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ABSTRACT 
Water consumption in Alberta continues to grow as demand from industry, agriculture and 
municipalities increases. In future years, these sectors will be unable to consume the water 
needed to meet demand because of the projected decreases in water availability. Climate change 
is predicted to cause decreases in snow pack accumulation and result in continued retreat of 
glaciers, both of which will reduce the overall water quantity available downstream. 

The oil and gas industry uses large amounts of water in their processes and facilities, some of 
which cannot be directly returned to the water cycle. This water is tied up in tailings ponds and 
Steam Assisted Gravity Drainage (SAGD) oil reservoirs, but most consumed water is returned to 
the water cycle through evaporation. This large consumption of water is concerning citizens in 
Alberta. 

To address the potential water shortage and the concerns about the oil and gas industry’s use of 
water in the Athabasca Oil Sands, the Alberta Government, industry and other non-governmental 
organizations have developed various strategies, reports, legislation, allocation guidelines and 
recommendations for the future. 

This report provides information on the Athabasca River Basin and the Peace-Athabasca Delta, 
water legislation and allocation in Alberta, water consumption by the oil and gas industry, and 
potential environmental impacts of the oil and gas industry’s consumption of water. It presents 
results of a secondary data analysis, which indicate current and future oil and gas projects, given 
an increase in water consumption and a decrease in the Athabasca River’s natural flow, will 
consume 1.86% of the Athabasca River’s natural flow. This report concludes by discussing the 
information obtained through the literature review and results of the secondary data and analysis 
and by providing recommendations that would improve the sustainable use of water by the oil 
and gas industry, effectively balancing the environmental and economic needs of Alberta.
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EXECUTIVE SUMMARY 
Schindler and Donahue (2006) have predicted a water quality and quantity crisis for the 

Canadian Western Prairie Provinces. This predicted shortage is the result of natural flow 

regimes, climate warming and human modification of catchments, which have cumulatively 

decreased water flows in various rivers in the Western Prairie Provinces. 

One such river is the Athabasca, which is Alberta’s longest river. It flows 1,538 kilometres 

northwest through the province, from its origin in the Rocky Mountains’ Columbia Ice Fields to 

its destination at Lake Athabasca in the Peace-Athabasca Delta. It is also one of North America’s 

last un-dammed free flowing rivers (Woynillowicz and Severson-Baker, 2006). The Athabasca 

River’s flows have decreased 30% in the last 30 years during summer months (when natural 

flows are at their highest).This 30% flow reduction has occurred despite increased glacial 

melting in the Rocky Mountains, because of the cumulative effects of increasing temperatures 

causing decreased snowpack accumulation and increased evaporation (Schindler and Donahue, 

2006). 

Concerns about the Athabasca River have been raised by Alberta’s public, particularly 

regarding the diversion of water by the oil and gas industry (CAPP, 2002). 

Partly in response to these concerns, the Alberta Government has produced a variety of 

reports and frameworks, and has amended and improved the existing Water Law, which address 

the impending water crisis, as well as the oil and gas industry’s consumption and use of water 

from the Athabasca River.  

Many non-governmental organizations, such as the David Suzuki Foundation and the 

World Wildlife Foundation, have collaborated to address the oil and gas industry’s use of water. 
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The oil and gas industry itself, through organizations such as the Canadian Association of 

Petroleum Producers (CAPP), and individual companies such as Syncrude, Suncor and Shell, 

have recognized the attention paid to their use and consumption of both surface and 

groundwater. They have developed their own reports and have reduced consumption in recent 

years.  

Some non-governmental organization reports conclude that the oil and gas industry’s 

consumption of water from the Athabasca River is unsustainable and will lead to adverse 

ecological implications, such as fish habitat degradation. However, industry has concluded that 

the oil and gas industry’s consumption of water from the Athabasca River is of no direct 

environmental concern.  

Publicly available data from the Alberta Government shows the allocated amounts of water 

from the Athabasca River, but these numbers do not indicate the impact this allocation has on the 

environment. Nor does it indicate the amount of water that is actually consumed from those 

users. In February 2007, Alberta Environment and Fisheries and Oceans Canada published the 

Water Management Framework: Instream Flow Needs for the Lower Athabasca River, which 

was specifically designed to protect the ecological integrity of the lower Athabasca River during 

oil sands development. This report, combined with the publicly available data from the Alberta 

Government, paints a very clear picture of the oil and gas industry’s consumption of water from 

the Athabasca River and an appropriate framework for managing the oil and gas industry’s future 

consumption of water from the Athabasca River. 

The oil and gas industry within the Athabasca Oil Sands of Alberta does not currently have 

a significant effect on the environment as a result of the industry’s consumption of water from 

the Athabasca River. However, ecological risks currently exist as a result of the industry’s other 
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water management operations, most notably their tailings ponds.  This report does not address 

the issues regarding the tailings ponds; it focuses on the oil and gas industry’s consumption of 

water only. Further legislation, technology and alternatives are required to mitigate the 

environmental degradation caused by the tailings ponds. 

In light of the impending water crisis projected by Schindler and Donahue (2006), the 

Alberta Government has taken appropriate precautionary measures to ensure the ecological 

integrity of the Athabasca River and the Peace-Athabasca Delta remains intact despite oil sands 

activities. If these measures are met, assessed and adapted where needed in future years, the 

current and approved Athabasca oil and gas projects should not have an unsustainable impact on 

Alberta’s potential water shortage. 

However, future developments in the oil sands will be impacted by Alberta’s potential 

water shortage. The Alberta Government has incorporated stringent limits on water allocations, 

which will limit future oil sands operations from obtaining surface water from the Athabasca 

River. Therefore, new technology that will not require large amounts of water must be developed 

and implemented for future oil sands projects. 

INTRODUCTION 
There are a variety of perspectives regarding the oil and gas industry’s consumption of 

water and associated environmental impacts within the Alberta Oil Sands. Some environmental 

organizations, like the David Suzuki Foundation and the World Wildlife Foundation, express 

concern about the environment because of rapid development and increasing water use by oil and 

gas facilities in the Oil Sands. Other organizations, like the Canadian Association of Petroleum 

Producers, do not express a concern, but instead recognize the risks and communicate the oil and 



Final Report  Kelsey Jensen 
ENSC 501  April 1, 2008 

7 

gas industry’s steps toward water conservation actions and technological developments to limit 

their environmental impact. 

The purpose of this report is to determine if the oil and gas industry within the Alberta Oil 

Sands is operating unsustainably in terms of their water consumption from the Athabasca River, 

and to determine the existing or potential risks to the environment as a result of this consumption 

of water. 

