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CONTEXT

While the concentration of oil sands mining development in northeastern Alberta is relatively low, 
Syncrude understands we still have a role to play in taking steps to mitigate cumulative impacts on regional 

biodiversity aspects, such as wildlife habitat, bird migration and overall ecosystem health. Furthermore, 
it’s essential to consider how best to reclaim the land so both native flora and fauna will return.

LAND USE IN OIL SANDS REGION GOAL

• Ensure integrity of waterfowl 
deterrent system 

• Support songbird and wildlife 
monitoring on  

natural and reclaimed areas 
• Restore a post-mining landscape 

that supports a healthy, 
sustainable ecosystem
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3.1 BIODIVERSITY

OVER 2,100 
BIRDS OF 59 SPECIES

IDENTIFIED ON RECLAIMED AND 
ADJACENT UNDISTURBED AREAS

SPECIES-AT-RISK  

TO MATURE RECLAMATION SITES
RETURNING 
OBSERVED

RESULTS

Source: The Alberta Biodiversity Monitoring Institute. 2014. The Status of Biodiversity 
in the Oil Sands Region of Alberta: Preliminary Assessment. Alberta Biodiversity 
Monitoring Institute, Alberta, Canada. Report available at www.abmi.ca.
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PERFORMANCE OVERVIEW

Wildlife monitoring 
program on reclaimed 
sites identifies 59  
species of birds

Species-at-risk observed 
returning to mature 
reclamation sites

Alberta Biodiversity 
Monitoring Institute report 
states energy sector has 
lowest human footprint 
in oil sands region

OUR APPROACH
Syncrude manages biodiversity through 
a commitment to environmental 
stewardship which encompasses programs 
aimed at ensuring our operations do not 
have a long-term permanent impact on 
local ecosystems and re-establish a 
diversity of wildlife and fish habitats 
similar to those that existed prior to 
disturbance of the area. This includes 
mechanisms to deter waterfowl from 
landing on tailings ponds and motion-
activated cameras to assess wildlife 
usage of reclaimed, undisturbed and 
future mining areas.

Our Operations Integrity Management 
System incorporates biodiversity 
aspects, such as waterfowl losses and 
land reclamation as key measurements 
of the effectiveness of our overall 
environmental protection system. 
Responsibilities are cross-functional 
and every employee has a role to play 
in minimizing our impact. For example, 
Aboriginal relations and regulatory staff 
support consultation activities with 
communities of interest regarding 
traditional land use, which helps inform 
future mine plans. As well, research 

teams lead multi-disciplinary studies 
on the productivity of reclaimed land and 
ways to improve reclamation techniques.

We recognize the value of understanding 
the overall regional impact of oil sands 
development and other development and 
land-use activities. Several programs and 
research initiatives have been established 
to assess and monitor cumulative 
environmental effects and inform 
possible future regulation. Syncrude 
funds and/or provides staff expertise 
to groups such as: Alberta Biodiversity 
Monitoring Institute (ABMI), Canada’s 
Oil Sands Innovation Alliance (COSIA), 
Cumulative Environmental Management 
Association (CEMA), Ecological 
Monitoring Committee for the Lower 
Athabasca (EMCLA), Regional Aquatics 
Monitoring Program (RAMP), and Wood 
Buffalo Environmental Association (WBEA).

As a member of the Mining Association 
of Canada, we endorse the principles of 
the Towards Sustainable Mining initiative. 
This includes a protocol on biodiversity 
conservation. More information on TSM 
and its 2013 third-party verification on our 
biodiversity performance can be found in 
the Management Systems chapter.

WILDLIFE AND WATERFOWL 
PROTECTION STRATEGIES
Syncrude operates within a large 
wilderness area in northern Alberta’s 
boreal forest and employs a number of 
strategies to deter wildlife from our sites. 
These include our advanced waterfowl 
and bird deterrent system, and protocols 
for the handling of food and food waste.

There were nine non-avian wildlife mortality 
incidents in 2013, including those related to 
natural causes. We also experienced 47 bird 
and waterfowl mortalities due to oiling, plus 
16 losses related to vehicle collision, 
natural or unknown causes.

We are required by law to report to 
regulators sightings and wildlife incidents 
occurring on our site. In situations where 
distressed wildlife is found, the animal 
is assessed and action is taken under 
the guidance of Fish and Wildlife officials 
from Alberta Environment and 
Sustainable Resource Development.

Further information on our wildlife 
protection measures and waterfowl 
deterrent system is available on our 
corporate website.
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Wildlife Incidents

1  Includes all bird and waterfowl mortalities related to oiling. Incidents are reported to Alberta 
Environment and Sustainable Resource Development. An additional 16 mortalities were related 
to vehicle collision, natural or unknown causes.

2  Includes all animal mortalities, exclusive of birds and waterfowl, regardless of cause, including 
those in which the cause was natural, due to predation or unknown.

WILDLIFE MONITORING
We monitor the wildlife that has returned 
to our reclaimed land to ensure restoration 
practices are creating habitat attractive 
for species to return. Regulators require 
this data as part of the government 
certification process. Monitoring is done 
through visual observations, acoustic 
recordings, motion-activated cameras 
and track plates to detect the range of 
birds and mammals. Studies compare 
both reclaimed and natural sites within 
our lease boundaries.

During the 2013 program, over 2,100 
birds of 59 species were assessed 
at eight stations, including many that 
had been banded in prior years. Two 
stations captured the most species – 
one located in a natural area and the 
other in a reclaimed area. Since the 
program began in 2011, 111 species have 
been banded or observed. Furthermore, 
automated audio recordings have 
detected the presence of Boreal Chorus 
frogs and wood frogs, as well as Silver-
haired, Hoary, northern Longed-eared 
and Little Brown bats. Stations equipped 
with motion-detection cameras captured 
an abundance of wildlife including 
coyote, black bear, gray wolf, lynx, 

moose, fisher, white-tailed deer, red fox, 
snowshoe hare, beaver and red squirrel. 
These results are encouraging and 
indicate a healthy presence of wildlife 
on our reclaimed land. Monitoring 
continues in 2014.

This research is supplemented with the 
Institute for Bird Populations’ Monitoring 
Avian Productivity and Survivorship 
(MAPS) program. This continent-wide 
bird banding program helps researchers 
effectively monitor numbers, habitat 
development, and bird reproduction 
and survivorship in reclaimed areas. 
It also allows for comparisons with 
natural habitats.

MANAGING SPECIES AT RISK
The Alberta Biodiversity Monitoring 
Institute (ABMI) reports that the oil 
sands region is home to at least 88 
species at risk, as identified by the 
governments of Alberta and Canada. 
There is no species listed as endangered 
in the region.

ABMI released a report on the status of 
biodiversity in the oil sands region which 
was updated in mid-2014. It states that 
86 per cent of the oil sands region – 

an area over 140,000 km² comprising 
approximately 21 per cent of Alberta – 
is undisturbed or has no direct human 
footprint. Energy has the lowest 
footprint at 2.2 per cent, followed by 
forestry (2.9 per cent) and agriculture 
(7.4 per cent). The Biodiversity Intactness 
Index was 88 per cent, based on the 
assessment of 425 species. According 
to ABMI, this represents a 12 per cent 
deviation from expected abundance 
relative to an undisturbed area. For 
more information and to download 
the report, visit www.abmi.ca.

Syncrude’s commitment is to ensure 
no long-term impact on the surrounding 
ecosystem and, through our reclamation 
programs, to return the land to a state 
that attracts and supports a diversity of 
flora and fauna. Our wildlife monitoring 
program shows encouraging results. 
For example, two species listed as 
sensitive by the Alberta government – 
lynx and fisher – have been observed 
on reclaimed areas that are over 
20 years old. As well, the Canada 
Warbler – listed as threatened by 
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Wildlife monitoring on reclaimed land helps 
assess habitat productivity.
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Canada’s Committee on the Status 
of Endangered Wildlife in Canada 
(COSEWIC) and Species at Risk Act 
(SARA) – has been detected on both 
natural and reclaimed areas on our 
lease. Other bird species detected 
include the Common Yellowthroat, 
Least Flycatcher, Western Wood 
Peewee and Sharp-tailed Grouse.

Syncrude’s operations are not located 
within the range of Alberta’s woodland 
caribou herds or the proposed protection 
zones of the proposed Recovery Strategy 
for the Woodland Caribou, Boreal 
Population. Nor have our monitoring 
programs observed woodland caribou 
on our leases. Apart from the Natural 
Sciences and Engineering Research 
Council’s Integrated Research Chair 
in Integrated Land Management, 
supported by Syncrude and other 
members of Canada’s Oil Sands 
Innovation Alliance (COSIA), we do not 
participate in multi-stakeholder groups 
formed to research and monitor this 
issue. However, we do keep informed 
of policy developments at the provincial 
and federal levels regarding all species 
at risk and any related impacts on our 
business or land closure requirements.

BIODIVERSITY PLANNING 
AND REPORTING
Syncrude operations must adhere 
to environmental regulations, including 
the Alberta Environmental Protection 
and Enhancement Act, and Alberta Wildlife 
Act. Syncrude must also obtain operating 
approval every 10 years by submitting a 
detailed plan outlining how we will steward 
to government requirements regarding 
environmental protection, reclamation 
and mine closure. Compliance reporting 
occurs annually and status updates are 
submitted every five years.

