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Overview

The Pembina Institute is a national sustainable energy think tank focused on sustainable energy
solutions. We have researched environmental impacts associated with oil sands development for
over a decade and are committed to promoting responsible oil sands development. Unfortunately
Canada’s current approach to oil sands development epitomizes irresponsible development.

The manner in which the oil sands are developed is of national interest and includes issues of federal
jurisdiction such as greenhouse gas pollution, transboundary issues (acid rain, water quality and
quantity), fisheries and impacts to species at risk. Environmental assessment of large projects is
required under the Canadian Environmental Assessment Act. The federal government been very
weakly involved in oil sands environmental management to date despite significant areas of
jurisdiction.

Given the very limited time available, I will focus my comments on three main areas — the lack of
protection of water flows of the Athabasca River during low flow periods; the inadequate practices
concerning management of toxic liquid wastes, or tailings; and concerns about adequacy and
transparency of monitoring as it relates to water quantity and quality and oil sands development.

1. Lack of protection for the Athabasca River

Giving priority to oil production over water and fisheries

Under the current federal-provincial water management framework for the Athabasca River, there is
no provision for water withdrawals to be halted in order to protect fish habitat. The water
management framework has a “traffic light” system identifying green, yellow and red zone flows',
but unfortunately, red does not mean that water withdrawals must stop. This demonstrates that
precedence is given to maintaining water for the oil sands industry rather than protecting fisheries
and habitat.

Often, the amount of water allocated for oil sands operations from the Athabasca River is expressed
as a percentage of annual river flow in an attempt to downplay the industry’s demand for freshwater.
For example, oil sands mining operations are cumulatively allocated 2.2% of the Athabasca River’s
annual flow". Although these figures are accurate, they are misleading by virtue of being
ecologically irrelevant. Expressing allocations in terms of a percentage of annual flow is irrelevant
when considering the impacts of water withdrawals on the aquatic ecosystem during the winter
months. This is akin to planning for the “average annual temperature” in Fort McMurray, while
ignoring the freezing temperatures in winter.
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Flows in the Lower Athabasca are highly variable. For example during the open water season
(April-November) flows average 859m?/sec, whereas when the river is covered with ice
(December—March) flows average 177m?/sec.”™ Spring and summer flows are commonly 10 times
greater than winter flows in any given year. Therefore the cumulative allocation total for oil sands
operators, currently over 14m*/sec, makes up a much greater proportion of the Athabasca River’s
flow during winter months.

During the winter months, the Athabasca River’s natural low flows are limiting for fish habitat and
aquatic biota, a primary factor regulating populations during this season.” Winter water withdrawals
exacerbate these conditions and place further stress on the aquatic ecosystem. Impacts on tributaries
of the Athabasca should also be considered. A percentage reduction in flow does not always
correspond to the same percentage reduction in habitat. In other words, a greater proportion of
habitat or a type of habitat may be lost when flow is reduced by a certain percentage. Withdrawals
during very low flows (which most commonly occur in the winter, and when habitat is more limiting
or under bottleneck conditions) are a primary concern. Very little is known regarding winter biology
in the Athabasca River and in rivers affected by ice more generally.

There is currently no requirement in the Management Framework that water withdrawals be halted
during periods of low flow. During yellow and red zone conditions, the ecosystem is already
stressed by natural low flows, yet water withdrawals for oil sands operations are permitted to
continue. No matter how low flows become in the Athabasca River, the oil sands industry is
permitted to continue to withdraw water.

Previous instream flow needs (IFN) studies in Alberta have determined that a fully protective [IFN
prescription for the aquatic ecosystem of a river would involve the establishment of an ecosystem
base flow (EBF): a flow threshold below which no withdrawals are permitted". In the current
Management Framework during the red zone, water withdrawals of up to 5.2% of the historical
median flow are permitted. During extremely low daily flows, water withdrawals could be a much
higher proportion than this median.

Recommendation: No new approvals or water licenses for oil sands mines should be
granted until the establishment of a scientifically-based Ecosystem Base Flow for the
Athabasca River, beyond which withdrawals by all oil sands operations during the red
zone or low flow periods would be prohibited.

2. Liquid tailings
This section is largely adapted from the 2008 Pembina Institute Report: Oil Sands Reclamation:
Fact or Fiction?, which is available for download at www.oilsandswatch.org/pub/1639.

How are tailings created?

