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Item Description:



General Reviewer
Information:

Water Licence Renewal Application - this is Imperial's Water Licence Renewal Application which is
out for review. Comments should address the sections of this application.
Work Plan - this is the timeline of components for the Licence Renewal process. This is for public
information purposes only. Please make notes in your calendars of dates if you wish to partake in any
parts of this Licence Renewal.
Emergency Response Plan - the currently approved Emergency Response Plan for Norman Wells from
2012 for informational purposes.
Revised Work Plan - As of November 7, 2013 this is the working workplan, please make a note of
the revised dates.
Re:

Water Licence Renewal Application – S13L1-007

Imperial Oil Resources Limited Type ‘A’ Water Licence Renewal
Norman Wells Operations
Request for Comments
Attached for your review and comment is the Type ‘A’ Water Licence Renewal Application from Imperial Oil
Resources Limited for continuing operation of their Norman Wells facilities.
The renewal application includes 20 sections, the most recent Emergency Response Plan from the Norman
Wells Operations, and the Work Plan for the Type ‘A’ Renewal. The Work Plan contains the expected dates of
all components of the renewal process. These dates are subject to change at the Board’s discretion. Notification
of all deadlines will be available on the Online Review System or through correspondence from the Board.
Please submit your comments or concerns in writing to our office through the online review system, no later
than Monday November 18, 2013. Comments shall be uploaded directly to the online review system. If
you are unsure of how to do this please contact the Sahtu Land and Water Board office. Should you need
additional time, please contact us prior to the above noted date.
Thank you for your time and effort on this matter.
Contact
Information:

Tony Morris 867-598-2413 ext 223

Comment Summary
Proponent General File(s)
ID Proponent General File Comment
1
See attached. Submitted by email to Tony Morris on Monday November 18.
(doc)
1
See attached.
(doc)

AANDC: Rick Walbourne
ID Topic
Reviewer Comment/Recommendation
25 General File
Comment (doc) AANDC Cover Letter Imperial Oil WL Renewal
Recommendation
1
Water Licence Comment The Scope of Imperial Oil Ltd.
Revisions
(IOL) water licence does not currently
Scope and
include - and should be updated to include
Definitions
- the following operations/programs : Contaminated Soils Treatment Facility
(Biocell); - Groundwater Monitoring; Progressive Reclamation; and, - Closure
and Reclamation. Further, the Definitions
section of the water licence should include
definitions of the Biocell, Groundwater
Monitoring Program, Progressive
Reclamation and Closure and
Reclamation.
Recommendation AANDC recommends
that the Scope of Imperial Oil Ltd. current
water licence be updated to reflect the
current and future operations at the site.

Proponent Response

Dec 13: A discussion of groundwater monitoring program is
provided in response to AANDC ID 6 and operation of the biocell
in response to AANDC ID 8. Conditions applying to reclamation
are included in Part H of the current licence and program details
updated annually in the annual reports submitted to the SLWB.
IOR has suggested some updates to this section of the licence as
described in section 16 of the application. IOR suggests the
following definitions be included in the water licence:
Groundwater Monitoring Program: A series or network of
monitoring wells designed to test groundwater conditions for
comparison against baseline data obtained from a point or area
designated as a control. Data are also evaluated relative to current
regulatory guidelines protective of human and ecological health.
Progressive Reclamation: To reduce current and future
environmental liabilities and meet applicable regulatory
requirements and stakeholder expectations. Progressive
reclamation or “reclaim as you go” is an intrinsic aspect of oil and
gas development and closure planning. The benefits of progressive
reclamation are many, including:



Sets the stage for the reclaimed land to evolve into a selfsustaining ecosystem early on;
Allows operators and regulators to establish a longer
performance record of the reclaimed lands, thereby
enabling continuous improvement and adaptive
management;
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Surface and
Groundwater
Monitoring
Monitoring
results

Comment AANDC recommends all
existing surface and groundwater quality
results be submitted to the Board as part
of the current water licence renewal
process. This data should include lab
sheets for any analyses conducted offsite.
If possible the data and reports should be
provided in a electronic (i.e. usable) form
such as a database or spreadsheet.
Recommendation AANDC recommends
all monitoring data and lab results be
submitted to the Sahtu Land and Water
Board, as part of the current water licence
renewal.
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Surface Water

Comment The current water licence

Biocell / Biotreatment Cell: An on-site area or engineered cell
designed for the treatment of soil through biological processes such
as microbial metabolism to degrade soil and water contaminants
and decontaminate sites to meet remedial objectives. The
bioremediation process may involve the addition of water and
nutrients, as well as aeration through mechanical processing (a
twister bucket attachment on an excavator). Also known as
Biocell. Closure/No Further Action: Refers to the process and
time whereby all of the owner or operator’s abandonment and/or
reclamation responsibilities have been met to the satisfaction of
applicable regulatory agencies. The process requires the permanent
termination of operations, the dismantlement of all infrastructure,
and the successful reclamation of the site. Reclamation: The
process of returning a disturbed site to its natural state or one for
other productive uses that prevents or minimizes any adverse
effects on the environment or threats to human health and safety.
Dec 13: Norman Wells Abandonment and Restoration Annual
Report. Similarly, the laboratory analyses from all surface water
run-off releases and surveillance stations are summarized and
submitted to the Board in the Monthly Water Use Reports as well
as the Annual Water Use Report Dec 13: Monitoring and
laboratory data collected pursuant to the abandonment and
reclamation program is summarized and submitted to the Sahtu
Land and Water Board as part of the Norman Wells Abandonment
and Restoration Annual Report. Similarly, the laboratory analyses
from all surface water run-off releases and surveillance stations are
summarized and submitted to the Board in the Monthly Water Use
Reports as well as the Annual Water Use Report due on March
31st each year. As the laboratory certificates of analyses comprise
a large volume of data, they are kept on file (rather than included in
various reports) and made available to the SLWB and Inspector as
requested.
Dec 13: IOR has updated Figure 4.3 in Section 9 Maps and
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Monitoring
SNP sampling
locations reassessent + Map

includes 2 active sampling locations
(S03L1-01 & S03L1-02), and 2 inactive
sampling stations (S03L1-2 & S03L1-3).
All current surface water sampling
locations should be represented on a map
that includes the location and orientation
of structures, facilities and storage areas at
the site.
Recommendation A map including all
current surface water SNP sampling
stations with associated GPS coordinates
should be submitted to the Board as part
of the current water licence renewal.
Furthermore, AANDC recommends all
current SNP surface sampling locations to
be reviewed for adequacy, and that any
supplemental SNP sampling stations
deemed necessary be added to the current
Surveillance Network Program.

Figures (see attached – copy provided as separate pdf file) to
include locations where surface water run-off often collects and is
tested prior to release. Areas where run-off often collects is in
impound basins and ditches. The ditches and CPF Impound Area
have been designed with a culvert gate that can be opened and
closed as needed to release tested water. For the LT 11 Impound
Basin, Refinery Impound Basin, and Refinery Water Flood Basin a
pump must be set up each spring/summer to release the tested
water. There are other areas on site such as bermed areas, well
pads, bunkers, and excavations where surface water run-off may
need to be tested for release, however, depending on weather
conditions and work activities these release locations vary. The
GPS coordinates (NAD84) of all regular sample locations are
provided below:
Location
Longitude
Latitude
S03L1-01 (CPF
W126°53.053’
N65°17.230’
Inlet)
S03L1-02 (CPF
W126°53.093’
N65°17.196’
Outlet)
CPF Impound Area W126°53.121’
N65°17.132’
LT 11 Impound
W126°51.722’
N65°17.027’
Basin
Refinery Impound
W126°50.817’
N65°16.888’
Basin
Refinery Water
W126°50.539’
N65°16.938’
Flood Basin

Surface Quality
Monitoring
Section 14.4 :
Surface Run off

Comment There are different sampling
regimes for areas "where impacts are
anticipated" as opposed to areas "where
no impacts are anticipated". Also, Page 4
lists a limit of 500 mg/L for chlorides.

Dec 13: The Surveillance Network Program (SNP) for surface
water run-off is operated under the terms of the existing water
licence. Different analytical parameters are specified depending on
whether water is in areas “where no impacts are anticipated” or in
“areas where impacts may be anticipated”. IOR applies the “areas

AANDC does not recall any discussions
or rationalization for setting the discharge
criteria of 500 mg/L for chlorides.
Recommendation AANDC requests
information on the criteria used to identify
"areas where impacts are anticipated"
since this selection will determine the type
of sampling carried out at a location.
AANDC requests that additional
information be provided supporting the
chloride criterion of 500 mg/L. AANDC
would look forward to working with IOL
and the SLWB to decrease this critieria if
it is practical and acheivable.

where no impacts are anticipated” to areas where there is no known
historic impacts and no current potential for concern. The potential
for concern is determined by ensuring there are is no visual sheen,
chlorides are < 500 mg/l, and pH is between 6-9. Areas where no
impacts are anticipated could include bermed areas, ditches,
excavations, bunkers, etc. IOR applies the “areas where impacts
may be anticipated” in or near areas of known historic impact.
IOR classifies impound basins as “areas where impacts may be
anticipated” due to the large volume of surface water run-off that
collects over areas such as the Central Processing Facility, former
Battery 3 or refinery site. In areas where a visual sheen is present,
chlorides are > 500 mg/l, and pH is outside the 6-9 range would
also be classified as an “area where impacts may be anticipated”.
In addition to the Impound Basins, areas where impacts may be
anticipated can also include bermed areas, ditches, excavations,
bunkers, etc. Results are reviewed prior to release of any surface
water run-off. Run-off that does not meet release criteria outlined
in the Water Licence is transported to F-31X Treatment and
Injection Facility. Over the current licence period, IOR has
released 859, 883 m3 (800,381 m3 to year-end 2012 plus 59,502
m3 year-to-date in 2013) surface water run-off without incident.
IOR requested the addition of chloride sampling and the release
criteria of 500 mg/L in the 2004 Water Licence Renewal
Application. This value, as discussed with the Technical Advisory
Committee and Sahtu Land and Water Board in 2004, and is the
acceptable standard in Alberta and British Columbia. The periodic
release of water below this value to a terrestrial surface (and not
directly to water) is not anticipated to have an impact and is low
enough to prevent unacceptable concentrations in the watershed.
The Canadian Council of Ministers of the Environment recently
updated the Canadian Water Quality Guidelines for the Protection
of Aquatic Life criteria to 120 mg/L for long term exposure and
640 mg/L for short term exposure. The periodic release of water at
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500 mg/L meets the short term exposure standard and with
dispersion would not be anticipated to raise concentrations in the
watershed to 120 mg/L. Based on past data, IOR expects release
water to be much lower than 500 mg/L, but believes that the level
remains protective and is consistent with other regulatory
jurisdictions.
Surface quality Comment While IOL has proposed a
Dec 13: Part I of the existing Water Licence (S03L-001 as
Monitoring
condition in the Water Licence regarding amended) required the implementation of an approved aquatic
AEMP
the requirement for an Aquatic Effects
effects monitoring program. In February 2000, IOR submitted a
Monitoring Program, there is very little
discussion paper to the SLWB outlining the NWO AEMP. The
information on the scope of any AEMP. discussion paper included background information and the
The application package summarized the scientific rationale upon which this AEMP would be based. In
previous AEMP results however the
July 2002, the final AEMP Study Design (Golder 2002) was
previous AEMP does not align with
approved by the SLWB. The approved program was initiated in
AANDC's AEMP Guidelines. The
2002 and completed in 2006. The final report was submitted in
previous AEMP consisted of plume
2007 to the SLWB and members of a Technical Advisory
surveys, fish testing, liver ratings, etc with Committee for review (Golder 2007). On May 14, 2008, the
very little statistical inpretation. More
SLWB accepted the report and the AEMP was concluded. IOR
rigorous sampling and analyses are
proposes to implement a new AEMP as part of its Licence
required to address specific questions and Renewal. A number of guidelines in this regard have been
potential effect assessments.
developed since the last program was completed including
Recommendation AANDC looks
Guidelines for Designing and Implementing Aquatic Effects
forward to working with IOL and any
Monitoring Programs: Overview (MVLWB June 2009),
other interested party, when it comes to
Guidelines for Designing and Implementing Aquatic Effects
providing comments on the proposed
Monitoring Programs for Development Projects in the Northwest
AEMP and recommends that a working
Territories. (Government of Canada, 2009) and the Guidelines for
group be established in this regard.
Adaptive Management – a Response Framework for Aquatic
Effects Monitoring (Wek’èezhìi Land & Water Board October 17,
2010) which is currently in draft. IOR suggests that a phased
implementation period that includes review and consultation with
the SLWB, AANDC and others be included in the new water
licence to allow for orderly program development in consideration
of these various guidelines and draft documents as well as the
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Groundwater
Quality
Monitoring
Groundwater
Monitoring Plan
and Map

Comment The groundwater monitoring
program at the IOL site should be better
defined and outlined as part of this water
licence renewal process. The plan is
important to understand if operations at
the site are having an impact on
groundwater in the area. A Groundwater
Monitoring Plan should therefore be
prepared by IOL and submitted to the
Board as part of this renewal application.
Recommendation AANDC recommends
that a Groundwater Monitoring Plan
(GWMP) be submitted to the SLWB as

unique operating and environmental conditions at Norman Wells.
In 2012-2013, the Environment and Natural Resources (ENR)
department of the GNWT collaborated with 12 communities to
develop and implement community-based monitoring throughout
the NWT. Community participants are actively involved
throughout the program, including training on use, deployment,
and retrieval of equipment. Participants are hired and remunerated
for their work. All results obtained are presented to community
groups first, prior to release elsewhere. Community involvement
fosters trust in the results and builds capacity for communities to
monitor the quality of waters now and into the future. For 20132014, ENR-GNWT has partnered with 21 communities and six
other external agencies (others include Dehcho First Nations
Aboriginal Aquatic and Ocean Resource Management Program,
Aboriginal Affairs and Northern Development Canada (AANDC),
and the Inuvialuit Settlement Region Community Monitoring
Program). IOR approached ENR-GNWT and asked if we could
participate in this year’s program on a one year trial basis. It is
hoped that the results of this year’s work can be used by IOR to
assist in the development of a new AEMP.
Dec 13: IOR’s existing Groundwater Monitoring Program
(GWMP) has two main tranches:
1. abandonment & reclamation and
2. ongoing operations.
In addition, there are a number of background sites used for
comparison by both. Wells installed for the purposes of
abandonment and reclamation are intended to identify and
delineate areas of historic impact and track the progress of
remediation programs. These wells are in areas that are managed
by the Imperial Oil Environmental Services (IOES) Division which
is based out of Calgary, Alberta. These areas are in the process of

part of the renewal application. AANDC
recommends that the renewal licence
include a condition that requires a
submission of a GWMP which would be
for review and approval by the Board.
Further, the GWMP should be revised
yearly to reflect any changes in current
operations or monitoring program results.

