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Innovation and Cleantech in Canadian Natural Resources:
Mining and Oil & Gas. 

1. Rough Times: Many Opportunities

NB: Working with Canadian Natural Resources Corporations means working all-over
the world in the harshest conditions, from the Arctic to the Equator, from the driest to
the wettest climate, from the safest to the most hazardous locations.

Natural Resources are going through a rough time at the moment but as Winston
Churchill once said “A pessimist sees the difficulty in every opportunity; an optimist
see the opportunity in every difficulty.” 

The three major impediments for innovation, for example in mining (but that works
for oil and gas as well, with fracking and bituminous sands) are the staggering scale of
large operations (moving and processing 100,000 tonnes or more of rock per day),
the physically arduous nature of mining processes, and the capital intensity of major
operations with capital costs over $5 billion becoming common.

Riskope is in Vancouver where we do not have real focus. Alberta has the oil which is
a gift and a punishment, as it generates too much focus. Coal is reportedly on “its way
out”, at least from what can be seen from the news.
There is potential for a liquefied natural gas (LNG) boom in B.C. (government has
been pushing) which could also create more opportunities for West Coast cleantech
innovators, but that's a big gamble.

CONCLUSIONS: 
A) Despite the rough times many opportunities are available in natural resources, 
B) competition may be fierce and 
C) the localization of where you are going is important for your future and requires

careful analysis.
D) Any attempt to expand into these markets has to be conceptually treated as a

startup,  undergo  a  phase  of  questioning  and  testing  to  ensure  it's  success
(http://www.riskope.com/2015/06/11/testing-innovation-potential-in-
startups/ )
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2. A Brief Overview

2.1 Oil & Gas (O&G)

More businesses recognize the benefits of cutting down emissions when their bottom
lines are being affected by carbon taxes.
For example, General Electric is pushing for innovators to come forward to find ways
to reduce greenhouse gas (GHG) emissions through new uses for waste heat and
more efficient steam generation.

Clean technology in the O&G sector are not anymore an oxymoron, as O&G companies
are actively looking for a variety of solutions. The technologies they seek are not only
for industrial water use (for oil and gas production) and waste-water management but
also for renewable energy. This is a trend in the O&G industry worth paying attention
to. Under these circumstances it is important for cleantech companies to shift into the
mindset of  “specific challenge solvers”.  O&G companies are so eager to find clean
solutions  they  have  set  up  their  own  venture  capital  funds  for  environmental
innovations. At the same time, they are looking to invest in companies that have
solutions to their specific challenges, or as a complimentary offering to what they
provide for their own clients.

CONCLUSIONS:
E) Carbon taxes have changed the stance of O&G companies towards cleantech.
F) O&G companies are actively looking for different, clean solutions.
G) O&G companies are looking into investing in companies with solutions at hand.
H) Specific needs and pain-points have to be addressed to penetrate this market.

2.2 Mining

The  costs  of  operating  a  mine  today  are  at  an  all-time  high,  but  the  cost  of
commodities are at an all-time low. This results in lower returns and many mines
operating at a loss. The industry is at a turning point where innovation and efficiency
are more important than ever.

Over  much  of  the  last  century  mining  industry  featured  innovative  developments
dramatically improving balance and increasing production. Lately, however, there has
been generally less focus on breakthrough technology to create strategic advantage
and more emphasis on incremental improvements. The last ten years saw efforts to
increase production at existing mines even as these were aging and becoming more
expensive to operate, and to build new mines while facing increasing capital costs and
more complex environmental footprints. Recently efforts have been made to cut costs
in operations (important in the short term), but the root problem is the trend towards
mining and processing more rock for less product resulting in declining productivity
and escalating energy requirements. 
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Energy use in general is an enormous challenge for mining: major breakthroughs in
selective blasting, underground ventilation, crushing, grinding, material  movement,
processing and drying are required to change this. Due to recent accidents in B.C. and
a general trend, filtration techniques and waste water decontamination are becoming
increasingly important.

The high energy consumption of  the mining industry means that the potential  for
generating  electricity  as  a  by  product  of  the  process  of  mining  is  an  attractive
proposition. South Africa’s Department of Minerals and Energy (DME) estimates that
the mining industry uses 6% of all the energy consumed in South Africa. In Brazil, the
largest single energy consumer is mining giant Vale, which accounts for around 4% of
all  energy  used  in  the  country.  In  the  US  State  of  Colorado,  mining  has  been
estimated to account for 18% of total industrial sector energy use, while overall in the
US it is calculated that the mining industry uses 3% of industry energy.

Commercial and municipal truck fleets in the United States are now keenly interested
in converting their trucks to run on natural gas (LNG) or propane to reduce emissions
from heavy-duty vehicles.
Mining and (private) mining RR are doing the same. Finally suppressing haul trucks
and  replacing  them with  in  pit  crushing/conveyors  may  be  a  feasible  alternative.
However, electricity is often the challenge.

