the Industrial of 9.2 mg/Rm?3
Process
Baghouses from the | Handling of pellets Particulate Matter Baghouse guarantee | 30 mg/Rm?3
transfer and storage | and product of 9.2 mg/Rm?3
buildings
Gas Preheater Natural gas and NOx 025 g/ GJ026 g/ GJ (ATr
process gas CAR; nominal calorific
combustion capacity >30 MW)
025 g/ GJ (Ar
MAPR; Gap between the
preheated air and
ambient air > 155 °C)
Package boiler Combustion of NOx 018 g/ GJ0O26 g/ GJ (ar
natural gas CAR; nominal calorific
capacity O3
MW)
018 g/ GJ (ar
MAPR, yield > 90%)

According to article 148 of Chapter 1X, Section IV concerning steel production facilities, a pig
iron or steel production process must not emit into the atmosphere any particle concentrations
above the emissions limits prescribed in Appendix C of the CAR.

The particle emission limits described in Appendix C are defined as a function of the process
feed rate, which is itself determined by the weight of the total material introduced into an
industrial process during a complete operation cycle, excluding liquid and gaseous combustibles
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and air. The definition of process limits is important to define the applicable standard. In the
case of the pig iron production facility, all the activities have been included within the same
process, with the exception of the handling, transfer and storage of iron pellets. The pellet
coating operation was considered to be a physical change of material, the same type as the
briquetting operation. As the screening operations are carried out in the same building as the
coating operations, whose emissions are evacuated through the same stack, they have been
included in the process. Finally, emissions from sources A5 and A6, the transfer and storage
building baghouses, as well as the intermittent sources such as the flares or the emergency
generator as well as the trucking activities and steam production have been excluded from the
calculation. Sources Al, A4, A7 and A8 were considered.

The briquetting activities are subject to the emission standards in Article 10, 12" paragraph, or a
maximum emission of 30 mg/Rm3. This may appear contradictory with the emission standard of
article 148, which includes the emissions from the briquetting operations. If the briquetting unit
was excluded from the calculation of the emissions standard, the latter would be the same as
the briquettes will be fed continuously to the reactor. The emission rate would however be lower
as the briquetting unit emissions would then be excluded from the calculation. Whether the
briquetting activities are subjected to article 10 or article 148, the facility emissions will be in
compliance.

Transfer, sliding and handling activities are targeted by article 10 and should not emit into the
atmosphere particle emission concentrations above 30 mg/Rm?.

Nitrogen oxide emissions from the gas preheater as well as those from the package boiler are
targeted by article 65 of section |11, Chapter VI
power is above 30 MW, the maximum nitrogen oxide emission values must be 40 g/GJ while

those of the package boiler must be 26 g/GJ for a nominal calorific capacity of 4.5 MW. At the

federal level, the MAPR also limits the NOx emissions from heating apparatuses, or at 25 and

18 g/GJ for the gas preheater and the boiler.

3.9 Noise Emissions

The noise generated by the operation of the NAIC plant could potentially affect the nearby
communitiesd sound environment. The noise sources
sources within the perimeter of the plant and transportation of materials between the plant and

the wharf.

The stationary sources will consist mainly of the mechanical equipment required for the
manufacturing processes. The process equipment w
buildings, which will reduce the noise outside. The most significant sources that are not located

inside the buildings include the cooling towers, the air coolers, the preheating furnace fans, the

EAF baghouse and other baghouses, the electrical substation power transformer and ventilation

of buildings. The transportation of sludge, fines and dust by means of mobile equipment from

their place of production to the briquetting unit
the storage area are noise sources that will be considered in the NAIC pl ant 6s stati or
sources.
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I n order to address the projectds cumul ative

the wharf and the plant site will be considered. The APS will be responsible for handling and
transportation operations from the dock to the plant.

3.10 Supporting Infrastructure
3.10.1 Natural Gas Supply

Natural gas will be supplied by Gaz Metro. Currently, only the urbanized sectors of the boroughs
of Jonquiere, Chicoutimi and La Baie possess a natural gas distribution network. The Grande-
Anse intermodal marine industrial park does not possess a connection to the existing network.
Gaz Metro must therefore install a gas line that would link the facility to the distribution network;
a conduit of 250 mm (less than 10 inches) over a distance of 16 km is currently under study, of
which the final route is not yet defined by Gaz Metro. This conduit could potentially pass along
the existing road or railroad up to the facility. The hook-up point is located near the airport, on
Chemin Saint-Anicet. Gaz Metro will be responsible for obtaining the environmental
authorizations necessary for the extension of the network.

3.10.2  Electricity Supply

Electric energy supply to the facility of around 75 MVA will be obtained from the Hydro-Quebec
distribution network. A new electric line of 161 kV will be necessary over a distance of around 8
to 22 km depending on the hook-up solution that will be used. By the end of 2016 Hydro-
Quebec will have completed its planning study. This plan will help determine the optimal
connection. The extension of the power grid is the responsibility of Hydro-Quebec which will
ensure any required environmental permits have been secured.

3.10.3  Water Supply

The potential project site is currently served by the potable water supply network via Chemin de
la Grande-Anse. In order to meet the water needs of the facility, an additional conduit will be
constructed between the St-Anicet reservoir and the facility site. A conduit with a 250 mm
diameter (allowing for a flow of 210 m?h) following the existing railway corridor, over a distance
of around 15 km. This project will be carried out by the City of Saguenay to improve water
distribution to the Grande-Anse Intermodal Marine Industrial Park.

3.104 Railway

No modification to the railway is required. At this stage of the project, it is not foreseen that
material will be received or delivered by train.

3.10.5 Port and Conveyor Facilities

The raw material as well as the final product will be received and expedited by boat. The port
facilities of Grande-Anse will be used. The ship dimensions, around 220 m in length, are
standard and do not require modification to the existing jetty. Two temporary storage spaces
must be reserved at the jetty for the reception of iron pellets and expedition of the pig iron. The
Saguenay Port Authority (APS) is responsible for reception, handling and delivery of material
between the jetty and the NAIC facility. Two options are under study by the APS. The first
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consists of installing a new multi-user conveyor, 2.4 km long, and the second consists of
transporting the material by truck between the facility and the jetty.

In the case of the conveyor, mobile equipment (conveyor and hopper) will be provided at the
jetty in order to maintain operation flexibility. For trucking, only loading trucks and transport
trucks will be necessary.

3.11 Facility Pre-Start-up

Once the plant is physically completed, pre-commissioning activities must be carried out. The
main activities involved in this process are:

UHydrostatic testing of piping and equipment;
URinsing and cleaning of lines and pipes;

U Checking of leaks in critical lines;

UPurging of process lines with nitrogen;
UBlowing of steam lines;

U Checking of control instrumentation;

U Load testing of all motors, fans, etc.

Management of wastewater produced during the pre-start-up phase will be defined during
detailed engineering. It is possible that chemical products for cleaning equipment/conduits are
used. The most likely management option will be that of disposing wastewater off-site.
Complementary information will be provided during the request for a certificate of authorization
for the construction of the facility.

3.12 Plant Closure

At the end of its useful life, the plant will be closed and dismantled according to the regulations
enforced when closure takes place. Decommissioning of an industrial site may require, but is
not limited to, the following activities with consideration of the legal requirements when the plant
will cease its operations:

UPreparation of a decommissioning plan for the disposal of assets of closed operations;
uDismantling and demolition of facilities;

URecycling of dismantled materials and equipment still reusable where feasible;
uDisposal of other materials, obsolete equipment and demolition debris;

uClean-up and rehabilitation of site if required i contaminated soils and groundwater;
UReuse of site for an industrial facility or other compatible use.
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3.13 Construction Activities
3.13.1 Construction Schedule

Construction of the pig iron plant is foreseen to be carried out over a 22 month period.
Construction is scheduled to start in Q2 of 2017, once the appropriate permits are obtained.
Plant commissioning is scheduled for Q2 of 2019.

The manpower needed will vary during the construction phase. The anticipated evolution of the
number of workers required on-site during the 3 years of construction is presented in Figure 3.7.
Up to 390 workers will be required during the construction peak.

Figure 3.7 Labour Requirements during Plant Construction
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The main construction phases are divided into several activities, as presented in Table 3.7.
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Table 3.7 Construction phases

Activities Period (approx.)

(months)

Mobilization & Site preparation:

Excavation and leveling

Soil compacting

Construction of temporary access roads

Implementation of temporary facilities; construction site trailers, offices and sanitary
facilities

Earth works and ditches

Preparation of foundation, drain systems

Construction work:

Erection of foundations

Engineering; process area, electrical substation, buildings etc. 19
Process, mechanical, electrical, instrumentation work

Testing: )
Pre-commissioning and commissioning
Demobilization: ’

Dismantling of temporary facilities

3.13.2 Site Preparation

Construction activities will take place on a vacant lot of the APS that will have already been
cleared, stripped and leveled with granular material.

Site preparation work will include installation of temporary facilities, surveying, earthworks,
grading, internal drainage ditch and temporary retention pond excavation.

The proposed site will have been previously leveled and mass excavation will have been
completed. Only works of detailed excavation and minor earth excavation will be required
(66,500 m?). Controlled blasting will be required where the bedrock outcrops (10,000 m?). The
scope of work for site preparation as well as the foundation types and construction methods for
each piece of the infrastructure to be built on-site will be determined in detailed engineering.
The expected scope of work during construction is as given below.

U Earthworks (excavation) 76,500 m3
U Earthworks (backfilling) 101,000 m?3
U Concrete and concrete paving 18,700 m3
U Buildings 505,820 m?

Type A granular material (sand and gravel) will be used for building foundations, on-site roads,
parking and storage areas. Sand quarries, gravel pits and concrete plants used in this project
will possess the required permits by the Ministry. Part of the granular material could come from
leveling work carried out by the Saguenay Port Authority.
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Site assessment work did not reveal any contamination on site. The excavated material,
principally the crushed stone and rock will be transported to a dry landfill or rather managed by
the Saguenay Port Authority for future needs.

Water or an authorized dust suppressant will be used as needed to limit dust emissions due to
traffic on the construction site.

Excavation as well as the installation of the peripheral drainage ditches will be realized
beforehand by the Saguenay Port Authority. Surface water will drain to these ditches and will
then flow to a retention basin to settle suspended solids as needed.

3.13.3 Temporary Facilities

A number of temporary facilities will be required during the construction phase, most of them
being fisite trailerodo type. These temporary
office, human resources office, guard house, first aid services, etc. Different construction
activities will require handling of materials such as reinforcement steel, concrete formwork, steel
plates, polyurethane insulation, etc. A laydown area is planned within the project site, which will
also double as a parking lot during the construction period. Each contractor will have its own
dedicated area for temporary buildings and material storage. The laydown area and the
temporary construction facilities will be located partly on the project site and may extend on the
premises of APS, either on land eastern of the site or on the northern side of the Chemin du
Quai-Marcel-Dionne.

Sanitary facilities will be available on site, will be self-sufficient and emptied periodically by a
specialized firm.

Water will be provided by a temporary tie-in to the municipal potable water pipe located along
the Chemin du Quai-Marcel-Dionne. Water for human consumption will be commercial bottled
water. The contractors will provide their lunchrooms with the necessary equipment.

Concrete mixer truck washing will take place at the concrete plant. Only the concrete mixers
slides will be cleaned on an on-site washing area. Washing water will be collected in a basin
lined with a geo-membrane. High pH water will be neutralized before discharge to the storm
water runoff retention pond. The pH will be maintained between 6.0 and 9.5 by adding diluted
acid. Residual concrete will be disposed of in rubbish containers for dry materials. The location
of the concrete wash area will be specified in the application for the certificate of authorization
that will be submitted for construction. In addition to being waterproof, this washing area will be
located more than 100 m away from any watercourse.

A temporary connection to the 25 kV distribution network will supply electricity to the
construction site, for which needs are estimated at 10,000 kVA. Temporary power will be
distributed around the site on overhead lines, underground cables and distribution boxes.

Temporary structures, equipment and facilities will be dismantled at the end of the construction
phase.
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3.13.4 Construction of Buildings and Equipment Installation

Foundations of buildings, production and auxiliary services units, as well as fire protection water
tanks will be poured once the excavation is completed. Concrete needed for construction of
these foundations and other components of the plant will be supplied by contractors. Erection of
buildings and structures will be carried out following the pouring of foundations and slabs.

Most of the material and equipment will be delivered on-site in large, pre-assembled sections to
reduce installation time. They will be delivered by truck or ship, in the case of large dimension
equipment or heavy loads. A traffic plan will be developed to support the logistics of equipment
deliveries according to their origin (transport by boat or truck). Equipment transportation by boat
will be coordinated with the port authorities. Road transport will be made according to current
regulations (i.e.: limitations during the thaw period, oversized vehicles permit, etc.).

Piping and electrical network will be established simultaneously with final phases of major
equipment installation. Once these phases are near completion, the exterior finishing work, such
as paving of roads and parking lots as well as landscaping will be completed.

3.135 Construction of the Storage Dome

Dome construction will be completed in the following order:

UFoundations and tunnels construction
UAirform fabrication and inflation
UApplication of polyurethane foam insulation
U Steel-reinforced concrete application

Foundation type and construction method for the dome will be defined at detailed engineering. It
is foreseen that a concrete slab will be casted on a layer of lean concrete above well compacted
soil or rockfill. A concrete ring beam is put in place at ground level and tunnels for reclaim are
integrated into the domeb6s foundation.

The airform is then bolted to the ring beam. Construction equipment and materials are staged
beforehand inside the footprint of the airform. The PVC airform is inflated using large fans to
form the dome shape and maintain inflation pressure. The airform creates a protected
environment, allowing for construction to continue inside the dome in almost any weather
condition. The dome structure erection is rather fast.

Multiple layers of polyurethane foam are applied inside the air-supported PVC airform. A
network of fasteners are inserted in and steel reinforcing is placed on top and connected to
these fasteners, creating a grid across the entire interior surface of the dome. Once the foam
hardens, this layer serves a structural role in supporting the initial layers of steel matting and
concrete.

Construction if completed with multiple applications of shotcrete materials and reinforcing steel
rebar are applied until the necessary design thickness is achieved
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3.14 Emissions and Discharges During Construction
3.14.1 Dust

Truck and heavy machinery traffic on site during preparatory earthworks are likely to create dust
emissions that will be reduced through the use of dust controls (water, calcium chloride, or other
authorized substances) as needed, such as water or a product judged to be acceptable for the
environment and thus certified by the bureau de la normalization du Quebec (BNQ), standard
NG 2410-3 00 o¢odonirglfornon-as phal ted roads and other similar

3.14.2 Stormwater and Wastewater

A retention pond will be set up during the construction period to manage run-off water on site,
although the majority of it tends to seep into the fill of crushed stones. This pond will be
designed to contain a run-off volume equivalent to a maximum of 24 hours of rain for a 25 year
return period. The volume of the stormwater retention pond during the construction period will
be defined during the detailed engineering. The pond discharge will ultimately flow into water
stream no.5. The discharge point(s) to ditches will be identified during detailed engineering.

If necessary, passive treatment systems will be installed in the pond or within the peripheral
ditches to further reduce the concentrations of contaminants prior to final discharge. For
example, these systems could be filter berms to retain suspended solids (TSS) or hydrophobic
absorbents to help capture oils.

Water quality criteria will be 25 mg/L for TSS and 2 mg/L for C10-Cso hydrocarbons. The pond
will be equipped with a manual valve that can be closed in case of a spill.

Wastewater from washing of concrete mixer trucks will be managed as described in section
3.11.3. After treatment, they will be discharged into the storm water retention pond. Washing
takes about 25 liters of water per slide. The daily volume generated by the washing is estimated
at 125 liters for an average of 5 concrete trucks per day during a period of 13 months.

3.14.3 Solid Waste

Several types of construction waste material will be generated during plant construction. Waste
management and control procedures will be implemented in order to properly sort, store and

di spose of waste. The 4 RO6s wasttewabté managemerdty appr
during construction. The main types of construction waste material are presented in the

following paragraphs.

Waste Oil

Most of the oil changes on equipment, such as excavators and cranes, will be conducted off-
site. Contractors will be required to make their oil changes on heavy machinery (such as
excavators and cranes) prior to site mobilization. Therefore the needs for on-site oil changes will
be greatly reduced.

In the rare cases where it may occur, a special procedure will be established for on-site oil

changes. Among others requirements, it will consist of the obligation to proceed with oil changes
at a distance of at least 10 m from ditches, wetlands and water mediums and to use an
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absorbing hydrophobic cloth or a retention basin under the equipment to protect the soil. No oil
storage will be allowed on-site; therefore contractors will be required to dispose of their waste oil
without delay in an authorized site and in accordance with regulations.

Construction Debris

Leftover construction materials will be recovered by the contractors for re-use, recycling or
disposal. All leftover concrete that cannot be recovered and crushed for re-use as granular fill
will be recovered and will serve as recycled aggregate on other construction sites. Concrete
waste that cannot be recovered should be transported to a construction or demolition debris
placement site or a subsurface containment site.

The construction waste management will comply with the Guidelines on the Management of
Concrete, Brick and Asphalt Derived from Construction and Demolition Work and from the
Freestone Sector.

Domestic Waste

Domestic waste primarily originates from contract

waste. This type of waste will be eliminated in a sanitary landfill site. Paper, glass, plastic and
cardboard scrap will be recycled by local recyclers.

In view of the future prohibition of organic waste landfilling announced in the Québec Policy on
Waste Management, NAIC intends to work with the City of Saguenay and align itself with the
measures undertaken by the City in view of the ban, as stated in its 2016-2020 Revised Waste
Management Plan of the City of Saguenay and the Fjord du Saguenay RCM.

Sanitary Waste

Portable toilets will be used on the site during the construction. These will be managed by
specialized firms for disposal off-site.

3.14.4 Noise

Machinery used during the construction phase will include excavators, concrete mixing trucks,
dump-trucks and cranes. Site preparation and construction of building foundation activities will
cause the most noise to sites neighboring the project site. All construction activities will take
place at the project site.

Activities that could cause noise are the following:

U Site preparation and leveling work;
U Pouring concrete foundation slabs;
uConstruction of the steel frame.

During the construction period, an increase in around 100 to 390 workers is to be expected over
a period of around 2 years. Increased road traffic during rush hour, from 6 AM to 7 AM and
between 3 PM and 6 PM is to be expected. Construction will take place between 7 AM and 7
PM.
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The supply of necessary materials for site preparation and construction will also lead to an
increased amount of road traffic near the site. With the assumption that PSA will manage 50%
of the material, 65 to 130 trucks per day will pass on the nearby road between 7 AM and 7 PM
during the first 4 months of construction. Then, trucking will fall to 5 trucks a day to which 5
concrete mixing truck per day will be added.

Table 3.8 presents the type of equipment used as well as the quantity present on the
construction site at one time.

Table 3.8 Equipment Used for Construction
Equipment Type Quantity On-Site at Peak

[Trueck [ 10t12 | Month 0 to Month 13
Concrete Truck 3to5 Month 3 to Month 16
Bulldozer 3 Month 0 to Month 13
Excavator 4 Month 0 to Month 13
Crane 3to5 Month 3 to Month 21
Compactor 3 Month 0 to Month 13
Drill Rigs 2 Month 0 to Month 4
Concrete Pump Truck 3 Month 3 to Month 16
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4 Description of the Environment
4.1 Study Area

The plant site is the central point from which the boundaries of the area to be used for the
description of the projectbés environment were est
respectively away from the urban areas of the District of La Baie and the District of Chicoutimi in

the City of Saguenay.

41.1 Delineation of the Study Areas

A study area is mainly determined by the environmental components (biophysical and human
environments) likely to be affected by the project. Based on the components analyzed, various
physical boundaries are considered. Table 4.1 shows the location of the proposed study area(s)
for each of the components to be analyzed. Map 4.1 shows the boundaries of the three
reference study areas.

41.2 Project Area

The project ar e a i s t he area i kely t o host t he pr oj e
corresponds to the plantds built area. The |l ocati
areas used for soil and groundwater characterization purposes could extend beyond the project

footprint since the exact location of the site was confirmed after the results of the geotechnical

study were confirmed. The project area is used for the description of the environmental

components that will be directly affected, i.e. modified, disrupted or destroyed by the

construction of the project.

4.1.3 Local Study Area

With respect to the biophysical environment and some components of the human environment,
the local study area corresponds to the perimeter around the project area within a radius of 2.5
km. This perimeter corresponds to the area likely to be impacted by project-related activities.
The proposed local study area extends over 19.65 km2 (1965 ha).

41.4 Extended Study Area

The analysis of the extended study area looks into regional activities as well as components that

could be impacted by the project on a regional scale. Some components could be impacted

beyond the boundaries of the |l ocal study area. Wi
and regional infrastructure, the extended study area is located within a radius of about 15 km

around the core zone of the local study area. This extended area stretches up to the boundaries

of the City of Saguenay. The Saguenay-Lac-Saint-Jean region was also considered where

relevant. The extended study area corresponds approximately to the geographic focus of Map

4.1 and exceeds its boundaries, if considered at the regional scale.
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Table 4.1 Study Areas
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Component Study Area Considered

Physical Environment

Climate Extended
Air quality Extended
Physiography Project Area

Hydrography and surface water quality

Project Area/Local

Geology and soil quality

Project Area/Local

Hydrogeology and groundwater quality

Project Area

Biological Environment

Vegetation Local
Mammals Local

Avifauna Local

Fish fauna Local
Herpetofauna Local

Species at risk Local/Extended
Wildlife habitat and conservation area Local/Extended

Human Environment

Administrative framework Extended
Socioeconomic profile Extended

Land use Local

Historical and archaeological heritage Local
Soundscape Local

Visual environment Local/Extended

4.2

421 Climate

Physical Environment

The study area is located in the Saguenay River Valley. On the surface, regional winds
generally blow in the east-west corridor of the Valley, as shown by the wind rose of the
Bagotville weather station (Figure 4.1) located some 12.3 km southwest of the proposed plant
site. The location of this station is shown in Map 4.1.

The average wind speed is 15.6 km/h. The prevailing winds in terms of frequency and intensity
blow from the West (19%) and East (19.2%) sectors. Therefore, the East and West sectors of

the project site

ar e

more | i

k el

y to be

Based on the Quebec climate classification adopted by the MDDELCC (Gérardin and
McKenney, 2001), the Saguenay-Lac-St-Jean region has a mild subpolar climate (the average
temperature ranges between 1.9 and 4.5 °C). This is a sub-humid climate (annual rainfall
ranges between 800 and 1360 mm) with a long period of plant growth (over 180 days per year).
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Table 4.2 shows the climate normals established by Environment Canada based on
observations made from 1981 to 2010! at the Bagotville weather station.

Figure 4.1 Wind Rose at the Bagotville Weather Station (2010 to 2014)
ROSE DES VENTS
Bagotville
2010-2014

CALMES
6.4%

S MANQUANTS: 0.00%
CLASSES DE VITESSE (KM/H) NOTE:
DIAGRAMME DE LA FREQUENCE DE
0-5 510 10-15 1520 20-25 >25 PROVENANCE DU VENT, PAR

EXEMPLE, LE VENT SOUFFLE DU

= _]:— NORD 1.1% DU TEMPS.
[

1. .
Climate normals are published every ten years
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Table 4.2 Climate Normals in Bagotville (from 1981 to 2010)

Temperature

Daily average (°C) -15.7 -13.0 -6.3 2.6 9.9 15.6 18.4 17.1 12.1 5.3 -2.0 -10.4 2.8
Daily maximum (°C) -10.1 -7.4 -0.6 7.9 16.3 22.0 24.2 23.0 17.5 9.6 1.8 -5.7 8.2
Daily minimum (°C) -21.1 -18.7 -12.0 -2.8 3.4 9.2 12.4 11.1 6.5 1.0 -5.7 -15.0 -2.6
Extreme maximum (°C) 15.2 13.6 22.2 30.4 34.4 36.3 38.4 36.1 33.3 28.3 22.9 14.4

Extreme minimum (°C) 40.6 -43.3 -33.6 -24.4 -10.4 -2.2 0.9 0.8 -6.7 -12.2 -25.6 -39.5
Precipitation

Rainfall (mm) 6.5 5.7 13.8 39.9 77.6 88.0 111.8 91.2 102.6 77.0 37.8 11.8 663.8
Snowfall (cm) 64.8 55.3 45.6 24.1 3.4 0.0 0.0 0.0 0.1 8.3 46.6 73.4 321.7
Precipitation (mm) 57.9 50.8 52.2 62.2 80.8 88.0 111.8 91.2 102.7 85.2 78.0 69.8 930.6
Extreme daily rainfall (mm) 45.7 17.0 26.4 28.4 49.0 72.4 98.4 57.0 75.4 45.0 55.2 24.6

Extreme daily snowfall (cm) 39.6 33.0 38.9 27.9 19.3 6.9 0.0 0.0 4.1 27.3 30.8 44.5

Extreme daily precipitation (mm) 45.7 33.0 39.4 41.0 49.0 72.4 98.4 57.0 75.4 45.0 55.2 44.5

Extreme daily snow cover (cm) 141 153 121 88 30 1 0 1 3 11 49 89

Days with maximum temperature

<=0°C 28.2 23.7 15.5 1.8 0 0 0 0 0 0.17 10.8 24.7 104.9
>0°C 2.8 4.5 15.5 28.2 31 30 31 31 30 30.8 19.2 6.3 260.3
> 10 °C 0.13 0.13 1.4 9.5 26 29.7 31 31 28.2 12.9 2.1 0.13 172.3
> 20 °C 0 0 0 0.80 8.3 18.8 25.4 23.4 8.7 14 0.03 0 86.8
> 30 °C 0 0 0 0.03 0.53 2.3 2.9 1.6 0.31 0 0 0 7.7
> 35 °C 0 0 0 0 0 0.10 0.10 0 0 0 0 0 0.20
Days with minimum temperature

>0 °C 0.07 0.30 1.1 8.1 24.1 29.7 31 31 27.9 18 4.1 0.23 175.5
<=2°C 31 28.1 30.9 27 12.2 1 0 0.13 5.1 19.1 28.7 31 214.1
<=0°C 30.9 27.9 29.9 21.9 6.9 0.27 0 0 2.1 13 25.9 30.8 189.7
<-2° 30.6 27.5 27.5 15 2.8 0 0 0 0.34 7.1 211 29.6 161.5
<-10°C 27.6 23.7 17.6 2.3 0.03 0 0 0 0 0 6 22 99.2
<-20°C 18.5 13.5 55 0.07 0 0 0 0 0 0 0.41 8.6 46.6
<-30°C 4.2 15 0.33 0 0 0 0 0 0 0 0 0.97 7
Days with rain

>= 0.2 mm 1.7 1.7 3.7 9.8 14.8 14.9 16.6 15.5 16.1 15.4 8.6 3.2 122.1
>=5mm 0.43 0.40 1.1 2.9 5.4 5.8 7.1 5.7 6.2 5.1 2.5 0.77 434
>= 10 mm 0.20 0.17 0.40 11 2.2 2.9 3.7 2.7 35 2.4 11 0.27 20.7
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>= 25 mm | 0 | O | O | 007 | 037 | 037 | 069 [ 050 | 072 | 037 | 007 | O | 32
Days with snow

>=0.2cm 19.1 15.4 13.1 7.2 1.1 0 0 0 0.07 3.5 13.7 19.6 92.8
>=5cm 4.1 3.6 34 1.4 0.20 0 0 0 0 0.60 3.4 5 21.7
>=10cm 1.2 15 0.93 0.63 0.13 0 0 0 0 0.13 1.1 1.8 7.4
>=25cm 0.07 0.07 0 0 0 0 0 0 0 0 0.07 0.10 0.31
Days with precipitation

>=0.2 mm 19.2 15.8 15 14.3 15.1 14.9 16.6 15.5 16.1 16.9 19 20 198.4
>=5mm 3.5 3.3 3.9 4.5 5.6 5.8 7.1 5.7 6.2 5.8 5.5 4.8 61.8
>=10 mm 1.1 1.1 1.1 1.6 2.3 2.9 3.7 2.7 35 2.6 2 1.7 26.5
>= 25 mm 0.07 0.07 0.03 0.13 0.37 0.37 0.69 0.50 0.72 0.37 0.14 0.10 3.6
Days with precipitation

Degrees/day

Above 24 °C 0 0 0 0 0 0.9 2 0.8 0.2 0 0 0 3.9
Above 18 °C 0 0 0 0 2.9 23.4 45.7 31.6 6.4 0.1 0 0 110.1
Above 15 °C 0 0 0 0.2 11.8 59.9 1115 82.9 19.9 1 0 0 287.2
/Above 10 °C 0 0 0 2.8 55.4 172.7 259.6 219.9 84.8 10 0.3 0 805.5
/Above 5 °C 1 0.2 1.4 22.9 158.5 319.3 414.5 374.4 211.8 55.5 4.6 0.2 1563.3
/Above 0 °C 1.1 2.3 17 101.8 306.5 469.2 569.5 529.4 360.6 167.6 34.9 2.8 2562.8
Below 0 °C 486.2 370.2 213.3 25.3 0.2 0 0 0 0 3.3 91.8 324.4 | 1514.7
Below 5 °C 640.1 509.2 352.7 96.4 7.2 0 0 0 1.2 46.2 211.5 476.8 | 2341.4
Below 10 °C 795 650.2 506.4 | 226.3 59 35 0.1 0.5 24.2 155.8 357.2 631.6 | 3409.8
Below 15 °C 950 791.4 661.4 373.7 170.5 40.7 6.9 18.5 109.3 301.7 506.9 786.6 | 4717.6
Below 18 °C 1.043 876.1 754.4 463.5 254.6 94.2 34.1 60.2 185.8 393.8 596.9 879.6 | 5636.2
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422 Air Quality

Air quality in the La Baie region has been subject to a MDDELCC monitoring program since
1987. However, since only total suspended particulates (PMy) are measured there, data from
the Chicoutimi station are also presented. This MDDELCC station has also been measuring
particulates smaller than 2.5 pm (PMa;s) since 2002.

The following sections provide a more detailed description of the results of air quality
measurements in the region based on the latest data available.

42.2.1 Selection of Measurement Stations

The air quality measurement station closest to the project site is located in La Baie, some 6.3
km away from the project site. Only one parameter, i.e. total suspended particulates (PMry), is
measured there. PMr concentrations are measured by sequential sampling over a period of 24
hours automatically every six days. PMr data were analyzed for the period from 2012 to 2014.

The Chicoutimi ambient air quality monitoring station is located 13.9 km away from the project
site. Only particulate matters of a diameter smaller than 2.5 um (PMzs) are measured there.
PM.s data were also analyzed for the period from 2012 to 2014.

The characteristics of the selected stations are presented in Table 4.3. The locations of the
MDDELCC station in La Baie and Chicoutimi are indicated in Map 4.1.

Table 4.3 Stations Selected for Air Quality Description Purposes (2012 to 2014)

Contaminant Operator Location from the Plant Site

. . MDDELCC Urban area 6.3 km south of the
La Baie Total suspended particulates (PMr) (N°02202) boundaries of the project site
Chicoutimi Suspended particulates <2.5 microns (PMzs) MDDELCC Urban area, 13.9 km west of the
Ozone (O3) (N°02022) boundaries of the project site

4.2.2.2  Air Quality Standards

Table 4.4 presents ambient air quality standards specified in the Clean Air Regulation (CAR)
and the new Canadian standards for particulates and the ozone layer published in May 2013.
Air quality assessment in the context of this chapter is conducted in accordance with CAR
standards.
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Table 4.4 Ambient Air Quality Standards
Pollutants/Durations Clean Air Regulation (CAR) Canadian Ambient Air Quality
Standards Standards (CAAQS)
1lh 160 -
Ozone 124 (63 ppb) by 2015 and
@) /m3
3 (ng/m®) &h 125 122 (62 ppb) by 2020
Total particulates
PMr (ug/m?) 24h 120 -
)
. _ 24h 30 28 by 2015 and 27 by 2020
Fine particulates
<2.5 microns
- 3)
PMz.s (ug/m?) lan 10 by 2015 and 8.8 by 2020

Source: MDDELCC, 2016a

Notes: (1) Three-year average of the 4" highest annual measurement of the daily maximum average concentration over 8 hours
(2) Annual average of the 98" percentile, calculated over three consecutive years.
(3) Annual average concentrations.

4.2.2.3 Gaseous Contaminants (NO2, SO2, CO and O3)

None of the ambient air quality stations located near the project site measures NOx, SO, and
CO. Only ozone is measured and the Chicoutimi station is the only place where it is measured.
SO, is measured at the Parc Berthier station (No. 02016) in Jonquiére, but was not considered
in this study because this station is located too far away from the project site (23.9 km). Due to

its proximity to Rio Tintods Jonqui re Compl ex

are not representative of air quality in the region or the proposed site for the project.

In the absence of major industrial sources in the vicinity of the proposed site and since ambient
concentrations of NO, and CO are usually higher in major urban centers near major highways, it
appears that the concentrations of these contaminants are very low in the study area. In fact
these contaminants are not subject to any particular long term supervision in the region.

Table 4.5 summarizes the results for ozone measured continuously. These results include
annual averages as well as the maximum hourly concentrations over 8 or 24 hours. The 98"
and 99" percentile of hourly data over 8 or 24 hours, are also presented in order to illustrate the
significant difference between the absolute maximum values recorded 98% and 99% of the
time.

No exceedance of the standards for Os was observed from 2012 to 2014. The concentrations of
this contaminant remain below the standards by a large margin.
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Table 4.5 Measurements of Oz from 2012 to 2014 at the Chicoutimi Station
R e Statistics Standards
Maximum 64 61 57 82 ppb
1h 99" centile 52 50 47 N.A.
98" centile 49 47 44 N.A.
Maximum 60 56 54 64 ppb
8h 99" centile 50 49 45 N.A.
98" centile 48 46 43 N.A.
Annual Average 27 26 24 N.A.