7

being remediated and reclaimed and are no longer needed for oil
and gas production. Monitoring results from these wells are
included in the Annual Abandonment and Reclamation Report filed
each year with the SLWB as required under the existing licence.
Operations monitoring wells are installed in and near active work
areas and managed by the local Norman Wells Operation. The
purpose of these wells is to delineate areas of potential impact and
monitor groundwater movements. When the lands on which these
wells are situated are no longer needed for oil and gas production,
responsibility for them is transferred from Operations to IOES and,
as needed, remediation and reclamation of the lands and
groundwater formally begins. The current licence does not include
a reporting provision for ongoing operations groundwater wells.
As such, this data is collected and reviewed internally, but not
formally filed with the SLWB. IOR agrees that documenting the
GWMP as a whole, and formalizing the ongoing operations
tranche by way of annual reports filed to the SLWB, would assist
reviewers in understanding site conditions as a whole. IOR
proposes that documentation of the GWMP be undertaken during
the first year of the new licence term. Given that the two tranches
are currently managed by different corporate entities, under
different budgets, and by different staff, we request that a period of
transition be allowed for with regard to aligning annual report
formats.
Contaminated Comment To align with contaminated
Dec 13: For the purposes of the Abandonment and Reclamation
Soil
soils operations, treatment criteria should (A&R) and Operations site assessment and remediation activities
Management
be added for: pH, Benzene, Ethylbenzene, being conducted at Norman Wells, analytical results are compared
Conditions
Toluene, Xylene - as well as preto existing federal CCME (2007, 2008, 2010) soil quality
applying to
determined Fine Grained Soil and Coarse guidelines. The development of site-specific, risk based
Waste disposal Grained Soil requirements for Total
remediation criteria is underway for select parameters and will
petroleum hydrocarbons Fraction 1, 2, 3 ultimately dictate the remedial endpoints of the site. In the interim,
& 4, as per "GNWT Guidelines for
the CCME guidelines are viewed as conservative endpoints for onContaminated Site Remediation". The
going remediation and reclamation activities at the Site. In 2009,

criteria should reflect the intended use of
the remediated soil (e.g. capping
material). Such additions should be made
within the water licence section relating to
Conditions Applying to Waste Disposal.
Recommendation AANDC recommends
that Conditions Applying to Waste
Disposal be updated to reflect the
operation of a contaminated soil treatment
facility.
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Contaminated
Soil
Management
Operation and
Maintenance
Plan

Comment AANDC notes that the purpose
of the Operation & Maintenance (O&M)
plan is to provide specific procedures and
information on operational tasks relating
to treatment at the Biocell facility. Such a
plan should also contain contaminated soil
sampling procedures and an associated
quality assurance/quality control (QA/QC)
program; transfer procedures between
temporary storage cells and treatment and

IOR elected to apply the CCME guidelines rather than the NT
guidelines (NT 2003) as additional scientific rationale for
petroleum hydrocarbon guideline selection (notably for benzene,
toluene, ethylbenzene and xylenes (BTEX)) was published
between 2004 and 2008. The most current CCME guidelines are
based on:




site specific land use;
soil grain size; and
applicable exposure pathways.

Further, Norman Wells Operations reporting on flowline release
site remediation activities utilizes the CCME guidelines in
accordance with the National Energy Board (NEB) Remediation
Process Guide (2011). To better align A&R and Operations soil
and groundwater remediation activities on the Site, the CCME
guidelines were selected as the default standard. Based on
discussion with the NT Resources, Wildlife and Economic
Development, the proponent has the option of applying either NT
or CCME guidelines, with the understanding that the territorial and
federal guidelines are expected to be harmonized in the near future.
It should be noted that the NT guidelines were originally based on
the CCME guidelines available at the time (pre-2003).
Dec 13: The Norman Wells Biocell has a detailed Operation and
Maintenance manual that governs all aspects of acceptance,
treatment, and disposition of soil. The current Operation and
Maintenance manual is available to the SLWB and the Inspector
on request. Imperial Oil does not believe the Operation and
Maintenance manual should be part of the water licence, as this
information is considered proprietary and provides a competitive
advantage. A summary description of Biocell activity is provided
below. Biocell Synopsis The Biocell is operated under a defined
set of guidelines, to ensure that soil acceptance parameters,

the Biocell; soil turning frequency and
specific treatment methods; soil
acceptance/refusal criteria which would
be used to determine if contaminated soil
is to be treated on-site or transported to an
approved facility outside the NWT, etc.
Part E of the water licence, Conditions
Applying to Operation and Maintenance,
should be updated to include the
requirement of an O&M plan for the
Biocell contaminated soils treatment
facility. Further, accetable soil treatment
criteria should be described by IOL for
contaminants such as: pH, Benzene,
Ethylbenzene, Toluene, Xylene,
Petroleum Hydrocarbon Fractions 1, 2, 3
& 4 as per "GNWT Guidelines for
Contaminated Site Remediation"
Additionally, the Board should consider
including a schedule in the water licence
that outlines the necessary components to
be included in this O&M plan.
Recommendation AANDC recommends
that a Contaminated Soil Treatement
Facilities Operation and Maintenance Plan
be submitted as part of the renewal
application. AANDC recommends that the
plan be required in the water licence and
that it would be submitted for the review
and approval of the Board.

treatment methods, sampling and analytical methods, remediation
guidelines, soil tracking and final soil disposition meet current
regulatory and industry standards. The following is a brief
summary of each of these Biocell operation components. Biocell
Soil Acceptance Guidelines All soil is sampled and analyzed for
the following parameters before being accepted into the Biocell for
on-site treatment:







Salinity parameters (pH, electrical conductivity (EC), main
soluble ions and sodium adsorption ratio (SAR));
Available nutrients (nitrogen, phosphorous, potassium and
sulphur);
Heavy metals / trace elements;
Petroleum hydrocarbon (PHC) fractions F1 through F4G;
Benzene, toluene, ethylbenzene, xylenes (BTEX); and
Polycyclic aromatic hydrocarbons (PAHs) on a case by
case basis.

To be accepted into the Biocell, soil must meet current Canadian
Council of Ministers of the Environment (CCME) guidelines
and/or background conditions for pH, EC, SAR and total metals, as
these parameters are not amenable to biotreatment. The pretreatment hydrocarbon concentrations must be at a level where
remediation targets can be met in a reasonable timeframe (< 3
years) through biotreatment. For example, the acceptance
guidelines for fine grained soil to be used for industrial purposes
include PHC F1 (< 10,000 mg/kg), PHC F2 (< 5,000 mg/kg), PHC
F3 (< 5,000 mg/kg), PHC F4 (< 6,600 mg/kg), BTEX (< 1,000
mg/kg each). Biocell Remediation Guidelines Analytical results
of treated soil are compared to existing CCME environmental soil
quality guidelines, as well as site-specific background conditions.
With the exception of the BTEX and PAH parameters, the CCME
guidelines are consistent with the GNWT guidelines for

contaminated site remediation. CCME has developed and
published more recent guidelines for BTEX and PAH parameters
that are risk-based and allow for guideline selection based on sitespecific conditions. For example, the presence of naturally
occurring hydrocarbons in the shallow groundwater bearing zone
in Norman Wells renders the water unsuitable for human
consumption, indicating that the groundwater drinking water
protection pathway may not be applicable in Norman Wells. The
Biocell soil remediation objective is to meet, at a minimum, the
guidelines for industrial land use. The guideline selection is based
on predominant grain size (fine or coarse grained), as well as
planned future use of the soil on-site. Depending on the soil source
location and the expected disposition of the treated soil, the
remediation guidelines may be modified on a case by case basis to
account for site-specific contaminant migration pathway or
receptor exclusion. In general, soil treated in the Biocell will meet
CCME industrial use guidelines, and will be re-used on the
Mainland portion of the site as backfill material in remedial
excavations. Soil Treatment Once soil has been pre-screened for
acceptance into the Biocell, it is placed in windrows to optimize
the Biocell soil volume capacity while providing access for heavy
equipment. The soil is treated with a twister bucket attachment on
a tracked excavator. The bucket contains rotating discs with
hammers that break up large clods of soil and effectively
homogenize and aerate the soil. Commercially available fertilizer
(typically nitrogen and phosphorous) can be added directly into the
bucket as soil is processed. The rate of fertilizer addition is based
on soil nutrient analysis, and aims to achieve and maintain a
Carbon:Nitrogen:Phosphorous (C:N:P) ratio of 100:2.5:1 to
enhance microbial activity and the biodegradation process. Soil
Sampling and Analysis Soil windrows are sampled on an on-going
basis as treatment proceeds, to monitor the progress of
hydrocarbon degradation. Windrows are typically sampled a
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Contaminated
Soil
Management
Biocell and
Temporary
storage cell

Comment The Waste Management Plan
(WMP) states that in 2012, the two
biotreatment cells constructed in 2001
were decommissionned and replaced by
one cell which was constructed over the
former site. The new cell (Biocell) is
designed with a compacted clay base

minimum of once per month, with laboratory analysis conducted at
a minimum rate of one discrete sample per 100 – 200 m3 of treated
soil. Sampling frequency and intensity may vary depending on the
nature of the contaminants of concern and the results of the field
screening for organic vapours in the soil. Windrow samples are
typically submitted for laboratory analysis of available nutrients,
and petroleum hydrocarbon fractions F1 through F4G. On a case
by case basis, samples may also be analyzed for salinity
parameters. Once remediation targets are close to being met,
treated soils are also analyzed for BTEX parameters, and PAHs on
a case by case basis. Closure sampling density is approximately
one sample per 25 to 30 m3 of soil for smaller volumes (< 200
m3), with decreasing density as the volume increases. Soil
Tracking and Disposition Once closure sampling of the windrowed
soil verifies that the remediation guidelines have been achieved,
the soil is removed from the Biocell and logged/tracked on soil
tracking forms. The forms document where the soil was originally
sourced from, and where it is placed following treatment.
Depending on the final chemistry and remedial targets met, the soil
may be used to backfill remedial excavations, or for surface
reclamation purposes on the Mainland portion of the site. If the soil
meets residential/parkland guidelines, it may also be re-used as fill
at a location on one of the natural islands (Goose or Bear Island).
Soil tracking forms are maintained on-site, and volumes of soil
treated are summarized in the annual Abandonment and
Reclamation report submitted to the SLWB.
Dec 13: IOR has updated the information in Appendix A of the
Norman Wells Operation Waste Management Plan to include all
waste storage and treatment locations actively managed on its site.
Red dots on the updated figure (pdf copy attached separately)
indicate current temporary impacted soil storage locations; four
lined bermed cells and one three-sided shale bin storage area
(Table 1 below). Historic temporary soil storage areas are not

covered with a High Density Polyethylene included in Appendix A as these areas are managed through
(HDPE) liner, and is capable of accepting remediation and clean up plans (i.e. O-18X and Q-06X
5,000 m3 of soil at once. A sump for
remediation). Clean-up plans are submitted to the SLWB and
runoff collection is located at the end of NEB. The areas listed are designed to store impacted material
the cell. Depending on the degree of
while soil treatment options are being evaluated or for logistical
hydrocarbon within the soil, IOL reports reasons. For example, a lined bermed cell may be built to allow
that it would typically take approximately work to continue when cross-river access by road or barge to
1-5 years to reach desired biotreatment
mainland is unavailable, or when winter road access or barge
results. The WMP also describes that
access out of Norman Wells to an approved facility in Alberta or
temporary lined and bermed storage cells British Columbia is not feasible. Lined bermed cells are
for impacted soil are constructed on a
constructed to the size identified in project planning. Three-sided
project-by-project basis (eg. Bear Island shale bins vary in size, with the capacity being ~ 20 – 40 m3 The
and Goose Island) until the soil is assessed Norman Wells Operation Waste Management Plan will be updated
and transport arrangements are made.
annually to include a table (similar to the one provided) with all
Considering the Biocell maximum
temporary impacted soil storage areas identified. Appendix A
capacity and the required 1-5 years period figure of this plan will similarly be updated annually. Table 1.
to acheive appropriate soil treatment, how Temporary Impacted Soil Storage Areas
long is/are contaminated soil pile(s) being
Type of
Location
Contents
Status
stored on temporary storage cell(s)
Storage
waiting for transfer to the Biocell?
~1,200 m3
AANDC is concerned that temporary
hydrocarbon
Evaluating soil
contaminated soil storage cells are or have Refinery Tank Lined Bermed impacted material treatment
Farm Area
Cell
been located throughout the IOL
from O-18x clean- options
operations area. AANDC requests that
up
past and current contaminated soil
Evaluating soil
Former Refinery Lined Bermed ~1,600 m3 salt
treatment and storage cell locations be
treatment
Site Area
Cell
impacted material
provided as part of the water licence
options
renewal application. If possible, GPS
30 m3
coordinates for these facilities should be
hydrocarbon and Evaluating soil
Lined Bermed
provided to the Board.
Projects Yard
salt impacted
treatment
Cell
Recommendation AANDC recommends
material from E- options
that all exisiting and past contaminated
33-1X clean-up
soil storage and treatment locations be

submitted to the Board as part of the
current water licence process. These
locations and their descriptions, which is
to include estimated storage capacity,
should be provided to the Board and
included within the Contaminated Soil
Treatment Facilities O&M plan.

