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EPA 2015 Achievements 
Incrementally improving the efficiency of steam generation at in situ operations through the 
sharing of best practices. Resulting in: 

– Higher steam quality, 

– Reduced GHGs, and 

– Reduced water use. 

Continued work on the commercialization of Boiler Blowdown Reduction Technologies 
(BBRT). The initial study indicates BBRTs have the potential to: 

– Reduce GHG intensity by 2 per cent to per cent, 

– Reduce boiler blowdown by more than 50 per cent, and 

– Increase steam quality to 90 per cent. 

Released the Water Mining Performance Goal. 

Reported on members’ 2013 and 2014 progress against the Water In Situ and Mining 
Performance Goals for the first time. 



Performance Goal Update 
Performance Goals are innovation tools 

to enhance alignment in achieving the 

Water EPA’s Aspiration to: 

Be world leaders in water management, 

producing Canadian energy with no adverse 

impact on water. 

This is the first year members have 

reported their performance against the 

two Performance Goals. 

Members expect significant variation in 

performance year to year, but early 

results are encouraging. 



In Situ Performance Goal 

Approximately 90 per cent of the water 

used in in situ operations is recycled. 

The remaining 10 per cent is lost due 

to: 

– Retention of water in the reservoir. 

– Removal of water with high 

concentrations of salts and 

dissolved solids (“blowdown”). 

Water needs to be replaced to make up 

for these losses. 

– Over half of this “make-up water” 

is saline and is normally sourced 

from deep saline aquifers.  



In Situ Progress 

In 2014, members reduced their fresh water 

use intensity by 36.1per cent compared to a 

2012 baseline. 

Members used 0.23 barrels of fresh water to 

produce one barrel of bitumen in 2014 

compared to 0.36 barrels of fresh water in 

2012. 

Three key factors: 

– Using non-potable saline ground water 

instead of fresh water. 

– Increasing recycle rates. 

– Experiencing decreased water retention 

in ageing reservoirs, making more water 

available for reuse.  



Mining Performance Goal 

In mining, oil sands ore is mixed 

with warm water to separate the 

bitumen from clay, sand and other 

materials. 

80 to 85 per cent of water used 

for oil sands extraction in mining 

operations is recycled.  

Of the remaining 15 to 20 per 

cent of water that must be 

replaced, 80 to 85 per cent is 

taken from the Athabasca River 

and its tributaries. 

 



Mining Progress 
In 2014, members reduced their net water 

use intensity from the Athabasca River and 

its tributaries by 30 per cent compared with 

2012.  

Members used 1.5 barrels of Athabasca 

River water to produce one barrel of 

bitumen in 2014 compared to 2.2 barrels in 

2012. 

Two key factors: 

– Using tailings water in bitumen 

production. 

– Increased water recycling. 

 



Water EPA Aspiration 

8 

Water EPA Members will strive 

to… 

 

Be world leaders in water 

management, producing 

Canadian energy with no adverse 

impact on water. 

 



Water EPA Opportunity Areas 

In Situ Opportunity Areas 

Sharing best practices; 

Residuals management; 

Steam generation; 

Process analysis and control; 

Water treatment performance; 

Regional water resource 

management; 

New technology qualification 

development; and, 

Water recovery from flue gas. 

 

Mining Opportunity Areas 

Chemistry and impacts of process 

affected water; 

Pit lakes; and, 

Site-wide water management. 

 



EPA Portfolio Update 

Category Number Cost 

Completed projects in 2015 14 $11.5 M 

New projects in 2015 8 $1.3  M 

Total active projects in 2015 48 $238 M 

Completed projects to date 34 $22.5 M 

New technologies shared in 2015 14 $11.5 M 

Technologies shared to date 184 $234  M 



In Situ Best Practices 

Successes 

Sharing best practices to improve the 

management and control of boiler feed water, 

increasing efficiency of water use and steam 

quality. 

Annual In Situ Best Practices Workshop held in 

November 2014. 

Work on 2015 Best Practices Workshop has 

begun with companies identifying key 

technologies of interest to share with members. 

 

2015 Best Practices Project Activity 

New: 1 Active: 1 Completed: 1 

Value: $250K Value: $250K Value: $250K 

Learnings 

Best Practices discussions coupled with site visits 

enabled: 

– Higher engagement of operations personnel, 

– Improvement in the quality of outcomes, and 

– Increased interest in best practices activities. 

Future Opportunities 

Solve operational problems with environmental 

impacts by increasing: 

– Onsite operations staff participation, and 

– Member-to-member interactions. 

 



Residuals (Blowdown) Management 
2015 Residuals (Blowdown) Management Project Activity 

New: 0 Active: 3 Completed: 3 

Value: $0 Value: $920K Value: $920K 

Successes 

Shared result of BBRT study with members so that 
finding can begin to implemented. 

Launched BBRT Working Group to begin 
launching projects that will help enable commercial 
implementation. 

Completed assessment of blowdown disposal and 
treatment options to minimize the environmental 
and economic impacts managing blowdown. 

Learnings 

Studies and recommendations from third parties 
provide valuable insight into technology solutions 
for members. 