Source: MDDELCC, 2016a
N.A Not applicable

4.2.2.4  Particulate Contaminants (PMt, PM1o and PM2.s)

Suspended particulates have highly variable sizes, as their diameters range from 0.1 um to 100
pum. Numerous studies have shown the absence of a no-threshold effect for particulates. They
have also shown that even a low concentration of particulates in the atmosphere can affect
human health. The current causes of concern are related to fine and respirable suspended
particulates. The smaller the particulates, the more they can penetrate deep into the respiratory
tract, increasing the risk of adverse health effects.

Fine particulates are divided into two categories: particulates whose diameter is smaller than 10
um (PMyo) and those with a diameter smaller than 2.5 um (PM2s). These two categories of
particulates are called respirable particulates. PM2 s particulates are a major component of smog
and the main component of winter smog. However, only PMy and PM.s particulates are
measured at the La Baie and Chicoutimi sites.

Table 4.6 presents the results of particulate matter measurements for PMr at the La Baie station
for the period from 2012 to 2014. Table 4.7 presents the results of particulate matter
measurements for PM, sat the MDDELCC Chicoutimi station for the same period.

Table 4.6 PMr (ng/m?3) Measurements at the La Baie Station from 2012 to 2014
2012 2013 2014

Daily maximum 107 76 68 120

99" centile 80 73 67 N.A

98" centile 59 70 66 N.A

Annual average 29 28 29 N.A

Source: MDDELCC, 2016a
N.A Not applicable
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Table 4.7 PMzs (ug/m3) Measurements at the Chicoutimi Station from 2012 to 2014
- T  Yes T
EETENGIGIE 2012 2013 2014 SIENGETGE
Daily maximum
(exceedance of the standard) 31 82 (1) 30 30 (CAR)
99" centile 23 21 21 N.A
98! centile 21 18 19 N.A
98t centile (average over 3 years) 19.3 (Canad a2 7by 2020)
Annual average 8 | 6 | 9 N.A
Three-year average 7.7 (Canad:’?:)y 2020)

Source: MDDELCC, 2016a
N.A Not applicable

No exceedances of the daily CAR standards for PMr (120 mg/m3) were observed during this
period. For PM.s, an exceedance of the CAR standard was observed in 2012 and again in
2013. Despite these exceedances, the frequency of criteria exceedances is significantly lower
than in the south-west of Quebec. PM2s concentrations in ambient air in Chicoutimi already
meet the new Canadian standards for 2020.

4.2.3 Physiography

The project implementation site is located at an elevation of about 140 m above mean sea level
(Genivar, 2013). Based on data on the Ecoforest map? (SIEF) of the Ministry of Forests, Wildlife
and Parks (MFFP), the terrain near the project site is rather flat with slopes ranging from zero to
15%. The site also features moderate slopes (with a tilt ranging from 16 to 30%) and steep
slopes (with a tilt of 41%) (Genivar, 2013).

However, the lands identified for the construction of the new infrastructure in the project area
mainly slope towards a complex of intermittent streams (watercourses 5, 8, 9 and 10, Map 4.2)
which flows eastward and into the Saguenay River some 2 km away from the site. The plant site
has a general slope of about 2% with a rocky ridge of about 5 m in height in the northeast sector
of the project area. A 450 m X 350 m blasted rock embankment platform with a thickness of 1.3
to 5.3 m stands northeast of the site (SNC-Lavalin 2016).

424 Hydrography and Surface Water Quality

The project implementation site is located about 1.3 km from the Saguenay River. Several
intermittent and permanent watercourses are found near the site. Drainage ditches are also
present there (Genivar, 2013). According to data from the Ecoforest map, drainage flow in the
study area is mainly considered as good or moderate, but fast in places (Genivar, 2013).

The study area occupies a small section of the Saguenay watershed (0.005%). Five sub-
watersheds cut across the local study area (Table 4.8). The Tremblay sub-watershed is entirely
located within the study area and drains into the Saguenay River, like the sub-watersheds of
streams 06F80000 and Leo-Jean. The sub-watersheds of Anse a Poulette and Anse a

2 http://www.mffp.gouv.qc.cal/forets/inventaire/fiches/carte-ecoforestiere.jsp
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Benjamin drain their waters towards the Baie des Ha! Ha! in the southeast. These two groups of
sub-watersheds are separated by the watershed divide located on a terrace at an elevation of
141 m. (Laboratoires S.L., 2002).

Table 4.8 Watersheds Present in the Study Area

Total Area of the e e ot i

Name of Watershed Areain the Study Area Watershed in the

Sub-Watershed

Study Area

Ha ha (%)
Saguenay 1 8,708,281 470.3 0.005
Tremblay 2 156.4 156.4 100
Watercourse 06f80000 2 677.3 545.6 81
Anse a Poulette 2 543.4 122.6 23
Anse a Benjamin 2 2,164.5 506.8 23
Leo-Jean 2 129.3 15.3 12

4.2.4.1 Saguenay River

The Saguenay River (Ville de Saguenay, 2012) is the main river in the study area. It is located
approximately 1.3 km from the project area, part of which lies in the local study area. At the
Grande-Anse terminal, the Saguenay River is 13.8 m deep and 2,200 m wide (AECOM and
IBI/DAA, 2011). A water quality measurement station (06290002) is located at a distance of 1.5
km upstream of the study area, at the pedestrian bridge of Sainte-Anne City (BQMA, 2015). The
bacteriological and physicochemical quality index (2012-2014), which includes several
measurement parameters, is considered good. This means the river can be used for all
purposes, including swimming (MDDELCC, 2016b). The metal analyzes also generated results
below the quality criteria for surface water (MDDELCC, 2016c). The average values are 13 mg/I
for hardness, 521.7 pg/l for extractable aluminum, and 473.3 pg/l for extractable iron. The
temperature of the water ranges from 4.4 to 16.8 °C while pH is neutral at a substantially
constant value of 7.2. Suspended solids are relatively low and show an average concentration
of 3 mg/l. No exceedance of the current criteria was noted, which shows the quality of the water
at that location is good.

4.2.4.2 Watercourses and Drainage Ditches

There are several watercourses and bodies across the study area (AECOM and IBI/DAA, 2011).
Characterization studies were conducted by Genivar (2012 and 2013), Groupe Hémispheres
(2012) and Environnement illimité (2011) in watercourses located near the project site and
covering approximately 2.4 km? These studies showed the presence of several small
permanent and intermittent streams, as well as drainage ditches. The rivers subject to a field
visit® are numbered from 1 to 10 on Map 4.2 and recent protographs (2015-2016) of the

Field visits, including a characterization of water courses, were conducted during the preliminary design phases of
separate projects for other private developers. Data collection focused on physical aspects and a fishing activity
was conducted to determine the presence of fish (Envill 2011). No physicochemical measurement (temperature,
pH, O2, hardness, conductivity/salinity, etc.) was made during these field campaigns
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watercourses located near the project site (no. 5, 6, 7 and 8) are presented in the detailed
description document, inserted in Apendix E.1.

The watercourses closest to the plant project site are mainly small size head watercourses (1%
order, Strahler 1964) located in agricultural or forest environments (Envill, 2011). Some are
affected by beaver dams and most contain obstacles that are impassable by fish. Away from the
center of the study area, the watercourses generally become 2" order watercourses (Envill,
2011). Their depth may range between 2 and 20 cm while their width ranges between 10 and
210 cm depending on the watercourses visited at times when they have not dried up.

A small watercourse network (# 6, Map 4.2) associated with a wetland (MH3) is located south of
the Quai-Marcel-Dionne Road and flows alongside it. A section of this watercourse was
apparently straightened for the construction of the road. A second watercourse network
(watercourses # 5, # 8 and # 9) is found south of the project area and is interspersed with
several beaver dams (Groupe Hémispheres 2012) while watercourses # 1, # 2 and # 3 flow
across agricultural areas (Envill 2011).

Watercourses # 7 and # 10 are intermittent and become permanent further away east of the
project site. Watercourse # 7 seems to be supplied by the impassable culvert installed at the
end of the adjacent area. Finally, the presence of a waterfall is reported in watercourse # 4. This
waterfall, which is considered impassable by fish, is caused by the culvert built for the crossing
of the Anse a Benjamin Road (Groupe Hémispheres 2012).

In accordance with the Guide to Physicochemical Characterization of the initial state of the
aquatic environment before the construction of an industrial project (MDDELCC, 2015a),
sampling campaigns on water quality in the receiving environment will be conducted as soon as
the weather conditions made it possible to conduct sampling activities, on June 6" 2016.
Additional sampling is planned in June, July and August 2016. The results from these activities
will be presented in addenda to this study.

Both sampling stations selected (#1 and #2) are located on Map 4.3, one is located near the
ef f | u eschargespointd in watercourse # 5 and the second one at the confluence of
watercourses #5 and #8. The results of initial water sample analyses, carried out in a
accredited laboratory, on water samples show higher concentration values compared to the
aquatic life protection criterion (chronic effect) i CVAC i for total phosphorus. The measured
aluminum concentration was close to ten times higher than the CVAC, and was also higher that
the aquatic life protection criterion (acute effect) 1 CVAA. However, according to the cited
reference, the CVAC was defined for water showing low hardness values (<10mg/L), and
hence, this criterion cannot be used for watercourse #5, which hardness is around 56.5 mg/L.
For the CVAA, the high measured aluminum concentration should not have toxic effects if the
pH remains between 6.5 and 9.0.

Gross figures are presented in Appendix E.2.

4.2.5 Geology and Soil Quality

The study area is located in the Grenville geologic province dominated by gneiss, anorthosite
and granite. The soil is mainly rocky north of the access road and in the southwest of
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boundaries of the intermodal station where there are rocky type surface deposits. Marine-type
surface deposits with deep water facies form the majority of the terrain on the south side of the
access path, except on the southeast side of the boundaries of the intermodal station where
there is an undifferentiated till surface deposit (Genivar, 2013). The project area is entirely
located on rocky outcrops with differences in height of up to 40 m (Laboratoires S. L., 2002).

The project area is located on the south bank of the Saguenay River which is a fjord enclosed in
a metamorphic and igneous rock complex that is part of the Grenville geological sub-province of
the Canadian Shield. The fjord itself is located in the heart of a Grabben bordered in the north
and south by the faults of the north and south walls. Figure 4.2 shows a diagram of a section of
the Saguenay Grabben and the approximate location of the project area.

The fjord, as it appears today, was shaped by the passage and recession of glaciers of the last
ice age which ended more than 10,000 years ago. During their recession, the glaciers left
behind a trail of sediment: tills as well as sands and gravels. The region was subsequently
covered by an inland sea which has facilitated the deposition of thick clay wedges.

The area south of the access path has a generally flat terrain with terraces encased between
rocky hills. This sector consists of wildlands (alders and small trees). These terraces
predominantly have clay soils and present the signs of previous agricultural activities. In
particular, a clearing is present further south in the form of farm. A 10 to 30 m deep ravine is
also present east of the farm. This ravine has inclinations of up to> 30° where the vegetation is
abundant and consists mostly of mature trees. The terrain is less rugged north of the access
path and consists mainly of a rocky outcrop. A terraced agricultural field is also present east of
the path (Laboratoires S. L., 2002).

Traces of landslides near the ravine show the presence of past agricultural activities. In places,
these traces present a retrogressive landslide (Laboratoires S. L., 2002). The local study area,
however, is characterized by stress areas caused by low or non-retrogressive landslides. These
areas have been marked on the map of the stress areas related to the landslides of the Grande-
Anse area (Ville de Saguenay, 2011). The slopes surrounding the rivers of the study area also
have stress areas related to risks of landslide (Ville de Saguenay, 2012a).
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Figure 4.2 Schematic View of a Section of the Saguenay Graben
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Stratigraphy

The stratigraphy of the site located near the plant site is limited to a canopy overlying a natural
deposit of clayey silt whose depth varies from 0.4 to 10.0 m (SNC-Lavalin 2016). Overall, it
includes a surface layer of organic material covering a deposit of silt and clay. A deposit of silty
sand covering a silt and clay unit, and a deposit of till resting on bedrock are also present in
places. The bedrock is composed of granitic gneiss with garnet with alternating felsic and mafic
layers (Laboratoires S. L., 2002).

Specifically, the organic material is 5 to 30 cm thick and becomes thicker in places, i.e. from 0.6
m to 1 m. There is virtually no embankment in this section of the study area where only one
stratigraphic unit has a backfill of 0.7 m composed of clayey silt with blocks, stones and organic
matter. This embankment is believed to have been formed as a result of the excavation of a
drainage ditch south of the clearing. A thin layer of silty sand (<1 m) is also present in places.
This layer lies on silt and clay deposits over almost the entire surface of the recessed terraces.
These deposits were formed by the sediments of the Laflamme Sea and have a variable
thickness of up to 20 m, depending on the thickness of the underlying bedrock. The presence of
the till seems limited in this area, but could be present some 0.6 m away (Laboratories S. L.,
2002).

The bedrock is reportedly found locally at about 2.3 m (Laboratoires S. L., 2002). It is
outcropping mainly in the northern part of the site and reaches depths of about 10 m in the
middle. The quality of the rock encountered is described as very poor to excellent depending on
the area and consists mainly of gneiss and dark gray paragneiss as well as pink granite (Bay
granite) with sub-vertical, horizontal and sub-horizontal fractures (SNC-Lavalin 2016).

Soils

A Phase 1 environmental assessment was completed in 2010 by Dessau. This assessment
shows the project site presents no sign of actual or potential contamination (Dessau, 2010).
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A new Phase 1 environmental assessment followed by a Phase 2 characterization study was
conducted in the winter of 2016 (SNC-Lavalin 2016). It confirmed the findings of the 2010 study
and did not reveal the presence of significant environmental risks, with the exception of a bulk
de-icing salt storage building standing on a platform whose run off water is uncontrolled.
However, this storage building is located downstream of the proposed plant site.

Based on the results of the environmental characterization analyses - Phase 2, the results of the
chemical analyses of soil samples taken from the site are all below or close to the detection limit
or very close to the MDDELCC Ciriterion A (background levels). In fact, small exceedances of
Criterion A were observed for some metals (barium, chromium, cobalt and nickel). The results
tables, the map showing the location of the drill hole, as well as a table summarizing the site
stratigraphy are available in Appendix F.1.

4.2.6 Hydrogeology and Groundwater

A study by Laboratoires S.L. (2002) presents water levels near the surface (0 to 0.5 m),
increasing in depth eastward and reaching 2 m in the southwest part of Quai-Marcel-Dionne
Road. Variations in water levels in the soil may occur depending on the seasons and
precipitation levels (Laboratoires S.L., 2002).

A 2016 SNC-Lavalin study also shows the values of similar water levels. The groundwater in the
monitoring wells installed in the clay soil deposits is at a depth of about 0.6 m from the ground
level. However, some monitoring wells installed in the clay soil deposits or on the blasted rock
embankment are dry. This shows that the water circulating in the rock mass has a low hydraulic
connection with the overlying water table. The stabilized water levels were measured inside the
observation wells and the piezometric elevations calculated from these measurements are
shown in Appendix F.2.

Based on the drilling reports (SNC Lavalin, 2016), precipitation in the study area mainly drain
away by runoff on the surface of the ground, especially in areas characterized by intact surface
soil deposits that are fairly permeable and with relatively high proportions of silt or silty
particulates. In areas characterized by rocky outcrops, precipitation water drains either by runoff
or by underground seepage through rock fracture networks.

In the project area, groundwater generally flows from the southwest to the northeast, towards
Intermittent Streams # 7 and # 8 east of the site and into the Saguenay River located about 2
km away from the site. The average groundwater horizontal hydraulic gradient assessed for the
site is about 2.2% (SNC-Lavalin 2016). However, the groundwater flow direction can be affected
by topographic depressions in the area. These depressions include the following:

U Near the southeastern boundary of the site: towards the southeast and near a complex of
intermittent streams (# 5, 8, 9 and 10) that flow into the Saguenay River (2 km east of the
site);

U In the northwest sector: towards the northwest and near Intermittent Stream # 6 that flows
westward along the Quai-Marcel-Dionne Road and into the Saguenay River (1.4 km north)
through farmlands;
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U Near the southwestern boundary of the site: towards the southwest and near Intermittent
Stream # 1 which flows into the Anse-a-Benjamin or the Baie des Ha! Ha! (4 km south of the
site);

UFinally, near the western boundary in a topographic depression between two rock straps.

Groundwater is moderately vulnerable to contamination by anthropogenic activities in areas
occupied by surface deposits of fairly permeable soils. By contrast, their vulnerability is higher
outside these low permeability areas, including in areas with topographic crests where there is a
hydrostratigraphic unit characterized by bedrock that is fractured and more permeable at a
shallow depth or on the surface of the ground.

Depending on site conditions, t he MDDELC@®&xs DRAS"
ranges from 125 (clay area) to 180 (area located directly on the bedrock). Therefore, the degree

of vulnerability of the groundwater table is thus moderate, but it increases when the rock is

exposed or covered by a fine soil layer (less than 2 m). The calculations of this index with

relevant explanations are presented in Appendix F.3.

Based on the Quebec groundwater classification system defined in the MDDELCC Policy, the
groundwater is classified as class IIB, and can potentially become a drinking water supply

source. However, this is considered unlikely due to the lack of groundwater catchment facilities
within a radius of 1 km from the site (based on
system) and that the area is served by the municipal water supply system.

Chemical analyses of groundwater samples taken in a borehole for HP C19-Cso, PAHs and
phenols are all below or very close to the detection limits (SNC Lavalin, 2016). However, the
results for manganese concentration and total sulphides analyses slightly exceed the criterion
for water intended Afor consumptiono. I n contr as
analyses are below the same criterion. Only one borehole could be sampled because of the
winter 2016 meteorological conditions (January 26™). An additional sampling campaign was
planned after the spring thaw and samples were taken in five wells and were analyzed by an
accredited laboratory. The last results available (May 18™ 2016) show slight exceedances of
potable water criteria for dissolved manganese, total sulfides and toluene. The results are
presented in Appendix F.2. An additional sample from the borehole where the toluene was
detected (MW-10A) was planned on June 29" and the preliminary results confirm the presence
of toluene but in a smaller concentration (12 pg/L). Additional sampling is planned on July 28™ to
confirm the previous observed concentrations. These last results will be presented in an
addendum to the EIA report.

4.3 Biological Environment

This section presents an overview of the vegetation and fauna species found in the local study
area described in section 4.1, including the project site which is located in the industrial park of
the Saguenay Port Authority.

4.3.1 Vegetation

The general characteristics of vegetation in the study area were established by using
information from various studies conducted in the region and the consultation of various
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databases (Ducks Unlimited, 2009, CDPNQ 2016a, MERN 2015) and summaries of knowledge
on the biological communities of the area. In fact, preliminary biological inventories were
conducted in the study area for development projects unrelated to this project, including a
characterization of the vegetation and wetlands (Groupe Hémisphéres, 2012) and an
Environmental Assessment (Genivar, 2013).

The study area is located in the landscape unit of Chicoutimi and Jonquiere (Robitaille et
Saucier, 1998). It corresponds to the northern temperate vegetation zone and the mixed forest
subzone, and belongs to the bioclimatic field of the balsam fir-yellow birch. The climate is a
continental subpolar and sub-humid climate with a moderately long growth season. The terrain
is very rugged and consists of mountains and high hills that are interspersed with faults showing
steep slopes. Mixed stands of yellow birch and softwood such as the balsam fir, the white
spruce and the cedar, are the species that colonize mesic sites. The sugar maple is also
growing at the northern limit of its range (MRNF, 2010).

There is no indication of the presence of invasive plant species in the local study area. A search
on the MDDELCC SENTINEL site (2014) made it possible to establish that no such mention has
been reported in the project study area.

4.3.1.1 Vegetation Cover of the Study Area

The vegetation profile of the study area was determined by means of the Ecoforest map (4™
decadal, ENR, 2015). The study area consists of various types of environments, i.e. productive
forest, unproductive forest and non-forest environment.

The productive forest environments cover an area of 1,283.5 ha, i.e. 55.5% of the study area.
They include hardwood stands, mixed conifer, cups, regenerating stands and disturbances such
as cuts and disturbed areas.

The unproductive forest environments occupy a surface area of 121.0 ha (5.2%) and are
characterized by the presence of forest stands whose growing and harvesting conditions are
major limiting factors. These correspond to wetlands and to humid bare and semi-bare areas.
Finally, non-forest environments cover a surface area of 909.5 ha, i.e. 39.3% of the study area.
They are mostly bodies of water, gravel pits, wildlands, built environment and farmlands.

Table 4.9 shows the various elements of the forest and non-forest environment of the study
area which are also shown on Map 4.2.

Table 4.9 Study Area Vegetation Profile
Component Surface Area (ha) Proportion of the Total Surface
Area (%)

Productive forest environment 1,283.5 55.5
Hardwoods 51.3 2.2
Under 30 years 32.0 1.4

30to 70 years 19.3 0.8

Mixed woods 511.1 22.1
Under 30 years 159.9 6.9

30to 70 years 351.2 15.2

Softwood 414.2 17.8
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Proportion of the Total Surface

Component Surface Area (ha) Area (%)
Under 30 years 109.8 4.7
30to 70 years 304.4 13.1
Regeneration 194.4 8.4
Disturbances 112.4 4.8
Wood harvesting 44.1 1.9
Disturbed environment 68.3 2.9
Unproductive forest environment 121.0 5.2
Barren and dry semi-barren 30.0 13
Wetland 92.0 3.9
Non-forest environment 909.5 39.3
Wasteland 5.1 0.2
Gravel pit 1.7 >0.1
Water, island 498.7 21.6
Agricultural land 404.0 17.5
Built environment >0.1 >0.1
Total 2,314.0 100.0

43.1.2 \Wetlands

A wetland is an area of land that is flooded or saturated over a period of time long enough to
influence the nature of the soil and the composition of the vegetation and thus sustains various
kinds of biological activities adapted to wet conditions (Ducks Unlimited, 2009b). Wetlands
include organic wetlands or Apeatl andso and
influenced by excess water but produce little or no peat) such as marshes and swamps.
Wetlands are recognized for their biodiversity and high productivity.

Some of the wetlands are identified in the ecoforestry data of the 4™ decadal and the Quebec
Topographic Database (BDTQ). In addition, some organizations working in conservation such
as Ducks Unlimited Canada (DUC) have a wetland identification system that can be applied to
hydrographic and ecoforestry data to help identify other wetlands that are not listed in
ecoforestry data. The various types of wetlands covered by this analysis are presented in Table
4.10.
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Table 4.10 Distribution of Wetland Types Present in the Study Area
Component Total (ha) % of the Study Area
Shallow water (beaver pond) 13 0.1
Herbaceous meadow 6.3 0.3
Shrubby swamp (including alder groves) 7.3 0.3
Treed swamp 171 0.7
Flooded swamp 131 0.5
Rich mixed swamp 10.6 0.5
Rich softwood swamp 154 0.7
Very poor softwood swamp 3.0 0.1
Unspecified wetland? 12.7 0.5
Peatlands 5.2 0.2
Total 92.0 3.9

! Bounded by photointerpretation, but not characterized in the field

Wetlands in the study area consist mainly of swamps and, to a lesser extent herbaceous
meadows and peatlands. As demonstrated in the study carried out by Groupe Hémisphere
(2012), wetlands often form large complexes that consist of several types of wetlands adjacent
to each other.

Regarding wetlands in the study area, Genivar (2013) conducted a summary study in the project
area without delineating the wetlands identified. These wetlands were not identified in the SIEF
data or by photointerpretation. A characterization study was conducted in 2012 by Groupe
Hémisphere (2012) on a section of the industrial park around the project area, but mainly in a
2.4 km? area located south of the Quai-Marcel-Dionne Road. This study identified and
delineated the wetlands closest to the project area within the local study area. The data of this
field survey were validated against the current situation of the project area by
photointerpretation and added to the cartographic data of Ducks Unlimited (2009) and the data
of the Ecoforest Information System (SIEF) (MERN 2015). The result of the merging of these
data is shown in Map 4.2 and shows that the study area comprises approximately 92.0 ha of
wetlands.

Characterization conducted south of the project area (Groupe Hémisphéres 2012)

Field surveys made it possible to delineate some of these wetlands more accurately (Groupe
Hémispheres, 2012). The wetlands characterized and located closest to the plant site are the
MH4 and MH13 wetlands. The surface areas of all wetlands characterized in this survey and
now present in the area are presented in Table 4.11. These wetlands are also mapped (Map
4.2) in addition to wetlands whose presence was established by the ecoforestry data and by
photointerpretation.

Several wetlands (or complexes) have hydrological linkages, increasing their ecological value.

These wetlands are: MH3, MH4, MH6, MH7, MH10, MH14 and MH16. In addition to filtering the
water entering streams associated with them, these eight wetlands (or complexes) regulate the
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water flow, limiting risks of flooding and thereby increasing the quality of the water. The MH4,
and MH6, MH9 and MH10 wetlands (or complexes) are considered as peatlands.

Five wetlands are present in natural depressions. These wetlands (MH2, MH5, MH8, MH13,
and MH15) have no hydrological connectivity and cover a small area (<1 ha). These wetlands
have no role of particular importance.

Table 4.11 Wetlands Charactérized! in the Study Area
Hydrological Surface Area .

DT Connectivity 20152 (ha) Function
MH1 Treed swamp No 1.62 0
MH2 Shrubby swamp No 0.50 0
MH3 Treed swamp Yes 2.27 9 Water flow control .

U Improved water quality
MH4 Treed swamp, peatland Yes 4.42 Y Water flow control .

U Improved water quality
MH5 Treed swamp No 0.70
MH6 Shrubby and treed Yes 413 U Water flow control

swamp, peatland ' U Improved water quality

MH7 | Shrubby swamp Yes 3.64 u- Water flow control

U Improved water quality
MH8 Shrubby swamp No 0.25
MH9 Treed swamp, peatland No 5.01 o}
MH10 Treed swamp, peatland Yes 1.60 Water flow control

U Improved water quality
MH13 Treed swamp No 0.1 o}

U  Water flow control

MH14 Treed swamp Yes 0.22 - .

U Improved water quality
MH15 Treed swamp No 0.72
MH16 Shallow water Yes 1.16 Water flow control

Note 1: Groupe Hémispheres, 2012
Note 2: The surface areas were re-evaluated by photointerpretation in order to represent changes in the
area since the field trip. Source: 2015 photographs of the City of Saguenay (20 cm resolution).

432 Wildlife
4321 Mammals

The environment characterizing the project area is not favorable to the presence of mammals.
However, the surrounding environment, which is part of the study area, is favorable to several
mammal species because of the large diversity of habitats present there: hardwood, mixed,
softwood species of various age groups, wildland plantations, agricultural lands, peatlands,
swamps, watercourses, etc. The northern part of the study area also includes a major water
body, the Saguenay River, which hosts marine mammals during part of the year.

Terrestrial Mammals and Bats

Based on the Quebec mammals distribution map (Prescott and Richard, 2004), recent field
inventories as well as other databases, 46 species of mammals are potentially using the study
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area (Table 1, Appendix G). Nine of them are special status species, i.e. two vole species, a
weasel species and six bat species.

Three wildlife species are present in the study area: moose, deer and black bear. However, the
White-tailed Deer is present in very low density in Hunting Zone 28 (Huot and Lebel, 2012).
Besides, no deer was observed in the study area during an inventory conducted in 2014 in the
project area (CDPNQ, 2016b). As for the Moose, its presence has been confirmed in the study
area (GENIVAR 2013). The presence of the Black Bear has also been confirmed (CDPNQ,
2016B). However, the collection of these two species in the vicinity of the study area is limited.
No moose was hunted there from 2009 to 2014 and only one black bear was trapped there
during that period (MFFP 2015), which seems to indicate low population densities. In Hunting
Area 28, the density of the Black Bear was estimated at 0.73 bear/10 km? in 2001 (Lamontagne
et al. 2006) while the density of the Moose was 0.9 moose/10 km? 2006 (Dussault, 2015). It
should be noted that the study area is located outside the distribution area of the Woodland
Caribou (Quebec Woodland Caribou Recovery Team, 2013).

The study area straddles Fur-Bearing Animal Management Unit (UGAF) 44. In the 2012-2013
season the main fur-bearing animals trapped in this UGAF were the Canadian Beaver, the
Muskrat, the Red Fox and the Pine Marten (MFFP 2015). The presence of beavers in the study
area was confirmed after observing dams nearby (Groupe Hémisphéres 2012). Although the
Gray Wol fbés range overlaps the study area,
occasional because this predator is sensitive to human activities.

As for the mammals, they are represented by five vole species, five shrew species, four mice
species and the Star-Nosed Mole. Two of these species, i.e. the Rock Vole and the Southern
Bog Lemming, are likely to be designated as threatened or vulnerable in Quebec. The Rock
Vole prefers rocky environments while the Southern Bog Lemming uses grassy wetlands such
as peatlands (Desrosiers et al. 2002).

Genivar (2010) conducted an inventory targeting small mammals in the study area, near the
project site. This inventory confirmed the presence of three species, i.e. the Northern Short-
tailed Shrew (Blarina brevicauda), the Masked Shrew (Sorex cinereus) and the Deer Mouse.
The Rock Vole (whose preferred habitat consists of sugar maple, yellow birch and spruce
stands) and the Southern Bog Lemming (whose preferred habitat consists of sphagnum
peatlands and outlying areas) are species likely to be designated as threatened or vulnerable by
the MRNF and are likely to be present in the limited study area. However, they were caught
during the field inventory.

As far as bats are concerned, the range of seven species straddles the study area. Six of these
species, including the Red Bat and the Hoary Bat, are special status species. The presence of
these two species was also confirmed near the study area, i.e. the Saint-Fulgence
Wildlife Preserve area (CDPNQ, 2016b). The habitats of interest for the six special-status
species vary from one species to another and include rivers, wetlands, wooded areas or semi-
wooded areas, glades and nearby buildings.
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Marine Mammals

Two species of marine mammals are more likely to frequent the study area, i.e. the Common

Minke Whale (Balaenoptera acutorostrata) and the Harbor Seal (Phoca vitulina vitulina). A third

specie, the Beluga Whale (Delphinapterus leucas), which inhabits the St. Lawrence estuary, is
designated Athreatenedo in Quebec and wunder the
sighting of these species is rather exceptional in this section of the Saguenay River (Robert

Michaud, Group for Research and Education on Marine Mammals, personal communication;

Nadia Ménard, the Saguenay-Saint Lawrence Marine Park, personal communication). No seal

haul-out is known in the study area.

4.3.2.2 Avifauna

The avifauna profile was prepared using data collected by the Regroupement Quebec Oiseaux
(RQO) in the Studies of Bird Populations in Quebec (EPOQ) (cited in Genivar 2013). Adding to
these observations are those mentioned in the Southern Quebec Breeding Bird Atlas (2012) that
deserve attention because the breeding species use the area for breeding.

According to the EPOQ data bank, 258 species of birds belonging to 49 separate families were
found in the vicinity of the study area (EPOQ 2010 Genivar cited in 2013). A large number of
these species use the study area for nesting purposes. According to the Southern Quebec
Breeding Bird Atlas (2012), 134 species nest in the administrative region of Saguenay-Lac-
Saint-Jean, 88 species potentially use the reference territory, which consists of a 100 km? plot
around the study area. They include 32 potential breeders, 28 probable breeders and 28
confirmed breeders. Table 2 of Appendix G provides a full list of these species.

Wetlands located near the study area, including along the Saguenay River, are habitats suitable
for the feeding and resting of waterfowl during the spring and fall migrations. Besides, there are
three waterfowl staging areas near the study area that are mentioned in the Wildlife Habitats
Regulation (MERN, 2015). These waterfowl! staging areas are located near the study area and
are described in Section 4.3.4.

4.3.2.3 Ichthyological Fauna and Fish Habitat
Saguenay River

The Saguenay River is the second largest branch of the St. Lawrence River. It is over 167 km
long, and has a maximum width of 6 km and three distinct ecosystems. The study area is
located at the upstream end of the Bas-Saguenay area. This area starts at the Saint-Fulgence
Spit where the Saguenay River becomes a marine ecosystem and becomes the Saguenay
Fjord (Mousseau and Armellin 1995).

The ichthyological community found in the Saguenay River is relatively well documented
because of the numerous surveys that produced data taken, among other sources, from the
FHMIS (Fish Habitat Management Information System), and provided by Parks Canada as part
of this study. It includes 68 species (Table 3, Appendix G) that are likely to be found in the
section of the Saguenay River in the study area and are mostly common Quebec species.

The Saguenay River is also an important migration route for several fish species. It is
frequented by four anadromous species and one catadromous species. The Rainbow Smelt, the
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Anadromous Brook Trout, the Atlantic Salmon, and the Atlantic Tomcod are anadromous
species and the American Eel is the only catadromous species (CRRNT, 2011). Some sectors
of the Saguenay River, which are identified as spawning areas for the Capelin and the Smelt,
are shown in Map 4.2 (section 4.3.4).

Other Streams and Drainage in the Study Area

The small watercourses (streams and drainage canals) crossing the study area could represent
potential fish habitats. According to CRRNT (2011), the sector could be used by species of
interest to sport such as the Brook Trout. However, the presence of a steep slope downstream
of the watercourses flowing into the Saguenay is a strong indication that the water bodies of this
subwatershed are naturally without fish (CDPNQ, 2016b).

An inventory of a section of the territory (2.4 km?) covered by this study area and corresponding
to the project site, was conducted by Environment Unlimited in 2011. The watercourses covered
by the study are presented in Map 4.2. The watercourses were surveyed and characterized in
order to determine the quality of the fish habitat. The results showed the absence of fish in the
surveyed watercourses and the presence of insurmountable obstacles was noted for six of
them, significantly limiting access to fish in the study area.