Former B-33X
Area

Well Services
Yard
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Spill
Containment
On-Site
Secondary
Containment

Comment A list of On-Site Hazardous
Materials was provided on page 17 of the
SCP. This list includes ~ 105 tanks
containing mainly glycol, methanol and
crude oil, with capacity up to 14,106 m3
(or 14,106,000 L). Almost half of these
tanks are located in the field, while the
other half are generally found either at the
Central Processing Facility, on Goose
Island or at the Mainland Tank Farm
where all of the biggest capacity tanks are
stored and bermed. All permanent storage
locations (tanks, totes or else) should be
lined/bermed or equipped of secondary
containment capable of containing 110%
of the total volume. Tanks/totes located in
the field should also be equipped of
secondary containment when immobilize
for long periods of time.
Recommendation AANDC recommends
that all hazardous materials be stored
appropriately. All types of hazardous
storage containment should have

~1,100 m3
hydrocarbon
impacted material
Lined Bermed
from
Cell
Abandonment and
Restoration
activities
3 & 4 Sided 10 m3 salt
Shale Bins,
impacted material
bermed
from 2013 spills

Evaluating soil
treatment
options

Evaluating soil
treatment
options

Dec 13: The List of Hazardous Materials On-Site that was
provided in page 17 of the Spill Contingency and Response Plan
has been updated below (and attached as separate pdf file) to
ensure the capacity and secondary containment information is
available for all products and materials listed. Please note that the
containment capacities listed include both measured and estimated
capacities. At this time, IOR does not have one single map that
provides the locations of all hazardous materials listed in this table.
This information is available in various maps that were provided
in the Application. The map provided in the Appendix of the Spill
Contingency and Response Plan provides the location and products
in each of permanent tanks in the Refinery Tank Farm (RTK).
Figure 4.1 in Section 9 Maps and Figures shows the location and
products in each of the permanent tanks within the Central
Processing Facility (CPF). The map provided in the Appendix of
the Fuels Management Plan (which is part of the SCARP) gives
the permanent storage locations for all diesel, gasoline, propane,
aviation fuel and methanol. There are also maps in the Appendix of
the Waste Management Plan that show the locations of solid
hazardous and non-hazardous materials that are stored on site.
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IOL Water
Licence
Renewal
Closure and
Reclamation

secondary containment. A map
representing the locations of all permanent
tanks should be provided.
Comment IOL's closure section is mostly
a summary of the last 10-years of work
with little information on the future,
however AANDC is aware that IOL has
submitted fairly extensive closure plans
on different components as they were
closed, as required by the current Water
Licence. AANDC notes that IOL has
recommended that any reference to
operations facilities be removed from the
closure section. AANDC disagrees with
this request as it is our view that closure
plans include all licenced activities and
operating facilities. However, in order to
plan for closure it is important to get a
sense of timelines associated with
remaining years of operation and future
plans for progressive reclamation. Further,
it has become standard practice in the
NWT that a final closure and reclamation
plan (CRP) be submitted by an operator 2
years prior to the end of operations.
Recommendation AANDC looks
forward to discussions regarding the
closure and reclamation planning for the
IOL facility. AANDC will endeavour to
provide recommendations on amendments
and updates to IOL's Closure and
Reclamation Plan. AANDC recommends
that a working group be established to

Dec 13: Imperial Oil supports the establishment of a working
group to discuss closure and reclamation plans . Part H Section 3
of the current water licence provides the requirements for
abandonment and restoration timing and implementation. Imperial
has suggested some minor changes to Part H in section 16.5 of the
renewal application.
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IOL Water
Licence
Renewal
Securities

work with IOL and other interested parties
to ensure all issues have been addressed to
satisfy all interested party mandates when
developing the CRP. Further, AANDC
recommends that a final CRP be provided
for review and approval two (2) years
prior to the end of operation as a term and
condition of the renewal licence.
Comment IOL currently has a $2,000,000
security under the WL. Its AANDC's
understanding that IOL is currently
working on a security estimate for closure
and reclamation and will file that security
estimate with the Sahtu Land and Water
Board (SLWB). AANDC looks forward to
reviewing this estimate and provide
feedback to IOL, if or where appropriate.
Recommendation AANDC looks
forward to reviewing and providing
comments on the security estimate for
IOL's operations.

Environment Canada: Loretta Ransom
ID Topic
Reviewer Comment/Recommendation
1
General File
Comment (doc) EC Letter

Dec 13: Per Part B, section 2 of the current licence, IOR maintains
a security deposit in the amount of two million ($2,000,000)
pursuant to section 17(1) of the Northwest Territories Water Act
and section 12 of the Northwest Territories Water Regulations.
IOR understands the security may be applied to reimburse costs
incurred by government should IOR fail to follow direction given
by the Inspector or should the Minister need to take reasonable
measures to prevent, counteract or remedy impacts to persons,
property or the environment from IOR’s activities. Per section 12
of the Regulations, the amount of security is determined in part by
the ability of an applicant to pay as well as their past performance.
Imperial Oil is the only Canadian industrial company with an AAA
credit rating from Standard and Poor’s. Imperial Oil is committed
to operating in a way that protects the environment and takes into
account the economic and social needs of the communities where
we operate. Lloyd's Quality Assurance has confirmed that
Imperial's Operations Integrity Management System continues to
meet requirements of ISO 14001 regarding Environmental
Management Systems. As such, IOR does not believe an update to
the security is required at this time. Additional discussion
regarding security is provided in response to the SSRB’s questions.
Proponent Response

Recommendation
Fisheries and Oceans Canada: Triage Group Fisheries Protection Program
ID Topic
Reviewer Comment/Recommendation Proponent Response
1
Fishereis and
Comment Fisheries and Oceans Canada Dec 13: Thank you for your review.
Oceans
has reviewed the Water Licence Renewal
Comments
under the habitat protection provisions of
the Fisheries Act. As the application is for
renewal and no significant changes from
the previously issued licence are
identified, DFO has no concerns.
Recommendation No concerns.
GNWT - Environment and Natural Resources: Central Email GNWT
ID Topic
Reviewer Comment/Recommendation Proponent Response
5
General File
Comment (doc) ENR Comments and
Recommendations
Recommendation
1
Topic 1: Forest Comment Comment(s): The Forest Fire Dec 13: IOR has updated the Emergency Response Plan to replace
Fire
Management Plan refers to the province the references to the province of Alberta with those for the
Management
of Alberta and not the NWT.
Northwest Territories. The Norman Wells Community Wildfire
Recommendation Recommendation(s): Protection Plan Part 2: Wildfire Risk Analysis & Fuel
1) The Forest Fire Management Plan
Management Plan has been added as Appendix F.
should reference the Northwest Territories
and not the province of Alberta.
2
Topic 2:
Comment Comment(s): In reference to
Dec 13: IOR agrees that the Surveillance Network Program data is
Surveillance
the proposed amendment in Table E, there useful when planning abandonment and reclamation activites and
Network
is no longer supernatant fluid being
should be retained.
Program generated on site that would require
Surface Water release to the environment. There are,
Management
however, instances where surface water
Summary
runoff may collect on the surface of
closed historical sumps that is not

3

associated with or in contact with the
sump contents. This change would
eliminate potential ambiguity regarding
the appropriate guidelines for the
management of this water, and harmonize
these guidelines with those for other
surface water management.
Recommendation 1) All data and
analysis results, generated from the
Surveillance Network Program, will be
retained by the Board for future reference
in support of future abandonment and
restoration activities.
Topic 3: 1.4.4 Comment Comment(s): Temporary soil
Site Map â€“
containment cells are another type of
Temporary Soil active storage due to historic or recent
Containment
spill clean-up activities on site.
Cells
Temporary storage piles of scrap metal
result due to storage and shipment
requirements. Since these storage areas
are temporary, locations are subject to
change and are not included in Appendix
A.
Recommendation 1) A record of the
locations, amount of soils stored in the
Temporary Containment Cells should be
created and submitted to the Board be
available to the inspector upon demand
for future reference. 2) Temporary storage
locations for scrap metals should be
included in Appendix A.

Dec 13: IOR has updated the figure in Appendix A of the Norman
Wells Operation Waste Management Plan to include all waste
storage and treatment locations actively managed on its site (see
separate pdf file attached). Red dots on the updated figure indicate
current temporary impacted soil storage locations; four lined
bermed cells and one three-sided shale bin storage area (Table 1
below). Table 1. Temporary Impacted Soil Storage Areas
Type of
Location
Contents
Status
Storage
~1,200 m3
hydrocarbon
Evaluating soil
Refinery Tank Lined Bermed
impacted material treatment
Farm Area
Cell
from O-18x clean- options
up
Evaluating soil
Former Refinery Lined Bermed ~1,600 m3 salt
treatment
Site Area
Cell
impacted material
options
Lined Bermed 30 m3
Evaluating soil
Projects Yard
Cell
hydrocarbon and treatment

salt impacted
options
material from E33-1X clean-up
~1,100 m3
hydrocarbon
impacted material Evaluating soil
Former B-33X Lined Bermed
from
treatment
Area
Cell
Abandonment and options
Restoration
activities
3 & 4 Sided 10 m3 salt
Evaluating soil
Well Services
Shale Bins,
impacted material treatment
Yard
bermed
from 2013 spills options
Historic temporary soil storage areas are not included in
Appendix A as these areas are managed through remediation and
clean up plans (i.e. O-18X and Q-06X remediation). Clean-up
plans are submitted to the SLWB and NEB. The areas listed
above are designed to store impacted material while soil treatment
options are being evaluated or for logistical reasons. For example,
a lined bermed cell may be built to allow work to continue when
cross-river access by road or barge to mainland is unavailable, or
when winter road access or barge access out of Norman Wells to
an approved facility in Alberta or British Columbia is not feasible.
Lined bermed cells are constructed to size as identified in a
projects planning. Three-sided shale bins vary in size, with the
capacity being ~ 20 – 40 m3 The Norman Wells Operation Waste
Management Plan will be updated annually to include a table
(similar to the one provided above) with all temporary impacted
soil storage areas identified. Appendix A of this plan will also be
updated accordingly. IOR has updated Appendix A of the Waste
Management Plan to include all temporary scrap metal storage
areas (indicated in light purple). This figure will be updated
annually as part of the plan.
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Topic 4: 6.2
Comment Comment(s): In the bio-cell
Soil Treatment treatment process, light hydrocarbon
Facility
impacted soils are placed in windrows,
amended with commercial fertilizer as
required (urea and monoammonium
phosphate) then turned over several times
each season until bio-treatment targets are
achieved.
Recommendation Recommendation(s):
1) The sampling procedures, data,
laboratory analysis and results need to be
clarified so it is clear that the how the data
analysis and results meet the bio-treatment
targets.

Dec 13: The Norman Wells Biocell has a detailed Operation and
Maintenance manual that governs all aspects of acceptance,
treatment, and disposition of soil. The current Operation and
Maintenance manual is available to the SLWB and the Inspector
on request. Imperial Oil does not believe the Operation and
Maintenance manual should be part of the water licence, as this
information is considered proprietary and provides a competitive
advantage. A summary description of Biocell activity is provided
below. Biocell Synopsis The Biocell is operated under a defined
set of guidelines, to ensure that soil acceptance parameters,
treatment methods, sampling and analytical methods, remediation
guidelines, soil tracking and final soil disposition meet current
regulatory and industry standards. The following is a brief
summary of each of these Biocell operation components. Biocell
Soil Acceptance Guidelines All soil is sampled and analyzed for
the following parameters before being accepted into the Biocell for
on-site treatment:







Salinity parameters (pH, electrical conductivity (EC), main
soluble ions and sodium adsorption ratio (SAR));
Available nutrients (nitrogen, phosphorous, potassium and
sulphur);
Heavy metals / trace elements;
Petroleum hydrocarbon (PHC) fractions F1 through F4G;
Benzene, toluene, ethylbenzene, xylenes (BTEX); and
Polycyclic aromatic hydrocarbons (PAHs) on a case by
case basis.

