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PIPELINES: ENVIRONMENTAL CONSIDERATIONS 

1 INTRODUCTION 

Two recent pipeline proposals, the Keystone XL in the United States and the 
Northern Gateway in Canada, have received public attention largely because of 
concern for the environment. For some, a pipeline is a high-risk potential source of oil 
spills symbolized by images of oil jetting from ruptures and oil-slicked birds. For 
others, a pipeline is the safest and cheapest way to deliver fossil fuels, a commodity 
whose exploitation is critical to the well-being of society.   

One of the main opportunities for the public to voice their concerns or support for 
pipelines is during an environmental assessment of a pipeline project. This paper 
broadly discusses the environmental risks associated with pipelines, with particular 
reference to those risks addressed during environmental assessments of proposed 
pipeline projects. 

2 SOMETIMES A PIPELINE IS JUST A PIPELINE 

Opposition to pipelines is often linked to indirect effects associated with the source of 
petroleum liquids and what happens to petroleum liquids at the end of the pipe. 
However, for an environmental assessment, the risks examined are most often just 
those linked to the pipeline proposal itself. The potential environmental effects 
associated with a pipeline proposal therefore depend on the specifics of the 
proposal. For example, what type of commodity is to be transported in the pipeline? 
What risks are inherent in the route? An environmental assessment will examine 
environmental effects associated with the project as defined, or scoped, at the outset 
of the assessment. 

A pipeline project consists of the construction, operation and decommissioning of the 
pipeline itself. This includes the installation of the pipeline across the pipeline’s route 
and any related water bodies, as well as associated pumping stations required to 
maintain the flow and supporting infrastructure, such as access roads. 

For some, however, a pipeline is more than a pipeline. Pipelines are a means to 
transport petroleum products from source to consumer. A supply at the beginning of 
the pipeline and a market at its termination are required, usually in the form of a 
refinery or, to transport it to a market, another pipeline or other mode of 
transportation, such as an oil tanker. In this way, pipelines can be viewed as 
facilitating both the development of a source of petroleum and its final consumption, 
including related greenhouse gas emissions.  

Environmental assessments of pipelines do not consider potential environmental 
effects associated with the development and consumption of a resource, but they 
may consider supply and terminus infrastructure if it is an integral part of the project 
and requires permits. 
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The Northern Gateway Pipeline proposal,1 for instance, includes the assessment of 
the pipelines, pumping stations, all-season roads and tank terminal, as well as the 
loading and unloading of berths in Kitimat. However, the pipeline will necessitate 
about 220 tankers a year to visit the port, an increase of 86% over current traffic.2 
The assessment, therefore, also examines marine transportation within the proposed 
shipping lanes within the boundaries of Canadian waters, in the Hecate Strait, and 
the channels between the proposed Kitimat marine terminal and the open ocean.3

3 ENVIRONMENTAL EFFECTS OF PIPELINES 

 
However, the proposal does not include the effects linked to the facilitation of oil 
sands development or the emissions that will result from downstream use of its 
contents. 

The construction, operation and decommissioning of a pipeline is associated with a 
number of environmental effects. Risks are also posed by a malfunction or accident 
or, in a worst case scenario, a rupture. 

3.1 ENVIRONMENTAL EFFECTS OF PIPELINE CONSTRUCTION AND OPERATION 

Environmental effects are defined for the purposes of a federal environmental 
assessment. This may include, depending on the jurisdiction of the project, any 
change that the project may cause in the environment,4 including any effects of such 
a change on socio-economic conditions, as well as change to heritage and the use of 
lands for traditional purposes by Aboriginal persons.5

In other jurisdictions, the definition of environmental effect is sometimes left to an 
administrator (British Columbia); at other times, it would explicitly include socio-
economic factors (Ontario). 

 

An environmental effect may therefore be, depending on the project and jurisdiction, 
defined broadly to include the indirect effects of environmental change on socio-
economic and cultural conditions, as well as on the use of lands by Aboriginal 
peoples.  