4.3.2.4 Amphibians and Reptiles

In total 13 species of amphibians and 4 reptile species could frequent the study area (Table 4,
Appendix G; AARQ 2016a, b; Desroches and Rodrigue 2004; GENIVAR 2013). Three of these
are special status species (Section 4.3.3.2). Water streams are habitats of interest for the
Northern Two-Lined Salamander while ponds and lakes are favorable to aquatic frogs (Pickerel
Frog, the Leopard Frog, the Mink Frog, the Green Frog, and the Bullfrog), other species of
anurans (tree frogs, American toads), the Green Newt and the Snapping Turtle. As for the Wood
Frog, the Spotted Salamander and the Blue-spotted Salamander, they use temporary spring
ponds and adjacent terrestrial environments in the other stages of their life cycle. The Garter
Snake and the Red-bellied Snake use a variety of habitats, including open areas, while the
Backed Salamander and the Grass Snake are associated with woodlands.

4.3.3 Threatened, Vulnerable or Endangered Species

This section presents at-risk flora and fauna species found in the study area.

In Quebec, the list of wildlife species designated as threatened or vulnerable, published by the
MFFP (2016) under the Act respecting threatened or vulnerable species (LEMV) (L.R.Q.,
Chapter E-12.1), includes 38 species, 20 of which are classified as endangered and 18 as
vulnerable. Adding to this is the list of wildlife species likely to be designated as threatened or
vulnerable, which includes 115 species. To date, the LEVM has also identified 78 threatened or
vulnerable wild flora species and 332 species of vascular plants and 226 nonvascular plants
(bryophytes) are also likely to be designated as threatened or vulnerable.

At the federal level, the Species at Risk Act (SARA) protects at-risk wildlife species in Canada.
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) determines the
national status of wild species, subspecies and distinct populations in Canada and produces the
official list of endangered species. This list includes 726 extirpated, endangered, threatened, or
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special concern species of the following taxonomic groups: mammals (77 species), birds (89
species), reptiles (45 species), amphibians (27 species), fish (158 species), arthropods (61
species) and mollusks (36 species), vascular plants (198 species), mosses (18 species) and
lichens (17 species) (COSEWIC 2015).

4.3.3.1 Special Status Plant Species

The CDPNQ and studies specifically addressing the study area have identified 29 special status
plant species. These are listed in Table 4.12. Map 4.2 shows where the ostrich fern is observed
(Groupe Hémisphere, 2012).

During field visits (Hemispheres Group 2012) to the project site and the majority of the area
south of the Quai-Marcel-Dionne Road, the potential presence of special status plant species
had been assessed and verified. Three species showed a potential of occurrence based on the
habitat type: t “h(ArethDsa dbosa))d the ShiiatedtChbrallorhize (Corallorhiza
striata) and the Ostrich Fern (Matteucia struthiopteris). However, only the latter species was
identified (Table 4.12). No other threatened or vulnerable plant species or species likely to be
designated as such was observed. The area was considered as having a low or even no
potential for the occurrence of other special status plant species.

Table 4.12 Special Status Plant Species in or Near the Study Area

Species Status Presence

Common Name Scientific Name Provincial Federal COSEPAC Potential® Confirmed?

Eastern Fairy Calypso bulbosa .

Slipper var. americana sensitive i i Low
Short-neaded carex Sensitive - - Unknown
Bracted Sedge cephalophora

Hooked Cephaloziella Sensitive ) ) To be

Threadwot uncinata characterized
. Corallorhiza striata . .
Striped Coralroot var. striata Sensitive - - Fair No
Hairy Dogtooth Cynodontium . L
Moss schisti Sensitive - - Historical
Ostrich Fern Matteuccia Vulnerable ) ) Yes
struthiopteris to collection
Showy Lka Cypripedium Sensitive ) ) Fair

slipper reginae
Beaked Bow Dicranodontium Sensiti To be

Moss denudatum ensitive . . characterized

Blunted Earwort Diplophyllum Sensitive - - Good
obtusatum
Slenderleaf Drosera linearis Sensitive - - Excellent

Sundew
Small Round- Galearis Sensitive Low
leaved Orchid rotundifolia

Asian Oak Fern Gymn_ocarp|um Sensitive Good
continentale
Robi nso H'efac'”'?? Sensitive Fair
Hawkweed robinsonii

*No longer has special status (MDDELCC, 2016d)
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Common Name Scientific Name Provincial Federal COSEPAC Potential® Confirmed?
Woolly Hudsonia .
Beachheather tomentosa sensitive ) ) Excellent
Tucker ma . . o
Quillwort Isoetes tuckermanii| Sensitive - - Historical
Greeneds Juncus greenei Sensitive - - Extinct
Large White- .
flowered Ground- Leﬂ;ﬁ%ﬂ?’; rzlls Sensitive - - Historical
Cherry 9
Pale-spike Lobelia Lobelia spicata Sensitive - - Historical
Two-Lobed L . To be
Flapwort Nardia insecta Sensitive - - characterized
Southem Neottia bifolia Sensitive - - Low
Twayblade
Physostegia
Obedient Plant virginiana subsp. Sensitive - - Historical
virginiana
Black-toothed . . To be
Nodding Moss Pohlia melanodon Sensitive - - characterized
Sesquehana Prunus pumila var. "
Sandcherry susquehanae Sensitive . . Good
Diverse-leaved Seligeria " To be
Bristle Moss diversifolia Sensitive ) ) characterized
Variegated Peat Sphagnum . To be
Moss rubiginosum Sensitive . ) characterized
Anticosti Aster Symphyotrlchum Threatened | Threatened | Threatened Good
anticostense
Ovate Four- Tetrodontium Sensitive i ) To be
Toothed Moss ovatum characterized
. A Trichophorum "
Clintonoq clintonii Sensitive - - Low

Note 1:  Source: CDPNQ 20164, if more than one mention of a species is recorded, the best occurrence quality is
indicated.

Note 2:  Source: Groupe Hémisphere 2012

In bold: nonvascular plants

Based on data taken from the CDPNQ data bank (2106), which was updated in January 2016,
mentions of special status plant species present on the project site are unlikely. Two Ostrich
Fern populations (50 m? and 300 m?, Map 4.2) have been located in the study area (Groupe
Hémispheres, 2012). These populations are located respectively 172 m and 140 m away from
the project site. This species was also observed during earlier plant inventories (Genivar, 2010).
Although designated as vulnerable to commercial harvesting, the Ostrich Fern is a common
species and, therefore, is not considered a rare plant in Quebec.

4.3.3.1 Special Status Wildlife Species

The CDPNQ was consulted regarding mentions of special status wildlife species and the SOS-
POP database (RQO, 2016). This section also describes the other mentions of interest in
studies conducted in the study area and its surroundings. The CDPNQ and the SOS-POP
database contain no mention of special status wildlife species in the study area. However,
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certain species of interest are mentioned near the boundaries of the study area and deserve
special attention. In addition, field inventories conducted in relation to separate projects show
occurrences of wildlife species of concern in or nearby the study area (Table 4.13).

Three mammal species likely to be designated as threatened or vulnerable in Quebec could be
present in the study area. These are the Least Weasel, the Rock Vole, and the Southern Bog
Lemming. A specific field inventory conducted in 2010 (Genivar, 2010) was not conclusive as to
the presence of these species near the project area. The Hoary Bat and the Red Bat are the
only special status bat species recorded in the area of the Saint-Fulgence Wildlife Preserve,
near the study area.

No avian species nesting sites were identified in the study area (SOS-POP 2016 and CDPNQ
2016b). However, there are confirmed nesting sites of special status bird species near the study
area, or a site they could potentially use within the study area. Four special status species are

mentioned: the Peregrine Falcon, the Barrowds Go
Rail. Only the potential Peregrine Falcon habitats are located in the local study area (Map 4.2).

In addition the SOS-POP database (Genivar 2013) mentions the possible presence of the

Short-e ar ed Owl and the Breeding Bird Atlas menti on
breeding specieso, and the CaPawae Wag bfi pos sainldl e at
specieso in the invenateary site around the study
Table 4.13 Special Status Species Possibly Present in or Nearby the Local Study Area?

Federal List
Common Name Scientific Name Provincial | of Species at COSEPAC
Risk Act

Mammals

Least Weasel Mustela nivalis SLDTV - -

Rock Vole Microtus chrotorrhinus SLDTV - -

Southern Bog Lemming Synaptomys cooperi SLDTV - -

Silver-Haired Bat Lasionycteris noctivagans SLDTV - -

Hoary Bat Lasiurus cinereus SLDTV - -

Northern Long-Eared Bat Myotis septentrionalis - Endangered

Red Bat Lasiurus borealis SLDTV - -

Big Brown Bat Eptesicus fuscus -

Little Brown Bat Myotis lucifugus - Endangered

Eastern Pipistrelle Perimyotis subflavus SLDTV

Birds

Peregrine Falcon Falco peregrinus anatum Vulnerable Special Special concern
concern

(Barrowbs Gol |Bucephalaislandica Vulnerable Special Special concern
concern

Short-eared Owl Asio flammeus SLDTV Special Special concern
concern

Barn swallow Hirunda rustica - - Threatened

Canada Warbler Wilsonia canadensis SLDTV Threatened Threatened

(Least Bittern) Ixobrychus exilis Vulnerable Threatened Threatened

Eastern Wood-Pewee Contopus virens - - Special concern

(Yellow Rail) Coturnicops noveboracensis | Threatened Special Special concern
concern
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Common Name Scientific Name Provincial | of Species at COSEPAC
Risk Act
Fish
American Shad Alosa sapidissima Vulnerable - -
American Eel Anguilla rostrata SLDTV - Threatened
Striped Bass Morone saxatilis - Extinct Endangered
Atlantic Sturgeon Acipenser oxyrinchus SLDTV - Threatened
Northern Wolffish Anarhichas denticulatus SLDTV - -
Spotted Wolffish Anarhichas minor SLDTV - -
Northern Cod Gadus morhua SLDTV - Endangered
Thorny Skate Amblyraja radiata - - Special concern
Atlantic Salmon Salmo salar - - Special concern
Deepwater Redfish Sebastes mentella - - Endangered
Amphibians and Reptiles
Ring-Necked Snake Diadophis punctatus SLDTV - -
Pickerel Frog Lithobates palustris SLDTV - -
(Wood Turtle) Clemmys insculpta Vulnerable Special Threatened
concern
Snapping Turtle Chelydra serpentina - Special Special concern
concern
SLDTV: On the list of species likely to be designated threatened or vulnerable (Act Respecting
Threatened or Vulnerable Species).
IN BOLD: Species listed within the study area or whose possibility of occurrence is high.

(Between brackets): Species whose potential presence was mentioned, but whose presence was considered very
unlikely in the local study area.

CDPNQ 2016b; Genivar 2010; Groupe Hémispheres, 2012; Quebec Breeding Birds Atlas
(2012), Parks Canada (2016)

'Sources:

Two recognized Peregrine Falcon nesting sites were observed near the study area, on the north
bank of the Saguenay River and north of the Baie des Ha! Ha! This medium-sized bird of prey
usually nests on cliffs located near water bodies. It goes hunting in large open areas such as
rivers, marshes, beaches, mudflats and fields, which offer good visibility and facilitate the pursuit
and capture of prey. Therefore, this species could possibly nest in the steep cliffs of the study
area (Map 4.2) and use the study area as a hunting ground.

The CDPNQ (2016b) indicates that the Barrowds Gol
vicinity of or even inside the study area. This species usually nests around lakes, and often

around high-altitude, fishless lakes. The absence of fish populations in these lakes usually

allows them to have a greater biodiversity and increased abundance of benthic invertebrates

and amphi bi ans. These | akes ar e, therefore, pri me
species designated as vulnerable at the provincial level and as a species of concern at the

federal level. Obstacles to free passage of fish were noted (Envill, 2011 and CDPNQ, 2016b)

and fishless lakes with a surface area smaller than 15 ha located in mountainous areas, at an

altitude of over 500 m can be potential nesting habitats for this species (Environment Canada,

2013) in the study area. There is no lake matching this definition in the study area (altitude <500

m).
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The bird species mentioned by the CDPNQ (2016b) include the Least Bittern, a secretive bird
that nests mainly in the large cattail marshes of Southern Quebec. This bird breeds in the most
urbanized regions of Southern Quebec, i.e. where habitat losses were the most significant.
Large marshes with dense vegetation are likely to host broods of this species, but it is unlikely to
be found on the project site. The places where the species is mentioned are located on the
north bank of the Saguenay River, which is outside the study area.

Similarly, the CDPNQ data show the Yellow Rail was identified in the same area as the Least
Bittern, i.e. on the north bank of the Saguenay River, outside the study area. The Yellow Rail
prefers the surface of freshwater marshes and large expanses of brackish water where the
vegetation is dense and short. Dense sedge marshes or other low-growing plants are the Yellow
Rail 6s preferred envi sulkehetanbe ound imMbBesRidy ardad 1 0) .

The presence of a couple of Short-eared Owls was also mentioned in 1997 (SOS-POP bank
cited in Genivar 2013). The Short-eared Owl has long been associated with marshes where the
herbaceous vegetation reaches 50 cm to 1 m in height. However, it frequents several other
types of open habitats such as wet meadows and some agricultural lands. Since the habitat of
this species could be found in the study area, a specific inventory was conducted to confirm its
presence in 2012 (Genivar, 2012). These works did not make it possible to validate the
presence of this species in the area. No sign of its presence has been noted.

The Barn Swallow is a breeding species whose presence in this area has been confirmed. This
species has only been assigned a status by COSEWIC. As yet, little is known about the causes
of its decline. This species is capable of nesting in a variety of artificial structures (barns,
bridges, etc.) and take advantage of the feeding opportunities offered by rural landscapes that
have been opened and altered by humans.

The Canada Warbler is the only special status bird species recently spotted within the
boundaries of the study area (Groupe Hémisphére, 2012 and Genivar, 2010). This species
breeds in hardwood and coniferous forests that are usually humid and have a well-developed
dense shrub layer. Dense shrub and understory vegetation helps conceal nests usually located
on the ground or near mossy | ogs or root s.
Southern Quebec Breeding Birds Atlas (2012). The species could therefore use the project
area.

The Eastern Wood-Pewee was only assigned a status by the COSEWIC. It is known to nest in a
wide range of habitats, from the large mature forest to mature orchards, small woodlots,
roadsides and even urban trees. It is usually associated with clearings, canopy gaps and forest
edges (McCarty, 1996).

Some of the fish species listed in the section of Saguenay River located in the study have a
status under Quebecbdés Act Res pedesandanlydne oféham
has a status under the SARA (Table 4.13). No specific mention has been identified within the

study area.
None of the three species of amphibians and reptiles identified to have a range overlapping the

study area has a high potential of occurrence in the study. These species are the Pickerel Frog,
the Ring-necked Snake and the Snapping Turtle. The Wood Turtle (Glyptemys insculpta), a
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species designated as Avulnerabled in Quebec and
Risk Act (SARA) was seen in 1997 in Saint-Félix-D6 Ot i s ( AARQ 20160b) , i . e.

area. This species is usually associated with meandering rivers with a sand and gravel
substrate. It is also associated with nearby terrestrial environments (Desroches and Rodrigue,
2004). This turtleds preferred habitat is missing

4.3.4 Protected Areas, Conservation Areas and Sensitive Areas

The Saguenay River has three known waterfowl staging areas (WSAS) recognized under the
Regulation respecting wildlife habitats. However, these WSAs are located outside the study
area, near the Saguenay River. The Rang Saint-Martin WSA is the closest to the study area as
it is located 320 m away from there (Map 4.2). The WSAs of the Anse-aux-Foins and Cap a la
Loutre are located further north of the study area, on the opposite bank of the Saguenay River.

Some areas that are more sensitive for the fish fauna are known to exist in the Saguenay River,
near the study area (Map 4.2). This information, which was provided by Parks Canada,
concerns the spawning areas of the Smelt and the Capelin. The first smelt breeding area is
located within the study area and the second one is located 250 m north of the study area, on
the north bank of the river. A capelin spawning area is also identified north of the study area, at
a distance of 275 m.

4.4 Human Environment

To describe the human environment for the purpose of this project, the local study area will be
analyzed in terms of the direct impacts to be potentially felt there. Considering the regional
nature of the maj or retopomic benefith an eptendefl sturly ades is alsbc i 0
considered in order to analyze these components. This extended study area stretches up to the
boundaries of the City of Saguenay. Where relevant, the Saguenay-Lac-Saint-Jean region was

also considered. The various study areas are defined in Section 4.1.

44.1 Administrative Framework

The proposed site of the pig iron plant is located in the City of Saguenay, within the boundaries
of the Grande-Anse Intermodal Marine Industrial Park (Map 4.1). The City of Saguenay does
not belong to any Regional County Municipality (RCM)®. It is part of the administrative region of
Saguenay-Lac-Saint-Jean (No.2). The territory of the Saguenay-Lac-Saint-Jean also includes
the RCMs of Fjord-du-Saguenay, Domaine-du-Roy, Maria-Chapdelaine, Lac-Saint-Jean-Est and
the territory of the Innu community of Mashteuiatsh (MAMOT, 2015).

The City of Saguenay, which was founded in 2002 following the merger of four cities
(Chicoutimi, Jonquiéere, La Baie, and Laterriere) and three municipalities (Canton Tremblay,
Lac-Kénogami and Shipshaw), now has three districts: Jonquiére, Chicoutimi and La Baie. The
proposed plant is located in the District of La Baie (Ville de Saguenay, 2016a).

The City of Saguenay covers an area of 1,137 km?, i.e. just over 1% of the total area of the
Saguenay-Lac-Saint-Jean region. It is enclosed in the RCM of Fjord-du-Saguenay and is

5 The municipalities outside RCMs are local municipalities vested with certain powers of an RCM.
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bordered on the west by the RCM of Lac-Saint-Jean-Est (Affaires municipales et occupation du
territoire, 2015).

Since its creation Saguenay has become a major urban agglomeration in the Saguenay-Lac-
SainttJean region. Considered as t"lmestrcieygniQuebecandmet r o p «
has a population of over 146,000 inhabitants.

The Intermodal Maritime Industrial Park was created in order to develop an industrial zone near

the Grande-Anse Terminal which is believed to be accessible by sea and by road and is

connected to the railway network (Port of Saguenay, 2015a). This park, which is located outside

the regiondés urban concentrations, l'ies in an ind
the development plan and covers an area of over 150 ha.

Map 4.1 shows the location of the project site, the Districts of the City of Saguenay and the
boundaries of the local study area.

4.4.2 Socioeconomic Profile

This section provides a general overview of the socio-economic profile of the extended study
area, which corresponds to the boundaries of the City of Saguenay. For a more complete
picture, the data are compared with those of the Le Saguenay-et-son-Fjord® census division and
the Province of Quebec. In addition, some data are compared to those of the Saguenay-Lac-
Saint-Jean region. Figure 4.3 indicates the location of the RCMs of the administrative region of
Saguenay-Lac-Saint-Jean and the Districts that form the City of Saguenay.

6 Since the territory of the City of Saguenay is landlocked in the RCM of Fjord-du-Saguenay, the census division of
Le Saguenay-et-son-Fjord, which includes both territories, was chosen for population data comparison purposes.
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Figure 4.3 Territories of Saguenay-Lac-Saint-Jean and their Population

3

The data assembled in this study include information on the population and the socioeconomic
aspects of the study area. They come mainly from the following documentary sources:

U The Revised Land Use and Development Plan of the City of Saguenay (2011);

U Various profiles of the Saguenay-Lac-Saint-J e a n region (Minist re de
|l 6l nnovation et des Exportations, 2015 Desj ar
Pccheries et de | 6Ali mentation, 2016) ;

U Studies, compilations and census information from the 2011 Population Census and the
2011 National Household Survey from Statistics Canada.
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The data presented in this section are the most recent publically available data. Organizations
and local representatives were also consulted as part of this study and helped validate certain
trends and statistics.

4.4.2.1 Population

Based on Statistics Canada data, the City of Saguenay had a population of 144,746 inhabitants
in 2011, i.e. 52.7% of the population of the Saguenay-Lac-Saint-Jean region, which totaled
27,480 inhabitants (Statistics Canada, 2012a and b). Contrary to the trend prevailing in all
manufacturing areas experiencing considerable population growth, the Saguenay-Lac-Saint-
Jean region has seen a small increase in its population in recent years (MEIE, 2015). From
2006 to 2011, the population of the Saguenay-Lac-Saint-Jean increased by 0.8% compared to
the Province of Quebecbs 4. 7%. The popul ati
since 2006. A similar demographic growth was recorded across its administrative area, but is
well below that of the entire province (Statistics Canada, 2012a and b). The long-term
demographic outlook points to a slowdown in population growth. From 2011 to 2016, the
expected increase across the region was 0.6%, compared to 4.4% in the Province of Quebec
while the projected increase between 2021 and 2026 is 0.1% (MEIE, 2015).

According to the Statistics Canada data presented in Table 4.14, the population of the
Saguenay-et-son-Fjord as recorded by the census division totaled 165,211 inhabitants in 2011.
The City of Saguenay then accounted for 87.6% of the entire territory. Between 2006 and 2011,
the population variation of the City of Saguenay, i.e. 0.7%, was similar to that Saguenay-et-son-
Fjord, which was 0.9% for the same period (Statistics Canada, 2012b and 2012C).

Table 4.14 provides population data for the City of Saguenay, and data from the Saguenay-et-
son-Fjord census division and the Province of Quebec.

Table 4.14 Population Data for the Regional Study Area

Population and Housing Figures S;;Lye(r)}fay Saguelr;jaoyr—det-son- ol?r((g)xienbceec
Population in 2011 144,746 165,211 7,903,001
Population in 2006 143,692 163,717 7,546,131
Population variation between 2006 and 2011 0.7% 0.9% 4.7%
Total private homes 66,798 77,817 3,685 926
Private homes occupied by habitual residents 64,228 72,599 3,395 343
Population density per square kilometer 128.5 4.0 5.8
Land surface area (in square kilometer) 1,126.5 41,358.9 1,356,547.0

Source: Statistics Canada, 2012a, 2012b and 2012c
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Just under 70% of the population of the City of Saguenay is of working age (15 to 64). This

percentage is similar to those recorded in the Saguenay-et-son-Fjord area and across Quebec.

According to the Statistics Canada data (2012a, b and c) in Table 4.15, the median age of the

population of the City of Saguenay was 45.6 years in 2011. This is similar to the census

di visionds median age (45.4 years), but sl ightly
province (41.9 years).

Table 4.15 Distribution of the Population of the Regional Study Area by Age
City of Saguenay-et-son-

Saguenay Fjord OUEBES
0 to 14 years 14.06% 14.32% 15.93%
15 to 24 years 12.34% 12.19% 12.41%
25 to 44 years 22.81% 22.88% 25.83%
45 to 64 years 33.01% 33.23% 29.92%
65+ years 17.78% 17.38% 15.91%
Median age of the population 45.6 45.4 41.9
% of the population aged 15 or older 85.9% 85.7% 84.1%

Source: Statistics Canada, 2012a, 2012b and 2012c

In 2011, the majority of the population of the City of Saguenay spoke French at home (98.8%),
while 0.5% spoke English, 0.2% spoke English and French, and 0.3% spoke a non-official
language. French is the predominant language in the study area, which is similar to the situation
in the entire Province of Quebec where 80.0% of the population speak French most often at
home, while 9.8% use English and 7.1% speak a non-official language (Statistics Canada,
2012a).

4.4.2.2 Education

The City of Saguenay is served by the school boards of the Rives-du-Saguenay (Chicoutimi and
La Baie Districts) and Jonquiere (Jonquiére District) that provide primary and secondary school
education services, vocation training services, adult education services, and vocational services
tailored to businesses.

The education centers located in the District of La Baie - where the proposed project site is
located 1 are as follows:

Primary schools (3): Sainte-Thérése, Médéric-Gravel, Saint-Joseph;
Secondary schools (1): Grandes-Marées;
Adult education (1): Durocher Adult Education Center;

Vocational training (2): Vocational Training Center of the Fjord (Pavillon La Baie), Rural
Family House.

I e e R ]
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Vocational training centers offer programs leading to a Vocational Studies Diploma (VSD) or an
Attestation of Vocational Specialization (AVS). The Vocational Training Center of the Fjord in La
Baie provides a series of training courses in tinplate and sheet metal work, foundry, welding-
assembly and high pressure welding. Custom-made refresher courses are offered based on
specific needs expressed by businesses.

La Baie students also have access to other post-secondary institutions (colleges and
universities) in the City of Saguenay. These include General and Vocational Education Colleges
(CEGEP) in Chicoutimi and Jonquiére that provide pre-university and technical education
programs. These colleges provide services to companies and have specialized research
centers (Industrial Health and Safety Training Center, Quebec Aviation Training Center, Bureau
of Metallurgical Research Bureau (Chicoutimi); Automated Production Center (Jonquiére)).
Other research centers and training programs focused on the metal industry are present in
Saguenay (Quebec Aluminum Research and Development Center (CQRDA), Aluminum
Technology Center (CTA)).

The University of Quebec in Chicoutimi (UQAC) was founded in 1969. It has three cycles of
higher education in addition to being active in research. In 2014, UQAC hosted some 7,500
students enrolled in a hundred programs. Since it is affiliated to the University of Quebec
network, its research activities are structured into five areas of excellence in connection with the
regi onos aetuites Bareald-orest, Population Studies, Aluminum, Atmospheric Icing
and Mineral Resources. Since 2006 UQAC, in collaboration with the Chicoutimi Health and
Social Services Center (CSSSC) and the University of Sherbrooke, has also been offering a
comprehensive medical education program: Family Medicine, Basic Specialties and Pharmacy
(Ville de Saguenay, 2011).

The City of Saguenay has a low proportion of people aged 15 years or older with university
education (Table 4.16). Like with other equivalent Quebec regions, this is due, firstly, to the
predominance of technical jobs, especially those related to the industrial and agricultural sectors
which attract youth to specialized vocational training. As mentioned during exploratory
consultations, thelowpr opor ti on of uni versity students
large urban centers. In fact, the retention of youth in the region i and also in skilled jobs - has
been identified as a major challenge by the stakeholders met.

There are more women than men with no certificate, diploma or degree. However, among those

with post-secondary education, women reach a higher level of education. This trend is also
observed in the census division data and across the entire Quebec territory.
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Table 4.16 Educational Attainment (Population Aged 15 and Over)
Saguenay-et-son-
Educational Attainment Fjord

Male Female Tot. Male Female Tot. Male Female
No certificate, diploma or degree 20% | 43% | 57% 21% | 44% 56% |[22%| 50%

City of Saguenay

High school diploma or equivalent 19% | 46% | 54% 19% | 46% 54% |22%| 46% 54%
gs;:;econdaryCe”'f'cate’ diploma or 629 | 52% | 48% | 60% | 53% | 47% |56%| 50% | 50%

1 Apprenticeship or trade school
certificate or diploma*

1 Certificate or diploma from a college,
a CEGEP or other non-university 32% | 47% 53% 32% | 47% 53% |30%| 44% 56%
educational institution*

1 Certificate or university diploma
below bachelor level*

1 Certificate, diploma or degree
equivalent to the bachelor or higher*

Source: Statistics Canada 2011; *Data from the Post-secondary certificate, diploma or degree category.

37% | 61% | 39% | 39% | 62% 38% [29%| 61% | 39%

7% 41% | 60% 7% 41% 59% | 8% | 41% 59%

23% | 49% | 51% 22% | 49% 51% |33%| 48% 52%

As shown in Figure 4.4, the major fields of study mostly pursued by the inhabitants of the City of
Saguenay are architecture, engineering and related services (17% of people aged 15 and older)
and trade, management and public administration (14% of people aged 15 and older). The fields
of health, education and personal, protection and transportation services also attract more
students from the area (7%, 6% and 5% respectively). Of these subjects architecture,
engineering and related services are the ones that attract men the most. Women tend to prefer
subjects relating to health, education and trade. It should be noted that the City of Saguenay
has a higher proportion of residents with a postsecondary certificate or diploma than the rest of
the region or the province of Quebec, (Statistics Canada, 2013).
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Figure 4.4 Post-secondary Education Subjects Studied by the Population of the Study Area
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Source: Statistics Canada, 2013.

4.4.2.3 Economy and Employment

Saguenayi Lac-Saint-Jean Region

Based on the 2015 Regional Profile of Saguenay-Lac-St-Jean established by the Ministry of
Economy, l nnovation and Exports ( MEI E), t he

that of the province although the primary and secondary sectors are more significant. In 201

4,

the number of primary sector jobs was twice as high (4.5%) as in the province (2.2%), while the
number of jobs in the secondary sector was slightly higher (19.1%) than in the province (18.4%).
As for the tertiary sector, it accounted for the majority of all jobs in the region (76.4%) even
though this rate was | ower tha20l5t he provinceds r a

The regionbés economic structure has remained
the manufacturing sector has grown in importance (Desjardins, 2015). The primary sector

continues to play a key role vis-a-vis the province and the implementation of the major projec
under consideration - including mining projects - would give new impetus to the local econom
Several economic diversification initiatives connected with the agricultural and tourism secto
have been undertaken in recent years in order to boost the regional economy.
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Regarding the labor market of the administrative region of Saguenay-Lac-St-Jean, a thousand

(1,000) jobs were lost in 2014. The employment rate in the region (54.6%) posted a slight

decline of 0.4% in 2014 compared to 2013 (same variation in Quebec -59.7%). Since 2012, the
regiond6s unemployment rate drasthactrtelaes eplr @awnidn ¢ edna
7.7%) . The regionds unemployment rate is among th
the labor market focused on consolidation rather than job creation and it is forecast that 2016

should be a period of gains (Desjardins 2015).

The Gross Domestic Product (GDP) measures the value of goods and services produced within

the borders of a given economy. It is used to measure size, whereas its evolution is an indicator

of the performance of the economy. The Quebec Institute of Statistics estimated that the GDP of

the Saguenay-Lac-St-Jean region stood at $10.5 billion in 2014, with a positive variation of 2.7%

compared to 2013. This change is equivalent to that recorded in the entire province (ISQ, 2015).

Desjardins estimated that, in 2015 GDP, growth in the region would reach 3% and remain at the

same | evel in 2016. This rate is | ower than the
2016 (Desjardins, 2015).

More generally, the economic situation of the Saguenay-Lac-St-Jean region can be
characterized by t he economic devel opment i ndex
increased and totaled 95.9 in 2013. Despite this positive result, the index remains below the

Quebec average of 100 (Figure 4.5). These good results are largely due to the improvement of

the education-related data in recent years (MEIE, 2015).

Figure 4.5 Economic Development Index for the Saguenay-Lac-St-Jean Region
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Source: MEIE, 2015.
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City of Saguenay

Economic activities in the City of Saguenay are distributed in the same way as in its
administrative region. The only difference is that the primary and secondary sectors have more
weight at the regional level (Table 4.17). The main providers of jobs are the aluminum, food,
wood, energy, trade, tourism or biomedicine sectors.

The primary sector for workers aged 15 and older (73,730 people) accounts for 2% of jobs.
These jobs are equally distributed between the agricultural, forestry, fishing and hunting, and
mining and quarrying activities. The secondary sector accounts for 21% of jobs. These jobs are
mostly manufacturing and construction jobs. Most jobs are tertiary sector jobs (77%), mainly in
retail trade, health care and social care, and educational services (Statistics Canada, 2013).

Table 4.17 Comparative Employment Data by Sector
Saguenay Fjord Quebec

Primary sector 2% 3% 3%
Agriculture, forestry, fishing and hunting 1% 2% 2%
Mining, quarrying, and oil and gas extraction 1% 1% 1%
Secondary sector 21% 22% 22%
Construction 7% 7% 6%
Manufacturing 11% 12% 12%
Transportation and warehousing 3% 3% 4%
Tertiary sector 77% 75% 75%
Retail trade* 14% 14% 12%
Health and social care* 13% 13% 12%
Education services* 9% 8% 7%
Government agencies* 8% 8% 7%
Lodging and catering services* 7% 7% 6%
Professional, scientific, and technical services* 6% 6% 7%

Source: Statistics Canada, 2013; *Main sub-sectors of the tertiary sector.

As the regionds main urban center, the City of
industries and commercial businesses. It has three industrial parks (Jonquiére, Chicoutimi and

La Baie) which cover an area of 8,496,138 m?2. Its parks are served by a full transportation
network (sea, road, air and rail). As far as business is concerned, the city has five central
business districts and trade points with a concentration of various services to the population.

Table 4.18 presents the main employers in the City of Saguenay, deployed at various locations
of the city. These include Rio Tinto Alcan (3,319 employees) in the private sector and
the Integrated University Health and Social Services Centers (CIUSSS) of Saguenay-Lac-Saint-
Jean (6,074 employees) in the public sector. The public and administrative sectors (23,415 jobs
provided by 847 companies); the construction and manufacturing sectors (13,934 jobs in 622
companies) and the wholesale and retail trade sectors (13,022 jobs in 988 companies) provide
the majority of jobs (Ville de Saguenay, 2012b).
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Table 4.18 Main Employers in the City of Saguenay

SR T

Private sector

Rio Tinto Alcan Primary production of alumina and aluminum 3,319

Groupe Ceger Construction of buildings and industrial structures 773

CaGl Design of computer systems and related services 540

Group Fernand Gilbert Itée Site preparation contractors 485

Groupe CANMEC Repa!r and malnterlance of commercial and industrial 460
machines and equipment

Acier MYK Inc. Contractors in steel structure installation and precast 350
concrete

Garda Safe-keeping and patrolling services 300

Reboitech inc. Forestry support services 300

Entrepdts Costco Hypermarkets 280

Groupe Alfred Residential construction 275

Public sector

Integrated University Health and Social . .