To be accepted into the Biocell, soil must meet current Canadian
Council of Ministers of the Environment (CCME) guidelines
and/or background conditions for pH, EC, SAR and total metals, as
these parameters are not amenable to biotreatment. The pretreatment hydrocarbon concentrations must be at a level where

remediation targets can be met in a reasonable timeframe (< 3
years) through biotreatment. For example, the acceptance
guidelines for fine grained soil to be used for industrial purposes
include PHC F1 (< 10,000 mg/kg), PHC F2 (< 5,000 mg/kg), PHC
F3 (< 5,000 mg/kg), PHC F4 (< 6,600 mg/kg), BTEX (< 1,000
mg/kg each). Biocell Remediation Guidelines Analytical results
of treated soil are compared to existing CCME environmental soil
quality guidelines, as well as site-specific background conditions.
With the exception of the BTEX and PAH parameters, the CCME
guidelines are consistent with the GNWT guidelines for
contaminated site remediation. CCME has developed and
published more recent guidelines for BTEX and PAH parameters
that are risk-based and allow for guideline selection based on sitespecific conditions. For example, the presence of naturally
occurring hydrocarbons in the shallow groundwater bearing zone
in Norman Wells renders the water unsuitable for human
consumption, indicating that the groundwater drinking water
protection pathway may not be applicable in Norman Wells. The
Biocell soil remediation objective is to meet, at a minimum, the
guidelines for industrial land use. The guideline selection is based
on predominant grain size (fine or coarse grained), as well as
planned future use of the soil on-site. Depending on the soil source
location and the expected disposition of the treated soil, the
remediation guidelines may be modified on a case by case basis to
account for site-specific contaminant migration pathway or
receptor exclusion. In general, soil treated in the Biocell will meet
CCME industrial use guidelines, and will be re-used on the
Mainland portion of the site as backfill material in remedial
excavations. Soil Treatment Once soil has been pre-screened for
acceptance into the Biocell, it is placed in windrows to optimize
the Biocell soil volume capacity while providing access for heavy
equipment. The soil is treated with a twister bucket attachment on
a tracked excavator. The bucket contains rotating discs with

hammers that break up large clods of soil and effectively
homogenize and aerate the soil. Commercially available fertilizer
(typically nitrogen and phosphorous) can be added directly into the
bucket as soil is processed. The rate of fertilizer addition is based
on soil nutrient analysis, and aims to achieve and maintain a
Carbon:Nitrogen:Phosphorous (C:N:P) ratio of 100:2.5:1 to
enhance microbial activity and the biodegradation process. Soil
Sampling and Analysis Soil windrows are sampled on an on-going
basis as treatment proceeds, to monitor the progress of
hydrocarbon degradation. Windrows are typically sampled a
minimum of once per month, with laboratory analysis conducted at
a minimum rate of one discrete sample per 100 – 200 m3 of treated
soil. Sampling frequency and intensity may vary depending on the
nature of the contaminants of concern and the results of the field
screening for organic vapours in the soil. Windrow samples are
typically submitted for laboratory analysis of available nutrients,
and petroleum hydrocarbon fractions F1 through F4G. On a case
by case basis, samples may also be analyzed for salinity
parameters. Once remediation targets are close to being met,
treated soils are also analyzed for BTEX parameters, and PAHs on
a case by case basis. Closure sampling density is approximately
one sample per 25 to 30 m3 of soil for smaller volumes (< 200
m3), with decreasing density as the volume increases. Soil
Tracking and Disposition Once closure sampling of the windrowed
soil verifies that the remediation guidelines have been achieved,
the soil is removed from the Biocell and logged/tracked on soil
tracking forms. The forms document where the soil was originally
sourced from, and where it is placed following treatment.
Depending on the final chemistry and remedial targets met, the soil
may be used to backfill remedial excavations, or for surface
reclamation purposes on the Mainland portion of the site. If the soil
meets residential/parkland guidelines, it may also be re-used as fill
at a location on one of the natural islands (Goose or Bear Island).

Soil tracking forms are maintained on-site, and volumes of soil
treated are summarized in the annual Abandonment and
Reclamation report submitted to the SLWB.
GNWT - Health: Robert Savoury
ID Topic
Reviewer Comment/Recommendation
1
Imperial Oil
Comment Review identifies no issue of
Norman Wells, concern form an environmental health
Type A Water perspective. Robert Savoury
License
Environmental Health Officer
Renewal
Recommendation No recommendation
Sahtu Renewable Resource Board: Deborah Simmons
ID Topic
Reviewer Comment/Recommendation
1
S13L1-007 Comment (doc) See attached. Submitted
Review
by email to Tony Morris on Monday
Comments from November 18.
SRRB
Recommendation See attached.

Proponent Response
Dec 13: Thank you for your review.

Proponent Response
Dec 13: (doc) SSRB – re Reclamation and Security All of the
Remediation and Reclamation activities in Norman Wells are
overseen, reviewed, and stamped by an Environmental Consultant
with a Professional Designation in Alberta and/or the Northwest
Territories. Per Part B, section 2 of the current licence, Imperial
maintains a Security deposit in the amount of two million
($2,000,000) pursuant to section 17(1) of the Northwest Territories
Water Act and section 12 of the Northwest Territories Water
Regulations. IOR understands the Security may be applied to
reimburse costs incurred by government should IOR fail to follow
direction given by the Inspector or should the Minister need to take
reasonable measures to prevent, counteract or remedy impacts to
persons, property or the environment from IOR’s activities. This
Security is not Imperial’s mechanism for financing A&R activities
at Norman Wells. Imperial has a provision account, based on an
extensive Environmental Liability Estimate, which is formally
updated every three years. The provision is based on detailed
engineering estimates of costs, taking into account the anticipated
method and extent of remediation consistent with legal
requirements, industry practices, current technology and the

possible future use of the site. The provision is much more
substantial than the water licence security. Abandonment and
remediation work has been ongoing since 1996 with the closure of
the refinery. The provision is included as a liability in our books
of account which are annually audited by PricewaterhouseCoopers,
and is included in annual financial filings made to the Securities
and Exchange Commission. Imperial Oil is the only Canadian
industrial company with an AAA credit rating (highest rating
indicating extremely strong capacity to meet financial
commitments) from Standard and Poor’s and a AA credit rating
(superior credit quality and the capacity for the payment of
financial obligations is considered high) on the long-term
obligations rating scale from DBRS with these abandonment
obligations fully recognized. In addition to the security provided
under the water licence, and the superior credit ratings assigned to
Imperial by external independent third parties, Imperial has also
provided financial security to Her Majesty the Queen in right of
Canada, as represented by the National Energy Board, in respect of
operations on the Norman Wells Proven Area pursuant to section
27 of the Canada Oil and Gas Operations Act. The NEB security
consists of a $26 million Imperial Oil Limited marketable
promissory note placed in the custody of the Royal Bank of
Canada. It may be used by the NEB to cover third party claims for
compensation and in relation to clean-up operations, resulting from
a spill or the unauthorized discharge, emission or escape of oil or
gas. Further, Imperial has also provided to the NEB a Continuing
Guarantee and Undertaking to the extent of an additional $75
million, guaranteeing the obligations of Imperial at Norman Wells
pursuant to the Canada Oil and Gas Operations Act. The
Guarantee also includes the costs of abandonment of any
installation or structure, and corresponding site restoration, if not
performed by Imperial. Together, these instruments which total
more than $100 million dollars, are required by that Act to remain

in place until Imperial has satisfied all of its obligations including
the clean-up of any spills, the removal of any installations and
structures, and the restoration of the Proven Area. Imperial's solid
financial position and long-standing reputation for meeting its
obligations, with redundant backing by these existing security
arrangements, provide assurance that the operation will be
abandoned and restored in compliance with applicable laws.
Furthermore, IOR notes that other jurisdictions have programs for
abandonment funding that link the licencee’s deemed assets and
liabilities with a requirement to provide security for liability
amounts not covered by assets. In Alberta for instance, the Alberta
Energy Regulator does not require a security deposit if an oil and
gas licencee has a liability management rating (the ratio of eligible
deemed assets to deemed liabilities) of greater than one. The
industry average ratio as published by the Alberta Energy
Regulator is 3.83. Imperial Oil Resources Limited has a ratio of
7.84. The corporate financial resources of Imperial stand behind
these obligations, not just the funds available from the Norman
Wells proven area agreement. These obligations can not be
assigned by Imperial without the prior written consent of the
Minister. Dec 13: (doc) SRRB re Changes to Monitoring
Regime 1 The sampling and analytical requirements in
Appendix A of the current Water Licence are specifically for
characterization of supernatant fluids that would normally be
present in an active drilling waste disposal sump. Supernatant fluid
is defined as “the liquid or fluid overlying materials present in the
liquid lower layers or bottom sediments of a sump that are
deposited by the settling or precipitation of solids”. All sumps in
the Norman Wells Operations have been decommissioned and
capped for time periods ranging from 3 years to more than 30
years. As such, supernatant fluids are no longer present on the Site.
IOR has requested that the Water Licence be amended to remove
reference to the testing requirements for supernatant fluids

specifically. There is no intent to stop testing/monitoring
environmental conditions on the decommissioned historic drilling
waste sumps. As noted in the SRRB comments, the former sumps
are in varying stages of the reclamation process and monitoring
would continue until such time as reclamation is deemed complete.
There are instances where surface water runoff may collect in low
areas on the surface of or between closed historical sumps. IOR
proposes that the supernatant fluids sampling requirement be
replaced with a surface water sampling requirement for these sump
areas. This would require modification of both the sampling
methods, and the analytical requirements to be better aligned with
surface water sampling being conducted elsewhere at the Norman
Wells Operations. Where the collecting surface water is not
associated with or in contact with the sump contents, normal
surface water discharge sampling and analytical requirements
would apply. Dec 13: (doc) SRRB re Changes to Monitoring
Regime 2 IOR undertakes a variety of activities relating to spill
prevention and mitigation, such as routine integrity testing and
maintenance of it is flowlines and tanks, automatic emergency shut
downs on various pieces of equipment and flowlines (such as those
under the river), and regularly scheduled surveillance of flowlines
and well sites. These activities are designed to prevent and
minimize uncontrolled releases. Additional information on spills
prevention and details on past spills performance can be found in
Sections 17 (Spill Response & Management Summary). IOR
would like to clarify some misleading information that was in the
CBC article. The article used data from the National Energy Board
(NEB) and it is important to note that the NEB regulates interprovincial and international pipelines in Canada, not facilities
within provincial boundaries. Since the Norman Wells Operation
is not within a provincial boundary, it falls under the NEB’s
jurisdiction, and at this time it is the only upstream facility in
Canada that is regulated by the NEB. The CBC article compared

interprovincial pipelines to only one operating upstream facility
(the Norman Wells Operations) and not to other similar upstream
operating facilities in other provinces in Canada. Pipelines
regulated by the NEB are required to report spills when there is a
product release of > 1,500 litres, however, the Norman Wells
Operation follows the Northwest Territories reporting
requirements, which are much more stringent. For example oil or
produced water spills >100 litres, chemical spills > 5 litres, or any
volume of sewage/wastewater are reported. The article did not
make note of the different reporting requirements. Additionally,
not all spills at the Norman Wells Operation are pipeline related,
for example, the data referenced by the CBC had 1 litre and 20 litre
sewage spills from the office building. The data also had other
non-pipeline related incidents such as power outages, gas releases,
and safety incidents. Key facts from the data provided by CBC to
note are: out of the 71 incidents mentioned only 67 of them were
IOR’s, only 23 of the 67 incidents were pipeline spills, only 13 of
those pipeline spills were >1,500 litres, and 4 out of the 13 pipeline
spills >1,500 litres were freshwater. Dec 13: (doc) SRRB re F31X IOR would like to clarify that the F-31X Treatment and
Injection Facility is an injection well not a disposal well. Upstream
of the F-31X well sits two process facilities:


The CPF which delivers produced water to the well for
injection into the reservoir. Produced water is fluid that
comes up from the reservoir with the oil production. The oil
and produced water is separated in the plant and the
produced water is then sent back out to field for injection
back into the reservoir. The produced water the CPF sends
to the F-31X injection well is the same produced water that
goes out to all injection wells in the field.



The F-31x Treatment Facility delivers treated fluid (i.e.,
water that has been separated from production fluids) from
external sources such as workovers, spill cleanup, building
drain sumps, excavation decanting, surface water run-off
(from waste storage areas such as the biocell or bermed
areas), etc. to the well for injection. The F-31x Treatment
Facility also delivers liquid hydrocarbon to the CPF. Solids
are removed from the treated fluid prior to injection; solids
are shipped to an approved facility outside of the Northwest
Territories.

The operation has the ability to inject treated fluid from either of
the two processes described above (CPF and Treatment facility). In
both cases, the fluids must be processed to maintain injection
capacity at the well, as well as meet the integrity of the associated
facility and transmission lines.Additional details on the controls in
place for the acceptance of fluids into the F-31X Treatment and
Injection Facility can be found in Section 18 of the Water Licence
Application on page 33- 35 of the Waste Management Plan.
Below are additional details on the external sources that are
typically delivered to the F-31X Treatment Facility.






