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“Next to iron and energy, water is 

the most important commodity for 

steel industry.”

AISI (American Iron and Steel Institute)



Global Risks Report 2017. 12th Edition. World Economic Forum.



Current Trends

Quantity

2050 – 3.9 Bi in river 
basins under severe 

water stress

2050 – 55% increase 
(2000)

400% manufacturing

140% electricity

130% domestic use

Groundwater depletion 
doubled (1960 � 2000) 

(280 km3/year)

Quality

Continued efficiency 
improvements and 
WWT  will improve 

water quality in most 
OEDC 

Expected to deteriorate 
outside OECD (poor 

WWT and agriculture 
nutrient flows)

Micro-pollutants 
(medicines, cosmetics, 
cleaning agents, and 

biocide residues)

Supply and 
Sanitation

1.8 bi with access to 
improved water source 

(1990-2008)

0.24 bi without access 
to an improved water 

source

1.4 bi without access to 
basic sanitation in 2050

Disasters

100-200 million per 
year victims of floods, 

droughts 

2050 - 1.6 Bi (nearly 
20% of global 

population) at risk from 
floods

2050 - USD 45 tri 
economic value of 

assets at risk (340% rise 
from 2010)

Fiigure based on: Leflaive, Xavier, et al. (2012), “Water”, in OECD, OECD. Environmental Outlook to 2050: The Consequences of Inaction, OECD 
Publishing. http://dx.doi.org/10.1787/env_outlook-2012-8-en



OCDE on Latin America

Leflaive, Xavier, et al. (2012), “Water”, in OECD, OECD. Environmental Outlook to 2050: The 

Consequences of Inaction, OECD Publishing. http://dx.doi.org/10.1787/env_outlook-2012-8-en

Dada a abundância relativa da 
água na região, qualquer crise 
hídrica é mais institucional que 
em termos de disponibilidade 

física



water risk is not only about shortage...



Water Risk Assessment

The future is uncertain. The risk approach encourages thinking 
systematically about uncertainty.

The level of assessment and governance should be proportional to 
the risk faced.

Source: Kathleen Dominique, OCDE Environmental Economist. CNI Sustainability: Water 

Opportunities and Challenges for Development. Brazil, Rio de Janeiro, 24 October 2013. 



Quality issues

Piracicaba River – Jul/2013.
Piracicaba River - Jul/2014



Quality issues

Parameters Process max. Average Month 1 Month 2

Conductivity(us/cm) 500,0 326,3 602,64 807,46

Hardness (ppm CaCO3) 60,0 27,3 49,66 65,57

Hardness (ppm CaCO3) 48,0 18,5 31,63 44,57

Total Alkalinity(ppm CaCO3) 100,0 36,3 85,33 141,57

Sulfide(ppm) 50,0 31,0 31,55 25,67

Chlorides(ppm) 50,0 77,5 77,00 142,14

Turbidity (NTU) 3,0 0,9 0,67 1,11



ArcelorMittal Water Approach



Water Risk Assessment

The future is uncertain. The risk approach encourages thinking 
systematically about uncertainty.

The level of assessment and governance should be proportional to 
the risk faced.

Source: Kathleen Dominique, OCDE Environmental Economist. CNI Sustainability: Water 

Opportunities and Challenges for Development. Brazil, Rio de Janeiro, 24 October 2013. 



ArcelorMittal Water Approach

Water is a key resource for all our 

activities and its sustainable management 

is not only necessary to fulfill our 

environmental responsibilities: it is critical 

for most of our industrial activities, both in 

mines and steel plants.
Source: Internal files. ArcelorMIttal R&D Asturias.



Global Outcomes

http://corporate.arcelormittal.com/sustainability/our-10-outcomes/air-land-and-water



Water Master Plan
ArcelorMittal Brasil



Water Master Plan

Water 
availability

Risks and 
Opportunities

Strategic 
Guidelines 
(outcomes)

Water 
Master Plan

Supply 
Diversification

• Superficial

• Groundwater

• External reuse

• Rain

• Sea

Efficient Use 
of Water

• Reduction

• Recirculation

• Internal reuse

Institutional 
Representation

• Representation

• Awareness

• Awards



Water Specific Intake (m3/t)

RI > 97% (losses �evaporation)

> 500kt < 500kt> 4Mt < 4Mt

Integrated EAF



Water Risk Matrix
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R06

R05

R03

R04

R01
Operational Risk - Reduction of intake volume 
due to flow river reduction

R02
Operational Risk - Restriction of production due to 
the low quality of the river water (flow, sanitation, 
upstream industrial and agricultural use)

R03
Regulatory Risk - Reduction of the granting 
volume through legislation

R04
Reputation Risk - Conflicts over water use / 
environmental accidents

R05
Operational risk – river flux interruption in dams 
above water intake.

R06
Operational Risk - Impact on environmental 
controls (diffuse dust control, slag cooling)

R07
Financial Risk - Restriction of access to capital, 
higher loan rates and reduction in insurance 
premiums

R08
Financial Risk - Loss of market share for 
competitors offering products with lower water 
footprint

R09
Operational Risk - Supply chain of critical inputs 
(pig iron, lime, alloys)

R10
Operational Risk - Impossibility of expansion of 
production (impossibility of granting increase)
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Site A – Envisaged Scenario
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Trivial Low Medium High Very High

Opportunity Matrix

Deployment Complexity
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UE1

UE2

UE3

FA2

UE5

FA3 FA1 Groundwater wells

FA2 Water permit increase

FA3 Rain water 

FA4 External reuse – Backwash water from WTP

FA5 Alternate superficial water intake

FA6 External reuse – WWT effluent

UE1 Use of polymers for internal road humectation

UE2 Replacement of industrial water pipes

UE3 Increase of effluent recovery

UE4 Recirculation of slag granulation water

UE5 Shop KPI deployment

FA6

FA1

< KR$ 100

KR$ 100 a 500

> KR$ 500

TBD
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Project Follow up

Membrane Bioreactor

Pilot Plant

• Site B

Category

• Water Optimization

Goal

• Improve effluent currently 
recycled but with high content 
of solids and oil

Expected gains

• 15 m3/h (better estimated 
necessary)

Budget

• Studies: k€ 20

• Pilot test: k€ 40

Participating Areas

• R&D Asturias

• R&D Brasil

• Environment & Utilities Brasil

Achievements

• Project not yet started

Comments

• Site B is the best plan in Brazil to test the 
technology since does not need a third 
party to be implemented

• Potential additional tests in other sites 
which have identified opportunities in 
using effluents for municipal water and 
wastewater treatment plants.

Project Status

• Waiting for GETC approval.

Risks

• Low since current effluent is either 
discharged or used in cooling systems that 
do not affect product quality

Design Changes

• Normal conception aims to treat domestic 
effluent to further discharge. 

Timeline

1. Water systems description C

2. Characterization of  “Zero discharge” effluent NS

3. Tests in R&D Asturias Lab NS

4. Preliminary report with Pilot Plant Design NS

5. Pilot Plant installation on site NS

6. Pilot Plant operation – Final Report NS

1Q18 2Q18 3Q18 4Q18 1Q19 2Q19
C - Concluded NS – Not started ON – Ongoing

D - Delayed WA – Waiting Approval AT - Attention



Results



Cool. But…

• How to measure the avoided risk?

• How well are we communicating water risks to high level 

administration?

• CAPEX � Water price? Cost? Value?

• Are KPIs correctly placed? Who should be in charge? How to 

deploy them?

• How to become a trusted user? 

• Metrics in water basin – Water production?



Obrigado



Water Risk Assessment