Our plan outlines how we incorporate 
and monitor biodiversity into the various 
aspects of reclamation, including landscape 
formation, soil placement, vegetation, 
fish and wildlife.

Many of our practices lead to enhanced 
opportunities for biodiversity in the 
reclaimed landscape. For example, 
our use of LFH (leaf litter/fibric/humic, 
or the top layer of the forest floor that 
contains seeds and nutrients) enables 
quick succession of the original forest 
diversity. As well, our placement over 
the last number of years of coarse 

woody debris into soil material has 
created micro-ecosystems throughout 
newly reclaimed areas. We now see 
earlier growth of diverse natural 
vegetation, and the establishment of 
additional habitat for small mammals 
and birds. Landforms are also designed 
with physical/topographical diversity 
to accommodate both terrestrial and 
wetland habitats.

Our reclamation specialists contribute 
to ongoing improvements in biodiversity 
planning and monitoring in the region 
through the Reclamation Working Group 
of the Cumulative Environmental 
Management Association (CEMA).

WILDLIFE MOVEMENT 
AND CORRIDORS
There will be no habitat barriers on 
our reclaimed lands at mine closure. 
In the meantime, we discourage wildlife 
movement through our active mining 
areas. We do not have any crossing 
structures or corridors on our developed 
leases and, when constructing access roads 
and right-of-ways, we follow existing 
linear corridors to the greatest extent 
practical in order to reduce vegetation 
clearing and habitat fragmentation. 
Wildlife presence in active areas is 
discouraged to decrease interactions 
with staff.

To gain a better understanding of wildlife 
movement, Syncrude has participated 
in the Wildlife Habitat Effectiveness and 
Connectivity Program (WHEC), led by 
the University of Alberta. One hundred 
remote cameras were placed along five 
rivers and their adjacent uplands within 
the Athabasca River watershed, and were 
used to monitor wildlife between mine 
boundaries and the river. Both moose and 
wolves were outfitted with radio collars 
to help understand their movements. 

Remote cameras assist researchers in monitoring the movement of wildlife throughout the region. 
Photo: University of Alberta
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3.2 AIR QUALITY 
Syncrude is committed to responsibly managing  our operations and 

implementing new processes and technologies to help maintain air emissions 
and protect human and ecological health in the years ahead.

PERFORMANCE OVERVIEW

New $1.6 billion emissions 
reduction project 
significantly reduces SO² 
emissions; further reduction 
expected in 2014

NOx emissions from 
mobile equipment reduced 
13 per cent vs. 2012

One ambient air exceedence 
attributed to Syncrude, out 
of 16 total in region

OUR APPROACH
Syncrude is committed to managing 
air emissions to protect human and 
ecological health in the region. The 
Wood Buffalo region enjoys good air 
quality, and we will responsibly manage 
our operations and implement new 
processes and technologies to help 
maintain this in the years ahead.

Air quality is independently monitored 
by the multi-stakeholder Wood Buffalo 
Environmental Association (WBEA). 
If an ambient air exceedence occurs, 
all operators in the region are notified. 
At Syncrude, we conduct a site-wide 
investigation into any possible sources 
from our operation. If one is identified, 
procedures are implemented to 
minimize air quality impacts.

We are committed to staying within the 
emissions limits of our operating license 
and will reduce production rates to do 
so. If we are aware of a plant upset that 
could cause odours or temporarily 
elevate emissions from our operation, 
we will always inform local stakeholder 
communities of the situation and our 
efforts to resolve the issue.

SULPHUR DIOXIDE (SO²) EMISSIONS
Emissions from Syncrude of sulphur dioxide (SO²) continued to decrease and in 
2013 were at the second-lowest level in our operating history. This is attributed to 
the commissioning of our new $1.6 billion emissions reduction project in December. 
When combined with previously deployed emissions management technology, 
this project is expected to reduce our SO² emissions by 60 per cent from 2005 levels. 
Particulate emissions are also anticipated to decline by around 50 per cent. Our 
focus for 2014 is to ensure the reliable operation of this project and its related units.

SO² emissions originate mainly from two fluid cokers built in the 1970s as part of 
our original operations. Emissions from a third coker that commenced operation 
in 2006 are routed through a flue-gas desulphurization unit (FGD). Other sources 
of SO² include flaring and diverter stacks which are used only during coker unit or 
plant upsets. Flaring in 2013 increased from the previous year due to upsets within 
the upgrader and preparations for the start-up of the emissions reduction project.

When it is necessary to flare or divert gas, we adhere to regulatory requirements 
and take every possible action to reduce the duration of each incident. This includes 
decreasing production rates if required.

Sulphur Dioxide (SO²) Emissions
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NITROGEN OXIDE (NOx) EMISSIONS
Sources of nitrogen oxide (NOx) emissions at Syncrude are the main and secondary 
stacks in our upgrader and mining equipment. Due primarily to the installation of 
higher-tier engines into medium-duty support equipment over the last few years, 
emissions from our mine mobile equipment decreased by approximately 13 per cent 
in 2013 vs. 2012.

Our primary goals with respect to minimizing NOx emissions are to move the 
maximum volume of material while consuming the least amount of fuel, and to have 
engines that continue to reduce emissions per litre of fuel consumed. This is achieved 
through capital turnover and the purchase of new haul trucks when equipment 
reaches end-of-life. We also focus on fuel quality, engine selection, operating and 
maintenance practices, mine plan efficiency and knowledge sharing activities.

OTHER AIR EMISSIONS
Emissions of volatile organic compounds 
(VOCs) decreased by 13 per cent from 
2012 – the lowest in almost a decade. 
Comprehensive fugitive emission studies 
are required by regulation once every five 
years to provide assurance that we are 
capturing all possible sources. The last 
study was completed in 2013 and 
results will be incorporated into 
next year’s reporting.

As well, Alberta Environment is in the 
process of finalizing a fugitive emissions 
guidance document for the oil sands 
industry. In future years, this will require 
extensive annual measurements in the 
mines and tailings ponds.

Sources of VOCs at Syncrude include 
naphtha losses to our Mildred Lake 
tailings settling basin and hydrocarbon 
vapours from storage tanks.

To reduce naphtha losses, wastewater 
streams are directed through two Naphtha 
Recovery Units (NRUs), a technology 
developed by Syncrude in the mid-1980s. 
We remain within government regulations 
for naphtha losses and continue to 
examine how we can improve recovery 
in the future. Naphtha recovery over the 
reporting period was approximately 
84 per cent.

A leak detection and repair program 
has been in place at Syncrude since 
1992. As required by our operating 
approval, this program monitors for 
vapour leaks according to the Canadian 
Council of Ministers of the Environment 
(CCME) Code of Practice. The system 
enables us to minimize VOC releases.

REGIONAL AIR QUALITY
Significant efforts are made to reduce 
ambient air exceedences through 
reliable and stable operations, and 
fewer plant upsets. In 2013, there were 
16 exceedences reported by air monitoring 
stations operated by the Wood Buffalo 
Environmental Association. Of these, 
one was attributed to Syncrude.

Nitrogen Oxide (NOx) Emissions
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WBEA communication protocols inform 
Syncrude immediately of any ambient 
air exceedences. This triggers a site-wide 
investigation into possible Syncrude 
sources that may be contributing to 
elevated readings. If one is identified, 
procedures are implemented to minimize 
air quality impacts, which can include 
reducing production rates. A follow-up 
report is submitted to Alberta Environment 
and Sustainable Resource Development 
within seven days.

To help prevent the release of ozone-
depleting substances (ODS) to the 
atmosphere, we conduct ongoing 
maintenance to heating and ventilation 
systems, air conditioners and cooler 
units. In 2012, we replaced all HVAC 
units with ones that operate on non-
ozone depleting refrigerant. As a result, 
in 2013, we had no exceedences above 
regulatory limits, as compared to 27 
in the previous year.

REGIONAL AIR 
QUALITY MONITORING
The Wood Buffalo Environmental 
Association (WBEA) independently 
monitors air quality and terrestrial 
environmental effects in the region. WBEA 
is headquartered in Fort McMurray and 
comprises environmental non-government 
organizations, First Nations, Métis Locals, 
governments, health agencies and industry. 

Syncrude is a founding member and 
an employee currently serves as Board 
Chair. The association operates 17 
continuous monitoring stations (including 
two new stations added in 2013), and 20 
passive stations, which measure between 
three and 10 air quality parameters. 
WBEA is also considering direction from 
the Alberta government to establish 
an aquatic monitoring program.

In 2013, WBEA helped advise and plan 
work associated with the Joint Canada/
Alberta Implementation Plan for Oil Sands 
Monitoring (JOSM). Nine new members 
joined the association, including Fort 
McMurray Métis 1935, Fort McMurray 
#468 First Nation, Chipewyan Prairie 
Dene First Nation, Christina River Dene 
Nation Council and Parks Canada.

WBEA has also increased to 25 the 
number of permanent jack pine forest 
monitoring plots throughout the region 
and into Saskatchewan. Twenty-two 
of these plots measure monthly 
concentrations of five air pollutants. 
Six of the plots continuously measure 
meteorology and other variables 
affecting forest growth. In addition, 
25 separate edge plots have been 
established to detect an early warning 
of change in key indicators, well before 
an impact can be measured.