Fluids from well servicing (i.e. rig or well work) – fluids
with a high water ratio, potential for oil content.
Water from waste storage areas such as the biocell –
rainwater or snowmelt, potential for water to come contact
with hydrocarbon impacted soil
Process facility fluids – primarily produced water, however,
oil content can be up to 15%
Run-off in bunkers or bermed areas - rainwater or
snowmelt, potential for water to come in contact with





hydrocarbons
Drilling- treated water as a result of decanted drilling muds
Building sumps and floor drains – water from building
floors or safety showers
Small quantities of fluids collected by hydrovac from spill
cleanup

The total volume of fluid injected at the F-31X well is
metered.The meter does not differentiate between the volume of
produced water that comes from the CPF vs. the volume of treated
fluid from the Treatment Facility.The estimated total metered
volume has varied over the years, but has been between ~23,000 51,500 m3 annually.
Yamoga Land Corporation: Jacinta Grandjambe
ID Topic
Reviewer Comment/Recommendation
1
S13L1-007 Comment (doc) See attached.
Review
Recommendation See attached.
Comments from
Yamoga Land
Corporation

Proponent Response
Dec 13: (doc) IOR uses fresh water for cooling with in the Central
Processing Facility (CPF).Fresh water is pumped from the
Mackenzie River by three submerged water pumps that are housed
in a closed bunker on the IOR dock.IOR is required by its current
Water Licence to test the incoming water.Once the water has been
sampled, but prior to being used for plant cooling, the water is
treated with chlorine (similar to municipal water distribution
system). The water must be treated with chlorine to kill bacteria in
the piping and related equipment as the water moves through the
CPF. Water used for cooling is carried in tubes or pipe, which
keeps the water from contacting any other products or substances
with in the CPF. Once the water has been used for cooling, it
flows through the hydrocarbon collection drum, which has sensor
that can detect if there are hydrocarbons in the water.Since the
water does not come into contact with other products or substance
as it moves through the cooling process the hydrocarbon
collection drum is precautionary piece of equipment to ensure the

water leaving the facility does not have hydrocarbons in it.Once
the water has passed through the hydrocarbon collection drum, it
will either be diverted to injection (into to the reservoir) or to the
settling pond for discharge back to the Mackenzie River. The
settling pond allows for natural settling of any sand/slit in the
water prior to the water being returned to the Mackenzie River.As
the water is released from the settling pond, it is sampled.The
current Water Licence (S03L1-001) specifies the analysis that are
required on both the inlet and outlet.Further details on the fresh
water cooling system and discharge back to Mackenzie River are
described in sections 6.13.5 and 6.13.6 of the Water Licence
Renewal Application.Further details about the analytical
requirements, results, and reporting requirements are presented in
Section 13 of the Water Licence Renewal Application. The
Norman Wells Operation also releases surface water run-off from
its site.The current Water Licence explicitly states the water
quality test that must be completed and the criteria that must be
met prior to the release of surface water run-off.Additional details
on the locations, results, and reporting requirements for releasing
surface water run-off can be found Section 14 of the Water
Licence Renewal Application.IOR ensures that all run-off being
released meets the criteria outline in the licence. If the criteria is
not met, IOR does not release the water. IOR takes an integrated
approach to waste management combining several alternative
waste management methods.In most cases, no single approach is
capable of meeting all operational needs due to the diversity of
waste streams and availability of waste facilities.In general,
domestic garbage is disposed of at the town landfill, lightly
impacted soil is treated at the onsite biocell, and other wastes are
stored on-site until they are shipped to an approved third party
receiver usually in Alberta, BC or Saskatchewan.Further details
on how impacted water and other wastes are managed are
provided in the Waste Management Plan in Section 18 of the

Water Licence Renewal Application. We would be pleased to
arrange a meeting with the Yamoga Land Corporation to discuss
matters of interest at a mutually convenient time. The Water
Licence Application has now been filed, deemed complete, and is
under formal review by the SLWB. We understand that it is the
SLWB’s expectation that all questions be asked and answered in
an open, transparent forum so that all decision makers and
interested parties have equal access to information. As such, the
SLWB has respectfully requested that an invitation to this meeting
also be extended to the SLWB.

Prairie and Northern Region
Environmental Protection Operations (EPO) Directorate
5019 52nd Street, 4th Floor
Yellowknife, NT X1A 2P7
November 18, 2013

EC File No.: 5410 000 001 /014
SLWB File No.: S13L1-007

Tony Morris
Regulatory Specialist
Sahtu Land and Water Board
P.O. Box 1
Fort Good Hope, NT, X0E 0H0

Via Email at tony.morris@slwb.com

Attention: Mr. Morris
RE:

S13L1-007 – Imperial Oil Resources Limited –– Norman Wells Operations –
Type A Water Licence Renewal

Environment Canada (EC) has reviewed the information submitted with the abovementioned application. EC advice is provided pursuant to mandated responsibilities
arising from the Canadian Environmental Protection Act, 1999 (CEPA), the pollution
prevention provisions of the Fisheries Act, the Migratory Birds Convention Act (MBCA)
and the Species at Risk Act (SARA).
EC understands Imperial Oil Resources Limited’s (the Proponent) Norman Wells
Operations (NOW) have been operational for a number of years and is currently
comprised of:
386 wells located on the mainland, artificial islands, and natural islands of which:
•
•
•
•
•

179 are production wells;
170 are injection wells;
7 are suspended;
29 are abandoned; and
1 is an observation well.

The Central Processing Facility (CPF) produces the following outputs:
•
•
•
•
•
•

Gas to flare;
Gas to Mars Turbine;
Lift gas to the field (to support oil production);
Natural gas to the Town;
Propane to injection;
Natural Gas Liquids (NGL) to Enbridge Pipeline;
www.ec.gc.ca

•
•
•
•

Crude oil to Enbridge Pipeline;
Produced and fresh water to the field for injection; and
Fresh water used for cooling returned to the river.
In addition to these outputs the CPF also produces electrical power for the
Norman Wells Operations and Northwest Territories Power Corporation.

Changes to NWO since the issuance of the previous permit (August 30, 2004 to present)
are related to:
•
•
•

Field operations including the number and type of wells;
Replacement and repair of flowlines; and
Other operational improvements to the NWO.

Given the Proponent has been operating under the current water licence for 10 years,
EC views this water licence renewal process as an opportunity to ask questions, discuss
the Proponent’s recommended changes to the current water licence, and examine
mitigation measures and monitoring occurring for multiple components of the project.
EC will also consider the following activities the Proponent proposes be included in the
next water licence:
•
•
•
•
•

Repair and installation of protective features around bunkers;
Removal or replacement of greater than 100m3 of material to repair or replace
flowlines;
Addition of material (i.e. riprap, sand, etc.) to areas affected by erosion and/or
river scour;
Addition of riprap around banks; and
Shoring of bridges.

While EC is not presenting particular questions or comments to the Sahtu Land and
Water Board at this time, we will continue to review the information provided by the
Proponent, with a focus on the following subjects:
•
•
•
•
•
•
•

Aquatic effects monitoring program;
Surveillance Network Program & surface water and groundwater monitoring;
Wildlife – migratory birds and species at risk;
Air emissions;
Waste management;
Spill preparedness and response planning; and
Abandonment and reclamation

EC intends on participating throughout the water licence renewal process as described
in the November 7, 2013 Revised Work Plan established by the Sahtu Land and Water
Board.
Please do not hesitate to contact me at (867) 669-4744 or loretta.ransom@ec.gc.ca if
you have any questions.
www.ec.gc.ca
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Sincerely,

Loretta Ransom
Senior Environmental Assessment Coordinator, EPO
cc:

Carey Ogilvie (Head, Environmental Assessment North, EPO, EC)

www.ec.gc.ca
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SAHTÚ RENEWABLE
RESOURCES BOARD
P. O. Box 134, Tulita, NT, X0E 0K0
Phone (867) 588-4040
Mobile/Voicemail 406-966-4370
Skype deborahleesimmons
Fax (867) 588-3324
director@srrb.nt.ca
www.srrb.nt.ca
http://www.facebook.com/SahtuWildlife

Larry Wallace, Chair
Sahtu Land and Water Board
Delivered via email
November-18-13
RE: Imperial Oil Resources Limited, Type ‘A’ Water License Renewal, S13L1-007
Dear Mr. Wallace:
The Sahtú Renewable Resources Board (SRRB, or the Board) has reviewed Imperial Oil Resources
Limited’s (IORL) Type ‘A’ Water License Renewal Application based on its mandated responsibilities
under the Sahtú Dene and Métis Comprehensive Land Claim Agreement and provides the following
comments and recommendations:
Reclamation and security
1. Of the remediation activities completed so far by IORL, have any been certified by a third party?
The Board recommends that remediation activities be certified by a third party.
2. The Board is concerned that the amount of security required by the current water license ($2
million) is a fraction of the actual cost of reclaiming the site, which puts renewable resources at
risk. The Board recommends:
a) A higher security deposit covering the full cost of reclamation should be put in place.
b) Clause 1(h) should not be removed from the water license (requiring the licensee to identify
how reclamation costs will be financed) until a full security deposit is in place.
The Board also urges responsible agencies to establish, as soon as possible, requirements that must be
fulfilled in order for inspectors to sign off on completed reclamation of an oil and gas-related site.
Changes to monitoring regime
1. Under Table D of section 3.4 (Proposed Amendments: Surface Water Management), IORL
proposes to stop testing for certain parameters in the surface water that collects on top of “intact
former sumps” or “closed historical sumps.” Given that “former” sumps are at different stages of
the reclamation process, and some may be releasing contaminants to the environment through
various routes, the Board recommends that monitoring requirements should only be changed for
those sumps that have been fully reclaimed, as certified by an independent third party.
2. According to recently released records from the National Energy Board, Norman Wells had the
highest number of pipeline “incidents” (such as leaks and spills) of any community in Canada,
with 71 incidents over the past ten years. As the Norman Wells operations begin to wind down,
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the Board urges IORL to increase its vigilance against spills and leaks in order to improve its
record. What additional prevention and detection systems for spills and leaks will be put in place?
F31X disposal well
1. Does IORL keep detailed records of the composition and volumes of substances injected into the
F31X disposal well? If so, can IORL provide details of substances injected into the F31X disposal
well over the past 5 years?
Thank you for this opportunity to comment, given that IORL’s Norman Wells operations have great
consequence for the health of wildlife and habitat in a significant portion of the Sahtú Region, including
downstream of the operations.
Sincerely,

Deborah Simmons
Executive Director
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List of Hazardous Materials On-Site
Equipment ID
10522850
10521459
10521460
10484793
10484789
10416791
10416740
10417340
10417315
10484503
10417237
10417213
10484498
10417189
10417163
10416915
10416866
10416840
10423051
10389696
10416816
10416766
10571733
10571734
10571735
10571736
10417289
10417263
n/a
10526040
10526041
10484798
10484584
10484579
10484764
10484826
10484830
10484834
10484838
10484738
10442443
10434533
10434519
10395731
10434504
10434629
10434603
10434576
10395741
10434490
10434475
10434616
10434590
10434562
10434547
10434687
10434700
n/a
10395769
10434643
10434674
10434658
10521327
10442505
10484822
10484818
10484814
10484810
10484805
10484802
10421744
10421830
10421809
10421787
10421766
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Description
Permanent Tanks
TANK DIESEL STORAGE
TANK GASOLINE STORAGE
TANK METHANOL STORAGE
TANK T1001 BIT3 GLYCOL
TANK T1001 BIT4 GLYCOL
IDLE TANK T210 CLARIFIER SLOP OIL
IDLE TANK T212 DIRTY WATER COLLECTION
TANK T102 WET CRUDE OIL STORAGE
TANK T103 DIESEL STORAGE
TANK T110 OIL LUBE OCB
TANK T113 WATER POTABLE
TANK T114 OIL CRUDE STORAGE
TANK T115 OIL LUBE NCB
TANK T201 PRODUCED WATER SKIM
TANK T202 PRODUCED WATER SKIM
TANK T203 SURGE FRESH WATER
TANK T204 SURGE PRODUCED WATER
TANK T205 STORAGE ALUMINEX
TANK T206 PRODUCED WATER BACKWASH
TANK T207 MEDIA HOLDING
TANK T209 NEUTRILIZATION SURGE
TANK T211 STORAGE SOLIDS
TANK TK251 COMP CYL LUBE OIL STORAGE
TANK TK252 COMPRESSOR SPENT LUBE OIL
TANK TK253 COMPRESSOR LUBE OIL STORAGE
TANK TK254 HRU PSV DRAIN (GLYCOL SURGE TANK)
TANK T104 DIESEL EMERG GEN FUEL STORAGE
TANK T105 TG SUMP DRAIN HOLDING
Methanol
TANK DIESEL STORAGE
TANK GASOLINE STORAGE
TANK T1001 GIT4 GLYCOL
TANK T1001 GIT7 GLYCOL
TANK T1001 GIT8 GLYCOL
TANK T1001 GIT9 GLYCOL
TANK T100 LH1 GLYCOL Make up
TANK T101 LH2 GLYCOL Make up
TANK T1000 LH3 GLYCOL Make up
TANK T1001 LH4 GLYCOL Make up
TANK T1001 LT11 GLYCOL Make up
Tank AG T832 750 Nonportable WHSE
TANK RTK101 DIESEL STORAGE
TANK RTK102 DIESEL STORAGE
TANK RTK103 CRUDE OIL TANK
TANK RTK104 LS DIESEL
TANK RTK105 TREATED LV BASE
TANK RTK106 UMA STORAGE
TANK RTK107 TLVB STORAGE
TANK RTK109 SLOP OIL TANK
TANK RTK110 SLOP OIL TANK
TANK RTK111 NAPTHA SLOP
TANK RTK112 UMA STORAGE
TANK RTK113 GASOLINE STORAGE
TANK RTK114 TURBO B STORAGE
TANK RTK115 TURBO B STORAGE
TANK RTK116 AV GAS STORAGE
TANK RTK117 AV GAS STORAGE
TANK RTK118
TANK RTK119 CRUDE OIL TANK
TANK RTK120 TURBO B STORAGE
TANK RTK121
TANK RTK130 CRUDE OIL TANK
TANK GLYCOL EXPANSION WAREHOUSE BOILER
TANK AG T-001 F-31X
TANK T1001 IS 1 GLYCOL
TANK T1001 IS 2 GLYCOL
TANK T1001 IS 3 GLYCOL
TANK T1001 IS 4 GLYCOL
TANK T1001 IS 5 GLYCOL
TANK T1001 IS 6 GLYCOL
TANK T1001 IS 6 STORAGE
TANK T1002 IS 1 STORAGE
TANK T1002 IS 2 STORAGE
TANK T1002 IS 4 STORAGE
TANK T1002 IS 5 STORAGE
Island 3 Generator Fuel tank
GIT 4 Generator Fuel tank
Kill Fluid Settling Tank "Big Red"
Field Chemical Tanks
Island 1 Plastic Tote Tanks (Corrosion Inhibitor)
Island 2 Plastic Tote Tanks (Corrosion Inhibitor)
Island 4 Plastic Tote Tanks (Corrosion Inhibitor)
Island 5 Plastic Tote Tanks (Corrosion Inhibitor)
Island 6 Plastic Tote Tanks (Corrosion Inhibitor)
Git 7 Plastic Tote Tanks (Corrosion Inhibitorl)
Git 8 Plastic Tote Tanks (Corrosion Inhibitor)
Git 9 Plastic Tote Tanks (Corrosion Inhibitor)
Bit 3 Plastic Tote Tanks (Corrosion Inhibitor)
BPT 1 Plastic Tote Tanks (Corrosion Inhibitor)
BPT 2 3" Plastic Tote Tanks (Corrosion Inhibitor)
BPT 2 4" Plastic Tote Tanks (Corrosion Inhibitor)
LT 7 Plastic Tote Tanks (Corrosion Inhibitor)
LT 3 Plastic Tote Tanks (Corrosion Inhibitor)
BIT 4 Stainless Steel Totes (Biocide)
GIT 4 Stainless Steel Tote (Corrosion Inhibitor)
Portable Tanks That Could Be Moved to Any Location
Methanol 50/50 (rental)
Mud Tank - Well Servicing
Wireline Flowback Tank
Tank AG T828 Open Top Grey
Tank AG T833 Open Grey Degasser
Tank AG T829 Blue Degasser OpenTop