 

Future Opportunities 

Three projects have been identified by the BBRT 
Working Group for potential deployment in 2016 
including: 

– Bench-scale test program for 90 per cent 
steam production from smooth tubes using a 
variety of boiler feed water qualities. 

– Side-by-side commercial scale pilots of 90 per 
cent steam production from smooth and rifled 
boiler tubes. 

– Additional pilots to address remaining gaps for 
90 per cent steam production using rifled 
tubes. 

 

 



Analyzers, Instrumentation and Control 

Successes 

Suncor and the University of Alberta deployed 

a soft sensor technology to improve process 

control  and efficiency of once through steam 

generators (OTSG). 

Canadian Natural has implemented the 

technology at their operations. 

Online analyzer database with 160 entries 

has: 

– Accelerated learnings, and 

– Increased focus on common challenges. 

 

Learnings 

Developing reliable analyzers for in situ fluids 

requires cooperation between members, service 

providers/ vendors, and research institutions. 

Future Opportunities 

Improved or new online analyzers that address: 

– Oil in water, 

– Water harness, 

– Level interface, and 

– Water cut. 

 

2015 Analyzers, Instrumentation and Control Project Activity 

New: 1 Active: 2 Completed: 0 

Value: $100k Value: $300k Value: $0 



Water Treatment 

Successes 

Construction has begun on Suncor’s Water 
Technology Development Centre and is on track to be 
operational in 2017. 

Suncor signed a new JIP with GE to test new, more 
efficient water treatment technologies with the 
potential to: 

– Improve water recycling; 

– Reduce water and waste disposal; and, 

– Improve plant reliability and capital costs. 

Began bench-scale testing of electro-coagulation 
technology to remove silica and organics from boiler 
blowdown to enable more water recycling and less 
waste. 

 

Learnings 

Third parties have technologies with the 
potential to fill Water Treatment’s gaps. Needs 
must be explicitly communicated to leverage 
their support. 

Future Opportunities 

Developing a technology accelerator to 
encourage novel and early stage water 
treatment technologies. 

Three new Challenges defined for: 

– Alterative silica removal technologies, 

– High temperature membrane separation, 
and 

– Fouling resistant heat exchange tubes. 

 

2015 Water Treatment Project Activity 

New: 2 Active: 1 Completed: 1 

Value: $650k Value: $203M Value: $750k 



Process Affected Water Chemistry 

Successes 

Successful ongoing research with the University 

of Alberta to better understand the toxicity of Oil 

Sands Process-affected Water (OSPW). 

EPA-led study to understand natural and 

anthropogenic inputs into the Athabasca River 

and its tributaries. Study will: 

– Provide understanding of human and 

industry impact on the river; and, 

– Help strike a balance between economic 

development, social well-being, and 

environmental management and protection. 

2015 Process Affected Water Chemistry and Effects Activity 

New: 1 Active: 5 Completed: 0 

Value: $50k Value: $1.9M Value: $0 

Learnings 

Most process affected water meets regulatory 
requirements for most metals without 
treatment. 

Advanced analytical techniques and models 
are needed to improve understanding of 
chemistry and toxicity of the organic fraction 
of OSPW, which is more complex. 

Future Opportunities 

Continue work to identify specific compounds 
in OSPW that are responsible for toxicity. 

Continue work on developing a Target Lipid 
Model to better determine toxicity and treat 
complex mixtures. 

 



Pit Lakes 

Successes 

Work continuing on Syncrude’s commercial 
scale base mine lake (BML). This project will 
not address all gaps. 

The Demonstration Pit Lake project will 
address the gaps BML doesn’t. Scope for the  
project successfully completed including: 

– Archeological and geotechnical 
assessment of the potential site at the 
Shell Albian lease. 

– Draft of the research strategy and update 
of the cost estimate. 

 

Learnings 

A refined, focused research strategy with 
a phased development approach for the 
project will be critical  to getting approval 
of the capital phase of the project 

Future Opportunities 

Finalize research strategy, 

Develop first draft of a detailed research 
plan for first five years of operation, and 

Complete engineering and submit project 
for approval by members. 

2015 Pit Lakes Activity 

New: 0 Active: 1 Completed: 0 

Value: $0 Value: $5.3M Value: $0 



2015 Highlighted Projects 

Status Project 

Completed in 2015 Natural and Anthropogenic inputs to the Athabasca River (Syncrude) 

Aerial Deposition Study (Teck) 

Continued in 2015 Regional Groundwater Sustainability (Statoil) 

Best Practices (ConocoPhillips) 

Soft Sensors (Canadian Natural) 

Mine Depressurization Water Management (Canadian Natural) 

Demonstration Pit Lakes (Shell) 

New in 2015 GE R&D Gen3 (Suncor) 

Titania Membrane Project (Shell) 



Opportunities in 2016 
Increasing momentum at best practices sharing 

for the in situ and regaining momentum for best 

practices sharing in the mining sector.  

Closing the remaining gaps on 90% steam 

production from OTSGs for the in situ sector 

will accelerate commercialization of this 

technology.  

Progressing the existing suite of projects and 

launching new projects on water treatment 

technologies. 

Progressing the Demonstration Pit Lake project 

to the next level. 

2016 Water Conference March 22 – 23 in 

Calgary. 