All pipelines will have some environmental effects. Possible environmental effects 
are compiled at the beginning of an environmental assessment in an environmental 
impact statement. Environmental aspects considered in such statements include the 
following.6

• Atmospheric environment: Air quality can be affected by dust during construction 
and by air contaminants emitted by the combustion of fossil fuels used for 
construction equipment and pumping stations (if not driven by electricity). 
Emissions of greenhouse gases directly related to the project are generally 
insignificant, relative to national emissions. 

 

• Acoustic environment: Noise is increased relative to background noise by 
construction activities and the operation of pumping stations. 

• Soils: Soils can be eroded, compacted and mixed, contaminated, and removed, 
and they can be acidified by local emissions of chemicals causing acid rain. 
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• Geology and terrain: Possible alterations of geology can cause landslides, along 
with accompanying risks to safety and environment, such as to fish habitat. 

• Vegetation: Vegetation (including old growth forests and rare communities of 
plants) can be affected by surface disturbance, changes in water flows, the 
arrival of alien species and air contamination. 

• Wildlife: Risks to wildlife can be caused by the removal, alteration and 
fragmentation of habitat, as well as by noise, changing access and sightlines 
for predators, and the creation of barriers to movement. 

• Surface water resources: Water quality and quantity could be affected by erosion 
and crossing excavations as well as by herbicides applied to maintain a clearing 
around the pipeline. 

• Freshwater fish and fish habitat: Activities related to the pipeline such as the 
clearing of vegetation, and the grading and placement of structures in water, 
have the potential to affect the productive capacity of fish habitat, migration, 
and fish health and mortality. 

• Hydrogeology: Blasting, grading and tunnel construction could alter both surface 
and groundwater flow and expose rock formations, which could potentially leach 
acid or metals. 

• Paleontology: Fossil resources, which are important for the scientific 
understanding of evolution and climate change, can be affected by direct 
construction activities as well as by fossil collectors who have increasingly 
greater access to these resources. 

Pipelines have been constructed for many decades and there is a great deal of 
information on how to mitigate their standard environmental effects, such as those 
on fish habitat associated with river crossings. For example, pipeline routes can be 
changed to avoid vulnerable areas; project design and construction can be specific to 
circumstances (such as trenchless river crossings); and habitat can be compensated 
for, if necessary. However, assessing the cumulative impacts of multiple aspects of 
a project that may occur in a single ecological unit (such as multiple crossings 
throughout a river basin) is more difficult. As a result, the necessary mitigation efforts 
are less well understood.7

The environmental impacts of pipelines cannot be avoided entirely, only reduced 
to acceptable levels. What is deemed acceptable is a value judgment, and so will 
always be a point of contention, particularly for those who use the land through which 
the pipeline passes, without gaining many, or any, of the benefits. 

 

3.2 PIPELINE LEAKS AND RUPTURES 

The environmental risks of most concern to people, however, are not those 
associated with a functioning pipeline but with a rupture of a pipeline. Environmental 
assessments must also assess the risks of such spills. 

The accidental release of crude oil or petroleum products to the environment can 
cause a number of problems to the environment and to human health, and can gain 
a very high profile with the public. Crude oil and petroleum products have different 
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potentials to combust, but most can either catch fire or explode, creating an 
immediate hazard. They also may contain a variety of toxic chemicals such as 
benzene, hydrogen sulphide, toluene and xylene.8

Pipeline ruptures are not uncommon. In North America, two recent ruptures, one in 
July 2010 into the Kalamazoo River near Marshall, Michigan and another north of 
Peace River, Alberta in April 2011, released over 3,000 cubic metres (m³) and 
4,000 m³ respectively of heavy crude.

 In addition, the physical properties 
of oil interfere with the normal functioning of organisms, most emblematically when 
coated birds lose their capacity to float, stay warm and fly. 

9 According to Canada’s National Energy 
Board, over 30 federally regulated pipelines ruptured between 1992 and 2011, 
three of which released over 3,000 m³ of oil.10

Older pipelines regulated by the NEB are clearly more vulnerable to rupture, the 
result of corrosion and fatigue, substandard older technology or difficulty in locating 
the pipeline because of older, incomplete records. Human error plays an important 
role as well, with improper operation and external third-party interference contributing 
to some of the ruptures. 