The Fort McKay Berry Focus Group is a 
partnership between community members 
of Fort McKay and WBEA’s Terrestrial 
Environmental Effects Monitoring 
(TEEM) program. The program engages 
community members and Elders in 
an ongoing berry monitoring study, 
in which they share their observations 
and pass on their traditional knowledge 
of regional berry health to scientists. In 
2013, several planning workshops and 
berry patch visits were held. Four berry 
patches were instrumented with passive 
air monitors and berries were sampled 
in August for analysis of contaminants 
and nutritional value. Results will be 
shared in 2014.

Environmental monitoring includes 
regional berry health.

Regional Air Quality

WBEA AQHI at Community Air Monitoring Stations in 2013 Low Risk ■ Moderate Risk ■ High risk ■

Charts depict the percentage of 2013 hourly AQHI (Air Quality Health Index) values within each of the four risk categories – low, moderate,  
high and very high – calculated for three local WBEA stations. Visit www.wbea.org for complete details on pollutants measured by AQHI.
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In 2013, WBEA Executive Director, 
Dr. Kevin Percy, was invited by the 
Canadian Council of Academies (CCA) 
to sit on an expert panel that will assess 
new and emerging technologies to reduce 
the environmental impact of oil sands 
development. The panel is co-chaired by 
Scott Vaughan, President and CEO of the 
International Institute for Sustainable 
Development and former Commissioner 
of the Environment and Sustainable 
Development, and Eric Newell, former 
CEO of Syncrude and Chancellor Emeritus 
and Special Advisor to the Provost of 
the University of Alberta.

ODOURS
Local stakeholders report odour 
concerns to the 24-hour Alberta 
Environment hotline at 1.800.222.6514. 
Government authorities then notify local 
industrial operators of the complaint and 
require them to assess their operations 
for possible sources of odours and take 
remediating action. The regulator informed 
Syncrude of six odour complaints during 
2013, which were attributable to our 
operation. The odour sources were 
investigated and promptly resolved.

In the event of an operational upset 
or scheduled maintenance which could 
cause odours or affect air quality, we 
update the public through the Wood 
Buffalo Air Information Line at 
1.866.685.3699.

Ongoing efforts by the Wood Buffalo 
Environmental Association aim to improve 
the identification and measurement 
of odours in the region. This includes 
the installation of three specialized 
instruments at the air monitoring station 
in the community of Fort McKay. 
Four portable analyzers are available 
for specialized odour measurement 
and short-to-medium term monitoring 
at industry sites or in communities. 
In 2013, a community odour monitoring 
program began, through which trained 
volunteers in Fort McMurray assist in 
odour recognition and identification. 
The program will run for one year.

Data and samples collected during a forest health study, conducted by the Wood Buffalo 
Environmental Association, are being analyzed at labs in Canada, the United States and Finland. 
Photos: Wood Buffalo Environmental Association
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Air Emissions

UNIT 2009 2010 2011 2012 2013

Ozone-depleting substances¹ kg of CFC11 equivalent/year 1,066 1,316 1,653 1,332 0
Sulphur dioxide thousand tonnes/year 81.47 72.77 64.73 72.97 63.13

Sulphur dioxide emission intensity kg/m³ production 4.95 4.22 3.84 4.34 4.02

Sulphur dioxide emission intensity tonnes/thousand barrels production 0.79 0.67 0.61 0.69 0.64

Nitrogen oxides thousand tonnes/year 28.41 30.85 30.65 27.67 26.11

Nitrogen oxides emission intensity kg/m³ production 1.72 1.79 1.82 1.66 1.67

Nitrogen oxides emission intensity tonnes/thousand barrels production 0.27 0.28 0.29 0.26 0.26

Volatile organic compounds (VOCs)¹ thousand tonnes/year 13.59 13.77 12.41 12.46 10.86

VOC emission intensity1 kg/m³ production 0.82 0.80 0.74 0.74 0.69

VOC emission intensity1 tonnes/thousand barrels production 0.13 0.13 0.12 0.12 0.11

PM – Total particulate matter tonnes/year 11,699 16,408 15,796 13,929 14,052

PM10 – Particulate matter 
<= 10 microns

tonnes/year 4,283 5,829 5,270 4,868 5,124

PM2.5 – Particulate matter 
<= 2.5 microns

tonnes/year 1,020 1,191 971 972 1,196

Sour gas diverting tonnes/day SO² 2.0 0.4 0.9 0.7 0.7

Flaring (emergency and 
non-emergency)

million standard m³ 178.4 148.2 133.4 136.4 177.3

Flaring Intensity (emergency and 
non-emergency)

m³/m³ production 10.83 8.60 7.92 8.10 11.29

1  Syncrude reports annually to the National Pollutant Release Inventory. A comprehensive annual breakdown of substances reported, including VOCs, 
can be found at http://www.ec.gc.ca/inrp-npri/ and typing “Syncrude” in the Facility Name search field.

Key Air Indicators

UNIT 2009 2010 2011 2012 2013 2014 
TARGET

Diverter stack usage hours/year 265.82 56.28 118.09 90.79 97.73 < 292

Sour gas flaring tonnes/day SO² 3.2 2.3 3.8 3.9 7.4 < 5

Main stack sulphur dioxide hours greater than 16.4 tonnes 
per hour

2 2 0 0 1 0

Main stack sulphur dioxide 90-day rolling average >245 tonnes 0 0 0 0 0 0

Main stack nitrogen oxides # of hours > 1.5 tonnes per hour 0 0 0 0 0 0

Main stack opacity # hours > 40% 22 5 9 4 21 < 5

Ambient air exceedences H²S hourly # 5 0 13 14 1 0

Ambient air exceedences H²S 24-hour period # 1 0 4 2 0 0

Ambient air exceedences SO² hourly # 0 0 0 0 0 0

Ambient air exceedences SO² 24-hour period # 0 0 0 0 0 0

Odour incidents # attributed to Syncrude 1 0 2 3 6 0
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3.3 CLIMATE CHANGE

CONTEXT

The global need for energy is 
growing and all sources will 
be needed. As a contributor 

to this energy mix, Syncrude 
recognizes stakeholder 

perceptions related to the 
greenhouse gas emissions 

(GHGs) stemming from  
oil sands development and 
how we are managing our 

climate change risks. 

GOAL

Our focus on energy efficiency 
and conservation will minimize 

the growth of GHGs that stem 
from production of crude oil at 
our operations. We will achieve 

this through operational 
reliability, as well as continued 

investment in research to 
develop incremental and 

breakthrough process 
technologies.

RESULTS

While overall energy use decreased during the year, energy intensity per barrel of crude oil 
produced was 1.31 million BTUs per barrel – higher than target due to reliability issues in the 

operation. The key to energy efficiency is through the reduction of plant upsets and a continued 
focus on identifying where process improvements can be made. 
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1.29
MILLION
BTUs PRODUCED

PER BARREL
IN 2013

CONTINUED 
COMPLIANCE WITH 

ALBERTA GOVERNMENT
GHG EMISSIONS

REDUCTION 
REGULATION 

15.4% Oil and gas

7.8% Oil sands

12.8% Electricity generation

24.2% Transportation

11.9% Buildings

9.6% Agriculture

6.9% Waste and other

11.1% Industrial 

CANADIAN EMISSIONS BY SECTOR (2013)
Source: Environment Canada

$
OVER $26 MILLION
PAID TO ALBERTA GOVERNMENT CLIMATE
CHANGE AND EMISSIONS MANAGEMENT FUND
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PERFORMANCE OVERVIEW

Energy intensity 
increased slightly to 
1.31 BTUs per barrel

Greenhouse gas emissions 
intensity averaged 0.112 
tonnes per barrel produced

Over $26 million paid 
to Alberta Climate 
Change and Emissions 
Management Fund

OUR APPROACH
The global need for energy is growing 
and all sources, including conventional oil, 
oil from oil sands and renewable energy, 
will be needed. As one of the largest 
single-point sources of greenhouse 
gas emissions in Canada, Syncrude 
recognizes public concern related to 
climate change and the expectation that 
we will be a responsible energy producer. 
Our focus on energy efficiency and 
conservation will minimize the growth 
of GHGs that stem from our operations. 
This will be achieved through process 
reliability, as well as continued investment 
in research to develop incremental and 
breakthrough technologies that reduce 
our GHG emissions per barrel.

ENERGY EFFICIENCY STEWARDSHIP
Syncrude has a long history of energy 
conservation. Our operations incorporate, 
for example, extensive cogeneration 
processes in order to recover waste heat 
for reuse. As a result, we do not use all 
the energy we produce and export excess 
electricity to the Alberta grid. We exported 
202,000 Mwh (megawatt hours) for use 
by Albertans in 2013 – enough to power 
about 289,000 homes for a year.

We also developed oil sands 
hydrotransport and low energy extraction 
in the 1990s. These processes enabled 
us to move away from the more energy-
intensive dragline and bucketwheel 
reclaimer system, and lower extraction 
water temperatures by around 
50 per cent, helping to save energy 
previously used to heat the water.