Senvices Centres (CIUSSS) SLSJ Health and social services 6,074

Canadian Forces Base of Bagotville National security and defense 1,800

City of Saguenay Public administration 1,600

Rives-du-Saguenay School Board Education 1,474

Source Promotion Saguenay (2016) i Personal communication

The Statistics Canada 2011 data show that the employment rate of the City of Saguenay was

slightly higher than the census division rate. This is partly due to the concentration of economic
activities. However, it i s | d9).eRegardimgaumempglogngent,pr ovi nc
the City of Saguenayb6s rate (6.7% was | ower tha
Men had a higher unemployment rate (7.5%) than women (5.8%).

Table 4.19 Employment and Unemployment Rate in 2011
e Saguenay- Province
Working population 73730
Employment rate 56.9% 56.6% 59.90%
Male 62.4% 62.0% 63.5%
Female 51.5% 51.3% 56.5%
Unemployment rate 6.7% 7.1% 7.2%
Male 7.5% 7.9% 7.9%
Female 5.8% 6.2% 6.5%

Source: Statistics Canada, 2013

Table 4.20 presents the 2011 income of households in the study area. The average individual
income was higher in Saguenay ($35,669) in its census division ($35,309), but was lower than
the provincial average ($36,352). The male population of Saguenay ($44,279) earned more
than the male population in the province ($42,343), which can be partly due to the presence of
large manufacturing firms that tend to offer better salaries. Besides, these higher salaries lead
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to some disparities in the local area, which are mainly perceptible in the difference between the
median and average income rates.

Table 4.20 Individual and Household Income (CAD)
Income City Saguen_ay- Province
of Saguenay et-son-Fjord of Quebec
Average individual income * 35,669 35,309 36,352
Men 44,279 43,920 42,343
Women 27,039 26,534 30,523
Number of private households 64,230 72,600 3,395,220
Total median household income 52,534 52,676 51,842
Total average household income 64,083 63,905 66,205
Net median household income 46,416 46,631 45,968
Net average household income 53,555 53,527 55,121

Source: Statics Canada, 2013; *for the income-earning population.

4.4.2.4  Other Regional Particularities
UAluminum Valley

Since the commissioning of the Arvida plant in 1926, the aluminum sector has been associated
with evolution of the City of Saguenay. Today, the city hosts major companies including Rio
Tinto Alcan. On a larger scale, the region has 4 aluminum smelters and produces about one
million metric tons annually (Ville de Saguenay, 2012b).

The region has recently been recognized by the Government of Quebec as the Aluminum
Valley. A project development assistance agency linked to the aluminum sector has also been
created (the Soci ®t ® de | a Va)ih @der tasippdrtew initiatives, i ofienmg
various services to developers and grouping together resources available in the region.

The region has more than 7,500 jobs directly or indirectly related to the aluminum industry.
Various research centers have been established in order to support this industry. These include
the Aluminum Research and Development Center of Quebec (CQRDA), the Aluminum
Technology Centre (CTA) or the University Research Center on Aluminum (CURAL). In fact the
region has qualified workers who are familiar with this industry (Ville de Saguenay, 2011).

UAgriculture Industry

The Saguenay-Lac-St-J ean regi on has a very dynamic agricul't
main producers of oats, canola and seed potatoes, and has several certified organic farms. The

| arge majority of the regionds companies speciali.i
the Ferme des Quatre Vents is located near the project site, in south where about 1,500 liters of

milk are produced every day. The area is also known for its blueberry producers (400

companies) and, more recently for its camerise producers.

The food processing industry is considered as a sector with a strong development potential. For

example, in 2013, some 1,225 agricultural companies operating in the region generated $271
million in income, and 15,300 people were working in the bio-food sector (MAPAQ, 2016).
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UForest Industry

Historically the forest, sawmill and pulp and paper industry has always been present in the
region. Every year, nine million cubic meters are harvested, which represents about 20% of
timber from Quebec. Forty companies employing about 1,350 persons are operating in
Saguenay. As with aluminum, the region has set up research centers that support the
development of forestry activities. These centers include the Research Group on Renewable
Resources in the Boreal Forest (GR3MB) and the Commercial Boreal Forest Research
Consortium (Ville de Saguenay, 2011).

The forest industry has been struggling to stabilize in recent years and is facing several
challenges. Among other challenges companies must face a new forest regime limiting their
supply quotas and thereby reducing their production capacity. In addition, this sector has to face
an aging workforce and a large number of people will be retiring in the coming years. Despite

these difficulties, the timberindust r y r emains one of the regionbés

UMilitary Base

The City of Saguenay hosts the Bagotville military base which was founded in 1942. Initially, the
purpose of this base was to protect the dams of the Alcan aluminum company and train pilots.
Today, the base hosts the 3 Wing Bagotville and is one of only two fighter plane bases of the
Canadian Air Forces. It carries out air defense, combat support and search and rescue missions
(Ville de Saguenay, 2011).

The military base is currently one of the largest employers in the region. The airport, which is
used for both military and civilian purposes, has two perpendicular runways that can
accommodate all types of aircraft.

UTourism Industry

In recent years the region has developed several initiatives in order to fulfill its tourism potential.
The tourism industry benefits from the presence of three national parks (Monts-Valin, Fjord-du-
Saguenay, Saguenay-St-Laurent Marine Park) and its fjord, around which various tourist
services are organized. In fact, adventure tourism and ecotourism are also niches of excellence
in the region. At the international cruise market, major investments were made to create a first
level tourist stopover, in particular with the construction of a dock, a welcome center and a
harbor village. Thanks to these facilities
times (2009, 2012 and 2013). In 2015, 32 ships docked at the Saguenay and 39 are expected in
2016.

UEnergy

The Saguenay-Lac-St-Jean has various hydroelectric facilities that have enabled many
companies in the region to specialize in the field of hydro-electricity and access international
markets. For example, in the private sector, Rio Tinto Alcan has six plants in the region: three
on the Péribonka River and three on the Saguenay River, totaling an installed capacity of 2,900
MW. The Produits forestiers Résolu company, for its part, has seven plants in the region: one
on the Chicoutimi River, two on the Riviére aux Sables and four on the Shipshaw River, i.e. an
installed capacity of 170 MW (Constas, 2012). Adding to these plants are the Elkem Metal
Canada inc. of the City of Saguenay power plants as well as the Hydro-Quebec network.
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443 Land Use
4.4.3.1 Land Allocations

Land allocations represent the proposed use of lands based on planning instruments such as
the land use and urban plans of the City of Saguenay. The City of Saguenay has the power of
an MRC, which is why an urban plan and a land-use development plan were adopted. These
allocations are made on the basis of historical and current uses, physical constraints to land
planning and potential but also on the basis of social and economic policies that the authorities
establish for their territory. They represent the current and foreseen allocations for each part of
the territory.

The public lands planning and development tools used in the study area are as follows:

UThe Revised Land Use and Development Plan of the City of Saguenay (2011);
UThe Urban Plan of the City of Saguenay, 2012d;

UThe Urban Plan of the La Baie District, 2012a;

UThe Rural Development Plan, 2012c;

UApplicable planning and zoning regulations.

Development Plan

Map 4.4 shows the major land allocations in the study area. The latter belongs to four
categories of major land use types represented in the development plan of the City of
Saguenay: industrial, port, forest and agricultural. As shown in Table 4.21, the majority of the
territory of the study area is covered by agricultural zones (51%) as well as by industrial and
port operation zones (45%) purposes.

Table 4.21 Land Allocation in the Study Area

Proportion of

Allocation the Study Area (%)

Surface Area (ha)

Industrial purposes 522 29
Port operations 286 16
Forest activities 77 4

Agricultural purposes 931 51
TOTAL 1,816 100

NOTE: The areas covered by the Saguenay River in the study area were excluded. The industrial lands within
Planning Unit 119 cover an area of 1340 hectares since Planning Unit 119 extends beyond the study area.

Land allocation for industrial purposes: This includes lands dedicated to industrial activities.
These lands are confined in a specific sector within Planning Unit 119 as defined in the Town
Planning Program of the City of Saguenay, and are located far away from residential areas.
Incidently, the remoteness of the Grande-Anse sector from the La Baie agglomeration and
inhabited zones represent an advantage in industrial terms. Unit 119 is an industry-dominated
area whose purposes are related to the Grande-Anse port activities. All industrial activities
related to manufacturing, processing or production, are allowed with this type of land allocation.
The section of the study area corresponding to lands allocated for industrial purposes includes
an industrial development zone as well as an industrial reserve zone (Ville de Saguenay, 2011).
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The Industrial Development Zone concerns planned sectors intended for new industrial
developments, including the Intermodal Maritime Industrial Park where the pig iron plant will be
located. The types of uses authorized are the same as those intended for industrial parks
(commercial, services, industrial and public).

As for the industrial reserve zone, it corresponds to areas intended for medium and long term
development projects. This zone includes lands available around the Intermodal Maritime
Industrial Park and corresponds to the Comprehensive Development Plan (PAE) identified in
Planning Unit 119, which defines the allocation of public spaces located around the industrial
zone. It should be noted that farming and forestry activities are allowed in the PAE and may be
scaled up to an industrial level.

Multipurpose allocation: This type of allocation applies to lands intended for the construction
of community amenities and infrastructure. Based on the development plan of the City of
Saguenay, this type of land allocation includes uses for institutional, airport and port operation
purposes. The marine facilities of Grande-Anse are intended for the latter type of allocation.
Allocation for port operations primarily includes major people and goods transportation
equipment as well as industrial activities, trade and services linked to port activities (Ville de
Saguenay, 2011).

Allocation for forestry activities: Three small sections of the study area are located inside the
area allocated for forestry operations and, more specifically, in the areas used for forestry,
recreational, and production activities. In the study area, the forest production area includes
intra-municipal public lands whereas the forestry and recreational area corresponds to private
land plots. The main purposes authorized with this type of land allocation are as follows:
agriculture, livestock farming, forestry, parks, playgrounds and natural areas, as well as single-
family and two-family dwelling units. Other uses are permitted under certain conditions.

Allocation for agricultural purposes: This covers the section of the territory designated as a
permanent agricultural zone by the Commission for the Protection of Agricultural
Land in Quebec (CPTAQ). The agricultural zone of the study area, which covers most of the
latter, includes dynamic agricultural lands as well as lands intended for viable agricultural
purposes. In addition to agriculture and forestry activities, several types of land use are
authorized on these permanent agricultural lands, including conservation, interpretation,
extensive recreation as well as single-family or two-family dwelling units. Other types of uses
are also permitted under certain conditions.

Based on data from the Commission for the Protection of Agricultural Land in Quebec (CPTAQ),
APS lands, which will host the project, are partly located inside the protected agricultural land.
However, wWithin the framework of the expansion of the industrial site, various requests for the
exclusion of the territory associated with these land plots were submitted to the CPTAQ by APS
or the City of Saguenay. The decisions issued could either authorize these activities on the land
plots being the object of the requests or be excluded from the permanent agricultural zone of
the City of Saguenay. In this particular case, the industrial site of the APS is now wholly
dedicated to industrial use.
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4.43.2 Urban Plan

The Revised Land Use and Development Plan of the City of Saguenay proposes major
development and planning guidelines for each of the major functions of the territory. These
guidelines are then incorporated into the guidel:i
intended uses and functions specified by the planning units identified by the Town Planning

Program therefore reflect the intended purpose indicated by the development plan for each

major land use allocation (Map 4.4). Based on the urban plan of the La Baie District, the study

area overlaps four planning units, i.e. Units 117, 118, 119 and 121. Planning Units 117 and 118

are mainly used for agricultural purposes; Planning Unit 119 is mainly industrial and lies around

the facilities of the marine terminal of Grande-Anse while Unit 121 is mainly used for forestry

activities (Ville de Saguenay, 2012a and 2012c).

As mentioned in the description of the orientations and allocations of Unit 119, the Saguenay

Port Authority is developing an industrial area near its Grande-Anse maritime terminal. This

ar ea, called Al ntermodal Maritime I ndustrial Par k
future industrial development needs, will be deployed in various phases. The medium and large

exporting or importing companies that will settle there will have at their disposal a complete

intermodal network transport (see, road, rail).

Four main purposes were defined for Planning Unit 119 (Ville de Saguenay, 2012a and 2012c):

UProtect the port and maritime vocation of the facilities and facilitate their accessibility

URecognize the Grande-Anse site for the installation of large size industries

USupport the development of an intermodal maritime industrial park

UPreserve the sitebds isolation characteristics anc

The construction of the Intermodal Maritime Industrial Park will thus reinforce the strategic role

of the Grande-Anse ter mi nal for the regionbs economic de
in the main territorial planning tools (land use plan, development plan, and designated areas by

the APS for industrial use).

4.4.3.3 Site Zoning

The proposed plant site is located in Zone 71770, as defined by the City of Saguenay.
According to the zoning regulation for this area, the land use for industrial purposes is the main
type of occupation allowed there and this is associated with port activities in the Grande-Anse
area.

In the specifications grid for the management of municipal lands, the following land use types
are authorized in Zone 71770 depending on the area code:

UC4f: Construction or building contractor without goods or products sales activities;
UC4g: Transportation, trucking and warehouse;

ul2: Light industries;

U13: Heavy industries;

uPla: Parks, playgrounds and natural areas;
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UP3b: Products of utilities and related activities.

In addition, their specifically permitted uses are as follows:
U 4111: Railway (except tourist trains, referral and yard);
14112: Switching and marshalling yards;

014113: Railway station;

014116: Maintenance and railway equipment;

U 4119: Other activities related to rail transportation.

Otherwise, below is a type of use that is specifically excluded:
i 4812: Wind power.

4434 Land Use

The local study area mainly covers the area around the Grande-Anse Intermodal Maritime

Industrial Park where the site proposed for the construction of the pig iron plant, a few buildings,

a rail service, and the marine terminal of Grande-Anse is located. It also includes several

residential buildings, some agricultural lands, an operating quarry, part of the south bank of the
Saguenay River and an aquatic portion. The projecH
part of the Industrial Park.

Map 4.4 shows the main types of land use in the study area and Table 4.22 presents the
propotion of its surface area compared to the study area.

Woodlands cover a large area of the study area, i.e. 48.0%. Wetlands, which are mainly located
south of theInt er mo d a | Maritime I ndustrial Par k, ccover 4.
productive parts correspond to the rocky banks of the Saguenay River (0.2%).

The Saguenay River is the main water body in the local study area and accounts for over 99%
of the water system present there. The rivers and creeks present in the territory taken into
account, hydrography occupies 21.4% of the local study area.

Table 4.22 Land Use in the Study Area

Land Use Surface Area (ha) Proportion of the study area

occupied (%)

Developed area

Built environment 19 0.8
Industrial 47 2.0
Extractive industry 1 0.1
Amenities 13 0.5
Exploited agricultural land 335 145
Vacant and wildlands 197 8.5
Natural environment

Woodland 1110 48.0
Wetland 92 4.0
Non-productive land 4 0.2
Hydrography 496 21.4
TOTAL 2,314 100
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The built environment is limited to the presence of some homes and farm buildings on the Saint-
Martin Road and Anse-a-Benjamin Road. The homes nearest to the proposed site are located
approximately 800 m along the Saint-Martin Road.

In the area occupied by the Intermodal Maritime Industrial Park, land use reflects the industrial
use of the land and occupies 2% of the study area. The Grande-Anse maritime terminal is used
for Apublic utilitydo pur poses.Aanady opecated gongtlse
Grande-Anse Road, west of the Intermodal Maritime Industrial Park, occupies a very small
portion of the study area, (0.1%).

Vacant lands and wildlands cover 8.6% of the study area and are mainly located around the
Intermodal Maritime Industrial Park. These are abandoned agricultural lands, unused urban
space, gully areas and infrastructure and railway right-of-ways.

Farmlands are relatively abundant (14.5%), in particular in the area west of the study area.
These lands are mainly used for grain and hay production purposes, but a dairy farm (Ferme
des Quatre Vents) is present along the road to the Anse-a-Benjamin, south of the proposed site.
Some residents down the Saint-Martin Road practiced subsistence agriculture.

4.4.3.5 History of Land Use on the Project Site

An Environmental Site Assessment - Phase 1 (SNC-Lavalin 2016) was performed on various
plots selected for the construction of the plant. These plots, which make up the study area, have
been used for the purpose of the following activities:

Plots 4 012 436 and 4 012 439

Uln 1969, the plot was partially cultivated or used for logging purposes. Aerial photos from
1964 and 1980 show a small building in the middle of a cultivated field in the center-west,
probably a tool shed or shelter for the farmer;

Uln 1983, part of the land was transferred to the Ministry of Public Works of Canada for the
construction of the Quai-Marcel-Dionne Road which gives access to the Port of Grande-
Anse. It was inaugurated in 1985;

UlIn 1997, the entire area of the remaining plot was sold to the city of La Baie. Agricultural
lands are then left in fallow, but logging activities took place in the field between 2002 and
2005, as shown by satellite photos on the Google Earth website;

U In 2010, APS became the owner of the plot.
Plot 4 012 437

U In 1968, the plot belonged to a private owner. A cultivated field juxtaposed three of the plots
under study and has a small building visible on aerial photographs from 1964 and 1980;

U In 1983, the Société Canadienne des Ports purchased part of the plot for the construction of
the Quai-Marcel-Dionne Road to serve the port of Grande-Anse opened in 1985;

U In 2011, APS became the owner of the plot.
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Plot 5 210 880

U In 1928, the land belonged to a private owner. Based on the information available, this was
a forest land where no special activities were conducted;

U In 2013, APS became the owner of the plot.

Current Condition

Since 2013, all the plots have been excluded from the permanent agricultural area after
requests for their exclusion from the agricultural zone were submitted to the CPTAQ.

From 2010 to 2014, the construction of an irregularly shaped 350 m X 450 m platform for
potential businesses was conducted. The platform consists of a blasted rock embankment that
is 2 to 5 m thick depending on the sector. The materials come from blasted rocks from the same
land and the land located immediately north of Quai-Marcel-Dionne Road. The work was carried
out by APS.

During this period, a rental office building was built in the area located north-east of the study
site, near the gatehouse. In addition, a road salt distribution company installed a bulk storage
platform in the northeast section of the proposed, on plot 4 012 439.

In July 2015, the first convoy of trains carrying aluminum ingots traveled on the railway, north of
the project area.

444 Infrastructure and Public Services

The planning and economic and social development of the area are largely based on the
presence of transportation routes which are vital for the trade of goods and services. They
consist of road, rail, energy transportation and port infrastructure. This section presents the key
infrastructure and equipment present in the extended study area. Facilities located within the
local study area are shown in Map 4.5.

4441 Road Network

The study area is accessible by National Road 170 which passes across the District of La Baie.
It is also accessible by Regional Road 372, also known as Grande-Baie Nord Boulevard. The
study area is mainly crossed by the Grande Anse Road, which is also a regional road. The
Grande Anse Road, which is considered as an industrial road, links National Road 170, the
future Intermodal Marine Industrial Park and the Grande Anse marine terminal. The regional
network crossing the local study area also includes the following roads: the Anse-a-Benjamin
Road and the Quai-Marcel-Dionne Road. Although it is part of the regional network, it falls under
federal jurisdiction.

Based on 2014 data from the MTQ, the Average Annual Daily Traffic (AADT) for the Grande
Anse path was 1,470 vehicles between Highways 170 and 372 and 1,040 vehicles between
Highway 372 and Rang Saint Joseph. On the stretch of road to Grande-Anse between Rang
Saint Joseph and the Quai-Marcel-Dionne Road, the AADT totaled 820 vehicles (MTQ, 2014).
For the Grande-Baie Nord Boulevard, the section of Highway 372 connects the District of La
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Baie to the Grande-Anse Road, the data provided by the City of Saguenay show an average
AADT of 8,655 vehicles in 2013 (Personal communication, Ville de Saguenay, 2016). The roads
of the regional network are primarily used by residents as well as agricultural companies
operating in the area. Highway 170, the Grande-Anse Road and the Quai-Marcel-Dionne Road
accommodate the entire industrial trucking transit to the Grande-Anse maritime terminal. In
2014, the equivalent of more than 10,000 trucks transited through the marine terminal (Personal
communication, Port de Saguenay, 2016). The Grande-Anse Road, which is the only road
managed by the MTQ in the local study area, is accessible to truck transportation, albeit with
certain restrictions. Other roads in the local study area and under municipal management are
prohibited to truck traffic (MTQ, 2016). The road to Anse-a-Benjamin has a recreational tourism
vocation as it is part of the tourist road circuit of the Fjord Road (Ville de Saguenay, 2016a).

4.4.4.2 Railway Network

The network of two railway companies crosses the Saguenay-Lac-Saint-Jean region: the
Internal Short Line Railroad of Northern Quebec (NQISL), a subsidiary of the National Railways
of Canada (Canadian National) and the Roberval and Saguenay Railway Company (CFRS), a
subsidiary of Rio Tinto Alcan. CFRS operates 11 locomotives over a 142 km railway network
linking the Laterriere, Arvida, Grande-Baie and Alma plants to the Canadian National (CN)
Railway network (Ville de Saguenay, 2016b). It is used to transport goods over short distances,
mainly bauxite unloaded at Port-Alfred, as well as alumina, coke, chemicals, paper, forest
products and aluminum (AECOM and IBI/DAA, 2011). Since 2015, a 12.5 km railway section
links the Grande-Anse marine terminal to the Quebec railway network via the CFRS network.
Shipping services aimed at developing the Intermodal Marine Industrial Park around the Grande
Anse port facilities. In 2015, aluminum was the only product transported across the railway
service (Personal communication, Port de Saguenay, 2016).

The industrial area south of the Quai-Marcel-Dionne Road is not yet served by the rail network.
During the construction of the railway section to connect the marine terminal, the foundation of a
railway line along the area south of the Quai-Marcel-Dionne Road was laid in order to serve this
area.

4.4.4.3 Port Infrastructure

The facilities of the Grande-Anse marine terminal located in the District of La Baie, which are

owned by the Government of Canada, are managed, for commercial purposes, by the

Saguenay Port Authority, also known as Port of Saguenay. This deep water port (14 m at low

tide) is operational throughout the year and has
facilities are used for the transshipment of various goods. They include a tipping platform, two

transit sheds, an open-air storage area, liquid storage tanks and an office building (Port of

Saguenay, 2016). The Intermodal Marine Industrial Park, which is located near the marine

terminal, provides storage space and is connected to the road network and the railway network.

The Industrial Park currently includes an industrial and storage area, a storage building, and

well as an administrative building (Port de Saguenay, 2015a).

As the only public port in the Saguenay-Lac-Saint-Jean region, the Grande-Anse terminal is

recogni zed for its strategic Iimportance for trade®e
maritime port of entry to some world markets, is part of the critical infrastructure of the City of
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Saguenay and generates hundreds of jobs. Originally, the Grande-Anse marine terminal was
built in order to handle forest products. Following a recent diversification program, the terminal
has turned into a transit port for general cargo. These days the terminal is used for the
transshipment of goods and a variety of raw materials that are imported or exported outside of
Canada (Port of Saguenay, 2016).

In recent years, the total quantity of loaded and unloaded goods increased from 270,000 tons in
2012 to 267,000 tons in 2013 and to 280,000 tonnes in 2014 (Port de Saguenay, 2014b). The
main products handled are de-icing salt, coal, fluorspath, anodes, aluminum, liquid pitch,
industrial or large-size parts, forest products (pulp, paper, wood pellets, etc.), kaolinite,
aggregate, refractory brick as well as general cargo (Personal communication, Port de
Saguenay, 2016). The larger volumes of goods handled in 2013 and 2014 corresponded to
cargoes of road salt from Canada with, respectively, 35% and 29% of the total volume of goods
received (Port de Saguenay, 2014, 2015b).

Table 4.23 shows the type of main goods transiting through the marine terminal as well as their
origin or destination.

Table 4.23 Type, Origin and Destination of the Main Goods Handled at the Grande-Anse Terminal
Goods Origin Destination

Deicing salt Saguenay-Lac-Saint-Jean and
Canada Chibougamau regions

Pulp and paper Produits forestiers Résolu Guatemala, China, Turkey

Liquid pitch and bricks |Belgium Rio Tinto Alcan Alma smelter

Coal United States Elkem Métal Chicoutimi

Aluminum Rio Tinto Alcan smelters in Grande- England, USA, France, Netherlands,
Baie and Laterriere Switzerland, and Germany

Wood pellets Granules LG Italy

Anodes Netherlands, Switzerland Rio Tinto Alcan (Arvida) AP-60

technology center

Source: Port of Saguenay, 2014; 2015a; 2015b

The main target markets are Germany, the USA, England, France, Italy, Switzerland, the
Netherlands, but also Canada and Asia. In 2013 and 2014, about 70% of goods handled were
related to international ship loading or unloading operations (Port de Saguenay, 2014, 2015b).

4.4.44  Maritime Transport Network

Based on information from the Port of Saguenay, an average of 222 ships visited the port
facilities of Grande-Anse, Bagotville and Port Alfred per year between 1988 and 2015. The
busiest year was 1990, with a total of 306 ships. In recent decades, there has been a decrease
in marine traffic on the Saguenay River since the beginning of the 1990s to stabilize at around
200 ships per year since 1994. In 2015, however, the number of ships increased to 244, the
highest quantity since 1992. Figure 4.6 provides a summary of the number of ships that visited
the various docks.
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As for the Grande-Anse maritime terminal, it was visited by an average of 60 ships every year
between 1988 and 2015. The busiest year in terms of traffic at the port was 1990 as 96 ships
docked there. The average number of ships visiting the Grande-Anse terminal in a decade has
followed a downward trend since the early 1990s, decreasing from 71 between 1990 and 1999
to 54 between 2000 and 2009, and to 53 between 2010 and 2015.

Figure 4.6 Number of Ships Docked on the Saguenay River between 1990 and 2015
350
= Port
300 I I Alfred
250 I I
200 - - - - Bagotville
i1 i1 I (Cruise
150 I I I I Terminal)
100 8 8 ' mMarcel
Dionne
50 11 - ¥ Wl Jetty
I I I I I (Grande-
0 Anse)
1988 1991 1994 1997 2000 2003 2006 2009 2012 2015

Source: Port of Saguenay, 2016

Note 1 The Bagotville dock has been in operation since 2008. The data for 2006 and 2007 relate to ships at anchor
only.

Note 2 Data for Port Alfred include the Maltais dock (increased activity since 1993), Powell docks 1 and 2
(increased activity since 2004) and the Duncan and Powell 4 docks.

Maritime traffic at the docks of Port-Alfred (Powell docks) involves merchant ships carrying
mostly solid materials such as caustic soda and bulk aluminum and tankers.

In addition to commercial ships, other types of ships sailed across the Saguenay River.
International cruise ships as well as local cruise ships sail across the Saguenay Fjord. The
Bagotville dock, located in the Baie des Ha! Ha!, can accommodate large international cruise
ships. In 2013, 23 cruise ships carrying 20,380 passengers used the facilities of this platform
while in 2014, 32 ships carrying in total 29,000 passengers used the platform (Port de
Saguenay, 2014; 2015b). As for local boat cruises, nine companies now offer tours in the fjord
as well as whale-watching cruises (Ville de Saguenay, 2016a). In winter, an ice-breaker sails
across the Saguenay River to maintain the waterway open up to the Grande-Anse terminal and
Port Alfred (Le Groupe Leblond Bouchard, Alliance Environnement inc. and CJB Environnement
inc., 2005).
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4445 Electric Power Network

There is no major power transmission line crossing the study area. The closest transmission line
is a 161-kV line single-circuit (circuit 1641) of the Hydro-Quebec power grid that connects the
Saguenay post in the District of Jonquiére to the Port Alfred post in the District of La Baie (Ville
de Saguenay, 2011). It is planned that Hydro-Québec will connect the project site to its network
over a distance of around 8 km.

4446 Telecommunication and Cable Network

Much of the urban perimeters of Saguenay are served by a fiber optic network. Several
companies, including DERYtelecomm, Cogeco, Bell and Videotron offer telephone, internet, and
cable services. The project site is served by the fiber network.

The entire territory of the City of Saguenay is served by a wireless communication network with
cutting edge technology. The main companies providing these services are Rogers, Bell, Telus
and Videotron. They each operate their own telecommunications network for wireless
telephony.

The closest telecom tower is located more than 5 km away from the project site in the District of
La Baie. It is owned by various companies (Rogers, Vidéotron, and Telus). No
telecommunication tower is present in the local study area.

4447 Gas Network

The Gaz-Métro transmission system serves several municipalities in the Saguenay-Lac-Saint-
Jean region, including the City of Saguenay. It crosses the City, from the District of Jonquiére to
the District of La Baie. The natural gas distribution network is mainly limited to the urbanized
areas of the Districts of Jonquiére, Chicoutimi and La Baie (Ville de Saguenay, 2011). However,
Fromagerie Boivin, which is located along the St. Joseph Road, near the center of the District of
La Baie, is served by Gaz-Métro, in particular in order to fuel its boilers. Within the framework of
the project, Gaz-Métro is expected to provide a connection of about 15 km to its network.

4448  Air Network

The Saguenay-Bagotville Airport, which is located in the District of La Baie, in the City of
Saguenay, has civilian and military facilities. This airport offers several regular regional and
international flights during the autumn and the winter (Ville de Saguenay, 2016b).

4.4.49 Drinking Water and Wastewater

The urbanized areas of the City of Saguenay are supplied with drinking water through the water
system. Drinking water is supplied via 12 outlets spread across the territory of the city. The
water system is present along the Saint-Martin Road, the Ligne Bagot Road, the Anse-a-
Benjamin Road, the Quai-Marcel-Dionne Road and a section of the Grande-Anse Road.
Residents living outside these areas are supplied with drinking water through surface or artesian
wells (Ville de Saguenay, 2011; 2012c). At present the potential project site is served with a
water system along the Chemin de la Grande-Anse. The City of Saguenay could build an
additional conduit of approximately 15 km to link up the St-Anicet reservoir to the treatment
plant site. Its route would follow the existing railway corridor. According to the hydrogeological
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information system (HIS), a drinking water intake belonging to a private owner is present in the
industrial park (MDDELCC, 2015b). However, a validation on this land, which currently belongs
to the APS, has confirmed that this water intake does not exist.

As f or the citybs wastewater, it i s treated
and La Baie sectors) and by an aerated oxidation system (Shipshaw sewage). These facilities
are located outside the local study area (Ville de Saguenay, 2011). The houses present in the
local study area are not connected to the sewer system of the City of Saguenay (Ville de
Saguenay, 2012c). The industrial park is not connected to the municipal sewer system.

4.4.4.10 Residual Materials Management

In December 1997, the former RCM of Fjord-du-Saguenay and 14 of its member municipalities
signed an agreement on the sharing of the residual materials disposal service for a period of 20
years. The area covered by this agreement includes the current City of Saguenay and seven
municipalities that are still part of the current RCM. The municipalities that signed the
agreement delegated their waste management responsibilities to the RCM. Following the 2002
municipal mergers, the City of Saguenay became responsible for implementing the agreement
and the RCMO0s facilities and responsibiliti
the powers of the RCM in the collection, transportation and processing of recyclable materials.
In 2013, the City of Saguenay and the RCM of Fjord-du-Saguenay started jointly developing a
new Waste Management Plan (RMMP). A draft RMMP was adopted in June 2014 and a revised
version was prepared in January 2016. The revised RMMP was presented during public
consultations held in March 2016 and its implementation will be effective once a compliance
notice has been issued by the MDDELCC (Ville de Saguenay and MRC du Fjord-du-Saguenay,
2016).

Waste materials are collected by Services Matrec Inc., which takes them to an engineered
landfill located in the District of Chicoutimi. This site, which is known as the AES Technological
Center, is owned by Matrec Services inc. which also operates it. This engineered landfill is due
to be closed in November 2017. The Lac-Saint-Jean Residual Materials Board, which manages
and operates the engineered landfill of Herbertville-Station, is currently awaiting a decision on a
decree amendment application for the enlargement of the site and the increase in the tonnage
authorized for the site. This decree amendment would allow the engineered landfill to receive
waste from the City of Saguenay and the RCM of Fjord-du-Saguenay from December 2017.

Recyclable materials are collected by Services sanitaires Rodrigue Bonneau which takes them
to the regional sorting center located in the District of Chicoutimi (Ville de Saguenay and MRC
du Fjord-du-Saguenay, 2016).

In addition to the engineered landfill site, the territory of the City of Saguenay includes 11 old
waste disposal sites spread across the three districts. These districts have various levels of
contamination (Ville de Saguenay, 2011). There are four ecocentres within the territory of the
City of Saguenay, including two in the District of Chicoutimi, one in Jonquiére and one in the
District of La Baie. These ecocentres accept residual materials excluded from the household
collection system as well as recyclable materials such as construction, renovation and
demolition waste, house appliances, hazardous household waste, garden waste, tires, and
information and communication technology devices (Ville de Saguenay and MRC du Fjord-du-
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Saguenay, 2016). The city also hosts five waste snow disposal sites as well as a septic tank
sludge processing center in the District of Jonquiére (Ville de Saguenay, 2011). In addition, the
Gazon Savard Saguenay Inc. company operates two composting sites in the Districts of
Chicoutimi and La Baie which receive municipal waste as well as paper mill sludge (Ville de
Saguenay and RCM Fjord-du-Saguenay, 2016). These residual materials management facilities
are all located outside the local study area.

4.4.4.11 Public Safety

Regarding public safety, the Sareté du Quebec division of the City of Saguenay, whose offices
are located in the District of Chicoutimi, is responsible for the protection of citizens in Saguenay.
In addition, the city has two fire stations and five brigades one of which is located in the District
of La Baie, about 13 km by road southwest of the project site (Ville de Saguenay, 2016c¢). These
facilities are located outside the boundaries of the local study area.