For contextual purposes, this report summarizes key information about water legislation 

and allocation in Alberta, the Athabasca River and the Peace-Athabasca Delta, and the Oil and 

Gas Industry within the Alberta Oil Sands. Furthermore, the various concerns about the oil and 

gas industry’s use of water and potential environmental impacts are identified. Finally, a 

summary of recommendations from various organizations are also identified and finally 

conclusions are made about the oil and gas industry’s consumption of water within the Alberta 

Oil Sands in light of the predicted water shortage for the Canadian Western Prairie Provinces. 

METHODS 

Literature Review 

The information in this report was obtained from a literature review of journal articles and 

reports. To find this information, three databases were used. These were: Google Scholar, 

JSTOR and Scholars Portal. The reports included those written by non-governmental 

organizations, oil and gas companies and government. Various keywords were used to search for 

the information in the databases. Some of those keywords included: “Alberta Oil Sands,” “oil 

and gas industry and water,” “Alberta water shortage,” “Canada water crisis,” “Athabasca 

River,” and “snowpack melting”. 
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Secondary Data Analysis 

Data regarding water allocation and consumption in Alberta, and the natural flow of the 

Athabasca River, were obtained from the Alberta Environment website, reports and journal 

articles. This data was compiled and used for calculating prospective water consumption of the 

oil and gas industry in Alberta from the Athabasca River, given an increase in water 

consumption and a decrease in natural flow. 

Using the mean projected decrease in flow of the Athabasca River and the oil and gas 

industry’s projected increase in water consumption the total percent of the Athabasca’s natural 

flow consumed by the oil and gas industry was determined. 

LEGISLATION 

Overview 

Alberta has recognized the need for improved water management in general, and in 

association with the oil and gas industries use and consumption of surface and ground water. To 

address growing water consumption, allocation and conservation, the Alberta Government has 

developed two reports: Water for Life: Alberta’s Strategy for Sustainability (Alberta 

Environment, 2002) and Water Management Framework: Instream Flow Needs of the Lower 

Athabasca River (Alberta Environment and DFO, 2007). 

Specific legislation acts used in Alberta to address growing water consumption, allocation, 

conservation and ecological implications related to water include: Alberta’s Environmental 

Protection and Enhancement Act; Alberta’s Water Act; Canada’s Fisheries Act; Canada’s 

Environmental Protection Act; and Canada’s Environmental Assessment Act. 
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Furthermore, the Alberta Government has developed two groups to also address growing 

water consumption, allocation and conservation: the Advisory Committee on Water Use Practice 

and Policy; and the Water Working Group as part of the Cumulative Environmental 

Management Association. 

Combined, these legislation efforts of the Alberta Government have helped to ease public 

concerns over water issues, clarify Alberta’s strategic water plans for the future and ensure the 

ecological integrity of Alberta’s environment. 

Reports 

Water for Life: Alberta’s Strategy for Sustainability is a report written by the Alberta 

Government to address pressures on the province’s water resources. There are four main focus 

areas that this strategy aims to ensure: healthy, sustainable ecosystems (e.g., watersheds, rivers, 

streams, lakes, wetlands and groundwater); a safe, secure drinking water supply; reliable, quality 

water supplies for a sustainable economy; and the knowledge necessary to make effective water 

management decisions. 

One possible solution to water quality issues suggested in this strategy is water 

conservation, which includes using water effectively and efficiency by improving water use 

productivity and finding effective ways to manage both demand and supply issues. This report 

clearly states that Albertans need to conserve water not only for supply purposes, but for 

economic and environmental needs as well. The report also draws attention to the need for 

developing a water ethic. That is, increasing general awareness about the need for water 

conservation and strategies for responsible water use, and a change in overall behaviour and 

attitude toward water (Alberta Environment, 2002). 
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The Alberta Environment and Department of Fisheries and Oceans have developed a 

Water Management Framework for the Lower Athabasca River. There are two phases for this 

framework: Phase 1, which spans September 2006 to September 30, 2010 and Phase 2, which is 

the long-term management period of which details will not be complete until 2010 (Alberta 

Environment and DFO, 2007). 

For Phase 1, there are three flow conditions: green, when water availability is sufficient, 

yellow, the cautionary threshold, and red, the potential sustainability threshold (Figure 1) 

(Alberta Environment and DFO, 2007). 

During green-flow conditions, when flows within the Athabasca River are normal, 

maximum cumulative water withdrawal is 15% of the instantaneous flow, and there is no 

expected stress to aquatic ecosystems if this maximum withdrawal is met. 

During yellow-flow conditions, when natural low flows are occurring, the total cumulative 

water diversion rate lowers to 10% of the normal flow. This assumes that aquatic ecosystems 

will experience stress if 15% is diverted. During the winter, maximum cumulative withdrawals 

are still 15m3/s. During fish spawning season, maximum cumulative withdrawals are lowered to 

5% of the normal flow, or 34m3/s, whichever is less. And, during the summer, maximum 

cumulative withdrawal is 34m3/s. During a yellow-flow condition, recent and new water licences 

will mandate these reductions in withdrawal rates. 

During red-flow conditions, when natural low flows are occurring that may limit habitat 

availability and habitat loss duration and frequency due to water withdrawals is threatened, 

mandatory reductions of water withdrawal and use of water storage facilities are enacted. The 

total cumulative diversion rate lowers to 5.2% of the historical median flow in each week. 

Maximum cumulative withdrawals are the same as for the yellow-flow condition. The decrease 
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in withdrawal allowance impacts all water licenses (although differently depending on the 

license) (Alberta Environment and DFO, 2007). 

 

Figure 1. The mean instream flow needs of the Lower Athabasca River over the period 1958-
2004 for each of the three flow conditions (from Alberta Environment and DFO, 2007). 

Acts 

Alberta’s Water Act manages and protects water quality and distribution and ensures the 

avoidance of negative impacts on aquatic ecosystems. Alberta’s Environmental Protection and 

Enhancement Act protects aquatic environments as well, by regulating pollution sources. 

Federally, Canada’s Fisheries Act helps manage fisheries and fish habitats, the Environmental 

Protection Act provides protection of water bodies from toxic substances, and the Canadian 

Environmental Assessment Act performs assessments where some projects may affect water 

resources (Alberta Environment, 2002). 
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Groups 

The Alberta Government has also appointed an Advisory Committee on Water Use 

Practice and Policy, which is composed of various stakeholders to establish a comprehensive 

policy for water use for purposes that remove water from the natural water cycle for an indefinite 

amount of time. Stakeholders include landowners, representatives from the oil and gas industry, 

municipalities, farmers, environmental groups and other public representatives. The ultimate 

purpose of this committee will be to improve water conservation and reduce demand (Alberta 

Environment, 2004). 

