Norman Wells
Water Licence Renewal
Section 1

Summary
Imperial has been a member of the Norman Wells
community since the early 1900s. As part of the
Norman Wells Operations, oil and associated
natural gas are produced from the reservoir and
processed at the Central Processing Facility (CPF).
Oil is shipped south on an Enbridge pipeline.

What is a water licence?
In the Northwest Territories, taking water for
industrial purposes requires a water licence,
issued by the regional land and water board.
The licence includes rules about:
• How much water can be taken and from
what source.
• The quality of the water that is returned to
the environment.
• Requirements for studies and monitoring about
potential impacts on water.

Imperial’s water licence
Imperial must have a water licence to withdraw
water from the Mackenzie River. Imperial’s current
water licence (S03L1-001) ends in August 2014.
Imperial applied to the Sahtu Land and Water
Board to renew its water licence for another
10 years. The renewal application requests to
withdraw the same amount of water that Imperial
was previously approved to withdraw.
The Mackenzie River, ranked as the 14th largest
river in the world, has an average flow of almost
10,000 m3 every second – that would be the same
as emptying 10 million one litre bottles of water
into the river every second.

How Imperial uses water from the
Mackenzie River
The CPF continuously removes water from the
Mackenzie River for cooling purposes. Cooling
water that moves through the plant is contained
inside pipes. In the cooling system, the River
water does not touch or come in contact with any
production fluids. Imperial also uses River water
for injection into wells to maintain pressure to
ensure that oil can continue to be produced.

How much water is withdrawn?
Imperial’s current water licence allows the
company to withdraw 3,500,000 m3 of freshwater
from the Mackenzie River each year.
Between 2004 and 2012, Imperial used about
75 percent of the water they were allowed to
withdraw. Each day we took less than what flows
by (on average) in a second.
Of the water taken, Imperial returned more
than half back to the River.  

Application changes
The amount of water Imperial wants to withdraw
remains the same. There are some minor
proposed changes and recommendations to
allow routine maintenance work to happen more
efficiently after giving notice to the SLWB.

Inside this information package
Imperial has provided short summaries of
each section in the water licence renewal
application. Each summary includes a link to
the corresponding section in the application.
For more information, see Section 1, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.
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List of acronyms
AANDC

Aboriginal Affairs and Northern Development Canada

A&R

Abandonment and Reclamation

AEMP

Aquatic Effects Monitoring Program

CCME

Canadian Council of Ministers of the Environment

CPF

Central Processing Facility

DFO

Department of Fisheries and Oceans

EPP

Environmental Protection Plan

FIMS

Facility Integrity Management System

GNWT

Government of Northwest Territories

MACA

Municipal and Community Affairs

NEB

National Energy Board

NWT

Northwest Territories

OIMS

Operations Integrity Management System

SLWB

Sahtu Land and Water Board

SNP

Surveillance Network Program

WMP

Waste Management Plan
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Proposed amendments to water licence
Imperial is not requesting any major changes to
the water licence. The amount of water to be
taken from the River remains the same. Some
proposed recommendations include:
• Implementation of a new Aquatic Effects
Monitoring Program (AEMP). Imperial would
like a year to develop this program so that
there is time to consult with others and collect
needed data.
• Allowing routine work near the River (such
as flowline repairs or removing sand from
the sand bars) after giving notice to the
SLWB instead of getting separate approvals.
This would ensure work can happen
more efficiently with the same level of
environmental care.
• Removal of sump monitoring conditions as
they refer to sumps which are no longer used
within the operations.

Abandonment and reclamation reports
Currently, Imperial is required to submit
information on the A&R program twice per year
on October 31 (in the Annual A&R Report) and
March 31 (in the Annual Water Use Report).
Imperial proposes that all A&R information be
provided in one report that would be submitted
on May 31. Submitting the Annual A&R report
earlier in the year gives both Imperial and the
SLWB more time to review the A&R activities
that occurred the previous year and allows them
to review A&R activities that are planned for the
summer months (as the majority of A&R work
occurs from June to September).
For more information, see Section 3, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

• Changes to the date when Abandonment and
Reclamation (A&R) reports are submitted
within each year.

Sumps
Imperial no longer uses sumps at the Norman
Wells Operations. The sumps previously used
have been closed and are in the process of
reclamation. Since the sumps are no longer used,
Imperial recommends removing references to
active sump management from the water licence.
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Socio-economic and environmental setting
Our involvement in local communities

Employment and economic opportunities

Imperial’s operations are within the Town of
Norman Wells. As a long-standing member
of Norman Wells, Imperial has promoted local
business growth, trained local employees,
contributed to many local events over the
years, and proudly supports several community
programs within the region.

