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Note
The qualitative assessment of Environmental Hazard Potentials (EHPs) in this factsheet was conducted according to the method developed in the
precursor project ÖkoRess I “Discussion of the environmental limits of primary raw material extraction and development of a method for assessing the
environmental availability of raw materials to further develop the criticality concept”1 (Dehoust et al. 2017a). The measurement instructions applied here
are described in Dehoust et al. 2017b. The method is tested and further developed within this project (ÖkoRess III).
The information in this factsheet refers exclusively to publicly available, designated sources that have been classified as serious by the authors. It is
specifically pointed out that no statement is made about the implementation and quality of agreements or standards that are applied. The implementation
of agreements through memberships, certifications, etc. is the responsibility of the companies.
The surface extension of each mine area has been estimated based on publically accessible satellite images as official land-use plans from the public
authorities or mine operators are not consistently available. It therefore only corresponds to the apparent area where mining, processing facilities, heaps,
etc. and related infrastructure are clearly identifiable.
The fact sheets make no claim to completeness of all relevant voluntary standards. Mentioning a membership in one of the listed voluntary standards does
not imply an assessment of the suitability of the standard in itself, nor does it make any statement about the member's success in implementation.

1TEXTE

87/2017 https://www.umweltbundesamt.de/publikationen/discussion-of-the-environmental-limits-of-primary
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Carol Lake
Iron ore
General information
Indicator or criteria

Description and values

Name of mine

Carol Lake

Description of mining area

The iron ore deposits in the Labrador City area occur as specular hematite and magnetite, generally in the
ratio of 65:35. The mineral reserve and mineral resource deposits, with an average grade of approximately
38% iron, occupy the middle iron unit of the Sokoman formation overlain by waste rock. The deposits are
intricately folded and overturned. The iron ore mineral reserve and mineral resource deposits at the Mine are
close to the surface thereby facilitating open pit mining (Labrador Iron Ore Royalty Corporation 2018).

Surface extension

211.94km² 211.94 km² (Image date: 25.09.2019; Viewing height: 8.39 km) (Google Earth)

In operation since

1962 1962 (Rio Tinto IOC 2018b)

Operator

Iron Ore Co. of Canada

Owner

Rio Tinto

Closest town

Labrador city, the mine and processing plant are within the municipal boundary of the city.

Province

Newfoundland and Labrador

Country

Canada

Longitude

-66.88244°

Latitude

52.972529°

Altitude

700 m a.s.l. 700 m a.s.l. (Google Earth)
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Main product and by-products
On-site processing stages

Main Product: Iron Ore concentrate and pellets; by-product: none (Labrador Iron Ore Royalty Corporation
2018).
Stripping, drilling and blasting followed by hauling to processing unit with crushing and wet grinding mills.
Followed by pelletizing or shipping the concentrate (Rio Tinto IOC 2018c)

Annual production

15.245 Mt iron ore (Rio Tinto 2019a)

Proven Reserves

244 Mt – 65 % Fe (Rio Tinto 2019a)

Probable Reserves

301 Mt – 65 % Fe (Rio Tinto 2019a)

Geology
Indicator or
criteria

Preconditions for
acid mine drainage
(AMD)

Paragenesis with
heavy metals

Description and values

Explanation

Assessment
result

Data quality

In 50 years of production no AMD has been
reported since the deposits are low in
sulphides. However, recent studies indicate
that some intrusive formations contain ca
0.15 % S and limonitically altered iron
formations ca. 0.04 % S (Rio Tinto IOC
2018a).

A medium EHP is given, based on the
environmental assessment study of the
project.

Medium

A = high, can be
derived directly
from available data

No specific information on Carol obtained.

As there is no direct information on the
paragenesis with heavy metals
available, the measurement
instructions are referred to. These
indicate that oxidic iron ores can be
Medium
associated with heavy metals such as
lead, zinc, copper, chrome, and arsenic.
Accordingly, heavy metals and arsenic
may have a limited relevance in the

B2 = medium,
classified according
to measurement
instructions
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extraction of oxidic iron ores, leading
to a medium EHP (Dehoust et al.
2017b).

Paragenesis with
radioactive
components

No specific information on Lake Carol
obtained.