There is a multi-party group called the Cumulative Environmental Management 

Association (CEMA), which is composed of members from industry, government, environmental 

groups, and regional and aboriginal groups, to work towards protecting the environment in the 

Athabasca oil sands area. They aim to assess and manage the cumulative environmental effects 

from all operations and activities in the area by using information from existing data, research 

and traditional knowledge. Their practices rely on consensus-based decision making to ensure all 

voices are heard, and then they present results and recommendations to industry and regulators. 

One group specific to water use is the Surface Water Working Group, which addresses the 

Muskeg River Basin watershed and the instream flow needs and water quality of the Athabasca 

River (Alberta Environment, 2001). 

The Surface Water Working Group of the CEMA is focused on surface water issues related 

to water quantity, quality, watershed sustainability issues and communicating current knowledge 

on surface water issues to the public. There are four subgroups of the Surface Water Working 

Group, which focus on four separate tasks: develop instream flow needs for the main stem of the 

Athabasca River; address the sustainability of the muskeg river basin; develop a regional water 
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quality management system for the lower Athabasca river; and communicate surface water 

information in plain language (Alberta Environment, 2001). 

The Surface Water Working Group has three main purposes: 

1. Establish environmental criteria and management systems to address: instream flow 

needs of the lower Athabasca River; watershed integrity of the Muskeg River Drainage 

Basin; and water quality of the Athabasca River from Fort McMurray to the Peace-

Athabasca Delta. 

2. Provide water-related information to the CEMA Communications Committee and the 

Athabasca Tribal Council (ATC) so they can translate it into a plain-language 

presentation; and 

3. Ensure that the RSDS issues thought best undertaken by other regional initiatives can 

be accommodated within their programs (Alberta Environment, 2001). 

ALBERTA WATER ALOCATION 

General Information 

In Alberta, water withdrawal, diversion and use must be regulated under the Water Act, 

which stipulates that water consumed for purposes other than basic household or domestic needs 

must be approved by the Alberta Government via a licensed allocation or approval. Furthermore, 

Alberta Environment requires applicants to submit detailed reports identifying all intended uses 

and amounts of water needed that are expected each year. Applications that are approved will 

receive allocations meeting the applicants’ maximum water requirements throughout the 
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licensing period, rather than the minimum or average requirements (Alberta Government, 

2006a). 

The Alberta Government does not grant new water licenses if existing licenses will be 

affected. There is a limit to the amount of water that can be allocated for human and economic 

use and development based on natural limits. Water rights are given priority based on a “first in 

time, first in right” principle that has been used since 1894. The more senior the water licence, 

the more rights that holder will have to water resources. However, senior license holders have 

the ability to transfer their allocations to junior license holders in times of water use restrictions 

(Alberta Environment, 2002). 

Alberta Data 

According to the most recent available water allocation data, Alberta allocated a total of 

9,511x106 m3 of water (both surface water and groundwater) in 2005. Of this allocation, 

9,228x106 m3, or 97%, was for surface water from rivers, lakes and streams and 283x106 m3, or 

3%, was for groundwater from underground aquifers. The total water allocated within Alberta as 

of 2005 (Figure 2) shows that the top five largest allocations, in order from greatest to least, are 

agriculture (~45.5%), commercial (~31.3%), municipal (~11.2%), industrial (~7.1%) and other – 

including recreation, habitat, fish and wildlife, water management and miscellaneous – (~5%) 

(Alberta Government, 2006b). The total surface water allocated within Alberta as of 2005 

(Figure 3) shows that agricultural irrigation receives the largest allocation at nearly 45%. The 

total groundwater allocated within Alberta as of 2005 (Figure 4) shows that agriculture receives 

the largest allocation at about 30%. 
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Figure 2. Total water allocations in Alberta by source (surface water and groundwater) as of 
2005 (from Alberta Government, 2006c). 

 

Figure 3. Surface water allocations in Alberta as of 2005 by purpose (from Alberta Government, 
2006b). 
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Figure 4. Groundwater allocations in Alberta as of 2005 by purpose (from Alberta Government, 
2006b). 

It is important to realize that the amount of allocated water is not the same as the amount of 

water that is actually consumed. While data is somewhat skewed because of conversion factors, 

estimations and rounding, the most recent available water consumption data from Alberta 

Environment indicates that irrigation is the largest consumer of surface water, using 71% of the 

total surface water consumed in 2005 (Alberta Government, 2005). 

Athabasca River Basin Data 

Of Alberta’s total surface water and groundwater allocations, the Athabasca River Basin is 

licensed 8.5%, which is about 808x106 m3 of the total 9,510x106 m3 of water allocated to all 

users in Alberta (Alberta Government, 2006c). The total water allocations within Alberta as of 

2005, by river basin, (Figure 5) show that surface water licenses for the Athabasca River Basin 

account for about 716x106 m3, or 89%, of the total water allocated to the Athabasca River Basin, 

while groundwater licenses account for about 88x106 m3, or 11%, of the total water allocated to 
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the Athabasca River Basin (Alberta Government, 2006a). For 2006, Alberta Environment 

allocated a maximum of 5% of the Athabasca River’s natural flow to all water licence applicants 

(Alberta Government, 2007a). 

 

Figure 5. Total water allocations in Alberta as of 2005 by river basin (from Alberta Government, 
2006c). 

Of the 716x106 m3 of surface water allocated to the Athabasca River Basin, only 512x106 

m3, or 71.6% of the allocated surface water, were estimated to actually be consumed. Of the 

88x106 m3 of groundwater allocated to the Athabasca River Basin, 83x106 m3, or 93.6% of the 

allocated groundwater, were estimated to actually be consumed (Alberta Government, 2006a). 

The surface-water allocation in Alberta as of 2005 compared to consumption (Figure 6) shows 

that the Athabasca River has the third lowest surface-water allocations of all the Alberta river 

basins. The groundwater allocation in Alberta as of 2005 compared to consumption (Figure 7) 

shows again that the Athabasca River has the third lowest groundwater allocations of all the 

Alberta river basins. 
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Figure 6. Surface water allocations in Alberta as of 2005 compared to consumption (from 
Alberta Government, 2006a). 

 

Figure 7. Groundwater allocations in Alberta as of 2005 compared to consumption (from 
Alberta Government, 2006a). 