In 2012, just over 300 people worked on
Imperial’s site either directly or through one of
Imperial’s contractors or subcontractors. Almost
50 percent of workers live in the Sahtu area.
Imperial has contracts with local companies to
provide goods and services. In 2012, Imperial
spent almost $28 million in the local economy.

Communities with the Sahtu Settlement
Area include:
• Colville Lake
• Déline
• Fort Good Hope
• Norman Wells
• Tulita  

Sahtu Settlement Area
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Community programs
Imperial also supports local initiatives and people
through a number of programs including:
• Achievement awards and scholarships for
local students.
• Training local candidates through our Northern
Development Program.
• Providing summer student employment
opportunities for high school students.
• Providing donations for educational and
community initiatives and volunteers for
community events like the Imperial minor
hockey tournament, aboriginal day festivities,
and school visits.

Local environment
The Mackenzie River (referred to as “the River”)
is the largest and longest river system in Canada.
The river’s mainstream runs 1,738 kilometres
(1,080 miles) in a northerly direction to the
Arctic Ocean. The River drains an area the size
of Indonesia.

The soil and water in the Sahtu region are unique
because they contain naturally occurring metals,
salts, and oils. The area is also known to have
natural oil and gas seeps along the River. More
information about natural seeps can be found in
Section 5.
Transportation in the area can be challenging due
to winter weather conditions. Daily travel and
transportation of goods in and out of Norman
Wells is provided by commercial air flights
year round, a barge service is used in summer,
and winter/ice roads are used during winter.
During freeze-up and spring break-up when ice
conditions are unsafe to travel on, Imperial uses
helicopters to cross the River to the artificial and
natural islands in the Norman Wells Operations.
For more information, see Section 4, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Delbert Manuel is a millwright in the trades group and also a Sahtu beneficiary.
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Natural seeps
A natural seep is when oil and/or gas rise to the
surface from natural sources found below the
ground. They can appear on land or in rivers and
streams. You can find many natural oil and gas
seeps along the lower Mackenzie River Valley.

Natural seep identification
The natural seeps in the Sahtu Settlement Area,
especially around the Town of Norman Wells,
existed long before Imperial began operations in
the area. The Dene used oil found seeping from
the banks of the Mackenzie River to waterproof
their canoes. Natural seeps along the Mackenzie
River were documented by explorer Alexander
Mackenzie in the late 1700s.

Delta of Oil Creek (Norman Wells area).

Natural versus man-made seeps
Imperial investigates all reports of sheen or
other indication of oil found on the River near
the Norman Wells Operations to determine
the source of the oil sheen. If it is near Imperial
facilities, further work is done to confirm if the
sheen is natural and should be left alone, or, if
it is the result of operations, will be isolated and
cleaned up.
Since 2010, there have been three reports of
sheen on the River and one report of sheen
on the ice road. In all reported cases, it was
determined that the oil came from natural seeps
in these areas.

Location of natural seeps in Sahtu Settlement Region.

Seeps can still be seen in the Mackenzie River
today. There are also active seeps found in and
around Bosworth Creek (which used to be called
Oil Creek), Seepage Lake, and Joe Creek in the
Norman Wells area.
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A gas seep found on a natural wetland near Seepage Lake.

Natural oil seepage found on the banks of the Mackenzie River.

Natural seepage zone on the Mackenzie River bank.

Oil droplets visible on the Mackenzie River.

For more information, see Section 5, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.
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Where we work

Mackenzie. In August 1920, they encountered
an oil reservoir. Unknown at the time, they had
discovered one of the largest oil fields in Canadian
history. Nearly 100 years later, the Norman Wells
oil field is Imperial’s largest source of conventional
oil production.