In line with the measurement
instructions, with possible indication
of Thorium and Uranium, a Medium
EHP is assigned (Dehoust et al. 2017b).

Deposit size

Up until 2013 Carol Lake has produced more
than 2 billion tonnes of iron ore (Canada
Mining 2013). Assuming current production
levels from 2013 until today some 75 Mt of
iron ore come on top. Adding the reserves
the deposit size is estimated to be ca. 2,600
Mt of iron ore. Adding up to ca. 1,690 of Fe –
content (Rio Tinto 2019a)
65 % Fe (Rio Tinto 2019a)

Ore grade

Medium

B2 = medium,
classified according
to measurement
instructions

According Petrow et al., Carol Lake is
classified as a large project and is
hence given a high EHP (Dehoust et al.
2017b).

High

A = high, can be
derived directly
from available data

Priester et al. (2019) categorize iron
ore with grades above 60 % as highgrade deposits. Therefore, a Low EHP
is awarded.

Low

A = high, can be
derived directly
from available data

Technology
Indicator or
criteria

Description and values

Explanation

5

Evaluation
result

Data quality
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Mine type
Open-pit mining - including drilling, blasting
and hauling of waste rock and ore (Labrador
Iron Ore Royalty Corporation 2018)

Open-pit mines are usually limited to an
area that is only slightly larger than the
projection of the deposit body to the
surface. Accordingly, the EHP resulting
from the mining method is medium.

An entirely mechanical process is employed at
Carol Lake to separate the ore from the waste
rock (Labrador Iron Ore Royalty Corporation
2018).

The processing steps do not include any
auxiliary substances. Accordingly, the
EHP is low.

Mining waste

Until 2006 tailings have been stored within a
designated portion of Wabush Lake, as per
provincial authorizations causing the lake to
turn red due to the iron content (IOC 2006).
The storage volume amounts to 130.000.000
m³(Rio Tinto 2019b). The deposition into the
lake is still ongoing; To prevent water from
turning red the effluent is flocculated prior to
deposition. Moreover, a tailings impoundment
area is in place (IOC 2006).

Mine waste is stored within the
naturally occurring valley, and tailings
are deposited in areas of the Wabush
Lake. Satellite images reflect that large
parts of the lake are affected by the
deposition of tailings. A high EHP rating
is given based on the available
information.

Remediation
measures

In the environmental assessment for the
extension of the mine it is stated that
progressive rehabilitation is taking place
where possible. (Rio Tinto IOC 2018a). On the
company’s website the importance of
progressive remediation is underlined, in total
649 ha of land have been remediated so far
(Rio Tinto IOC 2018d).

There are indications that progressive
remediation is taking place. However no
detailed remediation plan could be
obtained. Accordingly a low EHP is
awarded.

Use of auxiliary
substances
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Medium

A = high, can be
derived directly
from available
data

Low

A = high, can be
derived directly
from available
data

High

A = high, can be
derived directly
from available
data

Low

B1 = Assessable
on the basis of
available
information.

Fact Sheet ÖkoRess III: Carol Lake

Framework conditions natural environment

Indicator or
criteria

Accident hazard due
to floods,
earthquake, storms,
landslides

Water Stress Index
(WSI) und desert
areas

Protected areas and
AZE sites

Description and values
The rating system for the 4 sub-indicators
uses georeferenced data from publicly
available risk maps (see measurement
instructions (Dehoust et al. 2017b)). Metrics
are directly taken from the given risk
assessment. The indicator total is
determined by the highest hazard level of the
sub-indicators.
The WSI by Pfister et al. (2009) provides
characterization factors on the relative water
availablility at watershed level. Absolute
water shortages in dry areas is
supplemented by desert areas. The highest
hazard level of the sub-indicators determines
the total result.
Georeferenced data for designated protected
areas are used to assess hazards posed by
mining extraction. The metric to evaluate
EHPs corresponds to the method first
described in the draft standard of the
Initiative for Responsible Mining Assurance
(IRMA 2014).

Explanation

The EHP for all sub-indicators are low
(earthquakes, landslide, tropical storm,
arctic region) except for floods which is
high leading to an overall high EHP.

The water stress for the mining area is
low and is not situated in a desert area,
which results in a low EHP.