Furthermore, the total surface-water allocated for the Athabasca River Basin accounted for 

3.2% of the Athabasca River’s natural flow (which, on average, is 22.3 billion m3); the total 

estimated consumption of surface water accounted for 2.0% of the Athabasca River’s natural 

flow; the total groundwater allocation accounted for 2.3% of the estimated recharge of 
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groundwater within the Athabasca River Basin; and the total estimated consumption of 

groundwater accounted for 1.9% of the estimated recharge within the Athabasca River Basin 

(Alberta Government, 2006a). The allocation of surface water in Alberta compared to natural 

streamflow volumes (Figures 8 and 9) show the allocation of water from the Athabasca River 

compared to its natural flow relative to the allocation of water from the other Alberta rivers 

compared to their natural flows. 

 

Figure 8. Water allocations in Alberta by river basin compared to average natural streamflow 
volumes (from Alberta Government, 2007a). 
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Figure 9. Water allocations in Alberta by river basin as a percent of average natural streamflow 
volumes (from Alberta Government, 2007a). 

Oil and Gas Industry Data 

In 2005, the oil and gas industry was allocated 499x106 m3, or ~5.3%, of Alberta’s total 

water allocations. Of this volume, 443x106 m3 were allocated to be diverted from surface waters 

and 57x106 m3 were allocated to be diverted from groundwater sources (Alberta Government, 

2006b).  

In 2006, Alberta’s total water allocations increased by 1.6% to total 9.66 billion m3 of 

water being allocated throughout the province. Of this new figure, 5.2% was licensed to the oil 

and gas industry, which is about 0.502 billion m3 (Alberta Government, 2007b). Within the 2006 

Athabasca River Basin water allocations, about 55.5% were licensed to the oil and gas industry. 

This volume accounted for 3.9% of the average natural supply of the Athabasca River (Alberta 

Government, 2006d). Current oil and gas projects in the Athabasca Oil Sands are allocated 

370x106 m3 of freshwater from the Athabasca River every year (NEB, 2006). Alberta water 



Final Report  Kelsey Jensen 
ENSC 501  April 1, 2008 

21 

allocations in 2006 by industry (Figure 10) show that agricultural irrigation still receives the 

largest allocation, as it did in 2005 (Figure 3). 

 

Figure 10. Total water allocations in Alberta in 2006 by sector (from Alberta Government, 
2007b). 

The exact withdrawals and subsequent use of water by the oil and gas industry are 

unknown; best estimates are made by individual oil and gas companies and reported to the 

Energy and Utilities Board. (Griffiths and Woynillowicz, 2003). Nonetheless, Alberta 

Environment grants water licenses larger than necessary for start-up operations (Griffiths and 

Woynillowicz, 2003). 

ATHABASCA RIVER 

General Information 

The Athabasca River is Alberta’s longest river. It is 1,538 kilometres long, flowing 

northeast from the Rocky Mountains to Lake Athabasca (Figure 11). It is also one of North 
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America’s last un-dammed free flowing rivers (Woynillowicz and Severson-Baker, 2006). The 

Athabasca River receives most of its water from the Athabasca glacier and mountain run-off; 

however, 15-25% of river channel flows in north eastern Alberta are from groundwater sources, 

and most of the water in Alberta’s rivers was groundwater at one time or another. In fact, pure 

glacial melt-water contributes a very minimal amount to Alberta’s rivers (Peachey, 2005).  

 

Figure 11. Location of the Athabasca River and Basin (from Science Outreach – Athabasca, 
2002). 

During the winter, flow in the Athabasca River is at its lowest (Woynillowicz and 

Severson-Baker, 2006). Severe winters often cause higher water levels and ice seasons of 

variable durations; such variations in ice coverage on the Athabasca River produce maximum 

water level fluctuations of about 10 cm above or below the normal flow (Leconte et al., 2006). 
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Instream needs of the Athabasca River refer to the volume of water necessary to maintain 

and protect the aquatic ecosystem. It has been determined that, for the current time, a total 

withdrawal of 15% of the flow in the Athabasca River is allowable before adverse effects impact 

the aquatic ecosystem (WWF, no date). 

Annual Data 

The annual average flow of the Athabasca River at Fort McMurray is 630 m3/s (19.9x109  

m3/year) (WWF, no date). The average annual basin discharge in the Athabasca River Basin is 

20.8 x109 m3/year at Fort McMurray (Peachey, 2005). The average winter low flow of the 

Athabasca River at Fort McMurray is 169 m3/s (WWF, no date). 

PEACE-ATHABASCA DELTA 

General Information 

The Peace-Athabasca Delta (Figure 12) comprises the three deltas of the Athabasca River 

(1,970 km2), the Peace River (1,684 km2) and the Birch River (168 km2), and is one of the largest 

freshwater deltas in the world (Environment Canada, 2007a). 
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Figure 12. The Peace-Athabasca Delta (from Environment Canada, 2007a). 

Ramsar Site Designation 

Eighty percent of the Peace-Athabasca Delta has been identified by Environment Canada 

as a Ramsar Site. The Peace-Athabasca Delta is comparatively undisturbed by direct human 

interference, and is reputedly the largest boreal delta on Earth. It is a waterfowl-nesting site, with 

as many as 400,000 birds estimated to use the Peace-Athabasca Delta in the spring and over one 

million in autumn. The Peace-Athabasca Delta is located in Wood Buffalo National Park, and as 

such is visited by an estimated 5,000 Wood and Plains Buffalo. For these unique reasons, the 

Peace-Athabasca Delta is a Ramsar site and has been since its designation on 24 May 1982. 

However, despite this designation, there are currently no proposed conservation measures. This 

could be a problem in the near future, considering petroleum operations within the Athabasca oil 

sands have been identified and recognized as a major threat to the Peace-Athabasca Delta 

(Environment Canada, 2007a). 
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Ramsar site designation identifies a wetland as internationally important. As of January 

2008, only 1,700 wetlands worldwide have received this designation. The term “Ramsar site” 

resulted from a 1971 Convention on Wetlands of International Importance especially as 

Waterfowl Habitat, also called the Ramsar Convention. The mission of the Convention is “the 

conservation and wise use of wetlands by national action and international cooperation as a 

means of achieving sustainable development throughout the world” (Environment Canada, 

2007b). 

The Peace-Athabasca Delta was given Ramsar site designation because it met the 

following criteria: a wetland should be considered internationally important if it contains a 

representative, rare, or unique example of a natural or near-natural wetland type found within the 

appropriate biogeographic region; a wetland should be considered internationally important if it 

supports populations of plant and/or animal species important for maintaining the biological 

diversity of a particular biogeographic region; a wetland should be considered internationally 

important if it supports plant and/or animal species at a critical stage in their life cycles, or 

provides refuge during adverse conditions; and a wetland should be considered internationally 

important it if regularly supports 20,000 or more water birds (Wetlands International, 2005). 