Imperial’s Norman Wells Operations is located
within an area known as the Proven Area. The
Proven Area covers all of Goose Island, most of
Bear Island, a portion of Frenchy’s Island, the six
artificial islands, and the mainland area including
the Central Processing Facility (CPF). The Proven
Area covers about 7,939 acres or 32 km2. The
actual size of the Imperial’s Norman Wells
Operations is about 11 km2 or about one third
of the Proven Area.
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In the early 1980s, Imperial
carried out a major expansion
of its production facilities.
Today, Norman Wells still ranks
as one of the largest sources of
conventional oil in Canada.
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Imperial built a refinery at the site in 1921. The
refinery was permanently closed in 1996, after a
long history of supplying fuel to local bush pilots,
river barges, early warning radar stations, mining
companies and communities up and down the
Mackenzie River.
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Our operations today
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Currently, Imperial’s Norman
Wells Operations produces
approximately 2,100 m3
(13,000 bbl) of oil per day
with operations on the natural
and artificial islands, and on the
Overhead view of Norman Wells Operations showing the Proven Area boundary
mainland including the CPF.
and the Town of Norman Wells boundary.
There are approximately
340 active wells. Half are
Our history in Norman Wells
injectors and half are producers. In addition to
producing oil, Imperial generates electricity for
Imperial’s presence in the Norman Wells area
internal use and for the Northwest Territories
dates back to the early 1900s. In the late summer
Power Corporation (NTPC), to supply the Town
of 1919, six members of an exploration crew
of Norman Wells.
reached the north bank of the Mackenzie River
after a two-month journey from northern
Alberta. Their target was an oil seep that had first
been documented in 1789 by explorer Alexander
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Fresh water cooling
Fresh water from the river is used for process
cooling at the CPF. Imperial’s current water
licence requires that water taken from the River
must be tested prior to use. Water is treated with
chlorine to kill harmful bacteria. Using chlorine
to treat water is a common practice in municipal
drinking water systems.
Inside the CPF, water is pumped through pipes
to cool various pieces of equipment. The fresh
water from the River does not come into contact
with any fluid in the oil production process. The
water stays inside its own separate pipe system.
As a precaution, the water passes through a
vessel where there is a sensor or instrument that
confirms there is no light oil or gas coming off the
water. While very unlikely, if any light oil or gas is
detected, a valve will close to prevent water from
going back into the River.

After the water is used for cooling, the water
is either:
1. Sent to a settling pond where it tested as it is
released back to the River.
2. Sent to the fresh water injection site where
it is pumped into the oil reservoir to help
maintain production.
For more information, see Section 6, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Diagram of freshwater cooling at Norman Wells Operations.

Water cooling process Imperial uses at Norman Wells Operations.
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Corporate policies and approach
Imperial’s approach to doing business
Imperial is committed to working in a responsible way. Company policies
guide us on how to conduct our business. These policies are available on
Imperial’s website (imperialoil.ca). Below are some examples of policies
and programs that guide us in our commitment to safe and responsible
operations at Norman Wells.
• Aboriginal relations guiding principles and guidelines
• Alcohol and drug policy
• Code of ethics and business conduct
• Community engagement
• Environment
• Health
• Product safety
• Safety
Imperial’s internal systems reinforce our policies and commitment to safe
and responsible development. These systems include a set of rules and
procedures that give employees clear directions about how to do their job.
The Operations Integrity Management System (OIMS) provides guidance
on how to maintain a safe and environmentally responsible operation while
meeting government requirements and regulations. One of many elements
of OIMS, the Facility Integrity Management System (FIMS), helps Imperial
manage facilities such as flowlines by requiring regular inspections, repairs
and replacements when needed.
For more information, see Section 7, Imperial Water Licence S03L1-001 Renewal Application S13L1-007 at www.slwb.com.
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Other permits and licences
Operations at Norman Wells are governed
by strict rules and regulations required by
many different government authorities. The
government authorities, both federal and
territorial, that issue licences, permits, and
permissions include:
• Sahtu Land and Water Board (SLWB)
• National Energy Board (NEB)

Land ownership
Imperial’s Norman Wells Operations is located in
an area known as the Norman Wells Proven Area.
The Norman Wells Proven Area was defined in
an agreement between Imperial and the federal
government in 1944. This agreement requires
Imperial to return the land in good condition
when we are finished with it.

• Aboriginal Affairs and Northern Development
(AANDC)

Within the Proven Area, Imperial’s Norman
Wells Operations is situated on federal Crown
land, territorial land and freehold land. Federal
land is administered by Aboriginal and Northern
Development Canada (AANDC) and territorial
land is administered by Municipal and Community
Affairs (MACA).

The permits issued by these regulators are
required for our Norman Wells Operations for:

For more information, see Section 8, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

• Department of Fisheries and Oceans (DFO)
• Transport Canada (TC)
• Government of the Northwest Territories
(GNWT)

• Operations of the facility
• Water use
• Waste management
• Quarrying sand
• Use of well sites and facilities
• Maintenance of docks, artificial islands and
other facilities in and near water
Imperial also has a number of other permits,
licences, and registrations for things such
as transportation of dangerous goods, boat
registrations, and electrical permits.
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Maps and figures
Imperial’s Norman Wells Operations are situated
within the Sahtu Settlement Area and covers
three geographically distinct areas: 1) )the Central
Processing Facility (CPF) located on the mainland;
2) the field located on mainland, natural and
artificial islands; and 3) the field operations on the
artificial islands.

To capture the detail of these operations and
provide regional context for the Norman Wells
Operations, five series of maps and figures have
been prepared. These large maps are available
with the full application online.
For more information, see Section 9, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Mainland Central Area.
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Community engagement and consultation

Local residents participating in a river workshop.