The mining area is not situated in
designated protected areas and AZE sites,
which results in a low EHP.
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Evaluation
result

Data quality

High

A = high, can be
derived directly
from available
data

Low

A = high, can be
derived directly
from available
data

Low

A = high, can be
derived directly
from available
data
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State Governance
Indicators
WGI 1 -Voice and Accountability

96.1 °°°

WGI 2 -Political Stability and Absence of Violence/ Terrorism

88.6 °°°

WGI 3 - Government Effectiveness

97.1 °°°

WGI 4 -Regulatory Quality

97.6 °°°

WGI 5 - Rule of Law

95.7 °°°

WGI 6 -Control of Corruption

95.7 °°°

EPI (Environmental Performance Index)

72.18

EITI membership

No

International Agreements
ILO 176

No
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Others

No further information

Legal framework

Areas of Law: Environment

In Canada, provinces have jurisdiction over mining affairs and their own Mining Acts
and industry related incentives or economic development programmes. However, the
federal ministry, Natural Resources Canada (NRCan), is an important player in the
mining field. Compliance with both, federal and provincial legislation, is mandatory.
Relevant matters that specifically fall under federal jurisdiction include: nuclear energy
(including uranium mining), federal land, environmental protection and conservation
(shared with the provinces), and integrated management of ocean-related activities
(pers. comm. Aarti Soerensen).
Environmental Impact Assessments are required for every mining project, even though
the specific process may differ across Canada (Abdel-Barr / MacMillan 2018). For
closure and restoration, plans have to be approved by the provincial government prior
to any mining activities (Abdel-Barr / MacMillan 2018).
On a federal level, the Canada’s enhanced Corporate Social Responsibility (CSR)
Strategy, “Doing Business the Canadian Way: A Strategy to Advance Corporate Social
Responsibility in Canada’s Extractive Sector Abroad” (Global Affairs Canada n.y.)
provides in-depth Guidelines on CSR for companies in the mining sector operating
abroad.
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Areas of Law: Occupational Health and Safety (OHS)

Occupational health and safety (OHS) in Canada is part of provincial or territorial
legislations and therefore not uniformly regulated. The provincial or territorial
legislations set the framework for obligations on owners, supervisors and employees.
Some provinces have regulations and legislations which directly apply to the mining
industry (Abdel-Barr / MacMillan 2018). The regional government of Ontario, for
example, has specifically developed recommendations for OHS in underground mines
(Government of Ontario n.d.). A set of rules that the mining industry in Canada largely
adheres to but which is not state-driven, was established by the Mining Association of
Canada in the framework of the Towards Sustainable Mining (TSM) (MAC 2019a).

Corporate Social Responsibility (CSR)
Voluntary Standards
Aluminium Stewardship Initiative (ASI):
Is the mine owning company a member?
Aluminium Stewardship Initiative (ASI):
Is the mine certified?
International Council of Mining & Metals (ICMM):
Is the mine owning company a member?
Towards Sustainable Mining (TSM)
Is the mine owning company a member of the Mining Association
of Canada (MAC)?
Towards Sustainable Mining (TSM) outside Canada:
Are TSM standards implemented*?

Yes Yes (ASI 2019)
Not applicable Not applicable
Yes Yes (ICMM 2019)

Yes Yes (MAC 2019b; Rio Tinto IOC 2018d)
No information available No information obtained
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Initiative for Responsible Mining Assurance (IRMA):
Is the mine owning company a member?
Initiative for Responsible Mining Assurance (IRMA):
Is the mine certified?
Responsible Copper (RC):
Is the mine owning company a member of RC?
Responsible Copper (RC):
Is the mine certified?
Responsible Mining Index (RMI):
Has the mine been rated?
Responsible Mining Index
Company indicator „Working conditions“
Responsible Mining Index
Company indicator „Environmental sustainability“
Responsible Steel (RS):
Is the mine owner a member of the RS?
Responsible Steel (RS):
Is the mine certified?
Australian Steel Stewardship Forum (ASSF):
Is the owner a member of the ASSF?
Australian Steel Stewardship Forum:
Is the mine certified?