Oil sands mining extraction separates bitumen from sands. The ore is mixed with hot water (and
sometimes caustic soda) to wash oil from the sand." In extraction vessels, the bitumen floats to the



surface, the sand settles to the bottom and in between the two floats a murky water layer (called
middlings). The sand and middlings make up the waste byproduct called tailings, which consist of
water, sand, silt clay, unrecovered hydrocarbons and water with dissolved components.* The
bitumen froth is skimmed off the top and sent to froth treatment, the middlings are fed into a
secondary separation vessel to undergo more separation, and the sand, mixed with water, is pumped
into large settling basins called tailings ponds — more appropriately referred to as tailings lakes.""

What do tailings lakes contain?

When mining projects first start operating it is necessary to build tailings lakes outside of the mine
pits, through the construction of large dykes. Tailings are transported hydraulically and deposited
into the tailings facilities. Once deposited, they separate into coarse sand, a denser fluid and water.
The coarse sand fraction settles quickly to form beaches. Most of the fine silts and clays enter
settling basins to form a stable suspension that requires a long time to fully consolidate. As this
suspension settles, it is referred to as mature fine tailings (MFT).* MFT settle to become less liquid
and more dense over time, reaching approximately 30% by weight of fine sand and clays. The
remaining 70% is composed of water that cannot be recycled because of the suspended sediments.*

The amount of MFT that will be made at any particular plant is dependent on the amount of fine
materials in the ore that is mined. The more fines in the ore, the more MFT generated from the
extraction process. On average, approximately 1.5 barrels of MFT accumulate for every barrel of
bitumen produced.™

Why are tailings lakes a serious concern?
1. Size

Tailings lakes now cover 130 km? *' — an area the size of the City of Vancouver. Tailings lakes
represent a current and ongoing liability to the Athabasca and Mackenzie watersheds. In over 40
years of oil sands development no areas containing tailings have ever been certified as reclaimed™,
and industry has never demonstrated they are able to deal with the toxic liquid waste in tailings
ponds.

It is estimated that there are a total 720 million cubic metres of impounded tailings on the
landscape.*” This amounts to 288,000 Olympic swimming pools of toxic waste.™

2. Toxicity

Tailings lakes house not only sand, fines (silts and clays) and water but a host of toxins that include
naphthenic acids, phenolic compounds, ammonia-ammonium and trace metals such as copper, zinc
and iron. These trace metals can exist at concentrations that exceed the Canadian water quality
guideline for freshwater aquatic life.™ The migration of pollutants (such as naphthenic acids)
through the groundwater system and potential leaks to the surrounding soil and surface water present
serious risks to the boreal landscape.™" Tailings have also been found to contain residual bitumen



(e.g., Suncor’s tailings pond contained 9% residual bitumen).*" Naphthenic acids (NAs) are
considered the most significant environmental contaminant resulting from oil sands development.*™
NAs are naturally occurring, soluble constituents of bitumen that become concentrated in tailings as
a result of the bitumen extraction process. The presence of NAs in local water bodies and their
potential effects on water quality and fish reproduction and tainting has brought significant attention
to their persistence in the environment and to their aquatic toxicity at the levels found in tailings
ponds.”™ Concentrations of NAs in rivers within the Athabasca Boreal region are generally below 1
mg/L, but they range between 60 and 120 mg/L in process-affected waters in active tailings
containment.”™ NAs cause tailings to be acutely toxic to aquatic organisms™" and mammals.
Mammalian toxicological results indicate that while acute toxicity in wild mammals is unlikely
under worst-case exposure conditions, repeated exposure may have adverse health effects. ™"

xxiii

3. Risk of failure in dyke containment

In other jurisdictions, mine tailings storage has been associated with significant incidents of
containment losses, which cause major ecological disasters and result in significant financial losses
for companies.”™ Tailings lakes may become major public liabilities in the event that a company
cannot cover the cleanup itself. While the oil sands tailings lakes are actively monitored and
maintained, and the potential for a catastrophic failure of a tailings dyke is considered low, the long-
term viability of these dykes will remain an ongoing concern long after operations cease. Any future
failure of containment dykes could allow a release of unstable materials into the Athabasca River
and would be catastrophic to the affected aquatic ecosystem.™"

4. Tailings lake seepage

Pembina Institute was commissioned by Environmental Defence to conduct a review of potential
seepage from tailings ponds. As part of our research, we contacted the Government of Alberta on
numerous occasions over the summer and fall of 2008, asking for information recorded by industry
in groundwater monitoring wells. No data was provided on any occasion. It is unclear whether
cumulative summaries of the data exist or if the Government of Canada has any related data.