Imperial is committed to maintaining strong,
positive relationships with the communities where
we operate, local governments and Aboriginal
organizations. To keep relationships strong, we:

• Communicate with community members in a
number of ways including hosting issue-specific
workshops, career fairs and classroom visits with
youth, and tours of our Norman Wells Operations.

• Maintain ongoing communication with each
community through our local office to answer
any questions from local community members.

• Are respectful, attentive, and responsive to
concerns of local people.

• Hold meetings and open houses to update
community members on past, present and
future activities related to our Norman
Wells Operations.
• Collect concerns, insights, and ideas from
community members.
• Collect information from community members
to understand the traditional knowledge of
the area.

• Engage with local communities to explain
benefits of development.
• Maintain the highest safety, environmental
and ethical standards.
• Respect Northern culture.
Imperial has been engaging with communities
around Norman Wells Operations for more than
70 years to learn about their traditional lifestyle and
culture. This knowledge is applied to our business
at Norman Wells to help improve our operations.

Left and right: Local residents observe an Imperial spill response exercise.

Imperial | Water Licence Renewal Application S13L1-007 | June 2014

Section 10

Imperial hosted Traditional Knowledge
workshops in Fort Good Hope on 24 April, 2013
and Norman Wells on 26 April, 2013. Local elders
who regularly use the River were asked to share
their knowledge of the River and the surrounding
area, and to update a River map that was made
in 1993. This map includes information about the
physical features of the River, and the location of
important fishing and hunting areas for moose,
migratory birds, cabins, burial sites, etc.
In 2013, Imperial also hosted a series of public
consultations as follows:
• May 6 – Norman Wells
• May 7 – Fort Good Hope
• May 8 – Tulita
• May 9 – Colville Lake
• May 10 – Deline

Also in 2013, Imperial held two workshops for the
community: a River workshop and an Emergency
Response workshop. The River workshop took
place between the communities of Norman Wells
and Fort Good Hope. The Emergency Response
workshop demonstrated what Imperial would do
in the unlikely event of a spill on the River.
In the spring of 2014, we sent a newsletter called
Neighbour News to every mailbox in the Sahtu
area informing people about the water licence
renewal application.
A core element of Imperial’s 10-year community
engagement plan is providing community
members with opportunities to provide their input
into our operations in a variety of ways.
We will ensure all commitments made to
residents have been followed up on.
For more information, see Section 10, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Elders from Fort Good Hope de-briefing Imperial after traveling down the River together.
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Other studies
Imperial and others have conducted many studies
to help understand the local environmental
conditions in the Norman Wells area. Over the
past 10 years Imperial has completed the
following studies:
• Natural Oil Seeps – identifying the location of
natural oil seeps, determining the differences
between natural seeps and spills and
estimating the amount of oil entering the
Mackenzie River from natural seeps.
• On-site Soil Treatment – a study to determine if
soil impacted by oil could be treated on-site.
• Revegetation Trial – a study to understand
which local plants are best suited for
surface reclamation.
• Bosworth Creek Weir Removal – a study
to determine if the removal of the weir at
Bosworth Creek and the subsequent creek
bed restoration was successful.

• Metals Stabilization – a study to understand
how the local rock that has been used on site is
interacting with the local environment.
• Eco-Toxicity – a study to understand how local
plant and invertebrate species (bugs in the soil)
are impacted by contaminants.
• Geophysics – a study to understand if
technology can be used to assess permafrost
conditions, buried infrastructure, natural oil
seeps, and spills.
Studies that were completed by other groups
are available online in the Northwest Territories
Discovery Portal, (nwtdiscoveryportal.enr.gov.
nt.ca) including the Bosworth Creek Monitoring
Projects 2007-2008, 2009, 2010.
For more information, see Section 11, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

• Bosworth Creek Water Resource and Water
Quality – a study to determine the water
quality in Bosworth Creek and to understand
what fish live in the creek.

Water sampling in Bosworth Creek.

Soil being twisted in Biocell.
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Aquatic effects monitoring program
Imperial extensively studied water quality,
sediment, and fish species in the Mackenzie River
during an Aquatic Effects Monitoring Program
(AEMP) completed between 2002 – 2006. In May
2008, the SLWB accepted the final report and this
program was concluded.
Imperial has proposed to the SLWB that a new
AEMP program be initiated following government
guidelines. Imperial has asked for one year to
develop the program as it will take time to consult
with others, collect data and figure out the
best methods to use. To help get ready for this,
Imperial voluntarily participated in the GNWT’s
Community Water Monitoring Program in 2013 to
start gathering the information needed to develop
the new AEMP.
The remainder of this summary describes the
results of the 2002-2006 AEMP.