No No (IRMA 2018)
No No (IRMA 2018)
Not applicable Not applicable
Not applicable Not applicable
No No (RMI 2018a)
0.570 0.570/1.00 (RMI 2018b)
0.477 0.477 /1.00 (RMI 2018b)
No No (Responsible Steel 2019)
Not applicable Not applicable
Not applicable Not applicable
Not applicable Not applicable

ISO and CSR reporting
ISO 14001 (ISO 14004):
Is the mine ISO 14001 certified?

No information obtained No information obtained
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CSR-directive 2014/95/EU:
Does the mine owning company have its headquarters in an EU
country?
OECD Guidelines:
Does the company have its headquarters in a signatory state?
ISO 26000:
Does the mine implement ISO 26000?*

Yes Yes – UK

Yes Yes – UK & Australia

No information obtained Not indicated in company documents.

Banking Standards
WB Standards / IFC Performance Standards:
Is the mine financed to a major extend by the world bank?
Equator Principles (EP):
Is the mine financed to a major extend by a bank adherent to the
EP?

No information obtained Not indicated in company documents.
No information obtained Not indicated in company documents.

*by companies own account.

Sources
Abdel-Barr, K.; MacMillan, K. (2018): Canada: Mining Law 2019. In: International Comparative Legal Guides (ICLG) International Business Reports. Text,
https://iclg.com/practice-areas/mining-laws-and-regulations/canada. (17.06.2019).
ASI (2019): Aluminium Stewardship Initiative - Certified Members. In: Aluminium Stewardship Initiative. https://aluminium-stewardship.org/asicertification/asi-certified-members/. (17.05.2019).
Canada Mining (2013): Carol Lake. http://www.canadianminingjournal.com/features/carol-lake/. (25.11.2019).

12

Fact Sheet ÖkoRess III: Carol Lake

Dehoust, G.; Manhart, A.; Möck, A.; Kießling, L.; Vogt, R.; Kämper, C.; Giegrich, J.; Auberger, A.; Priester, M.; Rechlin, A.; Dolega, P. (2017): Erörterung
ökologischer Grenzen der Primärrohstoffgewinnung und Entwicklung einer Methode zur Bewertung der ökologischen Rohstoffverfügbarkeit zur
Weiterentwicklung des Kritikalitätskonzeptes (ökoRess I) - Konzeptband. Umweltbundesamt, Dessau-Roßlau.
Dehoust, G.; Manhart, A.; Möck, A.; Kie\textbackslashs sling, L.; Vogt, R.; Kämper, C.; Giegrich, J.; Auberger, A.; Priester, M.; Rechlin, A.; Dolega, P. (2017):
Erörterung ökologischer Grenzen der Primärrohstoffgewinnung und Entwicklung einer Methode zur Bewertung der ökologischen Rohstoffverfügbarkeit
zur Weiterentwicklung des Kritikalitätskonzeptes (ökoRess I) - Methode für einen standortbezogenen Ansatz. Umweltbundesamt, DessauRo\textbackslashs slau.
GAC (2018): Canada’s Enhanced Corporate Social Responsibility Strategy to Strengthen Canada’s Extractive Sector Abroad. In: Global Affairs Canada
(GAC). https://www.international.gc.ca/trade-agreements-accords-commerciaux/topics-domaines/other-autre/csr-strat-rse.aspx?lang=eng.
(17.06.2019).
Government of Ontario, M. of L. (n.d.): Health and Safety Hazards | Ontario Ministry of Labour.
https://www.labour.gov.on.ca/english/hs/pubs/miningfinal/hazards.php. (12.09.2019).
ICMM (2019): Member companies. In: International Council on Mining and Metals (ICMM). https://www.icmm.com/en-gb/members/membercompanies. (16.04.2019).
ILO (2017): Ratifications of C176 - Safety and Health in Mines Convention, 1995 (No. 176). In: International Labour Organization (ILO).
http://www.ilo.org/dyn/normlex/en/f?p=1000:11300:0::NO:11300:P11300_INSTRUMENT_ID:312321. (12.04.2018).
IOC (2006): IOC CAROL PROJECT REVISED TAILINGS MANAGEMENT PROJECT REGISTRATION/REFERRAL.
https://www.mae.gov.nl.ca/env_assessment/projects/Y2006/1237/1237_Reg.pdf (25.11.2019).
IRMA (2014): Standard for Responsible Mining. Draft v1.0. Initiative for Responsible Mining Assurance (IRMA). https://responsiblemining.net/wpcontent/uploads/2018/09/IRMA_Standard_Draft_v1.007-14.pdf.
IRMA (2018): Responsible Mining Map. In: Initiative for Responsible Mining Assurance (IRMA). https://map.responsiblemining.net/. (16.04.2019).
Labrador Iron Ore Royalty Corporation (2018): Annual Information Form.
http://s1.q4cdn.com/337868174/files/LIORC_2017_Annual_Information_Form_FINAL1.pdf (25.11.2019).
MAC (2019a): Safety and Health. In: The Mining Association of Canada. https://mining.ca/towards-sustainable-mining/protocols-frameworks/safetyand-health/.
MAC (2019b): Our Members. In: The Mining Association of Canada (MAC). http://mining.ca/members-partners/our-members. (16.04.2019).
Pfister, S.; Koehler, A.; Hellweg, S. (2009): Assessing the Environmental Impacts of Freshwater Consumption in LCA. In: Environmental science &
technology. Vol. 43, No.11, S. 4098–4104.
13