With limited access to actual seepage data, Pembina Institute had to base our analysis on seepage
rates on published data of projected seepage in individual company Environmental Assessments.
Interestingly, despite some of the testimony this committee has heard, all the assessments concluded
that tailings ponds will leak, even after accounting for mitigation measures. The Pembina Institute
assessment projected that tailings ponds could be leaking at a rate of 11 million litres per day, and
this rate of leakage could more than double if current proposed projects proceed.™ ! The assessment
did not attempt to determine the significance of such a leakage rate Information on tailings seepage
is fragmentary at best, although occasionally information is available. For example, Suncor has
reported that their Pond 1 was leaking into the Athabasca River at a rate of 1,600m’ per day.™""

v.  Long term fate of tailings: Using End Pit Lakes as toxic waste dumps

Although the short- and medium-term risks associated with tailings lakes in terms of risks to wildlife



and current seepage are slowly receiving more attention, a much more significant problem is the
unresolved and unproven strategy of dealing with this toxic liquid waste in the long term. Most
Canadians would likely be astonished to learn that provincial and federal regulators have condoned
the development of 25 permanent tailings lakes called “End Pit Lakes™ as long term storage vessels
for toxic tailings.

At the end of a mine’s life cycle and once all economically recoverable oil sands are removed,
companies propose that the final mine pit becomes an end pit lake (EPL). Pit lakes are used in other
mining sectors to control water drainage before discharging the water into the environment; the use
of end pit lakes as proposed by oil sands operators is unique in that the EPLs are used as permanent
disposal sites for toxic tailings waste. Depending on the materials remaining after mine operations,
all of the following will be disposed of in the bottom of an EPL: consolidated tailings, mature fine
tailings (MFT), overburden, lean oil sands and operational release waters in varying quantities.™™
These EPLs will be releasing into the Athabasca River in future decades.

Work by the Cumulative Environmental Management Assocation (CEMA) frankly acknowledges
the significant uncertainties around EPLs.

“The development of EPLs as a natural reclamation tool for process-affected waters raises issues of
concerns for regulators and stakeholders. Much of this concern results from the fact that historical
data are insufficient to determine a realistic outcome of the final features of EPLs. Modelling and
relevant background studies have been the basis of research, but a fully realized EPL has yet to be
constructed. ™

EPLs will be a permanent feature on northern Alberta’s landscape, but it is not yet known if they
will support a sustainable aquatic ecosystem. Based on a summary of current approved projects, at
least 25 EPLs are planned for the Athabasca boreal region within the next 60 years. ™. More EPLs
will likely be approved if the current rate of oil sands development continues. These EPLs have been
approved in the absence of a single demonstrated EPL by any oil sands operator.

In as-yet untested theory, EPLs that house toxic tailings waste will become viable aquatic
ecosystems with active littoral zones, shallow wetlands and shoreline habitat. A viable ecosystem is
supposed to support biological activity and help biodegrade organic chemicals that accumulate from
runoff through the reclaimed landscape (which is projected to contain significant quantities of
thickened tailings). Unlike tailings ponds, which have only approximately 5 m of water overlying
the MFT, EPLs will be considerably deeper, with 65—-100 m of water overlying the toxic tailings
deposit.* This primary source of this water will be drawn from the Athabasca River; thus, there
may be even more significant demands on the Athabasca River in the future from cumulative
withdrawal of water to fill EPLs for multiple oil sands mines.

A key area of EPL uncertainty, and an area of ongoing research, is the state of meromixis, which is

the condition whereby upper water layers do not mix with the lower portions. Meromixis is proposed
to be achieved by increased salinity, which increases water density. ™ The reclaimed landscape will
be contoured to drain into the EPL, which in turn will discharge into the Athabasca River watershed.



During this process, organic chemicals and salts will accumulate in surface runoff that passes over
and through the tailings material and be incorporated into the reclaimed landscape. These chemicals
and salts will accumulate in the EPL where they are expected to be diluted and biologically degraded
over time. The size and volume of an EPL depends upon the pit size and the amount of tailings
material that it will contain.