Fish surveys
Two fish studies were done as part of the
AEMP: a Loche (Burbot) liver study and a
Whitefish flesh study.
The Loche (Burbot) liver study was done to
address community concerns about the quality
of livers observed in some Loche. Large creamcoloured Loche livers are highly prized, but some
of the Loche caught had small, dark livers that
were not considered good to eat. No relationship
was found between petroleum-related chemicals
and fish and liver quality. It is normal for a few fish
in the population to have small, dark livers.

Study results showed that female fish flesh had
a ‘watery’ texture compared to the male fish flesh.
This may be because females produce eggs.
Community members from Tulita and Fort Good
Hope participated in fish surveys, and residents
from Fort Good Hope were involved with the
Whitefish flesh assessment study.

Wastewater, river water, and river
sediment quality
To test potential effects of Imperial’s Norman
Wells Operations on the river, water and
sediments from the riverbed were tested.
The study concluded that operations at Norman
Wells are not adding any oil to the River.
To test how the cooling water returned to the
River from the Norman Wells Operations mixes
with the River, a pink dye was used to see how
it dispersed in the water. The study showed that
cooling water released into the River stays close
to the River shore. After eight kilometres, the pink
dye was mixed with the River well enough that it
could not easily be detected.
Tests were also done in a laboratory to compare
how well minnows and trout survived in the
cooling water returned to the River compared
to regular River water. These tests showed the
cooling water was not harmful to the fish. The fish
survived the same in cooling water as they did in
River water.

The Whitefish flesh study looked into concerns
residents expressed since the 1980s. Local
residents reported that the flesh of Whitefish had
become too ‘watery’ and was not good to eat.
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Local residents taking part in a workshop as part of previous AEMP.

Other studies
About 60 studies have been conducted in the
area surrounding the Norman Wells Operations
and were considered in the design of the AEMP.
Results of these studies concluded that the water
quality of the Mackenzie River was very good
and would not cause problems for fish. There
were less fish with bad livers in the Mackenzie
River than other lakes and rivers in the
surrounding area.
For more information, see Section 12, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Left: Illustration of a Loche (burbot). Right: Illustration of a whitefish.
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Surveillance network program:
Inlet and outlet summary
Imperial tests the water that is taken from the
River as well as the water that is returned back
into the River. This monitoring program is part of
the Surveillance Network Program (SNP). This
program follows the rules set out in the current
water licence that tell Imperial how, when, where,
and which samples are to be collected. The
program allows Imperial to compare the quality
of water taken from the River with the water
returned to the River.

The water is monitored for a variety of
things including:
• Temperature.
• Volume (the amount).
• Oil and grease.
• Phenols – aromatic organic compounds that
can be found naturally in the environment
(plants), petroleum products, household
cleaners, and medications such as aspirin.
• Chlorine – a chemical added to
the water as it comes into the
Central Processing Facility (CPF)
to kill bacteria. Chlorine is also
commonly used in municipal
drinking water systems.
• Suspended solids - small
particles like silt and sand
in the water.
• pH – measures acids and bases.
Common acids are lemon juice
and wine, and common bases
are baking soda and soap.

This chart shows the amount of water taken from the River, the amount of water
injected into the reservoir, and the amount of water returned to the River.

• Conductivity – an indicator
about how much salt may be
dissolved in the water. Water
from the oil reservoir is saltier
than River water.
• Acute lethality – measures
the survival of fish or other
aquatic life.

Imperial is required to notify the water licence
inspector and SLWB immediately of any
measurements that do not follow the rules of
what is allowed under the licence. All monitoring
results are sent to the SLWB every month.
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Our water withdrawal
The daily and total yearly amount of water taken
from the River has been below the limit allowed by
the water licence that was issued in 2004.
From 2004 to 2012, there were six times where
there were concerns about the released water. In
each instance, Imperial reported the problem to
the water licence inspector and SLWB as required
by the water licence. Sampling errors (including
using a dirty bottle to collect the sample)
accounted for four of these instances. This means
the water quality was not actually impacted,
just the sample. The remaining two events were

related to failed acute lethality testing. Imperial
temporarily stopped water discharge during both
of these events. Both cases were reported to the
water licence inspector and SLWB. In one case,
a new water treatment chemical being used to
prevent corrosion was found to be the cause.
Imperial took immediate steps to stop using this
chemical and took measures to ensure this did
not happen again. In the other case, the lab
results could not be replicated and the cause of
the failed results was believed to be a sampling
or laboratory error.
For more information, see Section 13, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Inlet water building and sampling location.
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Surface water management
Surface water runoff is snow, ice, rainwater and
river water that naturally collects in and around
our facilities. There are ditches, well sites, and
several large impound basins where surface water
usually collects. After break up, water also needs
to be removed from bunker wells which were
under water throughout break up.
To ensure this water is clean before it is released
to the environment the water is tested. This
monitoring program is part of the Surveillance
Network Program (SNP). The SNP program
follows the rules set out in the current water
licence, it tells Imperial when, where, and what
water samples are to be collected.
In areas where the volume of water is small and
it is unlikely that water has been impacted by oil
and gas operations, it is tested using field testing
methods and equipment. They check for the
presence of:
• Visible oil sheen on the water.
• Chlorides (a measurement of how much
salt may be present in the water).