44412 Health

In the City of Saguenay, health services are provided by the Cleophas-Claveau Hospital (District
of La Baie), Chicoutimi Hospital and the administrative and hospital center of Jonquiére, which
are located in the same districts. Three local community service centers (CLSC) also serve the
districts of the City of Saguenay: the CLSC of Chicoutimi, Jonquiére and Fjord (La Baie service
point). The city also hosts several long-term accommodation centers in its three districts. The
health and social services centers (CSSS) serving the City of Saguenay also include several
independent community organizations that offer services in various sectors, including mental
health, women and youth, and drug treatment services (CSSS de Chicoutimi, 2016; CSSS de
Jonquiére, 2016; CSSS de Cléophas-Claveau, 2016). All these facilities are located outside the
boundaries of the local study area.

4.4.4.13 Recreotourism

The District of La Baie features various tourist sites, including the Centre Plein Air Bec-Scie.
This center, which is located south of the Saguenay-Bagotville airport, offers more than 120 km
of pathways that make it possible to practice various activities including snowshoeing, cross
country skiing, mountain biking and hiking (Centre Plein Air Bec-Scie, 2016). The Eucherius
footpath, which starts at the Marina of La Baie, goes along the fjord and ends on a site where it
offers a view of the Ha! Ha! (BaliseQc, 2016). This pathway is considered as being part of the
waterfront heritage by the City of Saguenay (2011). Various federated snowmobile and quad
trails, which are under the responsibility of the Club de Motoneige de Saguenay (Snowmobilers
Club of Saguenay) and the Club Quad du Fjord cross the District of La Baie. During the winter
season, ice fishing can be practiced in two areas: the Anse-a-Benjamin and Grande-Baie. About
1,200 huts are set up there for people wishing to catch smelts, redfish and cods. In addition,
cruises organized in the fjord are also available from the District of La Baie. Fromagerie Boivin,
which is located on the Rang St. Joseph near the Anse-a-Benjamin Road intersection, is a must
for agro-tourism enthusiasts. The Saint-Martin Gardens offer visitors the opportunity to pick their
own fruits and vegetables, including strawberries, raspberries, blueberries, blackberries, beans,
fava beans, and several varieties of tomatoes. This farm is located on Saint-Martin Road, near
the intersection with the Ligne Bagot Road, outside the local study area (Ville de Saguenay,
2016a)
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Within the local study area there are some circuits and tourist trails (Map 4.4), including the
following:

U The Route Verte cycle path which follows the Grande-Anse Road, the Anse-a-Benjamin
Road and National Highway 372 (Ville de Saguenay, 2011);

U The Fjord Road, a marked tourist road follows the Anse-a-Benjamin Road and then
continues along the Saguenay River and along the Saint-Martin Road, in the District of La
Baie (Ville de Saguenay, 2016a). This road is known as a scenic road in the development
plan of the City of Saguenay (2011);

U The Notre-Dame Kapatakan footpath which goes along the road to Anse-a-Benjamin and
Saint-Martin Road. This is a 215 km pilgrimage trail linking Riviére-Eternité to Lac-

Bouchette. It is nicknamed the small regiona | ACompost el |-lead-SaiatflearSaguen a

(Sentier Notre-Dame Kapatakan, 2016);

U A small section of a local quad trail crossing the District of La Baie in a northwest-south-east
direction (FQCQ, 2016).

Besides, based on the development plan of the City of Saguenay (2011), the banks of the
Saguenay River, which are located in the District of La Baie, were identified as a territory of
aesthetic interest, i.e. an element of the waterfront heritage (Map 4.5). The Saguenay River is
also recognized in the development plan as an area of aesthetic interest.

4.4.4.14 Mining Title and Mining Site

The study area includes no active mining title. However, a surface mineral substances (SMS)
mining site, used for the mining of crushed stone and covering a surface area of 29.3 hectares,
is located on the site of the Grande-Anse port facilities (Map 4.5). The title associated with the
SMS mining site belonged to the Saguenay Port Authority, but has expired since 2011
(GESTIM, 2016).

A crushed stone quarry is located within the boundaries of the study area, along the Grande-
Anse Road, near the intersection with the Anse-a-Benjamin Road (Map 4.4). A second crushed
and architectural stone quarry is located nearby, but outside the local study area, near the
southern boundary (MERN, 2016)

4.4.4.15 Land Use by the Innu

The study area is located in the territory called i Sout hwest ern Parto of
an area of 21,106 km? (Map 4.5). The Southwestern Part is shared by the Nitassinan First
Nations of Mashteuiatsh, Essipit and Pessamit and is to be discussed before the signing of the
treaty with the various parties. This territory, part of which is located on the southern portion of
the Saguenay-Lac-Saint-Jean region, also covers part of the North Bank of the Quebec region
and also part of the Charlevoix region. The Nitassinan is currently subject to comprehensive
land-related negotiations. It is the territory where the general agreement in principle is being
implemented. This agreement was ratified in 2004 by the First Nations of Mamuitun
(Mashteuiatsh, Essipit and Pessamit) and Nutashkuan and the governments of Quebec and
Canada. Although it is subject to claims by the Innu, the latter have limited rights on the
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Nitassinan (SAA, 2010). The three communities concerned by the Southwestern Part should
receive a model treaty in March 2016.

The Mashteuiatsh Innu reserve, which covers an area of 14 km?, is enclosed in the RCM of
Domaine-du-Roy. The Essipit Innu reserve (0.82 km?) is located in the administrative region of
Cote-Nord, near the municipality of Escoumins. The Pessamit Reserve is also located in Cote-
Nord and covers an area of 252 km?. These reserves, which are governed by federal law, are all
located outside RCM territories (MAMOT, 2016). The reserves of Mashteuiatsh, Essipit and
Pessamit are located respectively about 102 km, 108 km and 173 km in a direct line from the
project site.

Based on the maps drawn up as part of the above-mentioned agreement in principle, there is no
heritage, burial or archaeological site or Innu park within the boundaries of the study area (SAA,
2010).

A meeting held with the Innu community during exploratory consultations made it possible to
confirm that no traditional activities are currently taking place on the project site. However,
migratory bird hunting and sea urchin fishing activities are conducted near the site, along the
Saguenay River. These activities also take place at various locations along the river, up to its
mouth in the St. Lawrence River.

445 Historical and Archaeological Heritage

The City of Saguenay has numerous sites, buildings or architectural structures considered as of
historic and cultural interest in the development plan. The cultural heritage of the city stands out
for its residential, commercial, industrial and institutional architecture. This sets the city apart as
a remarkable modern heritage site (Ville de Saguenay, 2011). According to the Directory of the
cultural heritage of Quebec consulted on February 16, 2016, five properties listed as heritage
buildings are located within the boundaries of the local study area. Three buildings, including the
Charles-Gobeil house, an old elite schoolhouse and a wayside cross are located on Saint-
Martin Road (MCC, 2016, Ville de Saguenay, 2011) (Map 4.5).

A study of the areads archaeol ogical p ofirne in
order to establish the presence of archaeological sites and evaluate the archaeological potential
of the study area. The main findings of this study are summarized below.

The archaeological potential study took into consideration all current knowledge on Native
American occupation of the territory in prehistoric and historic times as well as the Euro-
Canadian occupation. The ancestors of the Iroquois and the Iroquoian groups themselves
frequented the mouths of the tributaries of the Saguenay River during the prehistoric period
(450-9000 A.A.). As for the Algonquian groups, they occupied the entire territory of Cote-Nord,
Saguenay and its hinterland during the historical period (0-450 A.A.). The Euro-Canadian are
believed to have frequented the study area in order to exploit its natural resources.

Although several archaeological interventions have been conducted in the region in recent
years, there is no known archaeological site located within 5 km of the project site. It should be
noted that two archaeological sites have been identified within a radius of 10 km from the
project site. The first site (code Borden DcEr-a) is located near the Valin River in the
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municipality of Saint-Fulgence, a little more than 5 km northwest of the project site. The site is
located just over 10 km south-east of the project site, in the municipality of Saint-Félix-d 6 Ot i s
and includes the archaeological sites of the Anse-a-la-Croix (Borden codes DcEP-1, 2, 3, 4, 5).
These archaeological sites testify to prehistoric and historic occupations by Native American

and are located outside the local study area.

Following the analyses and direct observations conducted, no archaeological potential zone
was identified within the local study area’. It does not seem necessary to conduct
archaeological surveys in the project area, on the lands where works would be conducted.

4.5 Noise Environment
45.1 Initial Condition

The sound environment (ambient or total noise at a place and at a given moment) is the result
of accumulated sounds usually from a multitude of sources (near or far) that each has distinct
characteristics of stability, duration and content. This section addresses the initial condition of
the sound environment, i.e. the environment prevailing in the study area prior to any
modification that could result from the construction of the proposed plant.

The initial condition of the project area was characterized using sound readings taken in
November 2010, December 2012 and April 2013 as part of studies related to the Grande-Anse
maritime terminal rail service project (AECOM, Groupe IBI/DAA, 2011; Yockell, 2013a) and to
the marshaling yard in the La Baie area (Yockell, 2013b). The sound readings were taken in
order to determine the initial noise level during the day and at night before the implementation of
the projects.

The position of the measurement points is identified in Map 4.5. Three of the measurement
points are located in the 2.5-km study area around the project site. A summary of the results for
these three points is presented in Table 4.25. To simplify their presentation, the sound levels
are rounded to the unit. The detailed results of the measurement are presented in Appendix
H.1.

Based on the studies mentioned, the following observations can be made on the initial noise
environment of the study area, based on the studies cited:

U At 4893 St-Martin Road, the high noise levels recorded day and night are related to
Bagotville Airportdés air traffic activities. Th
9:30 and 10:30 is not considered representative of the area and has been removed from the
analysis. Hourly noise levels (Laeq 1n) have varied from 26 to 53 dBA during the day and from
22 to 60 dBA at night, with instant sound levels above 85 dBA recorded when aircrafts fly
over. The 24h noise level is 49 dBA.

UAt 4583 St-Martin Ro a d , the sound environment is |l ess infl
traffic activities and is quieter. The hourly noise levels (Laeq 1n) measured in 2012 varied from
29 to 56 dBA during the day and from 28 to 33 dBA at night and the 24h noise level 24 is 43

"It should be noted that the archeological potential study area area is different from the impact study area. It is more
or less rectangular in shape and is located along the Chemin du Quai-Marcel-Dionne and includes the entire
project site and the route of the future multi-user conveyor.

July 2016 i © SNC-Lavalin inc. 2016. All rights reserved. 55



SNC-Lavalin  Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

dBA. In 2013, the hourly sound levels (Laeq 1n) measured varied from 33 to 53 dBA during the
day and from 31 to 38 dBA at night and the 24h noise level is 44 dBA.

U At 4413 Anse-a-Benjamin Road, the sound environement is related to traffic on that road.
Hourly noise levels (Laeq 1n) ranged from 50 to 70 dBA during the day and from 35 to 52 dBA
at night. The 24h sound level is 60 dBA.

Table 4.24 Results of Initial Noise Level Measurements in Sensitive Areas
Measurement Point Period 2
(MDDELCC) I-Aeqlh, dBA LAeq24h, dBA I-dn, dBA
N° 1 Day 26 to 53
4893, Chemin St- Decemper 12:13, _ 49 57
Martin, La Baie Night 2210 60
December 12-13 Day 291056
2012 ! . 43 43
N° 2 Night 2810 33
4583, Chemin St-
Martin, La Baie Day 33t0 53
April 22-23, 2013 44 45
Night 31to 38
N° 3 Day 50 to 70
4413, Anse-a-Benjamin April 22-23, 2013 59 60
Road, La Baie Night 35 to 52
Notes:

Laegr Equivalent-continuous A-weighted sound pressure level corresponds to the average noise level recorded during the
sampling period T).
Lan Day-night average sound level with a penalty (+10 dBA) added to sound levels occurring between 10 pm and 7 am
(1) Exclusion of sound levels recorded when weather conditions were beyond the prescribed limits, and sound levels
recorded during sound events considered unrepresentative of the usual soundscape.
(2) Day, from 7 am to 19 pm and night from 19 pm to 7 am (MDDEP, 2006)

452 Noise Limits

The City of Saguenay has a noise regulation which prohibits the generation of noise considered

as nuisance (Appendix H-2 ) : AiwWwhen a person provokes or i ncit
would disturb the peace, tranquility, comfort, rest or well-being of one or more citizens or
hamper the peacef ul use of neighboring property,

(Ville de Saguenay, 2007). Noise generated by construction works between 10 pm and 7 am
within 200 meters of a residence is prohibited and the sound of a device such as a heat pump or
a pool pump must not exceed 50 dBA within 1 m of the boundary of the land where the
disturbing device is located.

The MDDELCC6s noise | imits wild.l be us ddingtthe asses:
construction and operation phases since they contain quantitative limits that could be compared
with the projectds anticipated noise | evels. The

operational phase (MDDEP, 2006) are presented in Table 4.26 while the noise limits for the
construction phase (MDDELCC, 2015c) are presented in Table 4.28, in combination with the
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results of the surveys of the initial sound level. These documents are reproduced in Appendix H-
3 and H-4.

Table 4.25. Summary of Noise Limits f Gourcehe Projectds Stationary

MBBEECE Holse Initial Sound Level Laeqgin

Noise Reception Point Zone Period @ Limits

Lar 1n (BA) @ (dBA)
N° 1 : Da 45 26 t0 53
3) y
4893, Chemin st | A9moUIrel :
Martin, La Baie Night 40 22 to 60
29 to 56 (2012)
N°2 Industrial @ Day 55 3310 53 (2013)
4583, Chemin St-
Martin. La Bai 71774 Night 50 28 t0 33 (2012)
arn, La baie '9 31 to 38 (2013)
o ©)
N3 Agricultural © Day 50 501070
4413, Rout € 2236
a-Benjamin, La Baie Night 40 351052
Boundary of the project Industrial Day and .
area 71770 Night 70 Not available

Notes

1. Day: from 7 am to 7 pm during the day and night: from 7 pm to 7am [MDDEP 2006]

2. La Reference noise level, which includes corrective terms for impact noise, tonal noise and special situations,
according to Instructions Note 98-01 (MDDEP 2006)

3. On the ground of an existing residence in an agricultural zone.

4. On the ground of an existing residence in an industrial zone.

5.  The louder of the residual noise or the maximum level permitted depending on the zoning. The residual noise is
supposed to be equal to the original noise since the plant has not been built yet.
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Table 4.26 Summary of Noise Limits for the Construction of the Project
: . . . MDDELCC® Noise Initial Sound Level
(1)
Noise Reception Point Zone Period Limit (dBA) Measured (dBA)
N° 1 Day Lar12n =55 Laeqion =41
4893, Chemin St- Agricultural Evening Lar1n =50 Leqin = 36 to 57
. . 2218
Martin, La Baie -
Night Lar1nh =45 Laeqih = 22 to 60
— LAeqlzh =46 (2012)
Day Larian =55 Lacqon = 47 (2013)
Ne 2 .
. Industrial . Laeqin = 29 to 32 (2012)
4583, Chemin St- Evening Larin=45 -
Martin, La Baie 7144 Laeqin = 31 to 38 (2013)
. _ Laeqih = 28 to 33 (2012)
Night Lar1n =45 Laeqin = 31 to 34 (2013)
NO 3 Day Lar12h=62© Laeqizn = 62
4413, Route Aggczlgg”ra' Evening La1n= 45 Lacqin = 44 t0 52
a-Benjamin, La Baie
Night Lar1n =45 Laeqih = 35 to 52
Notes:
1. Day : between 7 am and 7pm ; evening : between 7 pm and 10 pm; night: from 10 pm and 7 am (MDDELCC,
2015c)
2. At any reception point used as a residence or equivalent (hospital, institution, school). In the evening when justified,
the sound level can reach Laeqsn = 55 dBA.
3. The higher of the initial noise level or the allowed maximum level
4.6 Visual Environment

The information in this section comes mainly from the following documentary sources:

U The environmental impact study for the Grande-Anse marine terminal rail service project
(AECOM - IBI/DAA Group, 2011);

U The Revised Land Use and Development Plan of the City of Saguenay (Ville de Saguenay,
2012c);

U The Urban Plan of the City of Saguenay (Ville de Saguenay, 2011);
U The Urban Plan of the District of La Baie (Ville de Saguenay, 2012a).

These data were supplemented by field observations. The landscape analysis was performed in
accordance with the Environmental Assessment Method for Lines and Substations, Landscape
Study Method (Hydro-Québec 1992).

46.1 Regional Landscape

The study area is located in the Saguenay-Lac-Saint-Jean region in the boroughs of Chicoutimi
and La Baie, in the City of Saguenay, and in a portion of the municipality of Saint-Fulgence, on
the north bank of the Saguenay River. The regional landscape in the tourist region of Saguenay-
Lac-Saint-Jean is generally mild and takes the form of an undulating plain. Some
topographic features, including the Kénogami Horst, marking the boundary between the
Saguenay and Lac Saint-Jean regions, characterize this plain. The lowlands are generally
occupied by agricultural and urban development activities, while forests occupy areas that are
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less favorable for such activities. In the north, the landscape is dominated by the Saguenay
River which forms a fjord from St-Fulgence and Cap-a-| 6 Oue st . The terrain aro
very hilly and presents rocky outcrops with an average height of 150 meters.

The landscape of the city of Saguenay has three urban cores that correspond to the urbanized

areas of the Districts of Jonquiere, Chicoutimi and La Baie. These districts are connected to

each other by Highway 70 and National Highway 170. Highway 175 connects the City of

Saguenay to the Capitale-Nationale region, Highway 172 connects it to the Cote-Nord region,

and Highway 170 to the region of Charlevoix. The City of Saguenay somehow fits in a large

natural park, thanks to its rich natural heritage enhanced by the Saguenay River and Fjord. In

fact, theci t ydos configuration allows numerous vVviews of
the fjord, the area, with its landscapes, is a popular tourist destination.

On the north bank, the west area of Municipality of Saint-Fulgence has a lower agroforestry
plateau. The geography of the area changes markedly at the beginning of the fjord where the
banks become very steep and the landscape consists mainly of large forest areas. In the north,
the terrain gradually rises near the Valin Mountains area.

4.6.2 Landscape of the Local Study Area

The visual analysis is limited to the local study area and discusses the visibility of the proposed

facilities to be built on a portion of the territory that could be affected by the project. The study

area is bounded in the north by Highway 172 (Tadoussac Road), in the east by Cap-a-| 6 Es t , in
the south by the Boulevard of Grande-Baie Nord and South and in the west by a residential area

in the east sector of Chicoutimi and by a marked change in the course of the river.

Thear eads | andscape is mainly composed of vast un
which is the cornerstone of agricultural activities, and of wetlands. The Saguenay River, which is

part and parcel of the landscape of the local study area, is a fjord recognized in the

development plan as an area of aesthetic interest.

4.6.3 Identification of Landscape Units

The components of the natural environment (hydrography, topography, and vegetation) and the
human environment (land use, sites of interest, and infrastructure) which are detailed in the
previous sections of this chapter, help identify landmarks and visual attractions as well
characterize the types of view possible in the study area. This characterization of the local
environment made it possible to identify six landscape units. A landscape unit is a portion of a
landscape that is characterized by its high degree of visual accessibility and/or by its
distinctiveness. Each of these units is described below. Map 4.6 shows the location of the
various landscape units present in the local study area. As well, Appendix | presents pictures
from various viewpoints (in addition to those presented below) and a map to localize them.

46.3.1 Landscape Unit #1: Urban Landscape; Chicoutimi East

This landscape unit forms the western boundary of the study area. It is bounded in the west by
the Riviere au Moulin, in the east by the Saint-Martin Road and the Golf Road and in the north
by the Saguenay River. This sector is mainly composed of single-family house with one to two
floors distributed on either side of Saguenay Est Boulevard. The houses located in the eastern
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boundary of the neighborhood are likely to offer a view to the study site with agricultural lands in
the background.

Figure 4.7 Intersection of Rang Saint-Mathieu and Rue des Cormiers

Source : Google Earth

4.6.3.2 Landscape Unit #2: Agricultural Landscape; the plateau

This landscape unit covers all the agricultural lands located between the Grande Baie Nord
Boulevard, the Saint-Martin Road and the Cap-a-I 6 Qtufarest. This sector is characterized by
its gently undulating topography and the prevalence of agricultural activities. The farmlands are
interspersed with some forests and numerous rivers form wooded ravines at the boundary of the
plateau. The built environment is composed of isolated residences, along with farm buildings.

Figure 4.8 Chemin St-Joseph

-

Source: Google Earth

4.6.3.3 Landscape Unit #3: La Baie

This landscape unit, which is located at an elevation of 10 to 50 meters, is characterized mainly
by its location in a low-lying area near the project site and includes the urban area of La Baie,
the Ha! Ha! aquatic area and Highway 170 (Grande-Baie Sud Boulevard). With a population of
almost 20,000, the La Baie urban area consists of a set of various types of businesses,
industries and dwellings. Highway 170 runs along the banks, west and south of the bay. There
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are also commercial port facilities of Rio Tinto and the facilities of the Quai des Croisiéres,
which is a major tourist destination in the region. The landscape is dominated by the La Baie
des Ha! Ha! and the Cap-a-l 6 Ou e sfarmationm.c k

Figure 4.9 Quai des Croisiéres, La Baie

Source: P-L. Grenon (courtesy of BC2)

4.6.3.4 Landscape Unit#4: Cap-a-| 6 Ou e s t

The Cap-al 6 Ouest geol ogical formation marks the begin
side of the river. The Cap-a-| 6 Ouest , whi c hdmarls forms thecbgrdembetaeen thea n

La Baie des Ha! Ha! and the Saguenay River. Its steep walls of over 150 m in height, abruptly

plunge into the Saguenay. Several peaks of 190 to 210 m in height form a ridge from east to

west of Cap-a-l 6 OQuest . T y River SaadgFjom rsteongly mark the landscape. A large
forest, which consists primarily of conifers, covers the entire area, which uninhabited for the
most part. Cap-a-| 6 Ouest is part of the territory of aestt

the riverside heritage in the urban and development plans of the City of Saguenay.
Sub-Unit 4a: Intermodal Sector of the Grande-Anse maritime industrial park

The plant implementation site is located within this landscape sub-unit. This sub-unit stands out

in the Cap-a-l 6 Quest | andscape uni-t because of its ind
bordering the Grande-Anse Road, the marine terminal of the Anse a Benjamin Road, including

the overall infrastructure and installations regrouped at the Grande-Anse marine terminal and at

the Grande-Anse Intermodal Marine Industrial Park.

Regarding the marine terminal, its facilities include infrastructure for ship berthing (docks), cargo
transshipment, some buildings and a storage area. With respect to the industrial park, its
facilities include a few buildings and a storage area surrounded by fallow and vacant lands.
These are part of the expansion and industrial area reserved for new industrial development
projects. The rail service and the Quai-Marcel-Dionne Road cross this area. The presence of a
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forest north of the industrial park means there is no visual access to the section of the
Saguenay River in the area. The landscape unit also includes a crushed stone quarry located
along the Grande-Anse Road.

Figure 4.10 View towards the Grande-AnseMari ne Ter mi nal from the Saguenay6s North

Source: BC2

Figure 4.11 Vacant land where the future pig iron plant will be constructed

Source: BC2

July 2016 i © SNC-Lavalin inc. 2016. All rights reserved. 62



SNC-Lavalin  Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

Figure 4.12 Railway link to the Grande-Anse Intermodal Marine Industrial Park

Source: BC2

Figure 4.13 Forest area forming the buffer zone between the site, Rue Saint-Martin and the Saguenay
River

Source: BC2

Sub-Unit 4b: Waterfront Area, St. Martin Road

This landscape unit includes the area between the Saint-Martin Road and the Saguenay River

and encompass the only inhabited part of the Cap-a-1 6 OQOu e st | andscape wuni't
strongly marked by the importance of the River and the Saguenay Fjord. Its surrounding terrain

is lined with rocky cliffs whose overhang is occupied by plateaus or agricultural lands
interspersed with some built-up areas. The landscape unit offers visual fields that are
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sometimes limited by the vegetation that occupies the wooded plateaus, and are sometimes
open thanks to the farmlands bordering the Saint-Martin Road which offers a landscape of
interest in the north since it offers a clear view of Monts-Valin in the background.

Figure 4.14 View towards the Saguenay from Chemin St-Martin

Source: BC2

Figure 4.15 Chemin Saint-Martin

Source: BC2

4.6.3.5 Landscape Unit #5: The Saguenay River

The Saguenay River forms a landscape unit whose main features are the presence of a water
body itself, located in between major forested escarpments. The unique landscape of the fjord is
a major tourist attraction recognized in the development plan as an area of aesthetic interest.
The river is used for commercial and recreational shipping and is in itself a landscape attraction.
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Figure 4.16 Saguenay river seen from Saint-Fulgence

Source : BC2

4.6.3.6 Landscape Unit #6 Waterfront Landscape Unit, Saint-Fulgence

This landscape unit includes the areas from which the project site is visible, on the north bank of
the Saguenay River. The northern boundary of the landscape unit is formed by the road to
Tadoussac (Highway 172) and the southern boundary of the river. The east and west ends are
formed by major changes in the direction of the river that make the project site more visible. The
western portion of the landscape unit (6a) consists of an agroforestry plateau located at almost
at river level. This secteur is notably marked by the presence of large flats at the mouth of the
Riviere aux Outardes.

Figure 4.17 View of the flats, St-Fulgence

=

Source: Michel Curcio (Courtesy of BC2)

The landscape changesin Cap-a-l 6 Ouest at the beginning of
rapidly and forms a number of cliffs with an average height of 100 meters. The agricultural
landscape turns into a forest landscape in the eastern part (6b). Highway 172 drifts away from
the river and its views disappear. The built environment consists of isolated residences, most of
which are located along Highway 172 or along roads perpendicular to it and provide visual
access to the river. This landscape is also characterized by numerous leisure places, including
several inns, road-houses and the Cap Jaseux adventure park.
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Figure 4.18 Terrasse of the Auberge de la Tourelle

Source: Denis Beaulieu (courtesy of BC2)

4.6.3.7 Nightlife

The site of the proposed plant is located far away from urban areas and main residential areas,

with the exception of the houses located on the edge of the plateau farmlands, north of the site.

Since most of the area is currently occupied by farmlands and forests, there is little light there at

ni ght. The main sources of l i ght are the portos
agricultural area, and light from houses along these roads. Therefore, there is limited lighting,

which leads to nightlife dominated by natural lighting (the moon and the stars).
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Figure 4.20 View of Chemin Saint-Martin from the Auberge de la Tourelle

Source: BC2
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5 Public Consultation

This chapter presents the main results of the consultation process undertaken in the Saguenay
conducted within the context of the environmental and social impact assessment (ESIA).

5.1 Consultation Approach

Public consultation is part of the process of ass
impacts. Its main purpose is to provide the different stakeholders with objective information to

ensure their concerns and expectations are taken into consideration from the project design

stage. In addition, consultations help highlight the major socio-economic and environmental

issues to be taken into consideration in the ESIA process.

The consultation process for this project has two main components: preliminary consultations
followed by a wider range of information and consultation activities that will be held at a further
stage.

5.2 Preliminary Consultations
521 Consulted Stakeholders

Consultation activities targeted stakeholders at the local and regional levels. The majority of
stakeholders are from the Saguenay-Lac-Saint-Jean region, and more particularly from the City
of Saguenay and the La Baie borough. The table presented in Appendix J.1 provides a list of
the stakeholders met.

Taking into account the nature of the project and the specifics of the study area, stakeholders
were grouped into five categories:

Administrations/elected officials;
Citizens;

Socioeconomic organizations;
Environmental organizations;
Innu communities.

c: c: c: cC: C:

A description of the identified stakeholders is included in Appendix J.2 for reference.

5.2.2 Objectives

The preliminary consultations were an important source of qualitative data that contributed to
enhancing the projecto6s epmminh goals of theése domaydtaions weeen al y s i s
the following:

U Disseminate information on the project and on the environmental assessment process to
stakeholders;

U Identify issues, concerns and expectations by stakeholders to be taken into account from
the conception phase of the project;

U Collect suggestions and expectations on the next consultation phase;
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U Open the dialogue and build a trust relationship between the proponent and key
stakeholders of the receiving environment.

5.2.3 Methodology

The methodology used for the preliminary consultations was as follows:

U Establishment of a list of key stakeholders, persons, groups and organizations that are
representative of the receiving environment and various interest groups;

U Semi-structured meetings with persons, groups and organizations who accepted the
invitation. These meetings began with a general presentation of the project followed with
open-ended questions, and a discussion on concerns and expectations regarding the
project;

U Consolidation of the comments received and integration into the project.

Communication tools were prepared to support the preliminary consultations and are presented
in Appendix J.3. These include:

UAnN interview guide;

UA projectds |l ocation maps;
UThe layout of the pig iron manufacturing process;
tlmages of pig iron and of typical plant installations.

The preliminary consultations were conducted by the consultant. Meetings gathered generally

two to three individuals: there were conducted as semi-structured interviews, lasting
approximately 1h10. In addition, representatives from two organizations (Centre | o c a | déoempl
of Chicoutimi and the Commission scolaire des Rives-du-Saguenay) and from the City of

Saguenay (Service of territorial planning and urbanism) were contacted by phone to obtain

additional information for the purpose of the ESIA, following the recommendations of
stakeholders.

At this stage of the consultation process, the stakeholders did not mention the need to express
confidenti al opinions during the meetings. Howeve
is respected in this study in order to maintain a trust relation with the key stakeholders.

It is important to mention that the cordiality and openness of stakeholders which characterized
the whole of the preliminary consultations.

524 Participation Level

In total, 11 meetings involving 24 participants were carried out between January 25 and 28,
2016 and on February 17, 2016 in Saguenay, in the boroughs of Chicoutimi and La Baie
(Appendix J.1). Overall, the following stakeholders were met:

UVille de Saguenay;
Utwo environmental organizations;
Ufour socioeconomic organizations;
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usix households; and
Uthree Innu communities (Essipit, Mashteuiatsh and Pessamit).

It should be noted that the mayor of the Ville de Saguenay was the only elected officials met
during the preliminary consultations. Households were identified using a 2.5 km radius around
the project site.

Stakeholders interviewed were satisfied with the consultation process and appreciated being
consulted at this stage of the projectds pl
preliminary consultation accepted the invitation.

5.2.5 Principal Problems and Concerns

At the time of the preliminary consultations, the project had not been officially announced.
Consultations thus allowed providing firsthand information to stakeholders about the project. It
should be noted that at the time of the consultations, the project planned on using coal in its
production process. As discussed in Chapter 2, NAIC has since reviewed its technology,
eliminating the use of coal, and thereby reducing dust and greenhouse gas emissions. In doing
so, NAIC has answered to several concerns raised during the preliminary consultations and
reported below.

Generally, the project announcement was well-received by stakeholders. One of the reasons is
the current economic downturn which characterizes the Saguenay region, with limited
employment opportunities in the industrial sector. A project such as NAIC would not only allow
creating local job opportunities, but also business opportunities for local service and goods
providers. In addition, in terms of job creation, participants insisted on the importance of
accessing quality jobs that would allow retaining the local workforce.

However, participants expressed some concerns, particularly regarding the management of dust
emissions. Other concerns included noise, waste water generated by the plant, solid waste, as
well as the management of raw materials (storage and use of coal and of iron ore). Given that
the Grande-Anse sector has had limited industrial activities up until recently, participants have
insisted on the importance of preserving the quality of life around the site and more generally in
the region. The use of the Saguenay River as a transportation axis was also raised during the
meetings, particularly with regards to the protection of native species, recreo-tourism, and
maritime traffic.

Representatives of the Innu communities of Essipit, Mashteuiatsh and Pessamit, in addition to
reiterating the concerned mentioned above, have stated the importance of recognizing their
rights on their Nitassinan, and more particularly on its southwest portion (Map 4.5). Even if the
communities do not actively use the project site, participants met expressed the importance of
protecting traditional activities that are carried out near the project site, along the Saguenay
River, the potential patrimonial sites along the fjord, and to consider that economic benefits
should be shared fairly. Participants insisted on the importance of establishing and good
collaboration with their respective communities.
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Table 5.1 below presents a summary of the main issues and concerns raised during the
preliminary consultations, grouped under two large themes: environmental and socioeconomic

issues.

Table 5.1

Issues and Concerns Raised during the Preliminary Consultations

Environmental issues

Climate

Quantity of greenhouse gas (GHG) emitted by the plant and use of best technologies to
minimize GHG.

Emissions and

pollutants

Air quality near the plant

Control of dust emitted by the plant (in relation with the use of coal)

Temperature and quality of discharged wastewater

Noise and ambient environment of the plant

Revaluation and reuse of solid waste

Storage of raw materials, coal in particular

Navigation

Protection of native species of the Saguenay River and arrival by ship of exotic species

Increase of maritime traffic on the Saguenay River

Respect and continuity of recreo-touristic activities on the Saguenay River

Impacts of transshipment and of handling of raw materials arriving by ship

Road transportation

Circulation of trucks near residential zones

Cumulative impacts

Cumulative effects on species of the Saguenay River related to ships serving other projects

Closing of the plant

Find the project site as it was before the construction of the plant

Socioeconomic issues

Community relations/
Social engagement

Dissemination of information regarding the project and collaboration with local stakeholders

Support the development of the receiving community

Integration to ongoing community relations initiatives between the industrial sector and
citizens

Local partners

Respect of engagements and of development orientations with local partners

Establishment of partnerships allowing the preservation of the plant operation on the long-
term

Employment

Sensitivity of the proponent to industrial risks and establishment of a work health and safety
policy

Creation of quality jobs

Retention of workforce within the company, but also within the region

Port infrastructure

Added value to the Port of Saguenay infrastructure, in particular the conveyor and the
railway, by ensuring that they can serve several users.