Increased energy efficiency correlates 
directly to lower greenhouse gas emissions, 
and it also improves financial outcomes. 
As we continue to pursue the next 
generation of oil sands technologies 
and reliability improvements, energy 
efficiency remains a key factor when 
evaluating capital and maintenance 
projects. In fact, when evaluating capital 
spending, projects that have significant 
energy efficiency advantages are permitted 
a lower return on investment.

As part of our adoption of ExxonMobil 
processes, Syncrude has fully implemented 
two new operations management 
systems – the Operations Integrity 
Management System (OIMS) and the 
Global Reliability System (GRS) – to improve 
safety, reliability and environmental 
performance. In addition, we are 
beginning to implement aspects 
of ExxonMobil’s Global Energy 

Full-Cycle GHG Emissions Oil Sands and U.S. Refined Crudes

Oil sands crude has similar CO² emissions to other heavy oils and is nine per cent more intensive 
than the U.S. crude supply average on a wells-to-wheels basis.
SOURCE: IHS CERA 2012, Canadian Association of Petroleum Producers

Average U.S. barrel
refined in the U.S. (2005)

Most recent oil sands mining

Mexico - Maya

Venezuela - Bachaquero

Most recent oil sands in situ

Average oil sands refined
in the U.S. (tight boundary)

U.S. Kern River

Venezuela – Petrozuata

■ Well-to-tank ■ Refined product combustion
Average barrel refined in the U.S. (2005)

+20%

+14%

+9%

+5%

+4%

+3%

+2%

kg CO2e per barrel
of refined product

0 100 200 300 400 500 600
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Management System, which will help 
to identify energy-saving opportunities 
throughout the operation.

Even as we focus on continuous energy 
efficiency, major projects coming on 
stream will increase our electricity 
demand. These projects comprise 
the full-scale fine tails centrifuge plant, 
the composite tails plant at Aurora, 
the emissions reduction project and 
the replacement of two mine trains. 
We are proposing the construction 
of cogeneration and heat recovery 
units to help address our needs.

Syncrude consumed approximately 
130 billion BTUs (British Thermal Units) 
of energy or 1.31 million BTUs per barrel 
produced in 2013. This performance 
was above our established target 
of 1.29 million BTUs. Our 2014 target 
is 1.30 million BTUs per barrel.

PAYMENTS INTO THE ALBERTA 
CARBON MARKET
Alberta is one of the few jurisdictions in 
North America that has a price on carbon 
and legislates reductions in greenhouse 
gas emissions. The Alberta Specified 
Gas Emitters Regulation, established 
in 2007, set aggressive intensity targets 
for Large Final Emitters of carbon dioxide. 
It requires operations, such as Syncrude, 
to reduce per barrel emissions of 
greenhouse gases by 12 per cent from 
the average of per barrel emissions 
between 2003 and 2005. If Syncrude does 
not meet this target in any reporting year, 
we must purchase offset credits or pay 
into the Alberta Climate Change and 
Emissions Management Fund, which 
is dedicated to the development 
of emissions reduction technology. 
Both these options are assessed at 
$15 per tonne of CO² that is in excess 
of reduction targets. Syncrude did not 
meet the target for 2013 and offset the 
remainder by contributing $26.7 million 
into the Fund.

MONITORING DEVELOPMENT 
OF FEDERAL REGULATIONS
The Canadian government has, to date, 
pursued a sector-by-sector approach 
to climate change regulation, beginning 
with the electricity and transportation 
sectors. No broad climate change 
legislation has yet been introduced that 
focuses on the oil and gas or oil sands 
sectors. Syncrude believes every sector 
of our economy will need to do its part 
to help reduce our nation’s carbon 
footprint, including the oil sands.

The evolution of climate change policy 
in Canada and North America is actively 
monitored by ourselves and our Joint 

Venture owners. Because of the possible 
financial impact on our operations, carbon 
cost scenarios and related financial risks 
are analyzed by each of the owners 
as it relates to their own business and 
holdings. Syncrude has, for our own 
business planning purposes and risk 
assessments, examined potential future 
cost scenarios and related implications 
at a range of prices per tonne. Further 
evaluations, and advocacy with provincial 
and federal governments, are done 
through the Canadian Association of 
Petroleum Producers. Developments 
are reported through the Syncrude 
Board of Directors Safety, Health, 
Environment and Corporate 
Sustainability Committee.

Energy Efficiency

Energy intensity (million BTUs per barrel)

Greenhouse Gas Emissions

GHGs – tonnes CO²e per barrel produced
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ENSURING THE ACCURACY 
OF GHG DATA
Significant work has been done to 
ensure the accuracy of our greenhouse 
gas emissions data and volumes. 
We conducted a measurement program 
in 2013 to assess fugitive emissions from 
tailings ponds, exposed ore surfaces in 
the mine, and other sources such as 
liquid storage tanks. Measurement was 
performed by an external consultant 
with laboratory analysis support from 
Alberta Innovates Technology Futures. 
The results from this work are 
incorporated into Syncrude’s overall 
GHG inventory for possible future 
regulatory assessment.

THE ROLE OF CLIMATE 
ON RECLAIMED LAND
The boreal forest ecozone where oil 
sands mining occurs is characterized 
by a net water deficit. It is essential, 
therefore, for Syncrude to understand 
how climate can affect reclaimed land 
over the long-term, and to ensure the 
landscape we construct will evolve and 
be capable of sustaining itself through 
both wet and drought periods.

Research is underway in cooperation 
with our COSIA (Canada’s Oil Sands 
Innovation Alliance) industry partners 
to assess how water, energy and carbon 
are stored and travel within a reclaimed 
landscape as compared to natural 

undisturbed areas. This includes support 
of the Hydrology, Ecology and Disturbance 
(HEAD) program, a multi-year and 
multi-university research program focused 
on the role of climate on the landscape.

We also support the Chair in 
Hydrogeological Characterization of 
Oil Sands Mine Closure Landforms at 
the University of Saskatchewan. Syncrude 
is contributing more than $1.3-million to 
the five-year project, announced in 2012, 
with another $1.3-million provided by the 
federal Natural Sciences and Engineering 
Research Council (NSERC). Both parties 
will contribute additional in-kind support 
of $1 million.

We have established six watershed 
programs at our Mildred Lake and 
Aurora operations to support the 
climate-related research underway.

CONVERSION TO LED LIGHTING
In an effort to reduce light pollution and 
energy use, we are replacing all existing 
lighting across our operations with LED 
bulbs. To date, over 1,000 lights have 
been replaced.

The majority of lights at our sites are 
illuminated continually to ensure visibility 
and safety for personnel. Compared to 
traditional mercury vapour bulbs, LED 
lights are brighter, use less wattage, have 
a lifespan four times longer and are safer 
to install. We expect LED lighting to 
reduce maintenance and replacement 
costs by about $1 million annually, and 
to produce one less ton of carbon dioxide 
for every megawatt of power saved.

Syncrude 2013 GHG Emission Inventory Distribution

66% Stationary fuel combustion

Industrial processes 12%

Other fugitive 12%

Venting 1%
Flaring 1%

On-site transportation 8%
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CREATING AND SHARING BEST PRACTICES
Toward sustained progress in energy conservation and reduced GHG emissions, 
Syncrude draws on the experience and expertise of others through its participation 
in the following external groups:

Canadian Industry Program for Energy Conservation (CIPEC). This collaboration 
between government and business is aimed at improving the energy efficiency of 
industries across the country. Syncrude is one of two oil sands industry members.

Mining Association of Canada, 
Towards Sustainable Mining (TSM). 
Syncrude reports its progress on 
energy and greenhouse gas emissions 
management annually. Results are 
externally verified every three years. 
Performance results can be viewed 
on the TSM website.

Integrated CO² Network (ICO²N). 
Representing a cross-section of western 
Canada’s industrial carbon emitters, this 
industry association provides input to 
government policy about carbon capture 
and storage (CCS) and advocates for CCS 
as a part of Canada’s climate change plans. 
The group is also helping shape a 
regulatory framework for CCS.

Canada’s Oil Sands Innovation 
Alliance (COSIA). Syncrude helped 
develop the framework for the COSIA 
Greenhouse Gas Emissions Environmental 
Priority Area (EPA). While current research 
priorities of the EPA are not directly 
relevant to Syncrude operations, we 
continue to monitor and keep informed 
of opportunities where our participation 
may be beneficial.

Energy Use & Greenhouse Gas Emissions

2009 2010 2011 2012 2013

Energy Use
Total energy consumption (billion BTUs) 131,858 136,623 136,647 133,926 129,705

Energy intensity (million BTUs per barrel) 1.27 1.26 1.27 1.28 1.31

Energy intensity reduction (% as compared to 1990) 7.0 7.2 6.6 6.3 4.8

EROEI (Energy Returned on Energy Invested – ratio of million BTUs of crude oil 
product per million BTUs of energy consumed)

4.4 4.4 4.4 4.4 4.3

Greenhouse Gas Emissions
GHGs – millions of tonnes (as per Environment Canada quantification guidelines)¹,⁴ 11.67 12.72 12.87 12.37 12.46

GHGs – millions of tonnes (as per Specified Gas Emitters Regulation)²,³,⁴ 10.01 11.09 11.24 10.67 10.91

GHGs – tonnes CO²e per barrel produced²,³,⁴ 0.097 0.102 0.106 0.101 0.112

GHGs – tonnes CO²e per cubic metre produced²,³,⁴ 0.610 0.643 0.667 0.634 0.694

1 As reported to Environment Canada. Emission calculations for the purpose of provincial and federal regulatory reporting will differ, as certain sources 
of emissions are excluded.