• Suspended solids (i.e., sand/silt).
• pH.
• Conductivity (an indicator of how much salt
may be present in the water).
• Dissolved solids (another indicator of
how much salt or metals may be present
in the water).
Water that is tested and meets the requirements
in the water licence is released back into the
environment. Water that does not pass the test is
taken to the Norman Wells Operations Treatment
and Injection Facility.
Each spring, Imperial’s Environmental Advisor
trains workers on how to test and release
surface water.
Between 2004 and 2012, about 800,000 m3 of
surface water was safely released back into the
environment. Results and volumes of all surface
water that was released back to the environment
are sent to the SLWB every month.

• pH.
In areas where there is a
large volume of water and
it is possible that it may
have come in contact with
oil and gas operations, a
sample is collected and
analyzed in the lab. These
samples are checked for:
• Oil and grease.
• Phenols.

Surface water runoff collection impound basin at the Norman Wells Operations.
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Example of the areas on Norman Wells Operations mainland that collect surface water for testing.
For more information, see Section 14, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.
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Managing drilling fluid
Drilling waste is made up of clay, water, and other
fluids. It is created during the drilling of a well.
Drilling fluid, or, as it is sometimes called, drilling
mud, is used to clear soil and rock from the area
of the drill bit. The fluid or mud is also used to
keep the drill bit cool and clean during the drilling
process. Once the well has been drilled the
drilling waste is no longer needed and must be
managed appropriately.
Imperial’s current water licence has conditions
on how to manage drilling waste. In the past,
this waste was managed through the use of
sumps. However, over the last 10 years, Imperial’s
Norman Wells Operations has had limited drilling
and has stopped using sumps as the disposal
method for drilling waste. Historic sumps
located on the Norman Wells Operations are
now part of Imperial’s abandonment and
reclamation program.

Future drilling plans
At this time, Imperial has no drilling activities
planned for the Norman Wells Operations. If any
wells were to be drilled in the future, Imperial
does not plan to dispose of drilling waste in
sumps. The liquid and solids created during the
drilling process would be separated. The fluids
would be treated and managed through the
Treatment and Injection Facility, and the drilling
solids would be shipped to an approved waste
management facility.
Imperial has requested that all reference to
active sumps be removed from the current water
licence, as there are no longer any active sumps.
For more information, see Section 15, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Sump site after recapping and seeding.
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Abandonment and reclamation
When areas of the Norman Wells Operations are
no longer needed, Imperial develops a plan to
clean up the area so the land can be used in the
future for other purposes. The abandonment and
reclamation (A&R) process is done in phases.
Imperial’s abandonment and reclamation
program follows recommended methods
issued by the federal government (Canadian
Council of Ministers of the Environment
[CCME]), and includes:
1. Shutting down work and operations in the area
and removing equipment and buildings.
2. Investigation of the area to determine if there
are any environmental impacts in the soil or
groundwater. This involves studying existing
aerial photographs or plans of the site. Also,
people who have knowledge of the area are
interviewed, and the soil and groundwater are
tested in a lab.

3. If impacts from the Norman Wells Operations
are found in the soil or groundwater, Imperial
remediates the land to ensure that people,
wildlife, or vegetation are not harmed.
4. Once the site has been cleaned up, Imperial
prepares the area so that vegetation native to
the area can grow and that rainwater drains
properly. This may involve contouring the land,
spreading clean soil, and planting seeds.
5. Areas are monitored to make sure that the
reclamation has been successful and can
include monitoring of vegetation, groundwater,
soil, and surface stability (erosion).
6. When all of the steps are finished, the site
can be closed and the land is returned for
other uses.

1. Decommissioning
and Dismantling

2. Phase I/II/III
Environmental Assessment

4. Surface Reclamation

3. Remediation

5. Monitoring

6. Closure

Abandonment Phase
Reclamation Phase
A diagram of the steps taken in Imperial’s abandonment and reclamation process.
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Abandonment and reclamation activities began
at Imperial’s Norman Wells Operations in 1996
when the refinery was closed down.

for successful reclamation. Some of these studies
looked at how to treat impacted soils and which
types of plants to use and how to plant them.