Fact Sheet ÖkoRess III: Carol Lake

Priester, M.; Ericsson, M.; Dolega, P.; Löf, O. (2019): Mineral grades: an important indicator for environmental impact of mineral exploitation. In: Mineral
Economics. Vol. 32, No.1, S. 49–73.
Responsible Steel (2019): Members and Associates. https://www.responsiblesteel.org/membership/members-and-associates/. (07.01.2019).
Rio Tinto (2019a): 2018 Annual Report. London, Melbourne, Albany. http://www.riotinto.com/documents/RT_2018_annual_report.pdf (16.10.2019).
Rio Tinto (2019b): Mine Tailings Disclosure Table - 12 June 2019.
Rio Tinto IOC (2018a): IRON ORE COMPANY OF CANADA SMALLWOOD NORTH PIT EXTENSION PROJECT, LABRADOR CITY - Environmental
Assessment RegistrationPursuant to the Newfoundland & Labrador Environmental Protection Act (Part X).
https://www.mae.gov.nl.ca/env_assessment/projects/Y2018/1982/smallwood%20reg%20doc.pdf (25.11.2019).
Rio Tinto IOC (2018b): The Iron Ore Company of Canada through the Years. http://www.ironore.ca/en/who-we-are/history-of-ioc. (25.11.2019).
Rio Tinto IOC (2018c): Our Mining Process. https://www.ironore.ca/en/what-we-do/our-mining-process. (25.11.2019).
Rio Tinto IOC (2018d): Environment Management. http://www.ironore.ca/en/commitments/environment. (25.11.2019).
RMI (2018a): Mine Sites. In: Responsible Mining Index (RMI). /en/mine-sites. (30.10.2019).
RMI (2018b): Companies. In: Responsible Mining Index (RMI). /en/companies/29. (16.04.2019).
Wendling, Z. A.; Emerson, J. W.; de Sherbinin, A.; Esty, D. C. (2020): 2020 Environmental Performance Index. Yale Center for Environmental Law & Policy,
New Haven, CT. https://epi.yale.edu/epi-results/2020/component/epi (11.08.2020).
WGI (2019): The Worldwide Governance Indicators (WGI). The World Bank. http://info.worldbank.org/governance/WGI/#home. (10.12.2018).

14

Fact Sheet ÖkoRess III: Carol Lake

A Glossary
Table 1 Legend

Environmental hazard potential

low

medium

high

Data quality

low



No concrete information, no general
specifications of the measurement
instructions, expert estimation.
Assessment not possible due to lack of
data at the site, as there is also no evidence
for an assessment and there are no
generalized assessment rules.

medium



Assessable on the basis of available
information.
Generalized classification according to
measurement instructions.

15

high


Can be derived directly from available data.
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B Abbreviations
EHP

Environmental hazard potential

FY

Financial year

kt

Kilo tonnes

m a.s.l.

Meters above sea level

Mt

Million tonnes

OHS

Occupational Health and Safety

t

tonnes

TSF

Tailing Storage Facility

WGI

World Governance Indicators

WHS

Work Health and Safety
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