2 CO² equivalent emissions reported include all Syncrude sources (net of industrial process, biomass, and waste and wastewater emissions) as reported 
to the Government of Alberta under the Specified Gas Emitters Regulation (SGER).

3 Syncrude’s GHG emission estimates were verified by Conestoga-Rovers & Associates to satisfy the ‘Third party Review’ required by the SGER.
4 Syncrude is a large producer of electricity and is a net exporter to the Alberta grid. Syncrude exported 202,000 Megawatt hours of electricity in 2013. 

Emissions from electrical power generation are included in the Syncrude total and are part of the intensity calculated on a per-barrel produced basis.

GHG Emissions by Country (2013)

Source: Environment Canada

20% China

21% Other

22% United States

Japan 4%

Canada 2%
Alberta’s oil sands 
account for about 

0.1% of the world’s 
 GHG emissions

Europe 17%

Eurasia 9%

India 4%
Australia 1%
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3.4 LAND RECLAMATION

CONTEXT

Extraction of natural resources causes a temporary 
disturbance to the landscape and, in the case of an oil 

sands open pit mine, results in the loss of natural 
productivity for many years. Yet, during that time, 

significant socio-economic opportunities are generated, 
with outcomes shared locally and across the country. 

After mining is complete, the land is returned to a state 
that is as equally productive as before disturbance. 

However, stakeholders feel that reclamation in the oil 
sands industry is not keeping pace with the 

rate of disturbance. 

GOAL

Each year, we set goals towards reaching  
our end objective of progressively reclaiming  
former mining areas into forests and wetlands  
suitable for wildlife, recreation and  
traditional land uses.

RESULTS

76 HECTARES
TO BE RECLAIMED IN 2013

COMPLETE PLANTING ON
FEN PROJECT

31% SYNCRUDE

69% ALL OTHER 
 OIL SANDS MINING

OIL SANDS MINING ACTIVE FOOTPRINT (HECTARES)

Data Source: Government of  
Alberta Regional Reclamation  
and Disturbance Tracking by  
Company, to December 31st, 2013

RECLAIMED

PERMANENTLY RECLAIMED

HECTARES
103

OVER 4,400 HECTARES 

305,000
SEEDLINGS 

OR READY FOR REVEGETATION

PLANTED IN 2013 OF LAND IN 2013

12.7
Million m3

OF COVER SOIL 
SALVAGED IN 2013
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PERFORMANCE OVERVIEW

103 hectares reclaimed in 
2013 with over 305,000 tree 
and shrub seedlings planted

More than 12.7 million 
cubic metres of cover soil 
and subsoil salvaged for 
future reclamation 

Fen watershed reclamation 
research project demonstrates 
plant health

OUR APPROACH
Stakeholders have expressed concerns 
about the pace of oil sands development 
and the rate of reclamation. At Syncrude, 
our policy is to ensure the land disturbed 
by our operation is returned to a stable, 
safe condition as quickly as feasible, and 
that it is capable of supporting biologically 
self-sustaining communities of plants 
and animals. Our long-term vision is 
to create a landscape that sustains an 
integrated mosaic of land uses that 
meet stakeholder expectations.

Our reclamation goals are to ensure 
the final reclaimed landscape:
• has capability equivalent to that 

existing prior to development;
• is integrated with the 

surrounding area;
• establishes boreal forest upland 

and lowland communities;
• yields water suitable for return 

to the natural environment; and
• is planned in direct consultation with 

local, directly affected stakeholders, 
such as neighbouring Aboriginal 
communities and the Regional 
Municipality of Wood Buffalo.

MANAGING OUR RECLAMATION 
COMMITMENT
Syncrude adheres to the Alberta 
Environmental Protection and 
Enhancement Act, which requires us 
to return the land we use to a productive 
capability equivalent to that of the 
pre-disturbance landscape. A closure 
and reclamation plan is submitted to 
the government every 10 years with 
a mid-term update, and a reclamation 
progress report is submitted annually.

The reclamation plan includes 
information on:
• our regulatory framework
• regional planning
• stakeholder and Aboriginal consultation
• landform design
• water management
• soil conservation and management
• materials balance
• forest resources and timber salvage
• upland vegetation
• wetland reclamation
• biodiversity establishment 

and monitoring
• reclamation monitoring and research

Syncrude’s reclamation plan also provides 
an overview and update on modelling 
and activities to improve and develop 
reclamation science, addressing key issues 
such as landform evolution, water 
management, salts and their effects 
on soils, vegetation and surface water, 
and ecosystem design for establishing 
natural plant and animal communities. 
This plan complements our Alberta Energy 

Regulator Directive 074 submission, which 
outlines our tailings management plan.

To foster reclamation best practices, 
Syncrude regularly consults with other 
operators and openly shares the results 
of our environmental research through 
Canada’s Oil Sands Innovation Alliance 
(COSIA). As well, we continue to work 
with operators on adjacent leases in 
order to ensure a viable, sustainable 
regional closure landscape. Towards 
this, third party studies are helping 
to facilitate development of unified 
landforms across lease boundaries.

Syncrude participates in the Mining 
Association of Canada’s Towards 
Sustainable Mining (TSM) initiative, and 
endorses its Mine Closure Framework. 
This framework outlines expectations 
regarding the closure of a mine through 
eight elements that go beyond legal 
compliance. This includes a commitment 
to work with communities to develop 
closure plans and identify values that 
will be incorporated into reclamation 
objectives, and to research and innovate 
improved mine closure and monitoring 
technologies. For the complete 
framework, visit the TSM website.

Each Syncrude owner is liable for its 
share of financial security regarding the 
operation’s closure obligation. 
Information on the Mine Financial 
Security Program for coal and oil sands 
companies can be found at the website 
of Alberta Environment and Sustainable 
Resource Development.
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ONGOING RECLAMATION 
ACTIVITIES
Syncrude reclaimed 103 hectares in 
2013 – above our target of 76 – and 
planted over 305,000 tree and shrub 
seedlings. Over 2,000 Western Wood 
Lily plants and bulbs were also planted 
to assess their growth habits and 
adaptability to reclaimed land.

More than 12.7 million cubic metres 
of cover soil and subsoil material were 
salvaged, with material being placed 
directly wherever possible. Material 
was also re-salvaged from previously 
reclaimed areas that were being re-
disturbed. The majority of material 
was stockpiled for future use.

Our goal is to progressively reclaim former 
mining areas as soon as they are available, 
rather than delay until the end of mine 
life; areas available for reclamation vary 
from year to year depending on the 
mine plan. Cumulative reclamation 
continues to increase annually.

CURRENT MAJOR 
RECLAMATION PROJECTS
East Mine:

Reclamation of our former East mine 
is ongoing. This area is approximately 
11.5 square kilometres in size and 
bordered by Highway 63 south of our 
main plant site. Reclamation began 
in 2000, using composite tails as the 
landform substrate, or underlying 
layer. Construction of a fen research 
watershed was completed in 2012, and 
early results are encouraging, based on 
a 2013 assessment that found wetland 
plant health is comparable to the same 
plants found on a natural site. The fen 
will be closely monitored and studied 
by a multi-disciplinary research team 
over the next 10 to 20 years.

Data Source: Government of Alberta Regional Reclamation and Disturbance Tracking by Company, 
to December 31st, 2013.

West Mine:

Reclamation in our former West mine, 
began in late 2012, using the method 
of capping fluid fine tails with water. This 
area is now capped with water and will 
be monitored as it evolves towards a fully 
functional, healthy aquatic ecosystem.

Further discussion on reclamation 
of the East and West mines, including 
the fen research project, can be found 
in the Tailings chapter.

Oil Sands Reclamation (permanent and certified)

Data Source: Government of Alberta Regional Reclamation and Disturbance Tracking by Company, 
to December 31st, 2013.
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Bill’s Lake is a wetland that naturally formed 
in a reclaimed area of our former West mine.
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RECLAMATION TECHNIQUES
To improve reclamation performance, 
we use cover soil placement techniques 
that promote propagule germination of 
the native seed bank. This is achieved by 
placing the soil and LFH (leaf litter/fibric/
humic, or the top layer recovered from 
the forest floor) in winter and minimizing 
soil handling and traffic. Our practice 
of rough mulching the tops and stumps 
of non-merchantable trees adds large 
pieces of woody debris into the cover soil 
and leads to a rough surface which 
efficiently captures moisture and forms 
microsites amenable to plants and animals.

Tree planters at Syncrude receive 
training on the species best suited for 
the conditions specific to each microsite. 
Trees and shrubs are planted in a natural 
looking manner rather than the more 
common linear rows. Density of planted 
shrubs is reduced to accommodate 
natural regeneration from the seed bank 
where LFH material is placed. Shrubs 
and trees that have grown naturally are 
monitored at each LFH placement site. 
Further planting may be required later 
in order to meet requirements for 
species diversity and density.