There are numerous sites around the Norman
Wells Operations that are in the process of being
abandoned or reclaimed.

Abandonment and reclamation activities have
been reported every year to the SLWB and
are posted on the public registry, available at
www.slwb.com.

To understand how the northern climate impacts
reclamation efforts, Imperial has also conducted
a number of studies so that plans can be modified

Left: Reclaimed former reduced crude flare pit. Right: Recapped and seeded sump.

Left and right: Contract workers getting soil samples at
a drill site.

For more information, see Section 16, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Imperial | Water Licence Renewal Application S13L1-007 | June 2014

Norman Wells
Water Licence Renewal
Section 17

Spill response
Preventing spills
Imperial is committed to preventing spills. In
order to meet this commitment the Norman Wells
Operations is regularly engaged in a number of
activities including:
• Training personnel to safely and properly
operate equipment.
• Training employees on spill prevention.
• The regular inspection, testing and
maintenance of production lines and
equipment.

The system within OIMS that is used to help
prevent and manage spills and leaks (from
equipment) is called FIMS (Facilities Integrity
Management System).
FIMS ensures the equipment in our operations
is regularly checked, properly maintained and/or
replaced when needed.
Inspection processes for flowlines, facilities and
equipment look for issues such as corrosion or
excessive wear due to age.
Maintenance or replacement plans are then made
to ensure safe reliable operations.

These activities and programs help to prevent
leaks and spills.

Some other activities which support spill
prevention are:

Imperial uses its OIMS (Operations Integrity
Management System) to ensure its operations are
run in a safe and environmentally responsible way.

• Scheduled inspections of the inside and outside
of our flowlines.

Within these systems there are processes,
standards, procedures, and tools that help
Imperial ensure its operations are safe and
operating in a way that prevents spills.

• Digs to visually verify the condition of buried
lines or equipment.

Imperial focuses on a range of areas to prevent
spills. Two key areas are Human Performance and
Facility Integrity.

• Scheduled facility inspections.

Below is a picture of a tool used to inspect the
inside and pipe wall of a flowline. Devices such
as these provide information on the condition,
thickness and integrity of the flowline.

Work on Human Performance begins as soon as
employees or contractors begin work at our site.
Environmental awareness training is given to all
workers. Environmental discussions are a key part
of regular daily and monthly meetings. Lessons
learned from events on site as well as other areas
are discussed and reviewed to ensure we learn
from experiences. Through the regular review of
expectations and learnings, we ensure workers
remain focused on spill prevention.

Electronic pipeline inspection tool.
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Response and reporting

Our spill record

A variety of spill response and emergency
response exercises are conducted every year. By
doing regular spill response exercises Imperial is
prepared to respond, control and clean-up spills
quickly. Details of these emergency response
exercises are reported to the SLWB and copies
of these reports are available from the SLWB
website (slwb.com).

While every effort is made to prevent spills, they
have occurred. Between 2004 and 2012, Imperial
Oil reported 117 spills, an average of 13 spills per
year. Of these 117 spills, two were into the River.
These two events occurred as a result of damage
to facilities due to ice during break-up.

As per the regulations, if a spill occurs, Imperial
reports it immediately to the Northwest
Territories-Nunavut (NT-NU) Spill Report Line at
867-920-8130. At the same time, Imperial initiates
response plans and works to isolate, control
and clean up the spill. As needed, a detailed
assessment and remediation plan is developed
for approval by the National Energy Board.

The remaining 115 spills were on land, of which
59 percent of the volume spilled was fresh water.
Learnings are taken from every spill and applied
to prevent similar occurrences.
For more information, see Section 17, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.

Imperial spill response crew during a shoreline exercise.
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Management plans
Spill Contingency and Response Plan
(SCARP)
Imperial’s Spill Contingency and Response
Plan provides workers with information to
appropriately respond if a spill occurs. The plan
helps reduce safety hazards and environmental
impact by providing guidance on spill clean-up.
This plan includes steps on how to clean up spills
such as crude oil, produced water, chemicals,
and fuels as well as how to clean up spills under
different conditions (i.e., on land, under or over
ice, etc.).

Using traditional knowledge, Imperial updated
the environmental map that shows important
local sites between Norman Wells and Fort Good
Hope. This map can be used by spill responders so
they are aware of cabins, important hunting and
fishing areas, good access points, sand bars and
other important sites when responding to a spill.
As per the regulations, spills must be reported
immediately to the Northwest Territories Nunavut (NT-NU) Spill Report Line. Spills
resulting from the Norman Wells Operations are
investigated and details of the investigation are
provided to the National Energy Board.