First Nations

Recognition of rights and collaboration with the Innu communities concerned by their
Nitassinan (and more particularly its southwest portion)

The protection of potential patrimonial sites located in or near the fjord

Respect for traditional activities carried out near the project site, along the Saguenay River,
in particular, fishing of marine mammals and waterfowl hunt

Impacts that may be felt in the communities such as atmospheric emissions and waste
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5.2.6 St a k e h Recodrenmesdations

Several recommendations were made by the key stakeholders in relation to the project and to
the next consultation phase. These recommendations were taken into consideration in the
project analysis, particularly for the option analysis, impact assessment, and of the identification
of prevention and mitigation measures. The main recommendations made by stakeholders are

presented in Table 5.2.

Table 5.2

Stakeholders Recommendations i Preliminary Consultations

Theme Description

Emissions and

Implement best production technologies in order to minimize pollution (treatment of

pollutants atmospheric emission and of other pollutants)
Sensitize the community to the low risks related to the pig iron plant
Repurpose solid waste through local projects/partners
Navigation Consult the riverside communities affected by the impact of maritime traffic related to the

project, including municipalities located on the North Shore and along the Saguenay River

Road and maritime
transportation

Establish partnerships with other projects/industries wishing to establish themselves in the
Saguenay region in order to maximize infrastructure and transportation modes

Adopt a policy for the safety of maritime transportation, including emergency procedures in
case of an incident

Pig iron production

Added-value to the production by favoring the transformation of pig iron production by local
enterprises (smelter, for example)

Community relations/
Social engagement

Establish a formal mechanism for community relations

Establish and social engagement program to support the development priorities of the
community

Vulgarize and present the technical results of the ESIA as well as industrial risks related to
the plant, through communication tools accessible to the public

Local partners

Work in partnership with local organizations that support the development of enterprises

Employment

Specify information on economic benefits and more particularly on employment (number,
sought-after specialties and types of positions)

Prioritize local workforce and enterprises

Support the training of the local workforce with help from teaching institutions present in the
region and of research centers

Next consultations

Plan for more time between the invitation to consultations and the actual meeting

First Nations

Ensure economic benefits for the communities (jobs, contracts to enterprises). A
collaboration agreement could be established.

Visual effects

Reduce the visual effects of the plant in the Grande-Anse sector
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5.3 Consultation on the ESIA results

The main objective of the second consultation phase is to inform stakeholders of the ESIA
results in order to:

U Answer to the questions raised during the preliminary consultations;
U Present and validate the avoidance/mitigation measures;

U Clarify, if required, some aspects of the study and ensure that questions raised by
stakeholders are well integrated.

Following these consultations, if appropriate, the project could be enhanced by the addition of
new mitigation measures.

These consultations will take place at the end of the summer, 2016. A complementary report will
be prepared and will include:

U The stakeholders met;
U The method used

U The results obtained in terms of answers to questions raised during the preliminary
consultations.

In addition, this report will clarify the foreseen mechanisms to maintain relations with the
communities (aboriginal and non-aboriginal) during the project.
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6 Environmental Impact Assessment Methodology

The purpose of the social and environmental impact assessment is to evaluate the
consequences and risks related to a specific project in a given social and environmental
context.

The objectives of an environmental impact assessment are:

U To identify and evaluate the environmental impacts of a project, whether they are negative
or positive;

0 To enhance the positive impacts, and i fbet hey

avoided, to minimize, mitigate or compensate for them;

U To ensure that all of the relevant social and environmental issues are described in sufficient
detail to appreciate the extent of their effect;

U To prepare a comprehensive and consistent social and environmental management plan.

The assessment of environmental impacts is carried out in two steps: their identification and
their evaluation. Sections 6.1 and 6.2 below describe each of these steps.

6.1 Identification of Environmental Impacts

The identification of positive or negative impacts caused by the project implementation is based
on the analysis of effects resulting from interactions between the affected social and
environmental components and the various types of equipment used or activities to be carried
out. The proposed equipment and activities are thus considered as sources capable of
producing changes in one or many of the sensitive social and environmental components.

Social and environmental issues are taken into consideration as early on as during the study of
site location or technological alternatives, thus providing input to enhance project design,
construction methods and operations of facilities. This allows the project to be tailored according
to its technological and economic constraints while safeguarding the environment from potential
adverse effects.

Each element of the project is examined according to its potential effects on each of the
environmental components for each phase of the project (construction, operations and
decommissioning). The possible interactions between the different environmental components
(indirect effects) are also considered. Project elements that are related to its various phases
including surveys, construction, operation, maintenance, dismantling and decommissioning are
all taken into consideration.

During construction, the potential sources of impacts include:

U development of the construction facilities;

U transportation and traffic resulting from the movement of workers, construction machinery
and construction materials;

U site deforestation and management of waste;
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earthwork and excavation;

disposal of excavated material;

management of wastewater and the surface water drainage network
construction and development of facilities and related structures;
contaminated and non-contaminated waste management (e.g. used 0ils);
job creation;

procurement of goods and services.

During the operation and decommissioning phases, the impacts will be related to:

i

i
i

operation of equipment (noise, atmospheric emission, liquid effluent, waste and dangerous
waste management, purchase of goods and services, and job creation);

equipment maintenance and eventually equipment repair during its lifecycle;
equipment disassembly at the end of its useful life.

The physical, biological or socioeconomic components which may be affected by the project are
the sensitive elements in the study area, that are, those likely to change or be affected
significantly because of components or activities linked to the project. They may include:

[t eI R e S ent S eI xR et S ent S ent S eet B et S et S xR et

air quality;

noise environment;

surface water and groundwater quality;
sediment quality;

soil and sediment quality;

terrestrial vegetation and wetlands;
fauna and habitats;

special status species;

land use and zoning;

infrastructures and public equipment;
public safety;

quality of life for residents, including, among others, health, safety and noise;
cultural and archaeological heritage;
landscape;

socioeconomic activities.

Finally, the project's impacts on global issues such as GHG emissions and biodiversity are also
taken into account in the analysis.
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6.2 Assessment of Environmental and Social Impacts

When all of the potential impacts of a project on an environmental component have been
identified, the significance of the predicted changes of this component is then evaluated.

For this second step, the methodology followed was adapted from impact assessment methods
recommended by Hydro-Quebec (1990), the Quebecbdbs Ministry
MDDELCC (MDDEFP, 2014b), the Canadian Environmental Assessment Agency (2000), as

well as by different international organizations including the World Bank and the International

Finance Corporation (SFI, 2006).

The approach used to assess environmental impacts of the project determines the social and
environmental value of the components and the intensity, extent, and duration of the
anticipated positive or negative impact. These three qualifiers are grouped under one synthesis
indicator, the significance of the impact. This indicator provides an overall assessment of the
anticipated impacts on a given environmental component.

Figure 6.1 schematically presents the basic process leading to assessment of the impact, as
well as the input and output of each step.

Although the impacts on the physical environment are described and quantified as accurately as
possible, they cannot be assigned a value in and of themselves. The social or ecosystem-based
value of a physical component cannot be defined other than in reference to a specific use or to
its importance for flora, fauna or human beings. Consequently, the evaluation of impacts cannot
be completed for these components. For instance, a modification to water quality can only be
assessed in terms of their resulting impacts on biological and human components, and not
through their intrinsic value. However, as changes on the physical environment serve as input to
the assessment of impacts on the biological and human environments, they must be analyzed
and quantified where possible.
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Figure 6.1 Environmental Impact Assessment Process
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6.2.1 Intensity of the Impact

The intensity of an environmental and social impact expresses the relative importance of
consequences attributable to a change in an environmental component. For the majority of

environmental components the intensity o f i mpact is the integration

environmental value with its degree of disturbance and can be either positive or negative.
For the impact of noise, however, given the nature of this component, the approach to
determine the intensity of the impact is different and is described in Appendix H.

The environmental value of a component is the synthesis of its ecosystem-based value and its
socioeconomic value. The ecosystem-based value expresses the relative importance of a
component to the ecosystems as measured by its function or role. It integrates other notions
such as representativeness, patterns of use, diversity, or rare and unique characteristics. This
value is the result of the judgment of specialists based on a systematic analysis of the
characteristics of the environmental component.

The ecosystem-based value of a given component is considered to be:

U High, when the component is of major interest in terms of its ecosystem-based function,
biodiversity, or exceptional qualities, and there is a consensus in the scientific community
that it should be conserved or protected;

U Medium, when the component is of strong interest and has recognized qualities, and there
is concern, although not consensus, for its conservation or protection; and

i Low, when the component holds little interest, has few notable qualities, and there is little
concern for its conservation or protection.

The socioeconomic value of a component expresses the relative importance attributed to the
component by the public, the various levels of government, or any other legislative or regulatory
authority. It indicates the popular or political desire or will to conserve the integrity or the original
character of a component. This will be expressed through the legal protection that the
component is accorded, or by the concern of the local or regional public for the component. The
socioeconomic value evaluation is based on information gathered during various public
consultations in the study area and considers the relative sensitivity of the different stakeholders
(disadvantaged or vulnerable groups, targets or directly or indirectly affected groups, etc.).

The socioeconomic value of a given component is considered:

U High, when the component is the object of legislative or regulatory measures (threatened or
endangered species, conservation parks, etc.) or is essential to human activities (e.g.,
drinking water);

U Medium, when the component is valued or used by a significant portion of the concerned
population, but is not legally protected; and

U Low, when the component is of little concern or is not used by the population.

The environmental value integrates the ecosystem-based value and the socioeconomic value
and retains the higher of the two values as shown in Table 6.1.
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Table 6.1

Grid for Determining the Environmental Value

Socioeconomic Ecosystem-based Value
Value

High Medium Low
High High High High
Medium High Medium Medium
Low High Medium Low

The degree of disturbance for a component defines the scope of the changes that affect the
component given its sensitivity to the proposed project. The changes to a given component may
be negative or positive and the effect on the environmental component may be direct or indirect.
The cumulative, synergistic, or delayed impacts, beyond the simple relation of cause and effect,
could amplify the degree of disturbance to an environmental component when the environment

is especially fragile. The degree of disturbance is:

U High, when an impact affects the continued viability of the environmental component,
strongly and irreversibly impairs the component, or restricts its use in a significant way;

U Medium, when the impact changes, either by reducing or increasing, the quality or use of
the environmental component affected, without, however, compromising its integrity;

U Low, when the impact affects the quality, use or integrity of the environmental component in
a way that is barely perceptible; and

U Undetermined, when it is impossible to assess how and to what extent the component will
be affected. When the degree of disturbance is undetermined, the impact assessment
cannot be completed for that component. It will thus be necessary to collect more
information on this component or implement an environmental monitoring program of to

clarify i

evol ut i o mplenentaionr e sul t

of t he

The intensity of the impact results from the interaction of the three degrees of disturbance (High,
Medium and Low) with the three classes of environmental value (High, Medium and Low).
Table 6.2 shows the possible combinations of these inputs and the resulting Intensity.

Table 6.2

Degree of Disturbance

Grid for Determining the Intensity of an Impact

Environmental Value

High Medium Low
High Very Strong Strong Medium
Medium Strong Medium Low
Low Medium Low Low @

(1) This intensity should be quantified as "very low" to respect the grid logic, but to limit the number of categories this class has been replaced by
low. This leads to an overestimation of the impact intensity of these components, but the overall consequences are negligible.

6.2.2 Extent of the Impact

The extent of the environmental impact expresses the spatial influence of the effects produced
by an intervention in the environment. This refers either to a distance or an area over which a
component will undergo changes. It could also refer to the portion of the population that will be
affected by the changes. The three levels of extent are:
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U Regional, when an impact affects a large geographic area or a number of components
located a significant distance from the project, or when it is experienced by a significant
portion of the population in the study area;

ULocal, when the impact affects a relatively restricted area located within, near, or at a limited
distance from the project site; or when it is experienced by a limited portion of the population
in the study area; and

U Site-Specific, when the impact affects only a very restricted area in the proximity of the
project site; or is experienced by only a small number of individuals in the study area.

6.2.3 Duration of the Impact

The duration of the environmental impact describes the period of time during which a
component undergoes changes due to the impact. Duration is not necessarily equivalent to the
period of time during which the direct source of impact is active, as it may continue after the
phenomenon causing it has ceased. It must also take into consideration the frequency when the
impact is intermittent. Duration is characterized as:

U Long, when the effects are experienced continuously for the life of the facility, or even
beyond if the effect is irreversible;

i Medium, when the effects are experienced over a relatively prolonged period of time, but
less than the duration of the life of the facilities; and

U Short, when the effects are experienced over a limited period of time, generally
corresponding to the period of construction, the start-up period, a single season, etc.

6.2.4 Significance of the Impact

The interaction between the intensity, extent, and duration defines the significance of an
impact on a given environmental component. Table 6.3 presents the grid for determining
Significance and differentiates between five levels of significance, ranging from very strong to
very low.

The relative importance of each impact is assessed, considering the general mitigation
measures integrated into the baseline project. For example, if it is anticipated that a silencer
should be installed on a chimney, the evaluation of noise impacts will take into account the
noise reduction attributable to the silencer. However, if no such equipment was anticipated at
the beginning of the project and it is found that the noise level is unacceptable, a mitigation
measure will be suggested (ex: installing a silencer on the chimney). When the mitigation
measures integrated a priori to project implementation reduce impacts to the point of rendering
them negligible, these impacts are excluded from further analysis.

Once the significance of an impact is established as more than negligible, it is described and
additional, specific mitigation measures may be proposed to allow optimal integration of the
project into the environment. Mitigation measures are implemented to avoid, minimize or
compensate adverse social and environmental impacts by prioritizing, first and foremost, the
avoidance of impacts. When the impacts are positive, the measures are meant to enhance or
optimize the outcomes. The proposed measures naturally consider costs as well as financial,
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social and environmental benefits that follow their implementation. The main measures
proposed are presented at the end of Chapter 7.

The final assessment phase consists of determining the residual significance of the impact after
all mitigation measures are taken into consideration. The issue here, then, is to clarify how the
mitigation measure changes one or several of the inputs in the impact assessment process
described above.

Table 6.3 Grid for Determining the Impact Significance
Intensity Extent Duration Significance
Long Very strong
Regional Medium Very strong
Short Very strong
Long Very strong
Very strong Local Medium Very strong
Short Strong
Long Very strong
Site-specific Medium Strong
Short Strong
Long Very strong
Regional Medium Strong
Short Strong
Long Strong
Strong Local Medium Strong
Short Medium
Long Strong
Site-specific Medium Medium
Short Medium
Long Strong
Regional Medium Medium
Short Medium
Long Medium
Medium Local Medium Medium
Short Low
Long Medium
Site-specific Medium Low
Short Low
Long Medium
Regional Medium Low
Short Low
Long Low
Low Local Medium Low
Short Very low
Long Low
Site-specific Medium Very low
Short Very low
6.3 Cumulative Environmental and Social Impacts

The consideration of cumulative environmental effects is from now on an essential component
of all environmental assessment conducted in virtue of Quebec Environment Quality Act. This
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approach consists of examining the magnitude of the effects associated with the proposed
project, for which an EIA is conducted, in combination with the effects of implemented projects,
ongoing projects or reasonably foreseeable projects, including projects directly related to the
main project, whether they are upstream or downstream of the supply chain.

The cumul ative environment al effects can be defir
results from effects of a project when combined with those of other past, existing and imminent
projects and human activities (Hegmann and al, 19

related to a given project may interfere, in time or in space, with the impacts of other past,
ongoing or future project and thereby generate additional direct or indirect impacts on the either
of the components of the environment. This means considering:

UThe temporal and geographic boundaries of the assessment; and

U The interactions among the environmental effects of the project, and past and imminent
projects and activities.

To facilitate consideration of potential cumulative impacts of the project, one must ensure that:

UThe study area is large enough to allow the assessment of the main effects of the project on
valued environmental components when combined to effects of other projects and past,
existing and imminent activities;

UThe description of environmental components include past environmental effects;

U The main development projects that are imminent or foreseen (residential, commercial,
industrial or infrastructure) in the area are reviewed to ensure that their potential cumulative
incidences are considered.

Future projects susceptible of interacting with the proposed project are identified during

consultations or inventories conducted for the environmental impact study. However, the
projects positioned upstream and downs tdendfiadn of t h
from the technological analysis of the process. Then, based on available information, the
environmental effects likely to combine with the consequences of the main project to create

cumulative environmental impacts are identified.

The identification of cumulative environmental effects is made on the basis of available
information and foreseen environmental effects of future projects. Unless precise data is
available, the project environmental effects other than the main project are estimated on the
basis of usual effects resulting from the implementation of similar projects.

The study of cumulative effects is presented in a specific section at the end of Chapter 7 so that
the reader can clearly distinguish the cumulative effects from the direct and indirect effects
attributed only to the project.

The supervision and monitoring program (Chapter 9) suggests measures to verify the accuracy

of the assessment, and the efficiency of the mitigation measures proposed with regards to the
principal cumulative environmental effects of the project.
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7 |dentification and Assessment of Impacts and Mitigation
Measures

7.1 Impacts on the Biophysical Environment during the Construction
Period

The construction works will be conducted on industrial lands owned by the Saguenay Port
Authority (APS), on a site that was previously cleared and stripped in order to accommodate
industrial facilities. This location therefore consists of vacant land ready for development. The
impacts to be generated during the construction phase are related to the following
environmental components:

UAir quality;

uSurface water quality;

uSoil and groundwater quality;
UVegetation ;

uwildlife.

Impacts on the human environment such as noise, and economic spin-offs generated during the
construction and operation phases, are discussed in Section 7.3,

7.1.1 Air Quality

Based on available MDDELCC records on air quality, only two exceedances of the standard for
fine particles (PM.s) were observed in 2012 and 2013, at the La Baie station. For all the other
parameters measured, the standards are met.

Construction activities may cause temporary changes in air quality by emitting:

U dust from excavation and trucking on the road;
U gas and dust from combustion engines of heavy vehicles, machinery and equipment.

The use of heavy equipment and trucking activities associated with the construction period will
fluctuate depending on the level of activity on the construction site. Mass excavations having
been completed, dust emissions will remain much the same throughout the works. In addition to
emissions due to traffic on the site, concreting works, detailed excavation works - including
blasting i will be sources of air contaminant emissions.

Although these effects are local and could, at most, affect the immediate vicinity of the
construction site, control measures will be implemented to reduce nuisances related to dust
emissions:

U Speed limitations;

U Application of dust suppressants authorized by the MDDELCC, as appropriate, on bare
surfaces in dry and windy conditions and on unpaved construction site roads;

UUse of a tarp covers (or other containment measures) over loads of bulk materials;
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U Cleaning of paved roads;

U Repair and adjustment of vehicles, heavy machinery and equipment producing excessive
emissions, visible at the exhaust;

0 Raising truckerso6 awareness on idling;
During blasting activities:

U Conduct blasting operations in accordance with a pre-approved blasting plan. Vibrations and
blast pressure must be controlled by adjusting dynamite loads and the time between
explosionsbased on the | imits imposed by the sitebds e

U Install protective carpets, if necessary, to prevent rocks from flying outside the site.

7.1.2 Surface Water Quality

Construction activities could affect water quality. During the site preparation works, runoff water
can carry along sediment into surface waters. In addition, accidental spills can also contaminate
surface waters. These spills could be caused by the following:

U Trucks, equipment or machinery in poor condition or during refueling or maintenance
activities;

U Cleaning of concrete mixers;

U Handling or storage of hydrocarbons, other hazardous materials, or hazardous waste;

i Construction site sewage water.

The water quality monitoring parameters that are the most likely to be affected by runoff waters
are pH, TSS, turbidity and hydrocarbons Cio-Cso.

The drainage network of the construction areas will be designed in a way to direct runoff waters
towards a holding pond before being discharged into the watercourse. The drainage plan during
the construction period will be determined during detailed engineering. Where access to the
main basin by some temporary drainage ditches is not possible due to topography, sediment
and hydrocarbon control measures will be installed, as a preventive measure, at the exit points
and their effectiveness will be closely monitored. If necessary, passive water treatment systems,
such as filter berms, a flocculation system or hydrophobic absorbents, will be installed in the
basin in order to reach targets for TSS (35 mg/L) and hydrocarbons (2 mg/L).

In addition, a valve mechanism will be installed at the exit of the basin alongside a pumper truck
access platform in order to allow recovery operations in the event of a major spill.

Where drainage to the main basin of some temporary drainage ditches is not possible due to
topography, control measures for sediments and hydrocarbons will be installed at the exit points
and their effectiveness will be monitored.

Periodic inspections of the siteds drainage net wc

and effective. A program will be implemented to monitor drainage waters and, in particular, the
places where these waters are discharged into the receiving environment to ensure that water
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treatment is carried out effectively and that corrections are made if necessary. For example,
some areas subject to erosion and TSS concentrations could be stabilized if needed.

No in-water work will be required for the construction of the plant.

During the pre-start-up phase, some activities may affect the quality of surface waters. To clean
up pipes it may be necessary to use additives in the water which could then be contaminated.
The water will either be analyzed for metals and hydrocarbons and suspended solids before
deciding where the discharge point will be (creek or external disposal).

To prevent spills, specific procedures or methods designed to manage activities that can cause
these spills will be included in the Construction Environmental Management Plan (CEMP?) that
will be given to the contractor. The CEMP will include the following procedures or plans:

UCleanliness on the site;

UManagement of fuels and petroleum equipment;
UiManagement of hazardous materials and hazardous waste;
UiManagement of concrete waste;

UEmergency Prevention and Response Plan;

UManagement of sewage water.

7.1.2.1 Cleanliness on the Site

Work areas and other locations will be cleaned on a regular basis in order to remove any waste
or rubble generated by the works. Likewise, all temporary installations that are no longer used
will be removed.

7.1.2.2 Management of Fuels and Petroleum Equipment

Hydrocarbons used to heat temporary installations and refuel vehicles, equipment and
machinery must be managed in accordance with regulatory requirements such as:

UThe Building Act.

U Section VIII of the Building Code.
UChapter VI of the Safety Code.

UThe Propane Storage and Handling Code.

Specifications regarding the management of hydrocarbons and equipment spill will be
presented in the CEMP. Spill prevention and containment methods will be described in the
CEMP, as will the content and location of the emergency equipment kits to be used in the event
of a spill. These must be present not only in vehicles, but also in refueling areas and at strategic
points on the work site.

! The Monitoring and Follow-up Program that includes the CEMP is described in Section 9 of this report.
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In addition, the mandatory use of biodegradable hydraulic oil will be included in the mandatory
provisions of the CEMP.

7.1.2.3 Management of Hazardous Materials and Hazardous Waste

Hazardous materials must be transported in accordance with the Transportation of Dangerous
Goods Regulations and stored in retention basins or equivalent containers and as indicated in
the specifications mentioned in the material safety data sheets. They must also be labelled as
directed in the Canadian Workplace Hazardous Materials Information System (WHMIS).

To manage hazardous waste, safe temporary storage areas where this waste can be
consolidated (e.g. storage in barrels), will be provided to enable contractors to complete
packaging and labeling prior to shipment to authorized sites in accordance with the
Transportation of Dangerous Goods Regulations.

Although there is no long-term storage planned on the construction site, temporary work areas
must be prepared to meet the requirements of the Hazardous Materials Regulations. A register
documenting hazardous materials transiting on these sites must be kept and copies must be
submitted to the Environmental Officer on a monthly basis. Arrangements for the management
of hazardous waste will be stipulated in the CEMP. The location of temporary work areas must
be authorized by the Environmental Officer.

7.1.2.4 Management of Concrete Waste

Concreting works produce alkaline residues that could have adverse effects on the environment
if they are not properly managed. Thus:

U Concrete waste from the final emptying of concrete mixers or concrete pumps must be
collected in sealed containers or recycled into bumpers;

U Wash water from concrete mixers/concrete pumps should be collected in sealed containers
or tanks and must be treated (neutralized) on-site or off-site before being disposed of. Crust
forming at the bottom of these basins must also be managed as waste.

To wash a concrete mixer of which only the slider is cleaned, 25 liters of water will be required.
From 100 to 125 liters of wash water will be generated for concreting operations every day.

One or several areas specially prepared for the cleaning of concrete mixer sliders or pumps and
concrete residue recovery will be delineated and identified in accordance with the distances to
be maintained from habitats and waterways. Containers will be available to collect non-
recoverable waste concrete that will be sent to dry materials disposal sites.

7.1.2.5 Emergency Prevention and Response Plan

A prevention and emergency response plan for incidents such as spills will also be implemented
throughout the construction period. The anticipated emergency response measures will make it
possible to rapidly deploy personnel and equipment in order to limit damage. Soil and materials
contaminated as a result of spills will be disposed of in compliance with current regulations. This
plan will include the following elements or obligations:

uProcedure to be followed in the event of a spill;
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U Content of the emergency recovery Kkits.

Location of the emergency recovery kits, especially near all work sites conducted near water
courses like construction works for the LNG pipeline network on the wharf.

7.1.2.6  Construction Site Sewage Water

Temporary sanitary facilities (toilets) will be available on site from the beginning to the end of
the construction period. A specialized company will be in charge of emptying and maintaining
these toilets.

7.1.3 Soil and Groundwater Quality

As indicated in Chapter 4, soil and groundwater characterization studies were carried out to
establish the possible presence of contaminated soil. The results showed that these soils are
not contaminated and that they meet the limit values set in Appendix | of the Land Protection
and Rehabilitation Regulation (RPRT) for the parameters analyzed. For groundwater, the results
of the analyses show slight exceedances of
dissolved manganese, total sulphides and toluene but no exceedance of the RESIE criterion.

The potential impacts of construction works on soil quality and groundwater are generated by
the same activities as those likely to contaminate surface water.

Although the groundwater is moderately vulnerable, since there are no groundwater catchment
structures within a radius of 1 km from the site, no impact is expected on groundwater or soll
quality.

Therefore, the same means and measures are deployed to preserve soils and groundwater
quality. These consist of a series of preventive procedures and management plans:

uCleanliness on the site;

UilManagement of fuels and petroleum equipment;
UManagement of hazardous materials and hazardous waste;
UiManagement of concrete waste;

UEmergency Prevention and Response Plan;

UManagement of sewage water.

These means and measures are described in the previous section.

7.1.4 Impacts on Vegetation

The analysis of the environmental impacts generated by the construction works on vegetation
includes identifying and assessing anticipated impacts on terrestrial vegetation and wetlands.

7.1.4.1 Terrestrial Vegetation

The main impacts on the terrestrial vegetation during the construction phase will be generated
by clearing and site preparation activities for the construction of the plant. However, the site for
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the foundation of the facilities of the plant will be completely cleared and leveled before the start
of the construction works. It is therefore free from vegetation. The mobilization area and the site
temporary facilities will be adjacent to the site and will be located on already deforested and
leveled lands that belong to the Saguenay Port Authority (APS).

The only plant species of interest inventoried and located in the study zone is the ostrich fern, a
common species in Quebec but designated vulnerable to cultivation. The two inventoried
populations are, however, located at considerable distances from the facility site (140 and 172
m) and will not be touched by the construction activities as the site and the infrastructure will not
require any deforestation. No impact is thus anticipated on the vegetation, including species of
special status.

7.1.4.2 Wetlands

During the construction phase, the main sources of impacts on wetlands are caused by the

clearance, excavation and backfilling of the plant site. Map 4.2 shows a small wetland (MH13)

and part of a wetland complex (MH4) on which the footprint of the project would encroach. The

affected areas are swamps. It must be emphasized that these wetlands will have disappeared

by the time the plantds constructi onmiseatiohas. The
separate project led by the APS. Therefore, there is no impact anticipated on wetlands in the

study area as a result of the construction of the plant.

7.1.5 Impacts on Wildlife

The construction of the facility will bring about certain effects on the wildlife in the study zone.

7.1.5.1 Terrestrial Wildlife

During the construction phase, the main negative impact on wildlife is habitat loss due to
deforestation. However, since the plant site will be vegetation-free, no deforestation activities
will take place. Therefore, no potential habitat of any species of birds, amphibians, reptiles and
mammals or any special status species that may frequent the study area will be destroyed.

The second source of impact is noise and lighting from the site which could disturb wildlife in the
area during the construction phase. Only the impact associated with this source is evaluated for
the construction phase, separately for common and special status species.

A moderate environmental value was attributed to wildlife species that will be disturbed by
noise and lighting during the construction of the plant. Terrestrial wildlife is generally of interest
to the majority of the population. However, there is a lack of concern regarding its conservation
and protection. Nonetheless, special status wildlife species whose occurrence potential is
considered high in the area have a high environmental value.

The anticipated degree of disturbance of the terrestrial fauna is low. Although the works will
cause some disturbance, they will not compromise the presence of terrestrial wildlife in the
study area nor the integrity of the populations already present there. The intensity of the
disturbance is described as low. Only site-specific effects are anticipated for the entire
construction period (short).
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Due to the interaction between the intensity, range and duration of the expected impacts, the
environmental impacts related to the disturbance of terrestrial wildlife if of very low and low
significance respectively for common and special status species

7.1.5.2 Aquatic Fauna

During the construction phase, the impacts of the works will be limited to small watercourses in
the study area; the Saguenay River would not be affected due to the distance separating it from
the work site.

Certain construction activities require the handling of materials such as steel joists, reinforcing
rods, structural timber, etc. and the construction of temporary structures to be demolished at the
end of the works (e.g.: formwork). During works near watercourses (watercourses # 5, 6, and 7),
ditches or inside floodplains considered as fish habitats, the voluntary or involuntary deposit of
waste or building materials of all kinds and falling debris may degrade the quality of fish
habitats.

Other construction activities that are likely to affect the quality of surface water could have an
indirect effect on fish and fish habitats such as dust release, runoff catching fine particles and
flowing into rivers and the discharge of wash water from concrete mixers. The prevention
measures planned in this regard are presented in Section 7.1.2. The work description does not
include any crossing structure.

With the exception of the Saguenay River, watercourses in the study area were surveyed and
associated with reliable indicators (i.e. impassable obstacles downstream), the findings of the
survey campaign demonstrated the absence of fish in watercourses near the future facilities and
the low habitat potential there. However, fish and fish habitat are important for the general
population even without status species being found in the area. For these reasons, the
environmental value of fish habitats likely to be affected by the project and located on the
study site or nearby was estimated to be moderate. The low degree of disturbance
associated with the environmental value of fish and their habitat will be low and the impact will
have a limited range.

Fish habitats affected by earthworks during the construction phase (fall of debris, decreased
water quality) are very limited in the areas concerned. In fact, they represent less than 2% of the
floodplain of the study area. For this reason, the range of the impact on fish and fish habitats is
considered site-specific. This disturbance occurs over a short period of time because it is
limited to the construction period.

Following the analysis of the disturbance level, range and duration of the impact, the
significanceof t he projectdés i mpact on Verydow. and f

In addition to the measures identified to prevent impacts on the quality of surface waters
(Section 7.1.2), the following mitigation measures will be implemented to reduce the significance

of the projectédés impact on fish and fish habi
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U Establish a retention system in order to prevent the fall of materials, debris or waste in any
watercourse and wetland or their banks. In the event of debris, waste or other materials
being accidentally introduced into a fish habitat, they should be removed as soon as
possible without causing further damage to this fish habitat.

Once all of these mitigation and compensation measures have been implemented, the
significance of the residual impact on fish and fish habitat is considered very low.

7.2 Impacts on the Biophysical Environment during the Operation
Period

7.2.1 Air Quality

Atmospheric dispersion modeling was used to estimate the concentrations of contaminants in
ambient air arising from the operation of NAI Cb6s
then compared with ambient air quality standards specified in Appendix K of the Quebec Clean

Air Regulation (CAR). Appendix D2 provides a detailed description of the emission scenario
considered, the model ds inputs, the detailed conf
detailed results.

In summary, the air dispersion study is based on the following elements and meets the
requirements of the MDDELCC Guideline on Air Dispersion Modeling (Leduc, 2005) and those
of Appendix H of the CAR:

i The AERMOD air dispersion model, developed by the US-EPA and the American
Meteor ol ogi cal Society was used. Thi s mooel t he MDDE

U Five years of meteorological data were prepared for the AERMOD model by the MDDELCC
from the data collected at the weather station of the Airport of Bagotville were used;

0O There are 16 buildings inside the plantds proper
wharf, which could affect the plumes from point sources;

U Local topography was taken into consideration in the analysis.

U The receptor grid covers a 10 x 10 km modeling area including the city of La Baie located 6
km south of the plant site near the Saguenay River. Discrete receptors were also placed in
all residences inside the modelling area.

U There are no sensitive receptors (schools, kindergartens, centers for the elderly) inside the
modelling area.

0 The plantdéds production correspond%%t o its rated

U The emissions correspond to those mentioned in Chapter 3 (Section 3.8) and presented in
more detail in Appendix D1.

U The parameters considered are sulphur dioxide (SO.), nitrogen dioxide (NO), carbon
monoxide (CO), ammonia (NHs), total (PM;) and fine particulate matters (PM.s).

U Total and instantaneous conversion of NO to NO, wasconsidered.

i The CAROGs default background concentrations wer ¢
PM..s whose initial concentration levels were established after observations carried out at
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the measurement stations of La Baie (PMt) and Chicoutimi (PM25s). These concentrations
are added to the results calculated using the air dispersion model in order to take into
account the concentration of contaminants already present in the area.

The model calculates the concentrations of contaminants in ambient air from every source for
every hour of input meteorological data. The hourly concentration of a contaminant at a receptor
is then calculated by adding the contributions of each one of the sources. The model determines
average concentrations over longer periods (e.g.: 8 hours, 24 hours or 1 year) by calculating the
arithmetic average of the hourly concentrations calculated over the period. The model considers
that every day corresponds to three periods of 8 hours or to a period of 24 hours.