The challenge for innovators is to link with the most progressive mining companies 
who are looking to create strategic advantage and realize upside through managed 
calculated risk taking. As we will explain later, Riskope has been involved in a number 
of such studies for existing as well as future operations. New technologies that can 
help support a healthy and exciting future for the mining industry are realistically 
attainable.

CONCLUSIONS:
I) High costs and low metal prices create a very challenging environment where

innovations are required.
J) Energy is an enormous challenge as it intervene in all aspects of mining.
K) The challenge  for  innovators  is  to  “knock  at  the  right  door”  with  the  right

solution.
L) Careful opportunity research and evaluation is key. 

3. Some Specific Angles that we Experienced

3.1 Energy for Mining and other Natural Resources

As hinted above, much is said about the challenges surrounding the use of coal as an
energy source, less about the use of energy in the extraction of coal. However, the
resource extraction industry, which includes drilling for oil and gas as well as mining
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for  minerals  and metals,  is  recognized as a major  energy user  and accordingly a
significant emitter of greenhouse gases. 

In this arena Riskope has been asked to perform Risk Assessment for Energy, Water
and Transportation for Chuquicamata Mine, Codelco, Chile: within the framework of
this study, for example, all the supply systems of the mine were studied, including
water, energy, acid networks leading to a holistic approach and a prioritized list of
quantitative risks.

In Canada Elk Valley Coal Corporation, Riskope developed a logistic risk assessment
related  to  the  coal  shipments  out  of  the  Elk  Valley  mining  system.  Alternatives
shipment routes encompassed east and south routes, through the US and loading
facilities on both coasts.

CONCLUSIONS:
M) Innovation is needed for monitoring and maintenance of existing (sometimes

heavily over-stressed) critical infrastructures systems. 
N) Logistics, often from local to planetary scale represent an interesting innovation

space. 
O) People logistic and organization is an area of innovation where we have seen

various initiatives.

3.2 Water and Mining/Natural Resources.

Water resources, water desalination for mining, water for agricultural, dewatering of
oil, tailings, oils sands tailings are “on the table” right now. Although some aspects
may be already “solved”, we believe there is still room for innovation.

We can bring forward as an example a study Riskope made for PDO, Sultanate of
Oman. It was a comprehensive study of alternative disposal procedures for oil field
production  water  undertaken  to  find  an  alternative  to  costly  conventional  deep
injection methods. The study encompassed the development of five alternatives, a
screening  of  cost  evaluations,  choice  of  the  most  promising  alternative,  and
development of conceptual design for pilot-scale tests and full scale implementation. A
complete risk management approach was prepared.

The local environmental impact of mines, many of which are located in remote areas,
has  been  a  topic  of  concern  to  environmentalists  for  many  years  –  and  mining
companies have worked to address issues such as water quality. The sustainability
reports  of  the  major  mining  companies  frequently  address  the  issue  of  water.
Newmont, for example, discusses the management of excess water produced in mines
such as Batu Hijau in Indonesia or Minera Yanacocha in Peru – which in some cases is
used for agriculture or for generating electricity.
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CONCLUSIONS:
P) Water (fresh, used) is a challenge (public opinion, climate changes).
Q) Rain/snow, water balance, forecasts, hydrology are areas where innovation is

also needed.
R) Innovative uses of salty water, brines represent possible opportunities.
S) Water use reduction is a key item.

3.3 Monitoring, IoT, Drones, Cyberdefense

Maybe one of the biggest trends is the growing strategy to be more connected, and to
embrace the Internet of Things (IoT). This should allow businesses to achieve greater
control  over  machinery/people,  increased  response  times,  fewer  interruptions  and
higher safety standards (until a cyber-attack “kills it all”).

Reportedly, Canadian mining companies are beginning to capitalize on the concept of
IoT. The ability to connect parts areas of production to communications technology
making operations more efficient is how they will ensure their businesses can stay
afloat. For example Rio Tinto is connecting their vehicles to GPS, allowing them to
become driver-less. This is increasing productivity and safety within their operations.

Some examples include:

• Fully integrating operations through the value chain: resource – mine – mill –
product – waste, by making use of new sensors, detection techniques, and
real-time data.

• Automation offer significant benefits in safety, performance and productivity
(reduced manpower).

• The industry has to be more selective and productive: moving and treating less
rock  for  the  same unit  of  commodity.  Sensor-based ore  sorting  offers  this
opportunity and is consistent with using data to extract more value.

Riskope  has  been  working  for  the  Swiss  Army  to  provide  risk  assessment
methodologies for the Country wide cyberdefence of critical infrastructure, and we are
now talking with people in the mining and O&G community to implement that.

CONCLUSIONS:
T) Internet of things and cyberdefense. 
U) Integration of telecom, sensors, monitoring systems
V) Integrated decision making support.
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