An EPL study released in 2004 revealed the following: in all of the EPL scenarios modeled in the
study, meromixis is at best a temporary condition, due to the declining salt input over time.*™*" EPLs
are complex systems in terms of hydrology, chemistry and biology, and their design requirements
need to be more fully developed.

Uncertainties regarding the construction, maintenance and final success of EPLs remain. An EPL
will need to be controlled, managed and monitored throughout much of its initial filling and during
discharge to downstream aquatic environments. Alberta Chamber of Resources has noted that
“Current practices for long-term storage of ‘fluid’ fine tailings pose a risk to the oil sands industry.”
It suggested that the industry “is likely to come under increasing scrutiny from all stakeholders,
including regulators, operators, owners, local groups and the Regional Municipality of Wood
Buffalo.”™*" Given that tailings materials are proposed to be integrated into the reclaimed landscape
(in the case of consolidated tailings) or disposed of in EPLs, both surface water and groundwater
will pass over and through these materials. This situation will potentially affect water quality, which
in turn will affect the regional ecosystem and those species that depend on it.

In spite of both the uncertainties and the risks, large oil sands mines that rely on end pit lakes as
reclamation tools continue to be approved by regulators, rather than requiring that research be
conducted prior to more approvals:

“The Joint Panel notes that the EPL reclamation strategy remains an unproven and unapproved
reclamation option. The Joint Panel also notes that the CEMA EPLSG (Cumulative Environmental
Management Association End Pit Lake Subgroup), CONRAD (Canadian Oil Sansds Network for
Research and Development) and others are conducting research that will address many of the
concerns expressed by MCFN (Mikisew Cree First Nation) regarding the viability of EPLs and their
ability to support higher trophic levels, including fish. The Joint Panel notes MCFN's concerns and
agrees that there are many uncertainties regarding the efficacy of EPLs. ...The Joint Panel agrees
with MCFN and AENYV that due to the complexity and uncertainty about EPLs, it is a priority that
ongoing, comprehensive research occur now.”™"

In addition to the uncertainty of meromixis, end pit lakes are a great source of concern given their
potential to hold and discharge acutely toxic substances, such as naphthenic acids. Most EPLs will
contain mature fine tailings. Even EPLs which are not used to dispose of tailings will be exposed to
oil sands along the substrate or from process-affected runoff or seepage, so they may still contain
toxic substances. ™"



The Tailings Directive

In February 2009 the Alberta ERCB released Directive 074: Tailings Performance Criteria and
Requirements for Oil Sands Mining Schemes, at the same time acknowledging that companies have
not been meeting their tailings reclamation performance targets over the past 40 years™ii, Even if
companies meet the requirements of the Directive in the short and medium term, tailings inventories
will continue to increase. The Directive requires that companies achieve targets for development of
trafficable tailings — the Directive still allows for an increase in overall tailings waste, continues to
support the plan for EPL use as a reclamation tool, and fails to address the legacy volumes of tailings
waste.

Recommendation: No more oil sands mine approvals should be granted that include
extraction technologies that result in mature fine tailings or that propose unproven end
pit lakes as a reclamation strategy.

3. Availability and adequacy of data on environmental performance

One of the unfortunate defining features of oil sands development is the lack of transparency and
absence of publicly available data for many elements of environmental concern, such as tailings
seepage and tailings reclamation performance. A clear and cumulative picture of the potential scale
of tailings lake leakage has never been presented by the Alberta or federal government. There are
many stakeholder concerns about inadequate monitoring of the Athabasca River. The Regional
Aquatic Monitoring Program (RAMP) has been criticized as lacking provincial and federal
government leadership. Federal reviewers of RAMP raised significant concerns about the program
itself. Criticisms included: scientific leadership was lacking; individual components of the plan
seemed to be designed, operated and analyzed independent of other components; there was no
overall regional plan; clear questions were not being addressed in the monitoring; and there were
significant shortfalls in the statistical design of the individual components, calling into question the
finding of no detectable impacts on the Athabasca River.

Recommendation: Independent, transparent, publicly available monitoring that has a
strong peer-reviewed scientific basis is needed. Publicly available data should include
comprehensive water quality, tailings reclamation and tailings seepage information.

Simon Dyer

Director, Oil Sands Program
The Pembina Institute

Ph: (403) 721-3937

Email: simond@pembina.org
www.oilsandswatch.org
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