PRESERVING LOCAL SEEDS FOR 
FUTURE RECLAMATION
Syncrude sources its seedlings from the 
Smoky Lake Forest Nursery, one of the 
largest in Canada, with 10 million pieces 
of greenery and 200 acres of bare root 
fields. We work with the nursery to extract, 
process and store a wide variety of seed 
pods, cones and other vegetative material 
collected from our leases. All the cleaned 
seeds are registered by original location 
and shipped to the provincial seed storage 
facility, which keeps all seeds in a safe 
storage centre until we need them.

We plant on average about 2,000 trees 
and between 500 and 1,000 shrubs 
per hectare on our reclamation sites. 
Based on the future availability of land 
for reclamation, by 2016, we expect 
to plant close to one million trees and 
shrubs every year. To ensure we have 
planting stock ready, orders are placed 
18 months in advance.

Oil Sands Mining Active Footprint (hectares)

Data Source: Government of Alberta Regional Reclamation and Disturbance Tracking by Company, 
to December 31st, 2013

31% Syncrude

All other 
oil sands mining 69%

Reclamation research helps to assess the 
effectiveness of improved planting techniques.
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EROSION CONTROL AND 
WEED MANAGEMENT
We take great care to ensure our 
reclaimed land is set on a trajectory for 
long-term success and self-sustainment. 
One way is to control erosion through 
bioengineering. We harvest local willow 
and poplar while still dormant, and place 
cuttings as fascines (bundles) on reclaimed 
areas. These species have the ability to 
shoot roots and stems from cuttings, 
contributing to the overall diversity and 
productivity of the landscape. Over 19,000 
cuttings were used in 2013 to construct 
fascines at our Aurora North mine.

Weed control is integral to reclamation 
success and efforts are succeeding. Most 
of the invasive, non-native species we 
manage have infiltrated reclaimed areas 
after being introduced unintentionally 
from outside the region. To prevent this, 
workers and contractors are now asked 
to pressure wash vehicles and equipment 
before entering reclaimed sites. More 
than 200 locations are monitored for the 
presence of Scentless Chamomile, Leafy 
Spurge, Common Tansy and Canada 
thistle. Wild Buckwheat is also monitored 
and controlled as needed. Leafy Spurge 
is now effectively controlled, with no new 
plants producing seeds for three seasons. 
Patches have either reduced in size 
significantly or disappeared altogether. 
Scentless Chamomile has also been 
reduced by up to 90 per cent.

RECLAMATION RESEARCH
Syncrude invested over $190 million on research and development efforts in 2013; 
of this, over half was directed to environmental projects such as our reclamation 
research program which focuses on landscape creation and performance, with 
emphasis on watersheds.

We also provide financial grants to numerous Canadian and U.S. universities to assist 
us in advancing oil sands reclamation science. Among those is a new $1.4 million 
NSERC (Natural Sciences and Engineering Research Council of Canada) Industrial 
Research Chair at the University of Saskatchewan, sponsored by Syncrude. Over 
the next five years, Chair holder Dr. Matt Lindsay and a team of students will study 
byproducts of oil sands mining and processing – such as sand, treated fluid fine 
tailings and petroleum coke – and analyze changes to these materials after they are 
used to form reclaimed landscapes. A second NSERC Chair, also at the University of 
Saskatchewan and sponsored by Syncrude, was announced in 2012. This $2.6 million 
chair, headed by Dr. Lee Barbour, will provide better understanding of how 
groundwater moves through reclaimed landforms.

A number of revegetation research activities are also underway. These include collating 
known ecological and management information on 98 boreal plant species,along with 
experiments on direct sowing of seed for 41 boreal plant species; seed storage 
studies of boreal plant species; and investigating the best practice to propagate 
Rat Root, a species of significant value to Aboriginal communities for its medicinal 
benefits. The five-year NSERC Industrial Research Chair in Forest Land Reclamation 
at the University of Alberta wrapped up in 2013; learnings will be incorporated into 
ongoing reclamation practices.
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Land Use

2009 2010 2011 2012 2013

Cleared (hectares) 2,742 3,072 2,597 3,719 3,526

Disturbed: land used for mine or plant purposes (hectares) 16,670 16,954 18,287 19,155 19,552

Total active footprint – mine and plant site footprint (hectares) 24,289 25,265 25,858 27,861 28,120

Reclamation material moved (million tonnes) 21 41 40 37 27

Soils placed – land available for revegetation (hectares)¹ 1,025 1,216 1,202 1,086 1,075

Temporary reclamation (hectares)¹ 452 422 690 690 668

Permanent land reclaimed (hectares per year)¹ 64 130 200 330 76 (target) 
103 (actual)

Permanent land reclaimed (hectares)¹,²,³ 3,505 3,572 3,186 3,316 3,403

Trees and shrubs planted (# per year) 143,000 250,000 356,000 954,000 305,000

Trees and shrubs planted (millions, cumulative) 5.3 5.5 5.9 6.9 7.2

1 In 2010, the Government of Alberta established a new definition for “permanent reclamation.” For an area to be considered reclaimed, it must be 
revegetated in accordance with government-approved plans. Syncrude’s prior definition of a reclaimed area was land that, at a minimum, had been 
shaped, formed, capped with soil and ready for revegetation. This change resulted in the reclassification of land previously reported by Syncrude 
in our reclamation numbers. We have amended our data to ensure consistency with government reports.

2 Includes land certified by the Alberta Government.
3 Numbers include the addition of all newly reclaimed areas, as well as any reclamation losses due to redisturbance that may occur. Every effort is 

made to minimize disturbance of permanently reclaimed areas; however, by progressively reclaiming, we may reclaim areas that are later required 
for operations or other reclamation activities, such as soil stockpiling.

Note: Syncrude conducts quality assurance checks of reclamation data in support of the Alberta government geospatial database submission requirement. 
This process involves survey and investigation to verify field conditions, interpretation of air photos and satellite imagery to adjust boundaries, and 
analysis of historic data and classification. This work can result in adjustments to previously reported information. Numbers reflect land classification 
status as of December 31st, 2013, as reported to the Government of Alberta.

Caption to go here

Gateway Hill is the first certified reclaimed area in the oil sands industry. The area was once part of our original mining operation.
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3.5 TAILINGS MANAGEMENT 

CONTEXT

Both stakeholders and regulators have expressed concerns 
regarding the growth of tailings volumes and potential 

legacy concerns if left unaddressed. The industry takes our 
responsibility seriously and Syncrude is pursuing a strategy, 
based on decades of research and development, which aims 

to reduce our storage volumes and reincorporate tailings 
into a healthy, productive reclaimed landscape. 

GOAL

Construction and implementation of new tailings 
treatment technologies worth about $3 billion 

are helping us towards meeting stakeholder 
expectations and regulatory commitments.

RESULTS

We exceeded fines capture at Mildred Lake  
by 50 per cent more than committed to  

the regulator; however specific targets for our  
Aurora operation were not met due to the extended 

commissioning of a new tailings treatment plant.   
Extensive work is occurring to get us back on track.
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PERFORMANCE OVERVIEW

Fines capture at Mildred 
Lake 50 per cent higher than 
government requirement

Composite Tails plant 
at Aurora North begins 
commissioning

Construction on centrifuge 
tailings plant continues 
with planned 2015 start-up

OUR APPROACH
Tailings ponds are necessary to our 
mining operation as they enable us to 
store and reuse water. However, while they 
foster reduced withdrawals of fresh water, 
they also create a potential long-term 
liability because of the volume of tailings 
stored on our site that must be managed 
responsibly and cost-effectively. Given this, 
tailings management is among the most 
critical issues facing Syncrude today.

Stakeholders have raised concerns 
regarding the integrity of our tailings 
operations, the growth of tailings 
volumes and the pace of reclamation. 
Toward improved outcomes, we have 
established an executive-led steering 
committee which meets monthly to 
steward our regulatory commitments 
and develop strategies to accelerate 
the reduction of accumulated fluid fine 
tailings (FFT) and their reclamation. 
We also continue to share knowledge 
and actively work with industry partners 
and the scientific community towards 
further solutions.

Our strategy to reduce and reclaim 
tailings currently incorporates three 
technologies – centrifuged tails, composite 
tails and water capping – which will enable 
us to meet the long-term intent of the 
Alberta Energy Regulator’s Directive 074. 
This 2009 Directive sets out requirements 
and criteria for the reduction of fluid 
tailings and the formation of 
trafficable deposits.

To learn more about tailings and our 
storage management infrastructure, 
visit our website.

TOWARDS SUSTAINABLE MINING 
TAILINGS PROTOCOL
As a member of the Mining Association 
of Canada (MAC), Syncrude participates 
in the Towards Sustainable Mining (TSM)
initiative which outlines best practices 
in areas such as tailings management. 
Internal assessments are required 
annually, with an independent verification 
every three years. These results are 
reported at the MAC website. Our 2013 
assessment was externally reviewed, 
verifying that we have a formal policy 
in place, developed and implemented 
a tailings management system, assigned 
senior accountability, and developed 
operations, maintenance and surveillance 
manuals for all tailings areas. Annual 
reviews are also conducted with results 
reported to senior management and 
all executive levels to ensure 
effective oversight.