n/a
n/a
n/a
10442410
10442452
10442418
AG = Above Ground
*IOR does not fill this tank to capacity, high level alarm is set at 3,861 m3

Berm Capacity Volume (m3) if
Appplicable

Product Stored

Location

Capacity (m3)

Secondary Containment

Diesel
Gasoline
Methanol
Glycol
Glycol
Slop Oil
Not in Use
Crude Oil
Diesel
Lube Oil
Potable Water
Crude Oil
Lube Oil
Produced Water
Produced Water
Fresh Water
Produced Water
Aluminex
Produced Water - not in service
Not in Use
Not in Use
Not in Use
Lube Oil
Spent Lube Oil
Lube Oil
Glycol
Diesel
Diesel
Methanol
Diesel
Gasoline
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Methanol
Decomissioned
Recycled/ Slop Crude
Crude Oil
Diesel
Cleaned (Used as slop tank)
Not in Service
Aviation Gas
Slop Oil
Slop crude/emergency storage of stablized crude
Naptha
Not in Service
MVL (Regular Gasoline)
Empty (decommissioned)
Empty (decommissioned)
Empty
Empty
Empty
Crude Oil
Jet Fuel (Jet A1)
Slop crude/emergency storage of stablized crude
Slop crude/emergency storage of stablized crude
Glycol
Flammable Liquids
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Not in use
Not in use
Not in use
Not in use
Not in use
Diesel
Diesel
Kill Fluid

Bear Island
Bear Island
Bear Island
Bear Island
Bear Island
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Central Processing Facility (CPF)
Goose Island
Goose Island
Goose Island
Goose Island
Goose Island
Goose Island
Goose Island
Mainland - LH1
Mainland - LH2
Mainland - LH3
Mainland - LH4
Mainland - LT11
Mainland - Well Servicing Yard
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland Tank Farm (Refinery Tank Farm)
Mainland - Warehouse
F-31X Treatment and Injection Facility
Island 1
Island 2
Island 3
Island 4
Island 5
Island 6
Island 6
Island 1
Island 2
Island 4
Island 5
Island 3
Goose Island
Mainland - Well Servicing Yard

3.2
3.2
1.3
.3
.3
26
2.4
795
318
0.97
39
6,423*
1.56
240
500
480
870
24
382 - Not in service
17
62
71
0.32
0.647
0.32
2.4
2
<1
1.3
1.3
1.3
0.3
.3
.3
.3
1.3
1.3
1.3
1.3
1.3
120
10,240
3,680
10,235
6,550
1,635
1,635
937
1,639
1,639
1,639
1,636
1,635
1,552
1,555
761
761
759
14,106
7,909
7,908
9,770
<0.1
325
.3
.3
.3
.3
.3
.3
>5
>5
>5
>5
>5
15
4.5
40

Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Bermed
Bermed
Building with Floor Sumps
Building with Floor Sumps
Bermed
Building with Floor Sumps
Bermed
Bermed
Bermed
Bermed
Double Walled
Bermed
Building with Floor Sumps
Lined and Bermed
No Secondary & Not in Use
Building with Floor Sumps
Building with Floor Sumps
Building with Floor Sumps
Double Walled
No Secondary Containment
Building with Floor Sumps
Bermed
Double Walled and Bermed
Double Walled and Bermed
Building Floor Sump and Bermed Pad
Building Floor Sump and Bermed Pad
Building Floor Sump and Bermed Pad
Building Floor Sump and Bermed Pad
No berm
No berm
No berm
No berm
No berm; graded to impound area
Lined and Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Bermed
Inside Building
Lined and Bermed
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed/ Bldg Floor Sump
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed
Lined and Bermed

Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC1514A
Nalco EC6536A
Nalco EC9210A

Island 1
Island 2
Island 4
Island 4
Island 6
Goose Island
Goose Island
Goose Island
Bear Island
Bear Island
Bear Island
Bear Island
Mainland
Mainland
Bear Island
Goose Island

2 - 1 m totes
3
2 - 1 m totes
2 - 1 m3 totes
3
2 - 1 m totes
3
2 - 1 m totes
2 - 1 m3 totes
2 - 1 m3 totes
3
2 - 1 m totes
2 - 1 m3 totes
2 - 1 m3 totes
2 - 1 m3 totes
3
2 - 1 m totes
3
2 - 1 m totes
3
2 - 1 m totes
2 - 1.5 m3 totes
1 - 1.5 m3 totes

Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray
Plastic containment tray

Methanol (50/50)

Mainland

65
40
16
50
40
40

Placed in a lined and bermed area when needed

NW Field
NW Field
NW Field

3

n/a
n/a
n/a

3

3.3 m
3
3.3 m
3
3.3 m
3
3.3 m
3
3.3 m
3.3 m3
3.3 m3
3
3.3 m
3.3 m3
3
3.3 m
3.3 m3
3.3 m3
3
3.3 m
3
3.3 m
3.3 m3
3.3 m3

318
318
318
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
120
120
1,750
1,750
6,000
2,250
2,250
2,250
1,750
Inside Building
290
120
Berm Volume 90 m3
Berm Volume 90 m3
3
Berm Volume 90 m
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
Pad Berm Volume 2,880 m3

575
11,775
11,775
11,775
7,946
2,109
2,109
2,109
2,484
2,484
2,484
2,138
2,138
2,138
2,138
2,298
2,298
2,298
15,575
8,733
8,733
11,775
555
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
100
3

Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3
3
Pad Berm Volume 2,880 m
Pad Berm Volume 2,880 m3

Pad Berm Volume 2,880 m3
Pad Berm Volume 2,880 m3

n/a
n/a
n/a
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POTENTIAL COMMAND CENTRES
Command centres can potentially include:


an On-site Command Post (OSCP) established in the immediate vicinity of the
emergency to provide immediate and direct response the emergency. It is
initially staffed by operations personnel.



a Corporate Regional Emergency Operations Centre (CREOC) where IMT
overall coordination and incident command activities takes place (for Level 2
and Level 3 emergencies)



a Reception Centre (RC) established to register evacuees for emergency
shelter, assess their needs and provide temporary shelter. If evacuees will stay
elsewhere, the reception centre register provides where evacuees can be
contacted.



an Emergency Support Centre (ESC) to provide a base for the emergency
support group to effectively manage, lead and coordinate a crisis response



a Public Affairs Information Centre (PAIC), located in Calgary, to assist
effective communication between the emergency site and the Calgary office
(for Level 2 and 3 emergencies)



a Regional Emergency Operations Centre (REOC), an operations centre
established in a suitable location to manage the larger aspects of the
emergency that is manned jointly by government and industry staff.



a Consequence Management Operations Centre (COMOC) to provide a base
for government agency personnel to work, e.g., NEB and municipal or
provincial disaster services. Decisions to mobilize and staff these centres are
the responsibility of the respective agency.



Provincial emergency procedures call for a government response coordination
centre to address the public and media demands for response from the
government agencies.



a Municipal Emergency Operations Centre (MEOC), to manage and support
emergency operations within their jurisdiction, formulating protective actions
and providing information to the public.

For more details about potential command centres, see the Emergency Response
Plan Guideline and Model, Guideline Section 3.3.
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AREA SPECIFICS
For an illustration of command centres in our area, see Figure 3-4. (Note that only
command  versus support  centres are shown.)

Figure 3-4: Command Centres 
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ROLE
The on-scene commander assumes the incident commander role until relieved by
the IMT incident commander. The on-scene commander is responsible for:


overall command and control of the emergency response team (ERT)
responding to an emergency in a facility



ensuring the safety and protection of all personnel at all times



making final decisions for ERT deployment and action in consultation with
the safety officer



communicating with the operations section chief during a Level 1, 2 or 3
emergency



communicating the prioritized objectives, strategies and countermeasures
established by the incident commander to the ERT

During a Level 1, 2 or 3 emergency, the on-scene commander communicates from
the on-scene command post to the IMT.
The on-scene commander may also be required to conduct first-hours
communication and initial contact with government officials (e.g., OH&S, AER,
British Columbia’s oil and gas commission [OGC], NEB and municipality).
LOCATION


on-site command post (OSCP)

KEY RELATIONSHIPS
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air operations branch director
emergency response branch director
NEB
on-scene commander
operations section chief
recovery and protection branch director
safety and security group
staging area director
wildlife branch director
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RESPONSIBILITIES
Command
 Assess the situation – proceed to the scene if it is safe to do so and identify:





type of incident
exact location
number and extent of injuries
any known hazards

 Obtain a situation analysis from the reporting person, e.g., operations
personnel.
 Organize ERT members based on the requirements of the incident and
available personnel:



ensure a safety and security group leader is appointed
call for additional ERT support as required

 Activate IMT for Level 1, 2 and3 incidents.
 Develop an initial response plan in consultation with the safety and security
group including:


Site Safety and Health Plan (ICS 208)



personal protective equipment (PPE) and other equipment requirements
(e.g., monitors)



communications (e.g., ERT radio channel and telephone numbers)



emergency ingress and egress and approach routes



location for on-site command post and staging area(s)

 Brief ERT members and:



confirm that the team has a clear understanding of the situation
put in place resources necessary to respond safely and effectively before
dispatching the team

 Use the emergency (severity) level to determine the appropriate level of action
and communication. See the Severity Assessment Matrix in Section 7.1.
 Initiate setup of the on-site command post.
 Supervise ERT operations.
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KEY TIPS


Immediately evaluate the potential threat to the public.



Immediately notify your supervisor and production line management
personnel.



Initiate protective strategies:
secure the area
provide shelter
prepare to evacuate
prepare for ignition








Call the key government agencies immediately in the event of an uncontrolled
release of sour gas.

FIRST STEPS
1. Take action to secure the leak.
2. Notify the key government agencies:





key government agencies
municipal disaster services
provincial environmental agency
public health authority

If the leak is not immediately controlled initiate an emergency response as
follows:
3. Alert on-site operations personnel.
4. Evaluate the threat to the public and communicate with the local authority to
protect and inform using the evacuation criteria table (see Figure 7-12):
5. Determine:
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location and size
H2S and SO2 concentrations
wind direction
potentially affected residents, trappers, transients and nearby industrial
operations
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Sour gas alarm
or report is
received.

FIRST STEPS

4
Evaluate the threat
to the public and
communicate
accordingly.

7
Dispatch on-site
personnel with
mobile air-quality
monitors.

8
Mobilize
emergency
resources as
required.

12
Inside the EPZ, continue
communication with
management, key
government agencies and
the public.

2
Notify the key
government
agencies.

1
Take action to
secure the leak.

5
Determine:
location
size
product
immediate hazards
wind direction

9
Mobilize air-quality
monitoring
services.

13
Outside the EPZ, continue
public communication in
consultation with the key
government agencies and
the municipal authorities.