OIL AND GAS INDUSTRY 

General Information 

The oil sands have an estimated recoverable crude bitumen content of 50 billion m3, with 

over half still being an untapped reserve (NEB, 2006). Oil sands activity has increased since 

2004 for the following reasons: recent high oil prices; projected high oil prices for the future; and 

economic expectations of the oil sands (NEB, 2006). 
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Industry Uses for Water 
The oil industry consumes water for the following purposes: exploration processes; drilling 

processes; treatment of oil prior to use; human sanitation; and drinking water supply (Gleick, 

1994). 

Water is used within the oil and gas industry in Alberta for a variety of processes. Drilling 

rigs use water to make mud, which helps bring rock pieces to the ground surface and keep the 

drill bit cool. In situ oil sands practices use water to make steam, which is injected into an area to 

heat it and help push the oil to the surface. Mining operations use water to separate oil from sand. 

And oil sands upgraders, refineries and plants use water for heating and cooling processes 

(Alberta Environment, 2002). 

Water Requirements 

To extract and upgrade one barrel of oil from the Athabasca oil sands mining operations, 

between 2 and 4.5 barrels of water are required. Currently, existing operations acquire licenses to 

consume 349 million m3/year from the Athabasca River, but if proposed projects are approved, 

the license will change to allow Athabasca River water consumption of greater than 500 million 

m3/year for oil companies alone. Also, if proposed projects are allowed, together with current 

projects these operations could withdraw as much as 15.7% of the Athabasca River flow (Dyer et 

al., 2008). 

Oil sands extraction operations consume 3 to 5 m3 of water for every one m3 of bitumen 

produced (Peachey, 2005). 

Production of one tonne of final product at the Athabasca oil sands requires about eight 

tonnes of water. Oil production from oil shale is less intense than production from oil sands, but 
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is still highly consumptive, using about 2.5 to 4 times the amount of water to produce the oil as 

oil is produced (Gleick, 1994). 

Water Allocation 

In 2005, the oil and gas industry was allocated 7.2% of the total water allocation in 

Alberta, including fresh ground and surface water. Of all licensed surface water, 6.2% was 

allocated to the oil and gas industry. Of all licensed groundwater, 37.3% was allocated to the oil 

and gas industry. Alberta Environment ensures all Alberta water licenses for water diversions are 

sustainable. Of this allocation for the oil and gas industry, approximately one third was actually 

used. Between 2001 and 2005, freshwater use decreased by 12%, while saline groundwater use 

increased by almost 100% to 18.3 million m3. Of all the water used in the oil and gas industry in 

Alberta, approximately 90% is recycled or reused. Along with saline water as an alternative to 

freshwater, carbon dioxide is also used for enhanced oil recovery. Alberta Environment will only 

grant water licenses if the proposal successfully convinces the Alberta Environment that no 

nearby groundwater resources or users will be affected. With every license allocated, conditions 

may require that ongoing monitoring and reporting of groundwater quantity and quality is 

reported back to Alberta Environment (CAPP, 2002).  

Current oil and gas projects in the Athabasca Oil Sands are allocated 370 million m3of 

freshwater from the Athabasca River every year. This amount is expected to increase to 530 

million m3 of freshwater from the Athabasca River because of additional planned projects. Most 

of this water is indefinitely trapped in tailings ponds (NEB, 2006). 
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Water Diversion 

Based on data collected in 2001, the actual volume of water diverted for enhanced oil 

recovery was 47.5 million m3. Of this amount, 37.1 million m3was freshwater, while 10.4 million 

m3 was saline water. Of the 37.1 million m3of freshwater, 26.9 million m3were from surface 

water and 10.2 million m3was from groundwater sources (Alberta Environment, 2004). 

The oil sands industry withdraws 65% of all the water withdrawals from the Athabasca 

River and is the fastest growing water consumer of this river. (Woynillowicz and Severson-

Baker, 2006). 

Water Consumption 

The Athabasca Oil Sands consume 70 to 190 m3 per 1012 thermal Joules of water for the 

production of synthetic fuels (Gleick, 1994). Of all oil and gas industry operations, the Oil Sands 

extraction processes use the most freshwater for its operations on a per-cubic-metre basis 

(Peachey, 2005). 

Industry Operations 

The petroleum industry in the Athabasca oil sands uses water in a variety of operations for 

both open-pit mining operations and in situ operations. In the Athabasca oil sands, the majority 

of operations are completed in situ. One of the most water-intense methods for in situ extraction 

operations is the Steam Assisted Gravity Drainage (SAGD). Although this process requires large 

volumes of water, 90% of this water is recycled through evaporation. For this process to operate 

successfully, 2.5 to 4 units of water are required for each unit of oil recovered. Despite the 

recycling efforts for 90% of this water, the loss of liquid water for every barrel of oil recovered is 

one barrel of water (Griffiths and Woynillowicz, 2003). 
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SAGD operations utilize both fresh and saline waters to reduce the amount of freshwater 

required to fulfill operation needs. However, using saline water produces toxic solid-waste 

products containing acids, hydrocarbon residues, trace metals and other contaminants (NEB, 

2006). 

Both in situ and mining oil sands operations use large quantities of freshwater. Mining 

operations, however, also adversely impact groundwater levels. To prevent flooding of the mines 

by groundwater, natural groundwater levels must be lowered. This lowering impacts areas aside 

from the immediate mine, including wetlands and other surface water bodies (NEB, 2006). 

Most current and planned oil sands operations are or will be in situ. Freshwater demand for 

these operations is expected to increase, from 5 million m3 in 2004 up to 13 million m3 in 2015 

(NEB, 2006). 

Oil Sands Projects 

In 2005, there were only three operating oil sands projects, which cumulatively withdrew 

3.1 cm of water from the Athabasca River. By 2007, an additional three projects were 

operational and allocated and licensed water use for these six approved and operational oil sands 

projects represented a maximum diversion of 12.5 cm from the Athabasca River and its 

tributaries. Of these 12.5 cm, 82% is from the Athabasca River itself, 13% is from its major 

tributaries and the remaining 5% is from collected surface run-off. In total 453x106 m3 is 

allocated, and 414x106 m3 is licensed. Return flow is only from one oil sands operation, Suncor 

Energy Inc., which returns 39x106 m3 (Schindler et al., 2007). 

In 2006, Syncrude withdrew 33.9 million m3 of water from the Athabasca River and their 

water use intensity was 2.26 m3 of water for every cubic metre of bitumen produced (Syncrude, 

2006). 
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Suncor’s water use in the oil sands has decreased about 12% between 2002 and 2006. In 

2006, Suncor withdrew 50.9 million m3 of water from the Athabasca River and their water use 

intensity was 2.4 m3 of water for every cubic metre of bitumen produced (Suncor, 2008). 