The modeling approach is conservative, because no chemical transformation and no well
(deposit, wash by precipitation) are considered in the modeling.

The continuous sources considered in the analysis include the preheating furnace, the vent of
the CO; removal system, the flare pilot, dust collectors, the acid scrubbers of the wastewater
treatment unit, the electric arc furnace and sources from roads inside the site. The following
additional sources were considered for the assessment of the cumulative impacts: the road
between the plant and the wharf, the storage pile and sources related to the loading and
unloading of pellets at the Grande-Anse Terminal.

A normal operation scenario (Scenario 1) and a transient conditions scenario (Scenario 2) with
the auxiliary boiler at maximum capacity and process gas flaring were considered. These
scenarios also consider emissions related to trucking on the site. A third scenario was assessed
in order to account for sources attributable to the handling and transportation of materials from
the wharf to the plant (cumulative scenario).

Table 7.1 presents the maximum concentrations of contaminants calculated in the air as a result
of the operation of the pig iron plant under scenarios 1 and 2 and compares them to RAA
standards and Quebecds ambient air quality
concentrations:

U The maximum concentrations presented in Table 7.1 would all occur on the edge of the
industrial site.

UThe projectds most significant contri buti
criteria would be particulate matters (PM: and PM.s) over 24 hours with calculated
maximums of 10.4 pg/m?3 (8.6% of the standard of 120 pg/m3) and 3.2 pg/ms3 (10.6% of the
standard of 30 pug/m3) for the transient conditions scenario (Scenario 2);

U The maximum concentrations calculated in ambient air for the project's contribution
decrease rapidly as the distance increases (see Figures D2.6 and D2.7 in Appendix D2).
The concentrations calculated in residential areas are significantly lower than the
valuespresented in Table 7.1.

U For the transient conditions scenario (Scenario 2) with the use of the flare and auxiliary

boil er, the Projectds maWdr reachi28.&pg/m3, or ablout 7% af n

the hourly standard, assuming a total conversion of NO into NO.. This, however,
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corresponds to a mode of operation that corresponds to the start-up and shutdown periods
of the DRI process.

Table 7.1 clearly shows that, if the initial concentrations are added, the Project would not cause
an exceedance of the air quality standards.

Table 7.1 Summary of the Results of the Atmospheric Dispersion Study for Scenarios 1 and 2
Scenarios/Maximum Simulated Concentrations c TO;[a|t.
Auxm;;yr:oner ngz;';?je o ?&Ez%;é?gens Sta?lirsds
Contaminants Duration AEtiO 10 < (ug/m?) @ (ng/m?) 0
1 (ug/ms?) (ng/m3) standard standard
4 min 4.2 4.3 4.3 0.3 % 150 154.3 11.7 % 1310
SO, 24 h 0.39 0.39 0.39 0.1% 50 50.39 17.5% 288
year 0.06 0.06 0.06 0.1% 20 20.06 38.6 % 52
1h 16.9 28.8 28.8 7% 150 178.8 43 % 414
NOXx (into NO2) 24 h 3.7 5.2 5.2 2.5% 100 105.2 | 50.1% 207
year 0.5 1.2 1.2 1.2% 30 31.2 30.2% 103
co 1h 13.1 105 105 0.3% 2 650 2755 8.1% 34 000
8h 4.1 70.4 70.4 0.6 % 1750 [18204| 143 % 12 700
PM 24 h 10 10.4 10.4 8.6 % 65 75.4 62 % 120
PM; 5 24 h 3.2 3.2 3.2 10.6 % 19.3 22.5 75 % 30
NH3 4 min 30.6 30.6 30.6 8.7 % 0 30.6 8.7 % 350

Note : Maximum results outside industrial and port areas, but including residences.

7.2.2 Surface Water Quality

During the operation of the plant, various factors are likely to alter the quality of the water of the
receiving environment. They include the following:

Potential effects of atmospheric emissions;
Storm water discharges;

Discharges of treated sanitary waste waters;
Discharge of treated residual process waters;

[T e B e B et

Accidental spills.

Contaminants released into the atmosphere can be washed away by the rain and have indirect
effects on water quality. However, the impact of atmospheric emissions from the plant on air
guality is considered insignificant. Therefore, the indirect impact of atmospheric emissions on
the quality of watercourses near the site of the plant and on the Saguenay River is considered
negligible.

Storm water collected on the plant site will be drained towards a holding tank before being
discharged into watercourse # 5. Storm water may be contaminated by petroleum
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hydrocarbons, suspended solids and iron from the raw material. Trucking activities are likely to
generate dust, which will be controlled through water spray. Various measures taken during the
design phase will help minimize the release of dust, iron and hydrocarbons in storm water:

Storage of iron pellets inside a building;
Use of closed conveyors;
Transfer points equipped with a dust collector;

The majority of the production equipment of the iron reduction area will be located inside
buildings;

U The CO; removal area will be surrounded by a retention dike in order isolate it and ensure
there is no accidental release of amines into runoff waters. An operational procedure will
make it possible to validate the absence of amines prior to discharge into the retention pond,;

U Installation of hydrocarbon separators in the electrical substation and diesel refueling area,;

U Impermeable surfaces for the loading/unloading of liquid chemicals areas with drainage
towards a sump;

U Addition of coagulant to the retention pond for iron precipitation.

c: c: c: c:

The water quality expected at the exit of the storm water retention pond will be free of acute
toxicity. It should be noted that there will be no discharges during the winter. The way the
drainage system was designed will help control the flow of runoff water so that the hydraulic flow
prevailing before the plantdéds construction remain

Sanitary wastewaters will be treated through a complete processing chain including the removal
of solids and phosphorus as well as disinfection. The water quality criteria will also be met. It
should be noted that as far as phosphorus is concerned, a residual concentration of less than
0.1 mg/l is expected. This concentration level is in line with the best treatment technologies
(MENV, 2001).

As far as accidental spills are concerned, the factors contributing to their occurrence have
already been taken into account in the design of the equipment (e.g. retention ponds) or in the
analysis of the technological risks. Preventive maintenance of equipment and a sound
environmental management of activities will help minimize breakdown and discharge risks.

The physico-chemical characteristics of the liquid waste from the plant are of interest mainly in
relation to the risk of toxicity to aquatic life (ichtyofauna). This issue is addressed in Section
7.2.5. Considering the low flow of the receiving watercourse, impact on the hydrology of the
watershed was assessed and is discussed in Section 7.2.4.

7.2.3 Soil and Groundwater Quality

During the operation phase, the potential sources of contamination of soil and groundwater are
related to incidents such as spills. As mentioned in the previous section, the factors contributing
to their occurrence have already been taken into account in the design of the equipment (e.qg.
retention ponds) or in the analysis of the technological risks. Preventive maintenance of
equipment and a sound environmental management of activities will help minimize breakdown
and discharge risks. An emergency response plan will help deal with unforeseen events.
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Slag will be stored outside on an impermeable surface with a permeability coefficient of less
than 1x10° cm/s. Despite the fact that slag is identified as a hazardous residual material by the
Hazardous Materials Regulation (RMD), the results of tests conducted in June and July 2016
show that it does not have the characteristics of a hazardous material (results of leaching tests
presented in Appendix B3). The results show that slag is neither corrosive nor toxic or
leachable. When tested for leaching using the methods specified in the Hazardous Materials
Regulations, all the parameters analyzed are below those indicated in Article 3 of the RMD.

Additional analyses were conducted in order to determine the recovery potential based on the
Guidelines for reclaiming non-hazardous inorganic materials for use as construction material
(Guide de valorisation des matiéres résiduelles inorganiques non dangereuses de source
industrielle comme matériau de construction).

One of the first tests performed consisted in establishing composition, by weight, of the metals
and metalloids identified in the Soil Protection and Contaminated Sites Rehabilitation Policy.
Although the residual matters are not soils, there are some similarities with respect the
exposure of various receptors (MDDELCC, Guide de valorisation, 2002). The characterization
results are compared to the A criteria which are the background levels (nhatural contents of the
soils) for inorganic substances. All the parameters analyzed are below Criterion A of the Policy,
with the exception of copper whose value exceeds Criterion A but is below Criterion B.
However, it is likely that the copper concentration is due to the composition of the pre-reduced
pellets used which have a copper concentration that is slightly higher than the concentration in
the Port-Cartier pellets.

The neutralization capacity test is the only one missing from the series of tests indicated in the
Guidelinesd Protocol. Based on the results
than 1% and the sulfur content is less than 0.2%.

Another series of tests, i.e. leaching tests in acid environments and water, are conducted mainly
to assess the mobility of contaminants, i.e. their potential to migrate into the soil or groundwater.
The results are then compared to the potability criteria.

The results of leaching tests in acid environments and water show that the potability criteria are
met.

Based on results recorded to date, slag seems to classify as Category | which allows for the
most diverse range of use types.

The type of use recommended by the Guide is to use slag as aggregates in road or street
construction or repair, abrasives, concrete manufacturing and as coating or sandblasting
material. NAIC is working with Les Minéraux Harsco to define the various recovery avenues
possi bl e. Les Min®raux Harscobs role is to
companies on their production site, and deal with their transportation, treatment and recovery.
Harsco Minerals recover close to 1 million tons of co-products from the metal industry, mainly
from Sorel-Tracy, and turn them into commercial products that are efficient and safe for the
environment and the users (website consulted in June 2016 http://www.harscomineraux.com/).
The products or aggregates meet a recovery agreement between Les Minéraux Harsco and the
Government of Quebec. The slag produced by Arcelor Mittal in Contrecoeur (electric arc
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furnace powered by reduced iron pellets and metal scrap) are recovered and sold as aggregate.
The slag produced by NAIC will originate from the same matrix, i.e. iron pellets produced at the
pellet plant of Port-Cartier. The pellets will also be reduced before being introduced into the
electric arc furnace by means of a similar reduction process. The slag produced by NAIC should
theoretically contain less metal, as scrap is not used.

Characterization and classification tests in line with the Hazardous Materials Regulations and
the Recovery guidelines will be conducted again in the first year of operation to confirm the
nature of the slag and its recovery potential.

Slag runoff will be captured and discharged into the storm water retention pond where the metal
can be treated by adding a coagulant. The method to be used to seal the storage area will be
defined during the detailed engineering phase. A permeability design criterion below 1 x 10
cm/s will be used. The clay present in the storage area at depths of 6 to 9 m on site is likely to
be used. The clay permeability tests show a permeability coefficient of 1 x 10° cm/s (SNC
Lavalin, 2016). In addition, clay rearranged under controlled conditions will have an even lower
permeability.

Monitoring wells will be installed at the boundaries of the plant perimeter as well as up and
down the slag storage area in order to monitor the quality of the groundwater (see Chapter 9).

The NAIC plant will generate 0.16 tons of slag per ton of pig iron produced. This is lower than
the 0.25 to 0.30 ratio (NM Piatak et al./Applied Geochemistry 57, 2015) of the traditional blast
furnace sector.

7.2.4 Hydrology of the Receiving Watershed

Description of the Receiving Watershed

Watercourse # 5 has been selected to receive the industrial and sanitary effluents of the plant.
Its watershed (Watercourse No. 06f80000) is small (677 ha). It is mainly forested and its
overburden, which consists of sand and gravel overlying the bedrock, is thin.

The effluents are discharged southwest of the project site, some 3 km away from the mouth of

Water course 06f80000 in the Saguenay by foll owi
Watercourse # 8 where River No. 5 flows is relatively steep (4.5%).

Water flow

There are no hydrometric stations in the watersh:i
Flows of Watercourse 06f80000 were therefore estimated by transferring data from a station

that is considered to be representative of the conditions of that watercourse based on the ratio

of the watershedsd surface areas. This method ma

Flows in the watershed in the absence of gauging over a sufficient period of time.

The most comparable hydrometric stations in the Saguenay-Lac Saint-Jean, were studied in
accordance with various parameters such as:

UThe surface area of the sub-watershed:;

July 2016 2016 i © SNC-Lavalin inc. 2016. All rights reserved. 13



SNC-Lavalin  Environmental Impact Study i Final Report / Version 00
North Atlantic Iron Corporation
634451

UThe climatic conditions affecting the watershed,

Ults proximity to the study area

UThe type of land use;

UThe presence of large bodies of water that are likely to laminate water inflows.

Based on this information, two stations were considered. For these two stations, the watersheds
are mostly forested and have water bodies that may have a significant impact on flood
lamination and the maintenance of low water levels.

The first one is the station of Belle River. It is located 64 km west of the site and covers a 306
km? watershed. The climatic conditions of this watershed can be influenced partly by the
proximity of Lake Saint-Jean. In addition, approximately 10% of its surface area supports
agricultural activities. About 20 years of validated daily data are available on the website of the
Quebec Hydric Expertise Center (website accessed in June 2016:
https://www.cehqg.gouv.gc.ca/suivihydro). These data span over the period from November 1996
to June 2015. It should be noted that there are no data covering the period from November 7,
2004 to January 23, 2005, which means there is a series of 6698 daily data that can be used for
statistical purposes.

The second one is the Valin station which covers a larger watershed whose surface area is 768
km?2. As this watershed is located near the project site, specifically to 14.7 km in the north, the
weather conditions are likely to be comparable to those prevailing in the study area. In addition,
this watershed is mountainous as is the receiving watershed. Data are available from October
1974 to June 2016. There are no data covering the period between November 29, 2015 and
April 25, 2016. This station offers a long series of 15,079 daily data, i.e. data covering a period
of more than 40 years.

The specific low-water flows at these stations were calculated by the Quebec Hydric Expertise
Center  (website  accessed in June  2016: https://www.cehqg.gouv.gc.ca/debit-
etiage/cartes/debits-etiage.htm)). Table 7.2 summarizes the Qio7 low-water Flows (7
consecutive days, 1 recurrence every 10 years).

Table 7.2 Specific Low-Water Flows at the Stations Considered
~1io8 AN Summer Q__ (I/s/km?)
Considered (I/s/km?) o
Belle Riviere 19971 2008 2.36 2.44
Valin 1975 - 2008 3.49 6.41

The mean, median and flood flows at the Station of Valin were selected due to its proximity and
more similar rainfall conditions. Concerning low-water flows, the Belle River station was the one
chosen because of its smaller watershed. As a matter of fact, although the transposition method
makes it possible to have a good estimate of the mean and median flows, it is recognized that
low flows are usually overestimated when data from a large watershed are transposed towards
a small watershed. The hydrological characteristics of Water 06f80000 determined
approximately using the method described above are summarized in Table 7.3.
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Table 7.3 Flows Estimated for Watercourse 06f80000 at its Estuary with the Saguenay River
Flow Type Estimated Flow
Flow (percentile 0,8) 300 I/s
Mean flow 209 I/s
Median flow 132 1/s
Annual Q0.7 16.0 /s
Summer Qo7 16.51/s

The plantds anticipated discharges consi st pri mar
will be treated before being discharged into the environment. Drainage storm waters are not
taken into account because they already contribute to the natural flow of the watershed.

The effluentods f | owh)wihicH replesents42.1% 4f tHe /awragé flodv ofm
watercourse 06f80000 at its mouth and 3.4% of the median flow. The impact on the hydrological
conditions in the watershed and on erosion conditions will be little or insignificant.

I n flood situations, considering a flow rate that
lower than 1.5% of the flow of watercourse 06f80000 at its mouth. However, during low-water
periods (summer low-water flow), it represents about 27% of the flow.

7.2.5 Vegetation

The operation of the proposed pig iron plant will have little impacts on vegetation. The indirect
impacts that may result from atmospheric emissions are considered negligible, since emissions
from the plant will marginally contribute to air quality deterioration and since all relevant
standards and criteria will be met. These criteria and standards have been enacted in order to
protect all the components of the environment. No notable effect is expected on the vegetation.

7.2.6 Terrestrial Wildlife

Noise and lighting from the site during the operation of the pig iron plant will have a negligible
impact on terrestrial wildlife in the study area. Besides, considering the modeled concentrations
of air emissions from the plant, no significant impact will be felt by terrestrial wildlife.

7.2.7 Aquatic Wildlife
7.2.7.1 Ichtyofauna

Impacts on ichthyofauna during the operation period are primarily related to the discharge of
industrial, sanitary and pluvial effluents into watercourse # 5 which meets watercourse # 8 some
550 m further downstream before the waters into the Saguenay River 2.2 km downstream the
confluence of watercourses # 5 and 8.

The pig ir on agpthedisahage poanf irf watereoarse # 5 will have a temperature of
40 °C and the average flowrate will be 16 m?®h. Sanitary wastewater is discharged at low flows
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and their contaminants load is limited, less than 10 m®/d is expected. As for storm water, its flow
will range from zero to 5.5 m%h. Only TSS, iron, oils and fats are likely to be found in it.

Evaluation of the Toxicity of Liquid Discharges

The main contaminants likely to be found in the final effluent are presented in Table 7.4. The

values for the plantds effluent (Check Point 2)
i nformati on provided by the Project6s designer,
However, the average values for ammonia nitrogen, total particles, nitrate, and petroleum

hydrocarbon values exceed the chronic toxicity criteria for aquatic life protection.

Table 7.4 Quality of the Effluent based on MDDELCC Criteria

Aquatic Life Protection Criteria

Parameter

no.2) mg/lt (no.3) mg/* Acute Toxicity Chronic Toxicity
(mg/l) (mgll)

Flow 0to 5.5 m%h 16 m3/h NA NA
pH UN 61t09.5 6.5 9
Temperature variable 40°C UN UN
Total hardness (CaCOs) UN 500 UN UN
Total alkalinity (CaCO3) UN 120 UN UN
Total iron " 1.3 0.2 3.4 1.3
Petroleum hydrocarbons . ,
(C10Cs0) 4 / 2 2 2.8 0.2
Total Ammonia Nitrogen UN 5 19 to 212 1.2-1.93
Nitrates (NO3) UN 5 UN 2.9
Sulfates UN 460 500 500
Chlorides UN 200 860 230
Suspended solids '25 10 25 5

UN : unavailable ; NA : Not applicable

In bold: Criteria exceeded by the value at the effluent (dilution factor not considered)
@ Unit applicable, with the exception of the flow (m3h), pH and temperature (°C)

@ Respectively, for water at a temperature of 20°C to 7°C and a pH of 7

® respectively, to the water of a temperature of 20°C to 7°C and pH 7

“ provides criteria for the diesel.

With respect to petroleum hydrocarbons, no continuous discharge is anticipated. However, as
oils are present in various pieces of equipment that could contaminate storm water, separators
are planned at various locations, in addition to retention areas to ensure a concentration of less
than 2 mg/l is maintained. The value of 2 mg/l is a maximum value and the value should be
much lower than 2 mg/I most of the time.

As far as total ammonia nitrogen is concerned, the expected concentration is 5 mg/l. This value

corresponds to the limit specified in the Environmental, Health, and Safety Guidelines for

I ntegrated Steel Mills (I FC, 2007) and according
available technology economically achievable. As for nitrates, they are largely associated with

the presence of ammonia.
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During the operating phase, chemicals will be used for the conditioning of cooling water and the
feed water in the Auxiliary Boiler, as well as for the removal of solids in the wastewater
treatment unit. These products can contribute to the toxicity of the effluent.

A specific request was made to the chemical supplier for the compounds to be selected based
on the lowest toxicity level required to achieve the desired efficiency. The dosage of each
compound used for the chemical conditioning of the water is presented in comparison with the
known toxicity level of these compounds, in Table 7.5. The toxicity data are listed on material
safety data sheets (MSDSs) presented in Appendix A. This table shows the expected maximum
concentrations of the chemicals used at the plant in the final effluent, based on the following

conservative assumptions:

U The concentration of the active ingredient in the chemical is at its maximum level,

U The chemical does not degrade, react or evaporate; does not adhere to the droplets and is
entirely present in the final effluent;

U It is assumed that 90% of coagulants and flocculating agents will end up in the sludge

produced by the removal of the suspended solids in the effluent. Only 10% of

products will end up in the final effluent;

these

U The final concentrations are compared to the most demanding toxicity indicators for aquatic
life as indicated on the MSDS for each of the products.

Table 7.5 Assessed Toxicity of the Compounds used for the Conditioning of the Water
Dosage! LCso? .
Product Compound Frequency ppm Toxicity mg/| Species
GenGard GN8020 [Carboxylic polymer Cooling circuits Continuous 100 3628 E:gggr?;a
FloGard MS6206 girtz)%%cgg;ﬁ;t? Cooling circuits Continuous 20 724 Myside
Spectrus R Daphnia
BD1501E Alcools, C10, alkoxylated | Cooling circuits Once a week 25 38.2 magna
Solus AP24 Not disclosed Auxiliary Boiler Continuous 5 3674 Daphnia
magna
Cyclohexylamine
Morpholine .
gfg&agg N,N Diethylhydroxylamine | Auxiliary Boiler Continuous 10 39 Daphnia
Dimethylaminopropylamine magna
(DMAPA)
To
obtain )
Cortrol S3070  [Sodium bisulfite Auxiliary Boiler Infrequent. boiler|  0.035 354 Daphnia
shutdown ppm of magna
residual
chloride
Optisperse ) . - ) Infrequent: boiler ANt Daphnia
ADJ5050 Sodium hydroxide Auxiliary Boiler shutdown UN 100-500 magna
MagnaFlocLT25 . .
or equivalent, F]occulatlng agent, Not Wastewater treatment Continuous 2t04 >100 Daphnia
0.1% disclosed magna
Ferric chloride FeCls Wastewater treatment Continuous 7t013 N/D N/D
Spectrus DT1404 |Sodium bisulfite Wastewater treatment Continuous 10 175 I?gggrr:;a
(1) Concentration at the discharge point, prior to discharge into watercourse # 5.
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(2)  Lethal concentration : 50% over 48 hours

(3) When several bioassay results are available, the testing demonstrating the lowest LCs, isselected

(4)  LCsois not available for this compound. 100% mortality observed at 500 mg/l and 5% at 100 mg/l or 5000 mg/! if pH adjusted
(5) ND = Not determined

Considering the expected dosages, the additives used for the conditioning of the makeup water
in the cooling towers and boilers as well as in the wastewater treatment unit are not at toxic
concentrations for aquatic life, based on the results the toxicity bioassays (LCso) indicated in the
MSDS.

Considering the dosages anticipated, the additives used to condition the makeup water for
cooling towers and boilers as well as wastewater treatment units are not at concentrations that
are toxic for aquatic life, according to organic results LCso tests indicated on the MSDS.

Effluent Discharge Criteria and Objectives

At the time of drafting the impact assessment, effluent discharge objectives (EDOs) are
unknown. Based on the information provided on discharge characteristics and water quality in
the receiving environment, the MDDELCC will set EDOs to be used to assess the environmental
acceptability of the Project and guide the detailed design of the wastewater treatment facilities.
EDOs are not discharge standards to be met. Instead they are objectives set while taking into
account the best available and economically feasible treatment technologies as well as the
sensitivity of the receiving environment.

Impacts on aquatic wildlife will be assessed in comparison with the water quality criteria
established by the MDDELCC, including with respect to acute and chronic toxicity. Acute toxicity
measures effects appearing quickly while chronic toxicity measures the sub-lethal effects
occurring in the longer term (MDDEP, March 2008).

The MDDELCC recommends that the chronic toxicity criteria for aquatic life be met at the
boundary of a predefined mixing zone. Under the current situation, it is likely that no mixing
zone can be considered since water flow in watercourse # 5 is relatively low.

Hydrological and Hydraulic Characteristics of the Receiving Watercourse

Watercourse # 5 is an intermittent creek whose s
discharge point. During low water periods, it has a very low or no flow at all. There are currently
numerous beaver dams on its course downstream from the discharge point. These beaver
dams form retention ponds and can act as sedimentation basins. Downstream from these dams,
watercourse # 5 flows into the watercourse # 8 which has less severe low-water conditions as it
is supplied by watercourses # 7, 9 and 10 wupstre:
discharge point on watercourse # 5, via watercourse # 8 up to its confluence with the permanent
watercourse, 100 m from its estuary with the Saguenay River, the watercourses have been
characterized and are not considered as a fish habitat (presence of insurmountable obstacles
and no catches were made during the surveys). Watercourse # 8 meets a permanent stream,
about 100 m from its mouth in the Saguenay River. This watercourse, which has not been
characterized, as it is not located in the immediate vicinity of the plant site, has a permanent
flow and would be a potential fish habitat. Based on consolidated data on the description of the
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environment (Chapter 4), special status fish species identified and potentially present in the
study area, are unlikely to use this watercourse before it joins the Saguenay River. Appendix E1
provides more information on characterized watercourses near the project site.

Concentrations Anticipated

At the discharge point into the Water course No.5, there is little or no mixing zone. At that
location, the ammonia concentration presents a variance, in the amplitude of the exceeding,
assessed as medium (between 3 and 7?) when compared to the chronic toxicity test. Since
there are no fish habitats in this area due to insurmountable obstacles downstream, the impact
is instead assessed for the downstream section of watercourse 0680000, from the confluence
of watercourse # 8 and the permanent watercourse up to the Saguenay River. Based on the

hydrol ogi cal analysis of the watershed (Section 7
27% of the summer low water flow (Qio7) of watercourse 06f80000 at its mouth on the
Saguenay River, the effluentds dilution factor b

concentration would average 5 mg/l at the final effluent. Considering the dilution factor, the
average ammonia concentration in the downstream part of watercourse 06f80000 would be
about 1.1 mg/l under low water conditions in the summer (Q10.7), which would meet the chronic
toxicity criterion for aquatic life protection (1.2 mg/l). Using half of the summer low water flow
(Q10.7) as recommended for the calculation of the EDOs of the toxic contaminants, the dilution
factor drops to 2.9 and the ammonia concentration in the downstream part of the watercourse
06f80000 would be 1.7 mg/l, i.e. slightly above the criterion (1.2 mg/l). It should be noted that
the method used to estimate low water flows could lead to it being slightly overestimated. As for
the maximum ammonia concentration, which should be observed over short periods, it is below
the acute toxicity criterion for aquatic life protection. The dilution obtained in the downstream
part of watercourse 06f80000 will also lower the nitrate concentration in the effluent (5 mg/l)
below the chronic toxicity criterion for the protection of aquatic life (2.9 mg/l).

Impacts

There will be no impacts on ichtyofauna in watercourses # 5, 7, 8 and 9 since there are no
ichtyofauna species present in these areas. In the downstream segment of watercourse
06f80000, over a distance of about 100 m from the confluence of Creek # 8 and a larger
watercourse up to the Saguenay River, the habitat is considered favorable to the presence of
fish, but special status fish species identified in the study area are unlikely to be found in this
watercourse. There the value of ichtyofauna species is considered average. Considering the
relatively low discharges of contaminants, the dilution caused by the watershed in its
downstream part and the resulting concentrations, the degree of disturbance is assessed as
moderate, resulting in moderate impact intensity. Associated with a local scope (100 m) and a
long duration, the size of the impact is considered moderate.

Considerable efforts will be made to treat and recycle effluents from the plant in order to reduce
the flow of the discharge in the watercourse and water consumption. The water management
strategy consists in working towards a fzero |iqgl
waste water treated flowisre-u sed i n the plant. During the Projec

2 Based on values presented in Table 3 of the guidelines for the use of EDOs relating to industrial discharges in the aquatic
environment (MDDEP, March 2008). It should be noted that guide values are indicated for the difference with the EDOs, where
here the comparison is made with the chronic toxicity criterion, in the absence of an EDO.
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NAIC will assess the various options available in order to reduce the flow of the final effluent,
including increasing the number of concentration cycles of the water in the two cooling circuits
(see Section 2.9.5). It is more likely that the discharge flow will be reduced but not eliminated.

We should also mention that the quality of the effluent monitoring program before the discharge
into the watercourse is proposed in Chapter 9.

Since the extent of the reduction of the effluent flowrate that can be achieved once the analysis
of the options is completed is unknown, the significance of the residual impact is undetermined.

7.2.7.2 Marine Mammal

During the operation phase, the source of potential impact on marine mammals is indirect since
it is connected to the increased maritime traffic associated with the supply of plant and the
shipment of the finished product.

Two species of common marine mammals are more likely to be found in the local study area,
including the Saguenay River. The northern minke whale (Balaenoptera acutorostrata) and
harbor seal (Phoca vitulina vitulina) could venture into the study area but do not have special
legal protection. These species sometimes swim up the Saguenay waters and their sight is
uncommon in the Saguenay Port area.

However, the beluga whale (Delphinapterus leucas) which occupies the St. Lawrence Estuary,
is designated as Athreatenedd in Quebec and
The concentration of this species is better known further down the river, outside the study area
and within the boundaries of the Saguenay-Saint-Laurent Marine Park. In the Saguenay River, it
is more present in the Baie Saint-Marguerite area and at the mouth of the Saguenay River, near
Tadoussac. Thus, the presence of beluga in the local study area is unlikely.

In July 2005, on the recommendation of the Environment Minister and following the assessment
of this beluga population by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC), the Governor in Council decided to register it in Part 3 of Appendix | of the List of
endangered species under SARA. Following this registration, the Minister of Fisheries and
Oceans was required to developarecovery strategy for the spe
critical habitat must be legally protected against destruction once designated as such. This
protection is provided by an order issued under Article 58 of SARA, which prohibits the
destruction of the designated critical habitat, unless authorized by the Minister of Fisheries and
Oceans Canada under the terms of SARA. Since the use of the habitat varies over time, each
activity must be assessed individually and specific mitigation measures should be applied when
effective and available (Canada Gazette, 2016).

According to the species recovery program, the critical habitat for the beluga population in the
St. Lawrence Estuary extends from the Battures aux Loups Marins area to the southern portion
of the estuary, off St.-Simon. This habitat also includes the lower part of the Saguenay River
(MPO 2012) and some areas necessary for the survival of the beluga, including farrowing and
calf breeding areas, which is a fundamental biological process that is necessary for the survival
and recovery of this threatened species. In most cases, the critical habitat will be protected by a
government-issued protection order that prohibits the destruction of any part of the species
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critical habitat. Therefore, the Order on the Critical Habitat of the Beluga Whale (Delphinapterus

leucas) in the St. Lawrence Estuary Population aims to legally protect the critical habitat by
triggering the clause in the SARA regarding the prohibitontodestr oy any part of
critical habitat.

Examples of threats to the habitat of the beluga population in the St. Lawrence Estuary include,
without limitation, activities that generate excessive noise (in frequency and intensity), and
activities disrupting or destroying components and characteristics that may influence the
presence and abundance of prey (quality and quantity of prey such as the Capelin, the Atlantic
Herring, the Sandeel and the Rainbow Smelt).

Below are examples of activities that are likely to destroy the critical habitat of this species:

U Generation of excessive noise (i.e. commercial or military sonars, construction and dredging
works);

U Disturbance or destruction of components those are likely to affect the presence of prey
(i.e. construction and dredging operations).

The Port of Saguenay is not |l ocated within the

However, the ships sailing to the portés facildi
The impact source associated with the presence of the NAIC plant lies in the increased number
of ships that will sail across the Saguenay River. Approximately 25 km of the downstream area

of the Saguenay River part of t he amiecteasgddeGesor cr i t i ¢

frequency of noise events and the risk of collisions with marine mammals.

Excessive noise may prevent belugas from performing vital functions and destroy critical habitat
(MPO, 2012). The second type of disturbance related to increased maritime traffic is the risk of
collisions that could injure or kill marine mammals. The types of disruption caused by increased
maritime traffic generated by the Project may range from a temporary dislodgment of the
species to a decrease in its ability to search for food and a disruption of its social and mating
behavior (MPO, 2015).

Approximately 2 to 3 ships carrying supplies for the plant will use the port while approximately 2
ships will leave it with finished products. Therefore between 4 and 5 additional ships will make
round trips on the Saguenay River, hence a total of 40 to 49 additional trips annually. Increased
traffic is an indirect impact of the project caused by the transportation of raw materials and
finished products. In the early 1990s maritime traffic on the Saguenay gradually decreased from
300 ships a year and stabilized at around 200 in the 2000s before reaching 244 ships per year

in 2015. Based on the 2015 figures, NAI Cbs acti vi

16 to 20%.

As part of the environmental impact study of the Marine Terminal Project on the north shore of
the Saguenay (consulted online; http://www.ceaa.gc.ca/050/documents/p80103/114850F.pdf;
CEAA, June 2016), the Saguenay Port Authority (APS) must provide a detailed analysis of the
cumulative effects on the beluga, including the noise impact associated with maritime traffic in
the Saguenay, in connection with increase port activities anticipated in its development plan.
The results are still unknown at the time of writing this report.
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Since 2011, a working group on maritime transport and the protection of marine mammals in the
St. Lawrence Estuary has been developing practical solutions in order to reduce risks
associated with maritime transport which marine mammals are exposed to in the St. Lawrence
Estuary while allowing the merchant navy to carry out its activities without compromising
security (consulted online in July 2016; http://baleinesendirect.org/des-baleines-en-peril/des-
actions-pour-lavenir/le-groupe-de-travail-sur-le-transport-maritime-et-la-protection-des-
mammiferes-marins/). Protection measures are proposed and adopted voluntarily by carriers.
These measures add to these already planned in Regulation respecting marine activities in

Saguenay-Saint-Laur ent and to the regulations dofn force in
jurisdiction. These measures will also apply to t
products.

Belugas are among the protected marine mammals, which give them an important
environmental value. However, the degree of disturbance to its habitat caused by increased
traffic rate is not fully known and is difficult to determine. The study being conducted by the APS
will provide more information that could eventually be transposed to the activities planned for
the transportation of NAIC products.