REDUCING AND RECLAIMING 
TAILINGS
We are reclaiming tailings through an 
investment of approximately $3 billion 
in three main technologies:

Centrifuging

Following successful field pilots and 
an ongoing commercial demonstration 
project, a full-scale tailings centrifuge plant 
is under construction and on target for 
a 2015 in-service date. The expected 
$1.9 billion plant will accelerate the 
reclamation process by centrifuging 
fluid fine tailings to create a clay soil 
material that can be used in post-mining 
landform construction. The technology 
involves putting tailings through equipment 
where a spinning action, or centrifuging, 
separates out the water. Released water 
can be recycled back into plant operations. 
The resulting clay material will initially 
be used to reclaim portions of our North 
mine, where it will be capped with soil 
and re-vegetated.

Our former West mine is the site of the industry’s first commercial-scale demonstration  
of tailings water capping. Foreground, the reclaimed South Bison Hills.

35 EnvirOnmEnt | TAILINGS MANAGEMENT | SYNCRUDE SUSTAINABILITY REPORT 2013

http://www.aer.ca/rules-and-regulations/directives/directive-074
http://www.syncrude.ca
http://mining.ca/towards-sustainable-mining


We plan on placing the clay material 
from the centrifuge process directly into 
a depleted mine pit, rather than in thin 
lifts across a large out-of-pit area. This 
will significantly reduce the amount of 
clearing and disturbance otherwise 
required, while also decreasing hauling 
distances and related energy use.

Composite Tailings

Composite Tails (CT) technology 
combines fluid fine tails with gypsum and 
sand to create a mixture that is deposited 
in mined-out areas where the tailings 
release water and quickly settle. The area 
can then be capped with sand and soil, 
enabling the development of landscapes 
that support forests and wetlands. CT is 
being used in our former East and West 
mines, as well as a portion of our North 
mine which is still in operation.

CT placement in the East mine began 
in 2000 and was completed in 2011. 
Sand capping to established closure 
drainage is ongoing. A 54 hectare fen 
wetland research project was constructed 
at the northwest end of this area. 
An additional 65 hectares is expected 
to be permanently reclaimed in 2015.

In 2013, we completed the $800-million 
Composite Tails plant at our Aurora mine 
on-time and under budget, but challenges 
with equipment reliability extended the 
commissioning phase into early 2014. 
This resulted in no production of CT and 
zero fines capture from the Aurora plant 
in 2013. We are committed to achieving 
future targets as determined by the 
Alberta Energy Regulator.

We are also working to improve 
CT deposition and increase fines captured 
through a technique which places CT 
under a layer of water or fluid fine tails 
in mined-out areas. This low-energy 
technique mixes tailings sand and fluid 
fine tails with gypsum to create CT and, 
once deposited, water is then released 
and recycled. Commercial-scale 
testing continues.

Water Capping

Water capping involves the placement of a layer of water over a deposit of fluid 
fine tails to form a lake. Syncrude began researching this technology in the 1980s 
and has demonstrated its viability through extensive testing. Results show these 
lakes should develop into natural ecosystems and, over time, support healthy 
communities of aquatic plants, animals and fish.

We commissioned the industry’s first commercial-scale demonstration of water 
capping in late 2012 in our former West mine. A comprehensive research and 
monitoring program will study the performance of the lake as it evolves into an 
aquatic ecosystem. Research and monitoring will focus on water quality, impacts 
of the underlying FFT layer, performance of the littoral (shallow shoreline) zone, 
interaction of biological communities, consolidation of the tailings, development 
of the shoreline, and the establishment of plants and insects.

Tailings Management Performance, Mildred Lake

Fines Capture, Mildred Lake and Aurora
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TAILINGS RECLAMATION RESEARCH
The Sandhill Fen watershed research 
project, located in a portion of the 
former East mine, is the first constructed 
fen watershed in the world. Fens are 
an important type of peat land found 
in the boreal forest and this large-scale 
reconstruction effort underscores our 
commitment to return the land we 
disturb to a condition similar to that 
prior to disturbance.

The fen was built on a foundation of 
composite tails, upon which soil and 
woody debris were placed throughout 
the watershed area. This was followed 
by revegetation of the upland and 
lowland areas where locally-collected 
seeds were spread and native trees and 
shrubs planted. Species planted include: 
trembling aspen, white birch, jack pine, 
white spruce, black spruce, dogwood 
and green alder. More than 28 species 
of wetland vegetation were planted in 
2013, including bog birch, water sedge, 
arrow grass, rushes and slough grass. 
Eight multi-year research programs, 
involving a number of universities, 
are now collecting data on hydrology, 
wetland and terrestrial plant response, 
carbon dynamics and climate conditions.

Early results are encouraging and the 
information being gathered will improve 
wetland reclamation best practices for 
Syncrude and the oil sands industry. 
A number of wetland plants were 
physiologically assessed in 2013 and 
their performance is comparable to the 
same plants on a natural site. Similarly, 
many species of native wetland vegetation 
are exceeding expectations and thriving in 
process water environments. In addition, 
over 80 species of indigenous plants have 
voluntarily established in the watershed. 
These include raspberry, strawberry, 
pin cherry and Saskatoon berry. Rat 
Root, which is of significant traditional 
value to local First Nations, is also 
growing voluntarily.

Participating in the research project are 
the University of Alberta, University of 
Saskatchewan, McMaster University, 
Carleton University, University of 
Windsor, Southern Illinois University 
and Villanova University (Pennsylvania).

TAILINGS TECHNOLOGY 
DEVELOPMENT
We are currently researching additional 
technologies that could be used to 
supplement existing tailings remediation 
methods and reduce bitumen in tailings 
ponds. These include:

Accelerated Dewatering

Also referred to as rim ditching, 
accelerated dewatering is based on 
methods successfully used in the Florida 
phosphate industry. This technology mixes 
fluid fine tailings (FFT) with an organic 
compound called flocculant, which is then 
placed in a shallow deposit. The flocculant 
is the same material used by municipal 
water treatment systems. Flocculant 
molecules wrap around the clay mineral 
particles in the FFT, forcing them to 
settle faster. Initial tests have shown a 
reduction in FFT volume by 50 per cent 
in three to five years. If field tests 
continue to be successful, accelerated 
dewatering could be an energy- and 
cost-efficient enhancement to our 
tailings management activities.

A commercial-scale pilot project was 
conducted in 2013 to study how to more 
efficiently mix the FFT with flocculants. 
While helping to improve the accelerated 
dewatering process, the learnings will 
also help optimize flocculant mixing 
in other tailings treatment processes.

Overburden Mixing

This method, studied since the late 
1980s, mixes fluid fine tails with 
overburden to create a fully functional 
surface that can be walked or driven 
on. The resulting material could be 
incorporated into reclamation activities 

for mined-out pit areas or out-of-pit 
landscapes. A demonstration pilot 
plant is scheduled to start in 2014.

Thickener Technology

The thickener technology process 
involves taking the tailings stream and 
running it through a cyclone separator. 
This sends the fines and water to the 
top. Coarser material sinks to the 
bottom and is then used as landform 
construction material. The fines-water 
overflow goes to a thickener, which adds 
an organic flocculant that binds the fines 
together into bigger particles that are 
the size of a grain of sand. Once dried, 
the resulting clay material can be used 
directly in reclamation. Water, forced out 
of the fines as they are bound together, 
is recycled back to the plant.

Bitumen Extraction Improvements

Significant effort continues on 
improving bitumen recovery, reducing 
the amount of bitumen in our tailings 
ponds, and researching future extraction 
processes that could decrease, or 
potentially eliminate, the production 
of FFT. One example is the Non-Floating 
Bitumen Recovery project (NFBR), which 
is scheduled to be commissioned by 
mid-2014. Adopted from technology 
in the coal industry, the project is 
expected to double our secondary 
bitumen recovery rates.

Collaborative Efforts

Syncrude operates one of the largest 
private sector research facilities in 
Western Canada and participates in 
Canada’s Oil Sands Innovation Alliance 
(COSIA), which enables collaborative 
environmental research among oil sands 
companies. We are also a member of 
the Petroleum Environmental Research 
Forum (PERF), which shares knowledge 
on health, safety and environmental-
related technology development. 
Projects are jointly funded, helping 
reduce research costs and enhance 
access to industry expertise.
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Tailings Management Performance

UNIT 2010 2011 2012 2013  
TARGET

2013  
ACTUAL

Mildred Lake
Fines capture, annual thousand tonnes 1,388.0 3,115.0 1,932.0 2,080.0 3,616.0

Fines capture, annual* % 15.7 18.8 12.3 14.8 25.7

Fines capture, cumulative thousand tonnes 1,388.0 4,503.0 6,435.0 6,717.0 10,050.0

Aurora North
Fines capture, annual thousand tonnes 0.0 0.0 0.0 1,628.0 0.0

Fines capture, annual* % 0.0 0.0 0.0 10.9 0.0

Fines capture, cumulative thousand tonnes 0 0 0 1,628.0 0.0

* Note: There are currently several differences in the way oil sands operators measure fines and therefore the per centage of fines which must be 
captured. Our methods, which yield higher fines values, are reflected in the numbers reported in this table. Work is underway through Canada’s Oil 
Sands Innovation Alliance (COSIA) to standardize measurement procedures.