 

However, ruptures are becoming less frequent, despite the fact that the total length 
of pipelines are increasing over 6% per year. The Alberta Energy and Utilities Board 
(EUB) reported in 2007 that there were 758 ruptures in all Alberta pipelines 
between 1990 and 2005. While there were, on average, 66 ruptures per year 
between 1990 and 1995, there were 24 between 2000 and 2005, and only 11 in 
2005.11 Trends in large-scale releases (1,000 m3 to 10,000 m3) of hydrocarbon 
liquids are, however, not possible to analyze as they have been too sporadic.12

Smaller releases, though, can also have an impact and are far more frequent than 
ruptures. Of the 4,769 releases of hydrocarbon liquids between 1990 and 2005 
outlined in the Alberta EUB report, six involved releases of between 1,000 and 
10,000 m³, yet there were 4,717 with less than 100 m³. The total number of yearly 
releases increased from 168 in 1990 to 311 in 2005, but has remained relatively 
unchanged for the last 10 years.

  

13

The risks of releases and ruptures are clearly a point of contention surrounding 
pipeline proposals, particularly those involving the transport of diluted bitumen (also 
known as “dilbit”).

 In summary, the safety of pipelines in terms of 
number of releases of hydrocarbon liquid leaked per unit length of pipeline is 
improving, but because pipeline length is increasing, the number of releases remains 
fairly constant. 

14 Dilbit has been reported to be less safe to transport than 
conventional oil, with it being said to be more acidic and corrosive than other forms 
of crude oil transported in pipelines. Dilbit may also create pressure changes in the 
pipeline, making it more difficult to detect leaks and ruptures, such as that which 
occurred into the Kalamazoo River.15 However, this corrosion analysis has been 
reported to be flawed, particularly in its comparison of pipeline incidents in the 
United States and Canada, which have different reporting requirements.16 A more 
detailed analysis of dilbit and conventional crude suggests that their corrosion 
characteristics are very similar.17 
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The environmental effects of a spill will also depend on the vulnerability of the region, 
its characteristics and the ease of response. A small spill in the wrong place can 
have a significant environmental impact. In the end, recovery will happen, but the 
cost and impact in the meantime can be significant.  The Kalamazoo River spill has 
cost Enbridge, the pipeline’s owner, US$725 million in cleanup costs and the 
Kalamazoo River was closed for most purposes for almost two years. 

4 ALTERNATIVES 

As a result of current economic pressures and lack of pipeline capacity, alternatives 
to pipelines are increasingly being used to move petroleum products to the coasts of 
North America, particularly in the United States. The main alternative to pipelines is 
trains. The Canadian Energy Pipeline Association reports that its entire network 
transports three million barrels of oil every day, the equivalent of 5,000 rail cars.18 
However, perhaps only 5,000 barrels of western Canadian oil per day are currently 
shipped by rail.19

Trains are more expensive and come with a number of environmental concerns 
associated with their normal operation, such as engine emissions that are not 
generally associated with pipelines.

 

20 They, too, may lead to releases associated 
with accidents. In Canada in 2011, there were 272 derailments on 85 million train 
miles.21 In 2005, a train derailed, spilling 700 m³ of heavy fuel oil into Lake 
Wabamun, Alberta.22

5 CONCLUSION 

 

The direct environmental risks of pipelines are relatively low. However, there are 
certainly risks, particularly those associated with leaks and ruptures. Establishing 
acceptable levels of risk, particularly for those in proximity to a pipeline, will always 
be a difficult task. Choosing a pipeline route that avoids vulnerable areas is a key 
factor. 

Indirectly, pipelines are an important part of the infrastructure facilitating petroleum 
use around the globe. Much of the argument against some current pipeline projects 
is not about the direct risks, but those indirectly associated with this exploitation, 
namely climate change and the disturbance of large-scale oil sands mining. The 
potential contribution to global warming through burning oil from oil sands is relatively 
small, but is seen as symbolic of our fossil fuel dependence in general.23

Given our current dependence on petroleum products and the time and effort 
required to shift this dependence, most estimates suggest that we will be using them 
for decades to come. Given the societal choice to continue to use such fuels, 
pipelines will almost certainly be the means used to transport them. 
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