10
Activate mutualaid agreements as
required.

NEXT STEPS
14
Complete Site
Safety Plan.

3
Alert on-site
operations
personnel.

6
For Level 2 or
3, evacuate the
public within the
EPZ.

11
Declare the
emergency
(severity) level.

15
Consult with key
government agency
to develop and locate
resources to control
the leak, and services
needed.

The leak is
stopped.

Figure 7-11: Sour-Gas Release Flowchart
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If the emergency is an Emergency (Severity) Level 2 or greater the EPZ must be
evacuated:
6. Evacuate the public within the EPZ, beginning with the IIZ, PAZ (those
downwind and closest to the release).
7. Dispatch on-site personnel with mobile air monitors to monitor the release
(at Level 1).

H2S Level

Requirement

1 to 10 ppm (3-hour average)

Notify individuals as requested so that they can voluntarily
evacuate before any exposure the H2S.

Above 10 ppm (3-hour average) *

Assess local conditions then advise everyone to either
evacuate or shelter in place.

* If monitored levels over the three-minute interval are declining (e.g., three readings show a decline from
15 ppm to 10 ppm to 8 ppm over three minutes), evacuation might not be necessary even though the
average over the three-minute interval would be 11 ppm. Use judgment to determine whether or not to
evacuate.
SO2 Level
5 ppm
(15-minute average)
1 ppm
(3-hour average)
0.3 ppm
(24-hour average)

Requirement
The area must be evacuated immediately.

Figure 7-12: H2S and SO2 Evacuation Criteria Inside the EPZ
If there is a public threat (real or perceived):
8. Mobilize emergency resources as required:









incident management team (IMT)
on-site command post (OSCP)
corporate regional emergency operations centre (CREOC)
emergency support centre (ESC)
police
fire
EMS
disaster services

9. Mobilize air-quality monitoring services, using Imperial Oil personnel and
monitors until contract services arrive (Levels 1, 2 and 3 only).
10. Activate mutual-aid agreements as required.
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11. Declare the emergency (severity) level (see Figure 7-13).

ERCB Directive 071
November 2008

Figure 7-13: Assessment Matrix for Classifying Incidents (ERCB)
In the EPZ:
12. Continue communication with management, key government agencies and
the public. (For possible responses for specified incidents, see Figure 7-14.)
Outside of the EPZ:
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13. Continue public communication in consultation with the key government
agencies and the municipal authorities.
NEXT STEPS
14. Complete Site Safety and Health Plan (ICS 208) (see Tools) to protect
responders before taking extended response actions.
15. In consultation with key government agencies personnel:
____

Develop and locate resources for a response plan to bring the leak
under control, possibly including ignition.

____

Identify and request services from the key government agencies,
such as:
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coordinating with other government agencies
obtaining fire control orders, notice to airmen (NOTAM)
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Responses

Alert (Level 0)

Level 1

Level 2

Level 3

Internal

Discretionary, as
per company
policy.

Immediately notify offsite management.

Immediately notify offsite management.

Immediately notify
off-site
management.

External public

Courtesy, at
company’s
discretion.

Mandatory for
individuals within the
EPZ who have
requested notification.

Planned and
instructive as per the
ERP.

Planned and
instructive as per
the ERP.

Media

Reactive, as
required.

Reactive, as required.

Proactive media
management to
regional or local
interest.

Proactive media
management to
national interest.

Government

Reactive, as
required.
Notify the key
government
agencies if
public is
contacted.

Notify the ERCB field
centre. Call local
authority and RHA if
public or media is
contacted.

Notify ERCB field
centre, local authority
and RHA.

Notify ERCB field
centre, local
authority and
RHA.

Internal

On site, as per
company policy.

On site, as per
company policy,
according to the ERP.

Predetermined public
safety actions are
under way. Corporate
management team
(IMT and ESG) alerted
to support on-site
responders.

Full
implementation of
the emergency
response plan.

External

On site, as per
company policy.

On site, as per
company policy.

Potential for multiagency response
(Imperial Oil,
municipal, provincial or
federal).

Immediate multiagency response
(Imperial Oil,
municipality,
provincial or
federal).

Internal

Immediate and
local, no
additional
personnel
required.

Establish what
resources will be
required.

Limited supplemental
resources or personnel
required.

Significant
incremental
resources
required.

External

None.

Begin to establish
resources that might
be required.

Possible assistance
from government
agencies and external
support services, as
required.

Assistance from
government
agencies and
external support
services, as
required.

Communications

Actions

Resources

Figure 7-14: Possible Responses for Specified Incidents
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SOUR-GAS IGNITION STANDARDS
Responsibilities
In the event of an uncontrolled or partially controlled flow of hydrogen sulphide
(H2S), on-site personnel must immediately ignite the plume if one of the
following occurs:


evacuation of the response zones has not taken place



monitoring results indicate H2S concentrations in excess of 10 ppm in
unevacuated areas



monitored H2S concentrations exceed 1 ppm in urban density developments



monitoring has not been established due to weather or other unforeseen
circumstances



the release cannot be brought under control in the short term (ignition decision
is made in consultation with the key government agencies)

Once any of the above criteria has been met, ignition must occur within
15 minutes of the decision to ignite.
If the circumstances are urgent, on-site personnel with accredited training in
ignition procedures (such as that available from Enform) are authorized to
ignite the release without consultation. If time allows, the on-scene commander,
on-site personnel and the key government agencies representative jointly make
the decision to ignite.
Recommended Ignition Device
The recommended ignition device is a Heckler and Koch 26.5 mm caliber, P2A1
signal pistol. Using this pistol with a shotgun shell gives excellent accuracy up to
700 feet (213 m). For the name and address of the supplier, see Section 9.12.
Notes and Cautions
Imminent danger from the plume might force ignition before backup personnel,
suitable clothing and other personal protective devices, or special equipment can
be obtained. Some approvals or protective measures might have to be waived.
Weigh the risks carefully.
Liquids from the leak could briefly put out the fire and then reignite. This might
happen in cycles, resulting in unignited releases of hydrogen sulphide.
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When the ground is covered with snow, supercooled liquid hydrocarbons
evaporate very slowly and pools of flammable liquid can remain hidden for a long
time. Avoid all ignition sources.

Approach Source
site
of
for
release
ignition

Rich
Area

Ignition Area

LEL Area

Wind Direction

WW27
96 09 emb

Figure 7-15: Approach Sites for Sour-Gas Plume Ignition
SOUR-GAS IGNITION PROCEDURE
1. Using gas monitoring and explosimeter measurements, establish the location
of the cloud perimeter.
2. Evacuate the hazardous area.
3. Secure the area to prevent anyone from entering.
4. Account for all on-site personnel and plan an escape route.
5. Monitor wind direction, wind speed and ambient temperatures.
6. Prepare for ignition.
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____

Select an upwind approach site.

____

Determine the gas perimeter by checking for hydrogen sulphide gas
(using portable monitors) and explosive gas mixtures (using a
portable explosimeter).

____

Remember, the cloud perimeter is changing and propane and butane
vapours are heavier than air.

____

Have emergency vehicles on standby.
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7. Prevent all potential injuries.
____

Designate an ignition team and a backup team if there are other
qualified personnel present.

____

Take into account the potential danger  for people, inhabited
buildings and other facilities in the immediate area  and the fire
hazard for crops and forests, as well as wind conditions, topography
and the ability to control the ignited gas source.

____

Put on fire-resistant clothing and eye protection.

____

Equip team members with air-supplied protective equipment
(although they need not be masked up).

____

Carry an explosion-proof radio, H2S monitor and a properly
calibrated LEL detector.

8. Approach the ignition site from upwind and restrict everyone else to the safe
area.
9. Confirm the cloud perimeter by checking for explosive gas mixtures using
an explosimeter.
10. Tell the on-scene commander and people in the safe area that the cloud is
about to be ignited.
11. Test the approved ignition device.
12. Starting at a conservative distance (300 m) upwind of the cloud perimeter,
begin firing flares toward the perimeter (cloud edge).
13. Move toward the cloud perimeter with each successive shot until the flare
reaches the point in the cloud where air-to-fuel mixtures are correct for
ignition.
14. Control unwanted fire but do not extinguish the burning vapours.
PLUME MONITORING PROCEDURE
CAUTION: Everyone performing monitoring duties, including those using
mobile units, must have the necessary safety, breathing and radio-communication
equipment.
1. Plot the plume on a map that indicates gas facilities, lines and wells as well as
the emergency planning zone (EPZ).
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2. Plot the progression of the odour complaint, including pertinent data such as
time, wind direction and wind velocity.
If the odour complaint is confirmed or an alarm goes off:
3. Use hand-held monitors (Draeger or similar device) to get more data.
If hydrogen sulphide concentrations rise slowly over an hour or a trend of 1 ppm
is monitored over three hours:
4. Supplement monitoring with mobile monitoring units.
5. Check with the weather office for a forecast and set up mobile units to provide
continuous readings on:




hydrogen sulphide and sulphur dioxide concentrations
wind direction and velocity
all factors’ rates of change

CHARACTERISTICS AND DANGERS OF H2S
The characteristics and dangers of H2S follow:
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found in decaying organic matter, natural oil and gas, silos and sewers



found as a gas at temperatures above -60°C



is colourless



is flammable — burns to form SO2



has odour of rotten eggs at low concentrations



stops all sense of smell at higher concentrations



tends to disperse more slowly in sheltered, calm or low-lying areas



is extremely toxic



at lower concentrations (20 to 50 ppm) irritates mucous membranes (eyes,
throat, lungs) causes headaches, dizziness, nausea, might cause pulmonary
edema (fluid in the lungs) upon prolonged exposure



at higher concentrations (500 to 1000 ppm) causes paralysis of the respiratory
control centre in the brain – breathing stops, suffocation occurs
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CHARACTERISTICS AND DANGERS OF SO2
The characteristics of SO2 follow:


is formed by the combustion of H2S or sulphur



is nonflammable



found as a gas at temperatures above -75°C



has the odour of an extinguished match



is highly irritating — dissolves to form sulphuric acid



at higher concentrations, causes pulmonary edema — might be fatal



at lower concentrations, irritates the eyes, nose and throat, causes difficulty in
breathing and shortness of breath



has more severe effects on heavy smokers

KEY CONTACTS
Medical Aid




ambulance
doctor
hospital

Notification
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air-monitoring services
evacuation group leader
fire department
key government agencies
local authority, director of disaster services (municipal)
occupational health and safety
operations manager
police
provincial disaster services
public information officer
regional district
residents in the emergency planning zone
supervisor
well servicing
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AREA SPECIFICS
None identified.
Signals Used
None identified. 
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KEY TIPS


Don’t tackle any fire without backup and an appropriate extinguishing agent.



Don’t extinguish burning leaks if the leak or supply to the leak can’t be
stopped.



If fires impinge on large pressurized vessels, e.g., NGL storage bullets,
BLEVEs (boiling liquid expanding vapour explosions) can result. In such
cases, evacuate everyone within a 1-km radius.



Eliminate or minimize the fuel sources through an emergency shutdown of the
facility, then put out residual fires.



Older facilities might contain asbestos that could be released during an
explosion. Use appropriate PPE and decontamination procedures until the
presence of asbestos is ruled out.

FIRST STEPS
1. Determine:





location
size of fire
equipment and products involved
immediate hazards

2. Depending on the assessment in Step 1, perform an emergency shutdown of
the facility involved and all associated facilities, if required.
3. Inform operations personnel of the situation and ask for help.
4. Call the fire department.
If the fire impinges on large pressurized vessels:
5. Shut off lines feeding the fire.
If the fire impinges on large pressurized vessels or equipment contains asbestos:
6. Protect people in the area by evacuating them.
7. Complete Site Safety and Health Plan (ICS 208) (see Tools).
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Figure 7-17: Fire or Explosion Flowchart
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If the fire can be controlled safely:
8. Control the fire with the fire-extinguishing equipment available and begin
cooling large vessels (see Cooling Criteria).
If the fire cannot be controlled safely:
9. DON’T TAKE UNNECESSARY RISKS!
NEXT STEPS
Operations Personnel
10. Obtain information on:





exact location
size of fire
whether the fire poses an immediate threat to personnel or facilities
caller’s name and call number

11. Call the fire department, if not already called.
12. Complete the General Incident Report, when possible (see Tools).
13. Notify the supervisor.
Supervisor
14. Notify the operations manager.
15. Use the Notifications Record (see Tools) and establish contact with the
appropriate government agencies such as the key government agencies,
provincial or territorial forestry service, environment and nearby local
authorities to report on the fire’s progress.
16. Determine the need to evacuate all nonessential personnel to a safe area.
NOTE: The provincial or territorial forestry service’s recommendations to
evacuate should be followed.
17. Declare the emergency (severity) level (see Figure 7-1).
18. Mobilize the emergency response team.
COOLING CRITERIA FOR AT-RISK VESSELS
All vessels within 12 m of a fire are considered to be at risk. Vessels that are not
at risk need not be cooled.
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The cooling priority for at-risk vessels is:





vessels threatened by torching (pressurized flame)
non-fireproofed vessels with flame impingement
fire-proofed vessels with flame impingement
vessels within 12 m but not subject to torching or flame impingement

CAUTION: BLEVEs can occur between 8 and 30 minutes after exposure to
flame. Use extreme caution when approaching a vessel to begin or continue the
cooling process.
KEY CONTACTS
Medical Aid




ambulance
doctor
hospital

Notification












agriculture department
public information officer
fire department
firefighting specialists
key government agencies
operations manager
police
provincial environmental protection department
provincial or territorial forestry service
regional district
supervisor

AREA SPECIFICS
Appendix F contains the Wildfire Risk Analysis & Fuel Management Plan, which
is Part 2 of the Norman Wells Community Wildfire Plan. This document contains
both the results of the GIS analysis for the wildfire risk to the community and
recommendations for mitigating this risk. Additionally, it also addresses the fuel
hazard to the community with treatment prescriptions for interface fuel hazards,
as well as providing locations for pre-attack fuel breaks. It also includes maps of a
smaller scale that provide a more detailed view of the community.
Signals Used
None identified. 
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KEY TIPS


Don’t tackle any fire without backup, personal protective equipment and
appropriate extinguishing resources.