The Sandhill Fen watershed research project was constructed on a foundation of soft tailings in our former East mine. It is the first of its kind in the world.
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3.6 WATER MANAGEMENT 

CONTEXT

The responsible management of our operation’s water 
balance is imperative today and will be even more so in 
the future. As an industrial consumer of water from the 

Athabasca River, it is integral to understand stakeholder 
concerns, ecological impacts and business risks 

associated with water withdrawal, storage, use and 
eventual return.

GOAL

While we have always stayed well below our licensed  
withdrawal limit, we must continue to focus on innovative 
technology development and process improvements that  
will minimize our impact on the Athabasca River watershed.  
This means reducing our water use and developing new 
technologies to ensure we responsibly manage the  
resource and its return to the environment.

RESULTS

A long-term strategy is being developed that will  
reduce water containment on oursite and reduce the 

import of fresh water for our operations. While we  
did not meet our water use target for 2013 due to 

increased demand in our extraction facilities,  
overall import was lower than the previous year  

and use of recycled water was higher.
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PERFORMANCE OVERVIEW

37.2 million cubic metres 
of fresh water used for 
operations plus 10.33 
million cubic metres for 
reclamation projects

87 per cent of all water 
used recycled from tailings 
facilities

Process water treatment 
research continues to show 
promise in removing 
naphthenic acids

OUR APPROACH
We recognize stakeholders are 
concerned about the impact of oil sands 
development on both the footprint and 
health of the Lower Athabasca 
watershed. While water is essential to 
Syncrude’s operation and plays a key 
role in our production processes, it is a 
limited resource that we aim to manage 
responsibly. Our water management 
practices are based on the objectives of 
minimizing the withdrawal of fresh water 
from the watershed, maximizing reuse 
of process-affected water, and effectively 
managing its storage. This includes taking 
prudent steps to ensure no ecological 
impact on local water bodies, creeks 
or rivers, and to develop scientifically 
sound treatment methods, which allow 
us to return water stored on our site 
safely back to the environment.

OUR WATER SOURCES
The Athabasca River is our main source 
of fresh water, providing on average 
15 per cent of our total water needs. 
This water is used to cool process water 
and generate steam, and for potable 
water. The Athabasca River remains one 
of the least utilized rivers in Alberta, with 
less than five per cent of the average 
annual flow currently allocated for 
industrial use. While oil sands mining 
operations are allocated around 
two per cent, current total use is actually 
less than one per cent. Syncrude uses 
about 0.2 per cent of the average flow, 
or about 18 hours of total yearly flow, 
and 0.5 per cent of winter flow.

Our settling basins, or tailings ponds, 
are the source of our recycled water 
which is used in the bitumen extraction 
process. Of the total water used in 2013, 
87 per cent was recycled from these 
sources. As per regulation, water, such 
as rain and snowmelt runoff, that comes 
in contact with our mining area is 
collected and routed into our tailings 
facilities for storage and use in our 
recycle water system.

Fresh water is also diverted from the 
Beaver Creek Reservoir for the water-
capped tailings reclamation project 
underway in our former West mine. 
To offset this diversion, we fund the 
Alberta Conservation Association’s work 
to protect and enhance the riparian zone 
and streambed of the Owl River, near 
Lac La Biche. The offset constitutes 
compensation, as per our Fisheries 
Act approval, for Harmful Alteration, 
Disruption or Destruction of fisheries 
habitat (known as HADD).

WATER USE PERFORMANCE
Total water use in 2013 totalled 
47.5 million cubic metres. This included 
37.2 million cubic metres from the 
Athabasca River for production operations 
and an additional 6.12 million cubic metres 
for use in two reclamation projects – 
the Sandhill Fen watershed research area 
and the water-capped tailings project. 
The tailings project also required a 
diversion of 4.15 million cubic metres 
from the Beaver Creek Reservoir.

Overall use of water in our production 
operations decreased from 2012 due 
to lower crude oil production. However, 
water intensity increased to 2.37 barrels 
of water per barrel of crude oil produced. 
Our water use target in 2014 is 40.3 million 
cubic metres and an intensity of 2.27 
cubic metres of water per cubic metre 
of crude oil produced.
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Syncrude’s water licence permits 
withdrawal of 61.7 million cubic metres 
of fresh water annually. We have always 
remained well below this limit. We expect 
fresh water intake will increase between 
five to 10 million cubic metres annually 
over the next five years to support our 
reclamation projects.

Stakeholders are concerned regarding 
our current use of water and the long-
term storage of process-affected water. 
We recognize further water efficiency 
gains must be achieved. A team 
sponsored by Syncrude’s executive 
has been established to identify and 
implement viable opportunities to reduce, 
re-use and recycle water over the next 
five years. Projects with the potential to 
reduce water use and storage by at least 
four million cubic metres annually have 
been identified for implementation 
between now and 2017.

Actions are already underway. 
For example, the Syncrude Emissions 
Reduction Project, which started 
operation in late 2013, is reusing about 
one million cubic metres annually of 
water from the reverse osmosis units 
in our water treatment plant. The project 
would have otherwise required fresh 
water drawn from the Athabasca River.

RELEASES TO THE ENVIRONMENT
Alberta Environment prohibits the 
release of any water that does not meet 
quality regulations. Syncrude does not 
discharge process-affected water, 
industrial waste water or any runoff into 
local water bodies. The only discharges 
to the Athabasca River are treated 
sanitary sewage similar to that from 
municipalities, clean surface water and 
aquifer water from the Aurora mine to 
Stanley Creek, and clean surface water 
from a gravel pit. All discharges are tested 
to ensure they meet quality regulations.

The only notable 2013 event was an 
overflow of 29,000 cubic metres of recycle 
water, which contained trace amounts 
of hydrocarbon, from a sump on the 

Fresh Water Use Intensity
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southern portion of the Syncrude lease. 
This overflow was contained entirely 
within our lease boundaries and did not 
enter any water bodies. Recycle water 
that entered the surrounding area was 
promptly removed. Monitoring of the 
vegetation and soils in the area has 
shown no negative impacts.

RESEARCH CONTINUES ON 
PROCESS-AFFECTED WATER 
TREATMENT AND RETURN
It is necessary to build a final reclaimed 
landscape with a hydrology that 
connects seamlessly to the surrounding 
environment. Towards this, we have 
conducted research on tailings water 
treatment using petroleum coke, a 
byproduct of our process. The treatment 
is similar to using a home water filter. 
The coke, which is almost pure carbon, 
acts as a filter that captures contaminants, 
including naphthenic acids. Bench-scale 
research shows the treated water is able 
to support aquatic life. We are running 
a pilot-scale plant to assess treatment 
efficiency, answer further technical 

questions and provide the design 
requirements for possible commercial-
scale implementation and return of water 
to the environment. Further information 
on this project can be found in our 
2010-11 Sustainability Report.

SUPPORT FOR A WORLD-CLASS 
REGIONAL WATER 
MONITORING SYSTEM
The Royal Society of Canada 
commissioned in 2010 an Expert Panel 

of Canadian Scientists to review and 
assess evidence relating to perceived 
environmental impacts of the oil sands, 
including the regional water supply. 
According to their assessment, current 
evidence does not suggest a threat to 
the viability of the regional aquatic 
ecosystem. Neighbouring Aboriginal 
communities, however, remain 
concerned about downstream impacts.

To address these concerns, a 
government-sponsored contaminant 
load study is underway that is examining 
how air particulates, land disturbance 
and drainage may affect water quality. 
The Alberta and Canadian governments 
also announced in 2012 a joint 
implementation plan for integrated 
environmental monitoring in the oil 
sands region. The plan builds on 
monitoring already in place and outlines 
a phased, adaptive implementation 
approach to monitoring over the next 
three years. Syncrude supports this 
credible, transparent and science-based 
approach, which can guide us effectively 
on responsible water management 
in the future.

Water Use

UNIT 2009 2010 2011 2012 2013

Fresh water withdrawal million m³ 37.5 34.1 38.5 39.6 37.2

Fresh water use intensity barrel water/barrel production SCO 2.31 1.97 2.28 2.35 2.37

Fresh water use intensity barrel water/barrel bitumen 1.97 1.7 1.93 2.03 2.09

Water returned to the Athabasca River – treated sanitary million m³ 0.27 0.32 0.32 0.31 0.27

Water returned to the Athabasca River – other million m³ 4.9 10.5 7.9 4.8 5.9

Process water recycled million m³ 258 278 270 242 259

Process water recycled % of total water used 87 89 88 86 87

Water discharge quality exceedences (treated sanitary) # of incidents 0 0 0 0 0

Water discharge quality exceedences (industrial process) # of incidents 0 0 0 0 0

Reportable spills to natural water bodies m³ 0 0 0 0 0

Note: Fresh water withdrawal and use reported here is for production use only. The Base Mine Lake and Sandhill Fen watershed research projects 
diverted 5.96 Mm³ and 0.22 Mm³ of fresh water respectively in 2013 from the Athabasca River. Under regulatory approval, an additional 4.15 Mm³ 
was diverted from Beaver Creek Reservoir for the Base Mine Lake project.

Research continues on process-affected 
water treatment.
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