Fuel Management Plan
Several different fuels are used and stored
at Imperial’s Norman Wells Operations,
including diesel, gasoline, propane,
aviation fuel, and methanol. The Fuel Plan
identifies where fuel is stored, what types
are stored, quantities and containment
(such as bermed, lined, or double-walled).
It also outlines handling procedures and
the division of responsibilities between
different parts of the company and
contractors. Tank inspections are
completed at regular intervals.

Environmental Protection Plan
Map of fuel storage locations around Norman Wells Operations.

The Environmental Protection Plan
(EPP) outlines the management programs and
protection practices in place to protect the
environment. Topics covered include:
• Air, climate, and atmosphere
• Land and vegetation
• Groundwater and soil
• Surface water quality

Surface water sampling in Bosworth Creek.

• Wildlife
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The Environmental Protection Plan ensures
that Norman Wells Operations protect the
environment. The plan is designed to:
• Minimize environmental impacts.
• Meet all legal and regulatory requirements.
• Track environmental performance, including
emissions, discharges, and wastes.
A site orientation that includes training on spills,
air, odours, waste and wildlife is required for all
new employees and contractors. Environmental
training, such as spill response training and
surface water release, required for specific
jobs have been identified. The completion of
this training is tracked in employee records.
Environmental topics are discussed at regular
morning meetings.

Fox and Canada geese are common in the Norman Wells area.

Waste Management Plan (WMP)

year, an updated inventory must be submitted to
the government and the local fire department.
Waste stored inside this yard includes small
volumes of impacted soil, oily rags, waste oil
and glycol, batteries, empty barrels, etc.
The F-31X Treatment and Injection Facility is a
solid-liquid separation facility. When solids have
separated from liquids, they are transported south
for disposal at government approved facilities.
When oil has been separated from the water it
is trucked to the Central Processing Facility and
when water has been separated it is injected into
the reservoir to help maintain oil production.
At the biocell treatment facility, soils with low
amounts of hydrocarbon are treated. During
this process, impacted soil is placed in rows and
turned over several times during the summer.
Decomposition of the oil by microorganisms
reduces the amount oil in the soil. In some cases,
fertilizers (similar to what you would use in your
garden) assist in the treatment process. The
treated soil is tested to ensure it meets standards
set out by the government before it is returned
to the land. Once the soils are confirmed to be
cleaned and healthy they can be returned back
to the land.

The Waste Management Plan outlines how waste
is managed on Imperial’s Norman Wells site.
The purpose of this plan is to minimize safety
hazards and environmental impact by providing
information on the different types of waste
generated, the available waste facilities on site,
company processes and safety.

Biocell treatment with twister bucket.

All waste being shipped south is tracked.
Hazardous waste storage yard.

On-site facilities include:
• Hazardous Waste Storage Yard.
• F-31X Treatment and Injection Facility.
• Soil Treatment Facility (biocell).
Shipment of waste south can only be done in the
summer via barge or in winter via winter road.
Waste needs to be properly managed and stored
on-site until it can be safely sent out. Imperial has
a hazardous waste storage yard approved by the
Government of the Northwest Territories. Every

Since the Operation is located within the town
boundaries and is a registered business in
Norman Wells, trash from offices (domestic
waste) is disposed of at the Town of Norman
Wells landfill and sewage is collected and taken
to the Town of Norman Wells sewage lagoon.
For more information, see Section 18, Imperial Water
Licence S03L1-001 - Renewal Application S13L1-007
at www.slwb.com.
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Traditional knowledge
In the 1990s, information about the Mackenzie
River and the local wildlife was gathered and
used to make a map of the area between Norman
Wells and Fort Good Hope.
In April of 2013, workshops were held in Norman
Wells and Fort Good Hope with elders who use
the Mackenzie River to confirm the information
collected in the 1990s accurately reflected the
area today. We received valuable information
about the:
• Physical features of the River, including changes
in islands and vegetation and access points.

• Location of fish and fish types.
• Location of moose and other large animal
habitats along the River.
• Types of migratory birds and their gathering
and nesting areas along the River.
• Seasonal uses of the River and shore
line resources.
• Locations of cabins and the names of
cabin owners.
• Locations of burial, cultural, and spiritual sites.

Conclusion
The map was brought
to each of the five
community meetings
in May 2013 to gather
additional information.
The Traditional
Knowledge map is an
important tool in the
Spill Contingency and
Response Plan and will
help first responders
to quickly identify
important places in
case of emergency.
For more information,
see Section 19,
Imperial Water Licence
S03L1-001 - Renewal
Application S13L1-007
at www.slwb.com.

A small portion of the Traditional Knowledge Map, the area surrounding Norman Wells
Operations and the Town of Norman Wells. Red text indicates new information added during
Traditional Knowledge workshops held in April 2013.
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