7.3 Impacts on the Human Environment
7.3.1 Land Use Planning

The land development and planning guidelines discussed in this section apply to the objectives

stated in the land planning tools of the City of Saguenay, i.e. the Revised Planning and
Development Plan (2011), the Urban Plan (2012) and Zoning Regulation No. 71770 (project

site). The evaluation that has been conducted ai
current regulations and with the planning and development guidelines recommended by the

local and regional authorities.

According to the Revised Planning and Development Plan of the City of Saguenay and its

associated Land Use Map, the future pig iron plant will be located in an industrial expansion

area. Specifically, the plant 6s -AnsedntetmodaliMargnie wi | | b
Indus t r i al Park. The Il ocation of the plant is there
Use Plan.

The zoning plan of the City of Saguenay shows that the types of land used authorized in Area
71770 are mainly industrial types of land use related to port activities in the Grande-Anse area.
Therefore, the pig iron plant will meet the zoning requirement set by the municipality.

The transportation of pig iron products between the plant and the Grande-Anse dock will go
through the existing road (Chemin du Quai-Marcel-Dionne) and will not require new
infrastructure. Raw materials will also be routed to the plant via the existing road network. NAIC
will occupy lands deforested in advance by the Saguenay Port Authority, adjacent to the existing
platform and developed between 2010 and 2014. The land is subject to no landslides
constraints and will be built on a mainly rocky terrain.

During the operation as well as the construction phases, there are no anticipated impacts

associated with land use planning sincet he pl ant site meets the Cit.y
planning and development for the area concerned.
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7.3.2 Public Infrastructure
7.3.2.1  Water Supply and Liquid Waste

The proposed project site is served by a water system via the Chemin de Grande-Anse. To

meet the plantds water needs, an addi t i-Amcetl suppl

reservoir and the plant site. This would be a 250 mm diameter pipe (that would allow of 210
m?/h flow) following the corridor of the existing railway line, over a distance of about 15 km.
These works would be carried out by the City of Saguenay to improve water distribution in the
Grande-Anse Intermodal Maritime Industrial Park. As mentioned during exploratory meetings
with representatives of the City, the presence of an additional water pipe to meet plant's water
needs should not put additional pressure on the existing water network.

The plantds water s y s t ® minimikeathe eemobrg ef muniatipas waten e d
system fresh water consumed and the amount released into the environment.

The I ntermodal Maritime I ndustri al Parkds area
City does not intend to serve this in the short or medium term sector. Therefore, NAIC plans to

treat its sanitary wastewater on site, which means there will be no impact on the municipal
network.

During both the construction and operation phases, there are no anticipated impacts with
respect to water supply to the plant.

7.3.2.2 Power Grid

The plantés energy requirements of ab oQuebec75 MVA

distribution network. A new 161 kV power line will be required over a distance of around 8 to 22
km, depending on the connection solution used. By the end of 2016 Hydro-Quebec will have
completed its planning study. This plan will help determine the optimal connection. The
extension of the power grid is the responsibility of Hydro-Quebec which will ensure any required
environmental permits have been secured. Since the route of this power line is not known yet,
its impacts are not covered by this study.

During the operation period, since as the power grid has been installed specifically to meet the
pl antds power r equi rifetme would peHaesidualdcapacity}, theseaisyno
anticipated impact on electricity supply or on the Hydro-Québec power grid in general. The new
power line will strengthen the existing network, which is seen as a positive impact of the project.

7.3.2.3 Gas Network

Natural gas will be supplied by Gaz Métro. Currently, only the urbanized sectors of the boroughs
of Jonquiere, Chicoutimi and La Baie have a natural gas distribution network. The Grande-Anse
Intermodal Marine Industrial Park is not connected to the existing network. Gaz Métro must
therefore install a gas line that would link the facility to the distribution network; a conduit of less
than 10 inches over a distance of 16 km is currently being considered. Its final route is yet to be
established by Gaz Métro. This conduit could potentially pass along the existing road or railroad
up to the plant site.
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The potential impacts of this project will be assessed by Gaz Métro, which will ensure that all
the required environmental permits have been secured. As for the reinforcement of the network,
it could be a positive impact, especially with respect to the Intermodal Maritime Industrial Park
attracting new industries, considering a residual capacity would be available.

7.3.2.4 Road and Rail Network

During the construction of the plant, the number of workers will vary between 100 and 390
workers (vehicles) a day while trucking activities will add between 65 to 130 trucks per day.
Increased traffic of light vehicles will be felt particularly from 6:00 to 7:00 am, and between 3:00
and 6:00 pm, while heavy vehicle traffic would be taking place throughout the day. At the peak
of the construction works, up to 520 additional daily round trips are expected on the local road
network within the project area.

During the operation period, vehicle traffic is expected to slightly increase on the road network
due to about 85 workers going back and forth to the plant (operation and maintenance). In
addition, there are between 4 and 5 trucks per day that supply raw materials to the plant. Taking
into account the possible trucking of slag (if treatment cannot be performed on a neighboring
land), 8 to 10 trucks per day have to be added to the local traffic, which means about 100
additional round trips per day . Truck traffic in the isolated area of Grande-Anse will have overall
a low impact on vehicle traffic, considering that the majority of the traffic will come from the
Anse-a-Benjamin Road and to some extent from the Chemin St-Martin.

There are no data on traffic in the Grande-Anse area. However, according to the 2014 and 2015
APS annual reports, 280,127 tons and 341,042 tons of material were handled at the Port
respectively. This represents about 10,000 trucks per year (or 30 to 40 trucks per day) on the
Chemin de Grande-Anse, assuming that a truck carries 30 tons. There will also be
approximately 5 to 6 daily round trips by APS employees.

Since 2015, the Grande-Anse Intermodal Maritime Industrial Park has had a railway line linking
the marine terminal to the Quebec railway network. This section will not be used by the NAIC
plant to transport pig iron and raw materials. Therefore, there are no impacts anticipated in
relation to this mode of transport.

For short periods (discontinuously) during the construction period, the local roads will be
increasingly used by concrete mixers and trucks. They will also be used by workers during rush
hours. A medium degree of disturbance results in an impact of moderate intensity and low
significance on the road network.

During the operation period, there will be a limited degree of disturbance due to increased traffic
caused by NAIC employees, suppliers, subcontractors, hence a low impact on the road network.

Certain measures will be implemented to decrease traffic during the construction of the plant:

UEstablishment of a worker outreach program presented during induction sessions;

U Review of issues related to traffic and access roads recommended for heavy vehicles during
initial meetings with contractors (avoiding Chemin Saint-Martin);

uDevelopment of a traffic plan for the delivery of certain heavy and oversized equipment;
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7.3.2.5 Port Facilities

Traffic at the Port

NAI Cé6s activities wild.l require the transshipment
carrying pellets will vary from 2 to 3, whereas less than 2 ships will carry pig iron towards the

target markets every month. The project will increase the number of ships at the Grande-Anse

Maritime Terminal, which currently receives 60 to 100 ships per year (average for the 1988-

2015 period). The pier of the Grande-Anse terminal can simultaneously accommodate up to two

ships. Increasing the frequency of use of the pier will require increased coordination by the

harbor master.

The increased number of ships is therefore perceived positively for the Saguenay Port activities
aimed at supporting the industrial development of the region.

Traffic on the Seaway

Activities at the Grande-Anse terminal will also lead to an increase in the number of ships on the

Saguenay River. As mentioned in Chapter 4, the average number of ships visiting the Grande-

Anse Terminal has followed a downward trend since the early 1990s and stabilized at around

200 ships per year in the years 2000 with a sli
activities could lead to an annual increase in the local maritime traffic from 16 to 20% compared

to 2015, which is almost equivalent to the annual change that took place in years 2000.

However, the increased number of ships will be below the level observed during peak traffic on

the river. For example, the APS data show that some 300 ships sailed on the river in 1990.

During the operationper i od, t he tonmpor factitiesOwl ba pogtiee; considering it
will optimize the use of port facilities that are currently under-used, without affecting current
activities.

Besides, considering the small increase in maritime traffic, its economic value and annual
variability, the intensity of the impact and significance of the impact have been assessed as low.

7.3.3 Human Health and Odors

During the operation period, the highest concentrations of NO2, SO,, CO, NH3z and particles

estimated in populated areas around the plant, including background levels and the contribution

of the natural gas plant, will be below the MDDELCC criteria. In addition, they decrease rapidly

as one moves away from the plantds | ocation. Thes
the authorities in order to protect the environment and human health. One can conclude that the

conventional contaminants (NO», SO,, CO, NHz and particles) emitted by the future plant will not

significantly affect human health, even for the most vulnerable people.

Ammonia is the emitted contaminant most likely to be associated with an odor. The odor
threshold for ammonia varies between 1 and 5 ppm (0.7 to 3.5 mg/m?®) based on individuals
(Smeets et al., 2007; Cawthon et al. 2009). The minimum odor threshold is 10 times higher than
the MDDELCC6s ambi ent 3arn0r35 mgim)testablished for @ pebidl of@g / m
minutes. No ammonia odor should thus be associated with the normal operation of the plant, the
maximum concentrations anticipated for a period of 4 minutes equaling less than 9% of the
criterion (Table 7.1).
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Hydrogen sulfide is the only other odoriferous compound in the process gas. It is oxidized in
sulfur dioxide by a thermal oxidation unit, thus eliminating this source of odor.

7.3.4 Greenhouse Gas

As presented in Chapter 3, Table 3.5, the pig iron plan would produce about 328,000 tons of
greenhouse gases annually. These emissions are associated with the combustion of natural gas
and the reduction of iron oxide contained in the pellets. The annual amount is also based on a
maximum operation level, i.e. 10% of the rated capacity for 8,760 hours per year, regardless of
annual outages. This operation rate is not quite realistic but was used in order to remain
conservative in assessing impacts by overestimating them.

These emissions represent less than 0.4% of GHG emissions in Quebec in 2013, which then

amounted to 81.2 Mt CO; equivalent. The 2013-2 020 Gover nment of Quebecbbs
Climate Change aims to reduce GHG emissions in the province to 67.1 Mt of GHG by 2020 (a

20% reduction compared to 1990 ). NAI Cé6s propos e
0.5% of Quebecbs GHG emissions. Il n a context wher
14 Mt CO; equivalent, any significant addition of GHG becomes difficult to offset. NAIC, which is

aware of this challenge, opted for a major change in production technologies in order to reduce

its carbon footprint. The project that was originally developed by NAIC was about the reduction

of a cold briquette in a rotary heart furnace with coal as a reducing agent. The change is

significant because it applies to the handling of raw materials, including the whole reduction

process unit, therefore anything upstream of the electric arc furnace. The proposed method now

uses natural gas as both a fuel and a reducing element and iron pellets are reduced in a reactor

using the HYL ZR Energiron technology. This change, which was made after the filing of the

project notice of project and preliminary consultations with the community, resulted in a

reduction of about 25 to 30% of the total emissions initially anticipated based on estimates by
Tenova, the designer of the project, i . e. avoidan
plant will be one of the best in the world, with an emission rate of 0.63 t of CO> ¢4/t of pig iron

produced.

Another energy measure that is efficient, but with no direct impact on GHG emissions consists
in a plant layout where the reduction reactor is placed just above the electric arc furnace in
order to avoid using a conveyor transfer and its associated energy losses.

The NAIC project, by adding 328,000 of GHG could make it more difficult for Quebec to meet
the objectives of its 2013-2020 Action Plan on Climate Change. Climate change and the need to
reduce GHG emissions are the subject of a consensus amongst the scientific community and
most governments, including in particular the Government of Quebec. This gives a high value
to this environmental component. Considering a medium degree of disturbance (0.5% of the
planned GHG target), a regional extent and that the plant will emit roughly the same GHG
emissions throughout its useful life (long-t e r m) the projectds 1 mp:
to meet its commitments is very high. Howe v er , the recognition
emission of close to 90,000 of GHG emissions by changing its production technology and turn
its plant into of the one of the wor |l do sduoed
to reduce the significance of the impact to high.
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The reduction technology would enable NAIC to recover and enhance the CO, extracted from
the process gases. Steps have been initiated with companies involved in the production of
industrial gases, including COg, in order to assess their interest in recovering and enhancing the
CO; produced. The location of the plant away from potential consumers of CO; and the
production rate, which is relatively low from a marketing point of view, means the CO; recovery
appears to be an unattractive alternative at this stage of the project, despite the avoided costs of
recovering CO, as per the Regulation respecting a cap-and-trade system for greenhouse gas
emission allowances. NAIC will reserve enough space to add CO; recovery equipment for future
use.

7.3.5 Soundscape

The construction and operation of the plant could affect the soundscape. The following sections
provide the methodology used to calculate projected noise levels and the impact assessment
method for the resulting noise, noise sources and calculation results

7.3.5.1 Calculation Method

Noise generated by the site, which is technically qualified as specific® noise, was evaluated
using the 1SO 9613-2* method. This method is employed to calculate sound attenuation during
its propagation outdoors and to predict noise levels under weather conditions that are favorable
to propagation to the receptor. These conditions consist of a downwind or moderate
temperature inversion, as is commonly the case at night. The method takes into account
geometric divergence due to distance, atmospheric absorption, ground effect, surface
reflections, screen effect and propagation through industrial, residential and natural areas
(vegetation).

Noise levels were calculated using the SoundPLAN® software (version 7.4) for specific receptor
points, i.e. those deemed most likely to suffer the greatest impact due to their proximity to the
site, and/or due to the fact that they are located in a calm initial environment. Operation phase
noise levels were also calculated for meshing purposes in order to produce a noise map.

The results are representative of the average level of noise anticipated at the assessment
points, expressed in equivalent continuous A-weighted sound pressure level (Laeq iNdBA).

Following these assessments, the compliance of noise emissions is determined, in addition to
the impact around the plant.

7.3.5.2  Noise Impact Valuation Method

Anticipated effects on the soundscape are evaluated while taking into account the initial noise,
the specific noise and the characteristics of the environment. The dose-effect relationship
appearing with 1ISO 1996-1°, which is based on the Schultz curve and on several other

¥ According to the MDDEFP, specific noise is the component of ambient noise that can be specifically identified and which is
generally associated with a specific source.

* International Standardization Organization ISO 9613-2: Acoustics - Attenuation of Sound during Propagation Outdoors.

® International Standards Organization, ISO 1996-1 : Acoustic i Description, measurement and evaluatation of noise in the
environment.
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researches, is used to assess the communityds res

noise sources (Appendix H5).

For the plantds operati on phlasneisdeterimieed byapplyimyi ght v s

adjustments to the initial noise and specific noise in order to take into account the type of noise
(noise impact, tonal noise and noise generated under special circumstances), the time of day
and the characteristics of the environment. One of these adjustments is one that applies to the
night period or +10 dB, between 10pm and 7am, to reflect the fact that the noise is more
disturbing during this period.

The intensity of the anticipated effect, from the change between the initial noise and the
projected ambient noise is determined by the magnitude of the change (relative approach) as
well as by target noise levels (absolute approach), based on the methodology presented in
Appendix H5. The projected ambient noise level is determined by adding the specific noise level
to the initial noise level.

Noise extent and duration are then considered using the methodology on the chapter entitled
Environmental Effects Analysis Method (see Chapter 6) to determine the magnitude of the
anticipated effect

7.3.5.3 Projected Noise Levels - Construction

Rock excavation works to level the site will be carried out by the APS. The noise generated by
this activity will be evaluated as part of the environmental study to be undertaken by the APS.
The impact of this activity on the noise environment is not directly attributable to NAIC since the
APS has already begun the construction of a platform and the future works will be the
continuation of these construction works.

The construction of the plant will take place during the day from 7am to 7 pm. Soil preparation
(detailed excavation) and foundation works are the activities that generate the most noise
around the site. The pieces of equipment used on site at the construction site during these
phases are identified in section 3.14.4.

Regarding the possible increase in the noise generated worker traffic and trucking operations
associated with the project, 65 to 130 trucks and 100 to 390 workers will travel to the Chemin de
Grande-Anse from t he r oa¢hmind €he ndtetial sramsshipped & mhe dock
requires about 30 to 40 trucks per day. The traffic of light vehicle used by dock employees is low
(around 5 to 6 vehicles per day). The anticipated noise level generated by traffic on the Chemin
de Grande-Anse equals Lar an: 64 dBA, 30 m away from the center of the road. The projected at
the nearest receptor, R2, which is located over 700 m of the road equals Lar an: 40 dBA. The
initial noise level at Reception R2 is Lar dan: 43-45 dBA (see Table 4.24). The impact of noise
generated by workersdéd traffic and truckilowg

The levels of noise generated by equipment used on the construction site were determined
using the RCNM (Road Construction Noise Model) software, version 1.0 devised by FHWA
(Federal Highway Administration) in the United States. The noise levels used in the calculations
are presented in Table 7.6. Finally, the number of equipment previously presented in Table 3.4
was taken into account in the calculations. The noise levels calculated for the site are
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representative of the projected hourly levels (Lar2n) during the day. These levels are presented
in Table 7.7.

Table 7.6 Noise Levels and Equipment Use Percentage
Equipment Type Noise Level Lasmaxat 15m (dBA) % of Use on Construction Site

Truck 77 40
Cement mixer 79 40
Bulldozer 82 40
Excavator 81 40
Crane 81 16
Compactor 83 20
Drilling machine 81 20
Concrete pump 81 20

Table 7.7 Projected Noise Levels i Plant Construction

Valuation Level ¥

MDDELCC Limit
()

i (1)
Period e (dBA) @ LarT (dBA) ®3)
' Nz | | pay | Laww=55 | 4 |
4893, Chemin Agricultural (3)
i = (5)
St-Martin, La 2218 Evening Lar1h =45 S.O.
Baie Night Lar1n =45 S.0.0
No 2 Day Lar12n=55 21
4583, Chemin Industrial (4)
i = (5)
St-Martin, La 71774 Evening Lar1h =45 S.0.

Baie Night Lar1nh =45 S.0.6)

No 3 Day LAr 12h =62 36
4413, Route . B
de | &An Agricultural (3) Evening Lar 1h = 45 S.0.
Benjamin, La 2236 _ 5.0.60

Baie Night Lar 1n =45

Notes :

1. Day=7amto 7 pm; Evening =7 pm to 10 pm; Night = 10 pm to 7 am.
2. Laeqt correction, rounded to the unit.
3. See Table 4.26
4. Forthe day, T = 12 hours; for the evening and night, T = 1 hour.
N/A: Works take place from 7am to 7pm.

The assessed levels of specific noise from the site are below the MDDELCC limits. Thus, the
projected noise levels generated during the construction phase are consistent with provincial
criteria for noise.

It should be noted that adjustments are equal to zero in the calculation of valuation levels. This
assumption should be validated during the implementation of the monitoring program.
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7.3.5.4  Evaluation of the Effect of Noise on Construction Site on the Soundscape of
the Inhabited Zones around the Facility

The anticipated i mpact of noise from the plantos
the day/night sound level (Lar an) Over 24 hours is presented in Table 7.8.

Table 7.8 Intensity of the Noise Level Anticipated during the Construction of the Plant

Day/Night Sound Valuation
Lardn (dBA) @

Impact Intensity

Bruit Projected
@) Specific Noise @ Ambient
initial B
Noise
No 1
4893, Chemin Agricultural (3)
St-Martin, La 2218 S7 38 S7 Low
Baie
No 2
4583, Chemin Industrial (4) ;n3d o ;n3d Low
St-Martin, La 71774 45 45
Baie
No 3
4413, Route de | Adrieutural (3) 60 34 60 Low
PR 2236
| 6 A-s e
Benjamin, La
Baie
Notes :
(1) Laeq T+ @djustments, rounded to the unit.
2) See Table 4.34, L.
(3) The specific noise is calculated from the valuation levels in Table 7.7. It was weighted according to working hours on
the site, i.e. from 7am to 7pm.
4) The projected ambient noise is the logarithmic sum of the initial noise and the specific noise

The anticipated intensity of the noise impact associated with the project is estimated to be low
at the 3 receptor points considered. Taking into account a local range and a short duration,
the environmental impact on the soundscape is considered of very low significance.

7.3.5.5 Projected Noise Levels - Operation

Noise sources associated with the operation of the natural gas plant are described in Section
3.9. They consist of equipment located at the site of the future plant. Regarding cumulative
impacts, sources associated with the transportation of materials by trucks between the plan and
the dock were considered.

The possible increase in noise emissions caused by the transportation of finished products and
raw materials on the Saguenay River is low. In fact, recent APS data show 242 ships sailed up
the Saguenay River in 2015. The addition of about 40 ships corresponds more or less to the
annual fluctuation and is considered low. Therefore, noise during the operating period has not
been subject to detailed calculations.
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The plant will be in continuous operation 24 h a day. Therefore, noise generated by the future
equipment will be mainly constant, day and night.

Thus, noise levels during the operation phase were calculated by considering facilities that are

|l i kely to generate the most nlevél mdicatedThiTable g9was p ment 6
estimated from specifications provided by NAIC. Mitigation measures will be planned during the

detailed engineering to ensure the noise generated by the equipment is below or at the levels

indicated in Table 7.9.

Table 7.9 Plant Equipment Sound Power Level

Unit Sound Sound Power Level with

Equipment Power Level Anticipated Mitigation Mitigation Measure

(number) Lun Measure Lwa

Power transformer (1) 98 S.O. S.O.

EAF dust collector

Ventilators and ducts (2) 103 S.0. S.O.
Ventilator motors (2) 101 S.O. S.O.
Stack (1) for 2 ventilators 118 S.O. S.O.

Transfer building dust collector

Ventilator and ducts (1) 80 S.0. S.0.
Engine (1) 92 S.0. S.0.
Stack (1) 92 S.O. S.0.

Storage building dust collector

Ventilator and ducts (1) 82 S.0. S.0.
Engine (1) 92 S.0. S.0.
Stack (1) 95 S.O. S.0.

Screening and coating building dust collector

Ventilator and ducts (1) 80 S.0. S.0.
Engine (1) 92 S.0. S.0.
Stack (1) 92 S.0. S.0.
Buildingsd ventilators
z/zezr;tilation and air conditioning 95 soO. sO.
Cooling
Cooling tower, (4) 45-kW cells 104 S.0. S.0.
Cooling tower, (2) 7.5-kW cells 97 S.0O. S.O.
Dry cooler, (4) 37-kW ventilators 104 S.0. S.0.
Dry cooler, (6) 30-kW ventilators 102 S.O. S.0.
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Unit Sound Sound Power Level with

Power Level AOETRENED LA TEEEn Mitigation Measure
(number) Measure
LWA LWA

Equipment

Preheating furnace, induced air ventilator

Ventilator and ducts (1) 101 S.0. S.0.
Ventilator motor (1) 98 S.0. S.0.
Stack (1) 117 S.0. S.0.

Preheating furnace, forced air ventilator

Ventilator and ducts (1) 97 S.0. S.0.
Ventilator motor (1) 98 S.0. S.O.
Stack (1) 110 S.O. S.O.

Transfer towers between conveyors

Tower including conveyor drivers

and hoppers (3) 116 Closed building 106

Mobile equipment on the plant site

Dust, sludge and fines near the
agglomeration building 117 S.O. S.O.
(5) trips per day

Slag near the storage area (12)
trips per day

117 S.0. S.0.

It should be noted that the sound power levels shown in Table 7.9 are information that is
introduced into the calculation model to determine the sound pressure level at a receptor point.
It is the sound pressure level that determines the intensity of the noise actually perceived by
humans.

The noise levels calculated from the emission levels indicated in Table 7.9 are representative of
the projected day and night hourly valuation levels (Lar 1n). These levels are presented in Table
7.10. Map H1 in Appendix H shows noise levels presented as isocontours at the receptor points
and at the boundaries of the plant.

The anti

cipated noise | evels generated by
' imits. Thu

s, the Project s nwnciad rmoisereniuirensentd n s

It should be noted that adjustments are equal to zero in the calculation of the valuation levels.
This assumption should be validated during the implementation of the monitoring program.
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Table 7.10 Projected Noise Levels Generated during the Operation of the Plant
MBDEL(%C Valuation Level ©
imit L dBA
LArlh(dBA) Arlh( )
N° 1 Day 45
4893, Chemin Agricultural ® 36
St-Martin, La 2218 Night 40
Baie
Ne 2 Day 55
4583, Chemin Industrial 4 15
St-Martin, La 71774 Night 50
Baie
Day 50
N° 3
Agricultural ©
4413, Route de . 34
| 6 Ad-s e 2236 Night 40
Benjamin, La
Baie
Boundary of the Industrial Day et
project area 71770 Night 70 Lower than 70
Notes

1. Day: from 7 am to 7 pm and night: from 7 pm to 7am (MDDEP 2006)

2. Lar Reference noise level, which includes corrective terms for impact noise, tonal noise and special situations, according
to Instructions Note 98-01 (MDDEP 2006)

3. Onthe ground of an existing residence in an agricultural zone.

4. On the ground of an existing residence in an industrial zone.

7.3.5.6  Evaluation of the Effect of Noise Generated During the Operation of the Plant
on the Soundscape in Inhabited Areas Around the Plant Site

The anticipated effect of the noise generated during the operation of the plant depending on the
day/night noise level (Lar an) Over 24 hours is presented in Table 7.11.

Table 7.11 Intensity of the Noise Level Anticipated during the Operation of the Plant
Day/Night Sound V?Iuation
Lardn (dBA) @ Impact
A Initial Noise Specific PIEEEEE Intensity
@ Noise @ Ambient
Noise ®
N° 1 | 4893, Chemin St-Martin, La Baie 57 42 57 Low
N° 2 | 4583, Chemin St-Martin, La Baie 43 et 45 21 43 and 45 Low
Ne 3 4413, R o u t -@-Behjamir, ltaBaie: 60 40 60 Low
Notes
1 LaeqT+ adjustments, rounded to the unit.
2 See Table 4.34, Lan.
3 The specific noise is calculated from the valuation levels in Table 7.7.
4 The projected ambient noise is the logarithmic sum of the initial noise and the specific noise
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The anticipated intensity of noise generated during the operation of the plant is estimated to be
low at 3 receptor points. Taking into account a local range and a short duration, the
environmental impact on the soundscape is considered of low significance.

7.3.6 Visual Environment

Two variables are used to determine impact significance: the resistance of the landscape unit

with respect to equi pment installed in the area,
perception, within the visual field of potential observers, as defined in Hydro-Québec's
Environmental Assessment Method for Lines and Substations.

7361 Analysis of the Landscapeds Absorption Ca

The planned facilities include various types of equipment (see Figure 3.1) whose height ranges

from 20 to 50 meters, with the exception of the 123 m high reactor tower. The expected impact

on the landscape varies according to the height of the equipment. The location of the proposed

facilities in the Cap-a-l 6 OQue st sector contributes to their p
landscape, which is facilitated by two factors: topography and vegetation.

The facilities stand at an elevation of approximately 130 meters. This artificial plateau which was
created for the purpose of developing an industrial area, is bordered, in the north, by a ridge
whose summit stands at about 150 meters and is surmounted by evergreen forest trees with an
approximate height of 15 to 20 meters, thereby forming a screen of about 40 meters in height on
the north side.

In the south and east, Cap-a-1 6 O urelsdes a set of small peaks ranging from 190 to 210 m in
height, surmounted by a dense canopy of conifers with a height of 15 to 20 m, forming a screen
of about 90 to 100 m in height of the project site.

I n the west, t he sit e fprateat whose querage kelgvatibnasrabosit 1@0 | ar g e
meters. The fact that most of the land is used for agricultural purposes, means there are

numerous visual access points. However, the undulating topography of the site contributes to

restricting the visual field. In some places, the presence of some forests obstructs the view. The

vegetation surrounding the site hides the lower portion of the projected equipment (15 to 20

meters).

The topography and vegetation hide a large portion of the equipment over the largest part of the
study area. However, the highest elements remain visible in places, which is why the absorptive
capacity of the landscape is considered moderate in most of the study area (for the visibility
map, see Appendix 1)

7362 Analysis of the Landscapeds I ntegration C
The integration capacity of the landscape corresponds to the study of the physical compatibility
of its dominant char act er inents.iTous, althaughhthe Project isPr o] ect
located in an industrial area, its facilities are the first large-scale industrial installations planned
in this area which is currently occupied by the Cap-a-l 6 Ouest forest. The integ

the landscape is thus low.
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7.3.6.3  Value Attached to the Quality of the Landscape

The Cap-a-l 6 Ouest | andscape unit, where the plant site
landscape which is recognized in the development plan as an area of aesthetic interest. This
recognition of the areads | an cshowstheeonsiderdblegalue n t he

attached to it by the population of the region.

7.3.6.4 Landscape Resistance Level

Considering the average absorption capacity of the landscape, its low integration capacity and
the high value att achedtance (orisénsitivity)hoahe mtegeatiod of theé e v e | o]
proposed equipment is strong.

7.3.6.5 Assessment of the Significance of the Visual Impact

The following variables are taken into account in the assessment of the visual impact:

UResistance of the landscape unit, as described in the previous section;
uDegree of disturbance of the landscape
uDegree of perception of the equipment

Based on the Hydro-Québec landscape study method:

UAn impact of major significance corresponds to:

u profound change in the landscape which generally has a very high or compelling level of
resistance and where the degree of disturbance and perception of equipment is
significant;

U Animpact of moderate significance is:

Ua partial modification of the landscape which has a high degree of resistance, but where
the expected degree of disturbance is high, moderate or low;

U Animpact of minor significance is :

U a minor modification of the landscape. This landscape is generally characterized by a
low resistance and a generally variable degree of disturbance and perception; the impact
will also be of minor significance if the source is located in a landscape unit with high
and very high resistance and where the degree of disturbance and perception is
generally low.

U An impact of minor to no significance is a negligible change in the landscape which has a
very low resistance and where the degree of disturbance and perception is low.

A table summarizing the various analysis variables used to assess the significance of the
impacts based on observations in various landscape units is available in Appendix I3.

This analysis shows that in the majority of the study area (units 1, 2, 5 and 6), the anticipated
visual impact is moderate. In fact, although the landscape unit presents a high resistance, the
remote position of the observers in relation to the plant site means that the equipment is
generally seen in the background of the landscape, at an average distance of nearly 8 km.
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Besides, only a portion of the equipment is visible above the vegetation and landscape and, with
the exception of La Baie, the study area is sparsely populated with a small number of
permanent observers. The impact on the panoramic views from units 5 and 6 remains moderate
because the landscape change is isolated and the number of observers is limited. However,
special attention should be paid to views from these areas in order to meet guidelines of the City

of Saguenayoé6s | and planning and devel opment
the natur al features and | andscape ntohedand,enoré
specifically, ito preserve Saguemayan.ce t he
In Landscape Unit #3 in the La Baie area, t

facilities will potentially be visible above the vegetation. Therefore, despite the larger population
that may be affected, the significance of the anticipated impact is low.

j
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The visual impact of the facilities as perceived from Landscape Unit #4 in Cap-a-l 6 Ou e st

considered of minor significance overall, as the vegetation cover and topography will contribute
to hiding equipment and limit the visual impact. The number of observer is very limited.

However, certain specificities need to be clarified with respect to Subunits 4a and 4b.

ui

d
g

Landscape Subunit 4b includes the only area with permanent observers in the Cap-a-| 6 OQu e s t
unit and these observers are very close to the proposed f aci | i ti es. However,

position below the site, as well as the topography and vegetation, mean that the visual impact
from this area is of low significance.

The significance of the visual impact in Landscape Subunit 4a is considered moderate. As the
site of the new facilities is located in a vast forest that is almost undisturbed immediately, the
degree of visual exposure in the immediate landscape of the plant site will be high, but its direct
impact will be limited to a small number of temporary users, i.e. industrial park workers. In
addition, it is important to factor in that this subunit is located inside the Grande-Anse Intermodal
Marine Industrial Park. The landscape in this area is expected to change as other industrial
pieces of equipment are installed, which will help increase the degree of integration of the
proposed equipment in a large industrial complex.

7.3.6.6  Nighttime Impact

The previous impact analysis was based on impacts on the daytime landscape. Impacts on the
siteds ne nphbeen askessed) since data on the anticipated levels of illumination were
not available. However, considering the current level of ambient light is very low, one can
assume that the construction of the new industrial facilities and lighting required to ensure their
safety and operations wil/ have an i mpact
associated with the equipment visible above the topography and vegetation can also change the
nightscape. The impact of changes in the nightscape should be proportional to that of the
daytime landscape in the various landscape units. However, it is impossible to determine its
intensity at this stage of the project.

7.3.6.7  Mitigation Measures

Some pieces of equipment will be partly visible from various locations. However, some
mitigation measures can reduce the visual impact of the visible parts this equipment. A visual
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simulation of the proposed facilities was carried out from an observation point on the north bank
of the Saguenay, i.e. Auberge la Tourelle. This simulation is shown in Figure 7.1. The following
mitigations measures are recommended for this project:

Mitigations measures to be implemented in order to reduce daytime impacts:

U Paint the storage domes and transfer building with a dark color paint blending with the
surrounding vegetation, which mainly consists of conifers;

U Landscape developments will be included to the project near the administration building,
hence along the Chemin du Quai Marcel Dionne.

This color-focused mitigation measure is questionable since white domes will be less noticeable
in the winter than in the summer. However, since vegetation in the area consists partly of
conifers, this type of mitigation could also be beneficial in the winter. Additionally, two domes
were represented and only one might be required, which would further reduce the visual impact.
With regard to the transfer building, the volume could be smaller based on the sizing of the
multi-user conveyor the APS could use. The measures will be discussed with the community
during further consultations.

Mitigation measures to be implemented to reduce night time impacts:

U Design lighting to limit the illumination intensity to the minimum required for safe operations
of the site;

U Use deflectors or other methods to direct the light only where needed and not outside of the
site or towards the open sky (dark sky);

U Use color surface or textures that reflect light very little.

The previous mitigations measures reduce the visibility of the equipment as perceived from the
study area. The significance of the residual impact remains low to moderate depending on the
place where the observation takes place.
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