Projections of Industry Growth and Development 

Maximum water consumption rates are projected to rise to between 13.9 and 15.6 cm by 

2015 for oil sands mining and thermal extraction projects in the Athabasca River Basin, namely: 

Albian Sands Energy Inc., Canadian Natural Resources Limited (Horizon), Fort Hills Energy 

Corporation, Shell Canada Limited (Jackpine), Suncor Energy Inc., Syncrude Canada Ltd., and 

Imperial Oil (Kearl Oil Sands Project) (Schindler et al., 2007). 

As bitumen production is expected to increase from 26 million m3 in 2004 to 80 million m3 

by 2013, so too are water requirements expected to increase (Figure 13). However, water 

availability will soon be the constraining factor for future development. Although planned 

projects are estimating bitumen production to reach 5 million barrels per day, low winter flow of 

the Athabasca will only allow for 2 to 3 million barrels of bitumen production per day. This 

utilizes 2.2 to 5.5 billion barrels of water per day (Peachey, 2005). 
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Figure 13. Projected maximum water diversions by major oil sands mines in the Athabasca 
River Basin. (from Schindler et al., 2007) 

PREDICTED WATER SHORTAGE FOR CANADA’S WESTERN 
PRAIRIE PROVINCES 

Athabasca River Trends 

Long-term flow records for the Athabasca River between its terminus in the Columbia 

Icefields to Fort McMurray are not available. Records of the Athabasca River flow are available 

at Fort McMurray and these records indicate that flows have been well below average since 

1980. There are also records showing average winter flow to be less than 100 cm for a four-

month period, as occurred in 2001 (Schindler et al., 2007). Also, in 10 of the last 24 years, flows 

of less than 110 m3/year have been recorded (WWF, no date).  The Athabasca Glacier terminus 

has receded about 1,450 m within about 300 years (from around 1725 to 2000) (SOCC, 2008). 

Between 1958 and 2003, flows in the Athabasca River have decreased by nearly 20%. 

Minimum flows in the Athabasca River are expected to decrease between 7 and 10%. Over the 
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past century, the Athabasca River area has experienced increased temperature of between 1.5 and 

1.8ºC. It has also experienced a decrease in annual runoff by 19.8% (WWF, no date). 

Records have also shown summer flows have decreased between 1970 and 2005 by 29% 

(Figure 14) (Schindler et al., 2007). 

 

Figure 14. Summer flow decreases of the Athabasca River (from Schindler and Donahue, 2006). 

Data from a simple snow model (SNOPAC) using output from an alpine hydrometeorology 

model (SIMGRID) show a decline in winter accumulations of snow and a subsequent decrease in 

spring runoff within the western Canadian provinces (Lapp et al., 2005). 

Peace-Athabasca Delta Trends 

In recent decades, a drying trend has been observed in the Peace-Athabasca Delta (Figure 

15) (Timoney, et al., 1997).  



Final Report  Kelsey Jensen 
ENSC 501  April 1, 2008 

33 

 

Figure 15. Drying trend of the Peace-Athabasca Delta (from Timoney et al., 1997). 

Potential Impacts of Climatic Change on the Athabasca River Basin 

Warming because of Canada’s projected 2ºC increase in temperatures is expected to 

decrease the annual runoff and minimum flows of the Athabasca River. Lake level and river flow 

in the Athabasca River Basin have decreased because of increased evaporation caused by the 

mean annual temperature increases. Retreats of the glaciers that contribute to the Athabasca 

River have also decreased river flow (WWF, no date). Increased temperatures for the Canadian 

Western Prairie Provinces are projected up to 2100 using records from 1960 to 1995 (Figure 16). 
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Figure 16. Projections of temperature increases for the Canadian Western Prairie Provinces 
(from Schindler and Donahue, 2006). 

The Alberta Government recognizes the risks imposed on water resources as a result of 

climate change. Identified impacts that could be seen in the Athabasca River Basin, and in other 

regions of Alberta, include decreases in snow accumulation, increases in evapotranspiration, 

changes in warm air masses (and subsequent changes in precipitation) and increased glacier melt 

(Alberta Environment, 2002). 

Flow Projections for the Athabasca River 

Projections for future flow in the Athabasca River are highly dependent on the climate 

change scenario. If both temperature and precipitation increase for future climate conditions, six 

of seven various climate change scenarios predict an increased total annual volume of flow (Toth 

et al., 2006). Assuming a global rise in temperature of 2ºC, projections for the Athabasca River 

area indicate a 3.4 to 3.8ºC temperature rise and a decrease in annual runoff by 3 to 30% (WWF, 

no date). Projected temperature and precipitation changes for the Peace and Athabasca Basins 
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(Figure 17) and the projected annual runoff decreases for the Athabasca River (Figure 18) 

indicate a general trend that temperatures will increase in the future while runoff decreases. 

 

Figure 17. Projected temperature and precipitation changes for the Peace and Athabasca Basins 
(from Toth et al., 2006). 

 

Figure 18. Projected runoff decreases for the Athabasca River (from WWF, no date). 
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Increasing water demand and subsequent withdrawals combined with climate warming 

indicate winter flows to be below 100cm more frequently in future years (Schindler et al., 2007). 

Both natural and possibly accelerated glacial retreat (as a product of climatic changes) and 

snowpack melt could contribute to a decrease in the availability of water from the Athabasca 

River (Peachey, 2005). Decreases in water volume are expected to continue for the Athabasca 

region, while demand for water by the petroleum industry is expected to grow (WWF, no date). 

Data from a simple snow model (SNOPAC) using output from an alpine hydrometeorology 

model (SIMGRID) show a decline in winter accumulations of snow and a subsequent decrease in 

spring runoff within the western Canadian provinces (Lapp et al., 2005). Because of this, 

substantial strain on the western Canadian provinces is expected; however, the irrigation 

industry, as the largest water consumer, will be affected to the greatest degree (Lapp et al., 

2005). 

PERSPECTIVES AND CONCERNS 
Water use by the oil and gas industry is a primary concern to other water users, despite the 

relatively small allocation it receives from the Alberta government (Peachey, 2005). The Alberta 

public has expressed concern over the oil and gas industry’s use of water. The four main 

concerns were: 

1. The volumes of potable surface water and groundwater being used for enhanced oil 

recovery are extremely large and once this water has been injected into a reservoir, it has 

been lost forever; 

2. Surface water being used for enhanced recovery should be used for growing crops; 
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3. The use of groundwater by the oil industry negatively impacts the water wells used by the 

agriculture community and household users in rural residential subdivisions; and 

4. The use of water by the oil industry can limit future agricultural expansion… (CAPP, 

2002). 

The foremost comments from a diverse sampling of energy sectors and interest groups 

surveyed through email by Bruce Peachey, P.Eng. New Paradigm Engineering Ltd regarded 

Fresh water use for oilfield injection. There were concerns addressing the consumption of water 

during low-flow periods and attention drawn to the fact that fresh water use for this purpose is 

only 1 to 2% of water use in Alberta, which is a much lower figure than in British Columbia or 

Saskatchewan (Peachey, 2005). 

Additionally, Albertans generally express concern over oilfield injection use of freshwater 

because of its removal of water from the natural water cycle for an indefinite amount of time. 

Albertans are also concerned over the subsequent effects on the environment and aquatic 

ecosystems, largely from tailings ponds. Tailings ponds cover over 50 km2 of land with a total 

surface disturbance of over 150 km2 (Peachey, 2005). 

Water extraction becomes a primary issue of concern because of the amount that is 

indefinitely trapped in tailings ponds. These tailings pose a potential long-term threat to water 

quality as well as in the near-term. These tailings are also the primary water-quality concern. 

Tailings consolidation is identified as an area to improve water use efficiency. Both storage of 

these tailings and potential contaminant seepage from unstable or improperly stored tailings 

poses risks to other water resources in the surrounding area (Peachey, 2005). 
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To alleviate these concerns, Alberta Environment will only issue a water license after a 

complete review of potential local impacts as a result of water diversion (Alberta Environment, 

2004). 

ENVIRONMENTAL IMPACTS 
The results of a fish habitat simulation regarding instream flow needs of the Athabasca 

River indicated that a “15% withdrawal is allowable until flow is lowered to values 

corresponding to the Cautionary Threshold” (Alberta Environment and DFO, 2007). At this 

Cautionary Threshold, negative impacts on fish habitat may begin to appear. 

The oil and gas industry in Alberta contributes, through cumulative impacts, to the 

following ecosystem stresses: loss and disturbance of habitat; landscape fragmentation, 

dissection and shrinkage; wetland and riparian degradation; disturbance of wildlife; increased 

poaching and hunting on access roads; oil spills; salt-water spills; aquifer depletion and 

pollution; health and ecological effects of flaring of sour gas; and greenhouse gas production 

(Timoney and Lee, 2001). 

Additionally, as growing demand for water withdrawals, decreasing snowpack amounts 

and increasing glacial melting continue, additional long-term ecological impacts could result 

(Woynillowicz and Severson-Baker, 2006). Cumulative water withdrawals from the Athabasca 

River during times of low flow (mainly during winter months) alone could also yield adverse 

ecological impacts (Griffiths and Woynillowicz, 2003). 

The effects of various climatic changes, cumulative withdrawals and increasing demands 

for water from the Athabasca River could include: adverse productivity of the Peace-Athabasca 
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Delta; compromised water quality or quantity or both for downstream users of the Mackenzie 

River system; and water quality and ecosystem degradation (WWF, no date). 

Furthermore, adverse ecological impacts result from combined stresses of climate change 

and oil and gas development, along with mining operations, human population growth, 

transportation development and hydroelectric dams (Schindler and Smol, 2006). 

Under the Water Management Framework (WMF) of the Lower Athabasca River, during 

certain flow conditions, the required 19 m3/s (or more conservative estimate of 11.2 m3/s) of 

water for oil sands operations cannot be met. The lowest recorded flow of the Athabasca River is 

75m3/s during the winter of 2001-2002. Under the WMF, total withdrawals must not exceed 10% 

of the minimum flow during a yellow flow condition, which means that a cumulative withdrawal 

of water from the Athabasca River must not exceed 7.5 m3/s (WWF, no date). 

Yet, Athabasca River flows of less than 110 m3/year have been recorded in 10 of the last 

24 years.  If this trend becomes more frequent, as is expected because of climate change, water 

availability for oil sands projects will decrease (WWF, no date). Combining the reduced water 

volume from decreased annual runoff and minimum flows and the increasing demand from oil 

sands operations, water use in the oil sands area of Alberta will become increasingly 

unsustainable (WWF, no date). 

The Athabasca River simply cannot support the water needs of both existing and planned 

oil sands operations without risking the ecological integrity of surrounding areas. River flows 

during winter months are naturally low, with low precipitation, so withdrawal during these times 

is ultimately unsustainable (NEB, 2006). 

Timoney et al. (1997) claim that climatic change or oscillation is likely the underlying 

cause of the drying trend that has been observed in the Peace-Athabasca Delta in recent decades. 
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Interestingly, this study showed the highly correlated effect of this dry-wet oscillation on 

muskrat populations in the Peace-Athabasca Delta. Muskrat populations decline during dry 

periods. This is of primary environmental significance when assessing the great use of water by 

the petroleum industry. Although no study has indicated the petroleum industry could be a 

tipping force to drive muskrat populations to extirpation in the Peace-Athabasca Delta, based on 

existing studies and reports, it is not implausible.  Additionally, the quantity of water may not be 

the immediate concern to wildlife, but the quality of the water as a function of the petroleum 

industry’s impact on the Peace-Athabasca Delta watershed. 

ASSESSMENT OF SECONDARY DATA AND LITERATURE 

Secondary Data Analysis 
Using the mean projected decrease in flow of the Athabasca River, -8.5%, and the oil and 

gas industry’s projected increase in water consumption, +43%, the total percent of the 

Athabasca’s natural flow consumed by the oil and gas industry was determined (Table 1). 

Table 1: Secondary Data Analysis – The oil and gas industry’s current and future water 
allocation and consumption from the Athabasca River 

 
 
 

Total water 
allocated 
(m3/year) 

Percent of 
natural flow 

allocated (%) 

Total water 
consumed 
(m3/year) 

Percent of 
natural flow 

consumed (%) 

All users 716,224,000 3.2 511,737,000 2.3 

Current oil and 
gas projects 370,000,000 1.65 264,362,392 1.18 

Current and 
future oil and gas 
projects 

530,000,000 2.60 378,681,265 1.86 
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Instream Flow Needs of the Athabasca River 

There is usually enough water flowing in the Athabasca River to meet both environmental 

and human (industry) needs. Therefore a maximum of 15% of the instantaneous flow in the 

Athabasca River is available for consumption by the oil and gas industry. This value of 15% was 

determined by Alberta Environment and the Canadian Department of Fisheries and Oceans by 

applying chronic, intermediate and acute metrics used for the South Saskatchewan River Basin to 

the most sensitive fish in the lower Athabasca River (Alberta Environment and DFO, 2007). This 

data are the most applicable and reliable to complete as accurate of an analysis as possible.  

Results 

The oil and gas industry’s low projected consumption of water from the Athabasca River 

as a percentage of natural flow, 1.86%, in comparison with the maximum allowable consumption 

of water as a percentage of instantaneous flow, 15%, indicates that the oil and gas industry will 

not have an adverse impact on the environment in light of the predicted water shortage for 

Canada’s Western Prairie Provinces. 

RECOMMENDATIONS 
Adequate information on actual water withdrawals from the Athabasca River by the oil and 

gas industry does not exist. It is therefore difficult and dependent upon predictions to determine 

the possible impacts that could occur as a result of over-consumption of water from the 

Athabasca River. It is currently unknown what impacts would result were the maximum amount 

of water licensed to be taken from the Athabasca River were reached. It is also difficult to predict 

future demand for water when the current data are not available (Griffiths and Woynillowicz, 

2003). 
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The Alberta Government has identified some possible solutions for risks to water quantity, 

with water conservation requirements being at the forefront. It is understood that water 

conservation is needed for current and future water-quantity security (Alberta Environment, 

2002). 

For appropriate and sustainable decisions about water use and implications regarding the 

Athabasca River Basin, agreements should involve BC, AB, SK, NT and YK. Adverse impacts 

to the Athabasca River and Basin may also affect the Peace-Athabasca Delta and the downstream 

Mackenzie River system, which is constituted by a variety of other rivers (WWF, no date). 

Motivators for change in water use practices include: 

1. Adverse environmental impacts of over consumption or contamination; 

2. Increased risk for approvals or operations due to water unknowns; 

3. Loss of future energy recovery opportunities; 

4. High cost of energy for moving water; 

5. Risks to operating facilities; 

6. Energy conservation opportunities; 

7. Public concerns about potable water contamination; and 

8. Increased water availability and quality for future opportunities (Peachey, 2005) 

Sustainable management of the Athabasca River Basin groundwater is needed. This 

incorporates: coordinating the use of surface water and groundwater; storing excess water during 

wet years to act as a buffer during droughts; maintaining riparian, hyporheic and other habitats; 

minimization of chemical contamination of fresh groundwater bodies; and restoring aquifers and 

habitats than may have been impaired by prior human actions (Narasimhan, 2005). 
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Subsurface water storage, known as aquifer storage and recovery (ASR) is an economic 

way to address seasonal shortages (Brown, 2007). 

The Pembina Institute has made the following recommendations to the Alberta 

Government regarding oil and water: 

1. Record the amount of water withdrawn under licenses and approvals 

 Knowing the actual volume of water used is essential for wise management. This 

database should be publicly available. 

2. Reduce the use of fresh water by the oil and gas industry 

 Fresh water is a finite resource so policies, including targets, are needed to 

encourage the use of alternatives. 

3. Introduce a charge for the industrial use of water 

 Putting a price on water is the most effective way to promote conservation. 

4. Revise regulations relating to the management of fresh water in coal bed methane 

extraction 

 The unique risks posed by some CMB operations require special regulation. 

5. Track and report complaints about water 

 A central, public database of complaints is needed to identify areas where there 

are problems with water supply and quality 

 



Final Report  Kelsey Jensen 
ENSC 501  April 1, 2008 

44 

6. Review grandfathered industrial water licenses and approvals 

 To ensure the wise use of water, industrial and large-scale commercial water 

licences and approvals that were issued for an indefinite period should be 

reviewed and converted to term licenses, similar to licences issued under the 

water act. 

7. Tailor water industrial licenses and approvals to actual needs 

 Licenses and approvals for industrial and large scale commercial uses should be 

phased to reflect the actual needs for a particular stage of development in a 

project, rather than providing for the maximum requirements throughout the life 

of a project. 

8. Dramatically enhance research and monitoring of groundwater resources 

 More information is needed on freshwater aquifers in Alberta to ensure that they 

are not over-allocated or contaminated. 

9. Legislate the protection of wetlands 

 There is currently no effective regulatory protection of wetlands in Alberta, yet 

wetlands are important for replenishing groundwater reserves, as well as for 

providing habitat for various plant and wildlife species. 

10. Develop water basic management plans for all Alberta 

 Proactive, forward-looking management plans are urgently needed for water 

basins across the province (Griffiths and Woynillowicz, 2003). 
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CONCLUSIONS 
After reviewing various reports published about the oil and gas industry and water issues in 

Alberta, and after analyzing publicly available data and the Water Management Framework: 

Instream Flow Needs of the Lower Athabasca River from the Alberta Government, it is 

concluded that the established oil and gas industry in the Alberta Oil Sands will not have an 

impact on the predicted water shortage for the Canadian Western Prairie Provinces, nor will it 

have adverse environmental impacts caused by the diversion of water from the Athabasca River. 

This conclusion is dependent upon the Alberta Government following their Water Management 

Framework, monitoring this framework and adapting it when and where necessary. The oil and 

gas industry must ensure they follow this framework and Alberta’s legislation. The oil and gas 

industry must pursue increasingly sustainable technologies which minimize water consumption 

for increased oil sands development to continue into the future. 

Combined data has suggested that climate warming, decreasing runoff and low winter 

flows between October and April may cause water shortages for the oil sands industry (Running 

Out of Steam 2007). The oil and gas industry, in association with the Alberta Government, must 

ensure their water diversion during sensitive times is rigorously attended to by decreasing their 

water diversion. This will help avoid ecological implications from over-diversion of water from 

the Athabasca River. 

Environmental scientists have estimated that a 15% diversion of water from the Athabasca 

River’s natural flow would have to occur before ecological disturbances would result.  The 15% 

diversion should not be exceeded in the near future if the law is enforced and followed because 

Alberta Environment is only allocating up to 5% of natural flow within the Athabasca River 

Basin (Alberta Government, 2007a). 
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The recommendations made by various organizations and stakeholders should be taken 

into consideration by both the Alberta Government and the oil and gas industry. These 

recommendations are supportive of both sustaining the environment and sustaining economical 

oil sands development. To ease public and stakeholder concerns, the oil and gas industry should 

also continue research and alternative management options to effectively and appropriately 

resolve the pollution from tailings ponds. 

FUTURE RESEARCH OPPORTUNITIES 
This issue would benefit from further research on: hydrology of the Athabasca River; 

accurate measurements of the oil and gas industry’s consumption of water; environmental 

impacts of the tailings ponds; groundwater consumption and related impacts; and monitoring, 

assessment and adaptation of management and framework implementation. 
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