FIRST STEPS
1. Perform an emergency shutdown of the facilities in the area of the fire, as
required.
2. Determine:






where the fire is, e.g., on the ground, up in the trees
size of fire
fuel type
colour of smoke
wind direction

3. Inform operations personnel of the situation and ask for help.
4. Call the local fire department and the provincial or territorial forestry
service.
5. Protect people in the area by evacuating them to a safe location.
6. Complete Site Safety and Health Plan (ICS 208) (see Tools).
7. Determine if the fire can be controlled safely.
If it is safe to do so:
8. Control the fire with the fire-extinguishing equipment available.
9. DON’T TAKE UNNECESSARY RISKS!
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NEXT STEPS

FIRST STEPS
1
Perform an emergency
shutdown of the
facilities in the area of
the fire.

A fire (grass, timber)
is identified.

10
Obtain information on:
exact location
size of fire
threat to personnel and facility
caller's name and number
if fire department has been called

2
Determine:
location
size of fire
fuel type
colour of smoke
wind direction

11
Notify the local fire
department and the
provincial or territorial
forestry department.

3
Inform operations
personnel of the
situation and ask for
help.

13
Notify the
supervisor.

14
Call for additional
water supplies.

5
Protect people in the
area by evacuating them
to a safe location.

7
Determine if the
fire can be
controlled safely.

Can the fire be
No
controlled
safely?
Don't tackle any fire
without backup and
adequate extinguishing
Yes
resources.
8
Controll the fire with the
fire-extinguishing
equipment available.

Supervisor
17
Notify the
operations
manager.

18
Establish contact
with the forestry
service to report on
the fire's progress.

12
Complete Initial
Emergency Report,
when possible.

4
Call the local fire
department and the
provincial or territorial
forestry service.

6
Complete Site
Safety Plan.

Operations Personnel

9
DON'T TAKE
UNNECESSARY
RISKS!

19
Determine whether
there is a need to
evacuate all
nonessential
personnel to a safe
area.

20
Declare the
severity level.

15
Establish a fire
watch.

16
Shut in the field
facilities in the area
of the fire, as
required.

21
Mobilize the ERT,
if required.

The fire is under
control.

Figure 7-22: Fire (Grass, Timber) Flowchart
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NEXT STEPS
Operations Personnel
10. Obtain information on:






exact location
size of fire
whether the fire poses an immediate threat to personnel or field facility
caller’s name and call number
whether the local fire department or provincial or territorial forestry
service have been notified

11. Notify the local fire department and provincial or territorial forestry service.
12. Complete the General Incident Report, when possible (see Tools).
13. Notify the supervisor.
14. Call for additional water supplies.
15. Establish a fire watch.
16. Shut in field facilities in the area of the fire, as required.
Supervisor
17. Notify the operations manager.
18. Establish contact with the provincial or territorial forestry service to report
on the fire’s progress.
19. Determine the need to evacuate all nonessential personnel to a safe area.
NOTE: The provincial or territorial forestry service’s recommendations to
evacuate should be followed.
20. Declare the emergency (severity) level (see Figure 7-1).
21. Mobilize the emergency response team, if required.
KEY CONTACTS
Medical Aid
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hospital

Notification










public information officer
firefighting specialists
key government agencies
local fire department
operations manager
police
provincial agriculture department
provincial or territorial forestry service
supervisor

AREA SPECIFICS
Appendix F contains the Wildfire Risk Analysis & Fuel Management Plan, which
is Part 2 of the Norman Wells Community Wildfire Plan. This document contains
both the results of the GIS analysis for the wildfire risk to the community and
recommendations for mitigating this risk. Additionally, it also addresses the fuel
hazard to the community with treatment prescriptions for interface fuel hazards,
as well as providing locations for pre-attack fuel breaks. It also includes maps of a
smaller scale that provide a more detailed view of the community.
Signals Used
None identified. 
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Chlorine Release
December 2013

KEY TIPS


Don’t attempt to investigate or control a chlorine release without appropriate
personal protective equipment.



If chlorine is under 10 ppm, immediately dangerous to life and health (IDLH),
only air-supplied respiratory equipment is required. If the leak is over 10 ppm
(IDLH) or unknown, air-supplied respiratory equipment and a vapourprotective suit are required to prevent skin contact, especially if the
concentration of chlorine is unknown.



Do not use water directly on a chlorine leak. The corrosive action of water and
chlorine will make the leak worse.



Water fog spray can be used indirectly to suppress chlorine vapours.



Reduce the flow by rotating the drum until the hole is above the liquid level.



Maintain control of any release with the building ventilation system.

FIRST STEPS
1. Inform operations personnel and ask for help.
2. Call for backup.
3. Evacuate the plant or immediate area.
4. Secure the area.
5. Monitor the release.
6. Refer to the material safety data sheet.
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Figure 7-26: Chlorine Release Flowchart
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NEXT STEPS
Operations Personnel
6. Ensure the exhaust system is shut down.
7. When backup arrives, investigate using the appropriate level of personal
protective equipment (air-supplied respiratory equipment and vapourprotective suit) and detectors.
8. Determine reason for the alarm and the:





wind speed and direction
size of the plume
concentration of chlorine
other hazards

9. Correct the problem following standard leak detection and correction
procedures, if possible.
10. Alert the supervisor and control room, if applicable.
11. Declare the emergency (severity) level (see Figure 7-1).
12. Mobilize the emergency response team and incident management team.
13. Complete the General Incident Report, when possible (see Tools).
14. Call the safety and environmental advisor for assistance and to contact the
provincial environmental protection division.
If the release cannot be controlled or corrected or is above 10 ppm:
15. Call the fire department for assistance.
In any case:
16. Secure the area with roadblocks.
17. Warn and evacuate nearby residents, if necessary.
18. Take steps to control the leak.
19. Track plume and expand evacuation area as required.
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KEY CONTACTS
Medical Aid




ambulance
doctor
hospital

Notification










CANUTECH – CHLOROTECH
disaster services
fire department
operations manager
police
public information officer
incident management team
safety and environmental advisor
supervisor

AREA SPECIFICS
None identified.
Signals Used
None identified. 
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Dam or Dike Breach
December 2013

KEY TIPS
See the Dam Breach ERP for more information on responding to dam or dike
breach incidents.
Watch for the following to indicate dam or dike failure:









sand boils in the toe ditch
sinkholes on the slope
cracks or slumping on the slopes
active erosion on the slopes (gullies more than 3 m deep or 10 m wide)
slope inclinometer movements
persistent freeboard violation
pond fluids near cresting the dam or dike structure
collapse of the shell or uncontrolled discharge of fluids from the dam or dike

FIRST STEPS
1. Determine:





location
hazardous condition
potential breach
imminent breach

2. Inform dispatch supervisor of the situation and ask for help.
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A dam or dike has
been breached.
FIRST STEPS
Operations Manager
1
Determine:
location
hazardous conditions
potential breach
imminent breach

2
Inform dispatch
supervisor of the
situation and ask for
help.

NEXT STEPS
Dispatch Supervisor

3
Mobilize site emergency
response team and geo-technical
engineer to assess situation and
complete a Site Safety and
Health Plan (ICS 208).

7
Declare the
severity level.

8
Mobilize operations
personnel to assist with
remedial actions.

9
Complete the Initial
Emergency Report,
when possible.

Is there is
a potential
breach?

Is there is
an imminent
breach?

No

Yes

No

14
Conduct remedial
actions if safe to
do so.

15
Initiate area
evacuation.

Geo-Technical Engineer
Yes
4
Perform an
assessment of the
dam or dike.

5
Notify the operations
manager of the
situation.

6
Identify hazardous
conditions and plan
remedial actions.

10
Conduct remedial
actions.

11
Alert external
stakeholders as per
environmental protection
plan.

12
Notify regulators.

16
Alert external stakeholders
per environmental
proteciton plan.

17
Alert and initiate
the IMT.

18.
Alert the ESG
when warranted.

The dam or dike breach
is under control.

Figure 7-33: Dam or Dike Breach
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NEXT STEPS
Dispatch Supervisor
3. Mobilize site emergency response team and geo-technical engineer to assess
situation and complete a Site Safety Plan.
Geo-Technical Engineer
4. Perform an assessment of the dam or dike.
5. Notify the operations manager of the situation.
6. Identify hazardous conditions and plan remedial actions.
Operations Manager
7. Declare the severity level.
8. Mobilize operations personnel to assist with remedial actions.
8. Complete the Initial Emergency Report, when possible.
If there is a potential breach:
10. Conduct remedial actions.
11. Alert external stakeholders as per environmental protection plan.
12. Notify regulators.
If there is an imminent breach:
14. Conduct remedial actions if safe to do so.
15. Initiate area evacuation.
16. Alert external stakeholders per environmental protection plan.
17. Alert and initiate IMT.
18. Alert ESG where warranted.

December 2013
NWERP

Page 7-123

Section 7: Emergency-Specific Response

KEY CONTACTS
Medical Aid


ambulance

doctor
 hospital
Notification










public affairs officer
environmental advisor
fire department
operations manager
mutual aid
key government agencies
Canada Dam Safety Association
provincial environmental protection
regional district

AREA SPECIFICS
None identified.
Signals Used
None identified. 
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Radiation Release
December 2013

FIRST STEPS
1. Secure the area.
2. Call for help.
3. Notify the radiation safety officer.
If personnel have been contaminated:
4. Immediately flush the contaminated area(s) with copious quantities of water.
5. Use a mild detergent to help remove the contamination.
6. Periodically check the contaminated skin with a portable contamination
monitor to assess decontamination progress.
If decontamination is not progressing:
7. Do not use harsh cleaning agents or methods that could cause skin damaged.
8. Immediately seek qualified medical assistance.
NEXT STEPS
The emergency response procedures for responding to a radiation release is
inserted following the flowchart on the next page. It is an excerpt from Fixed
Nuclear Gauges Procedures and Safety Program (Section 2.17, Emergency
Response Procedures), prepared for the Kearl Oil Sands Project.
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Figure 7-34: Radiation Release
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Emergency Response Procedures
October 2010

Although it is very unlikely that damage to an industrial radiation device will result
in the release of radioactive material, it is important that procedures be in place to
deal with the possibility.
Radiation device sealed radioactive sources, along with their lead and steel source
shields, are designed to withstand normal physical abuse and exposure to fire.
Failure of either the radioactive source encapsulation or the source shielding can
create radioactive contamination and radiation exposure problems in the
workplace. The instructions described below are to be followed whenever a
radiation device is involved in an incident and/or where there is the potential for
personnel to be put at risk.

SITUATIONS REQUIRING EMERGENCY RESPONSE ACTION
Emergency response procedures shall be initiated whenever a radiation device is
exposed to fire, explosion, and corrosion or has experienced other physical
damage or is lost or suspected stolen. The individual who discovers the problem
shall follow these steps:
1. While remaining at a safe distance of not less than metres from the radiation
device, prevent personnel from entering the area around the damaged source
housing.
2. Contact by radio or have someone else contact the Kearl Oil Sands radiation
safety officer and emergency response person or job title identified on the
radiation hazard warning sign.
If another person was assigned the task of contacting the emergency response
person:
3. The other person must report back to the individual who discovered the
problem, confirming that the emergency response person or job title has
been contacted.
If the other person who was assigned the task of contacting the emergency
response person does not report back:
4. The individual who discovered the problem must request another person to
repeat steps 2 and 3.

October 2010

Imperial Oil
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EMERGENCY RESPONSE ACTIONS
In the case of an emergency, the Radiation Safety Officer will take the following
actions:
1. Obtain the radiation intensity record for the radiation device source holder.
2. Collect the radiation survey meter.
3. Do a survey meter performance check.
____

See the Conducting a Radiation Survey Meter Performance Check
procedure.

4. Perform radiation survey around the radioactive source housing.
____

See the Conducting a Radiation Survey topic in the Radiation
Detection subject.

5. Compare the measured radiation dose equivalent values with the radiation
intensity records.
6. If the radiation dose equivalent values are in agreement with the radiation
intensity records, it can be assumed that the source housing is not damaged.
7. Continue this procedure at Step 13.
If the radiation dose is higher than the radiation intensity records:
8. Conduct a radiation survey test to determine the distance from the source
holder where the radiation dose equivalent is 20 µSv/h
(2 millirems per hour).
9. Isolate the radiation device by setting up barriers at the points where the
level drops to 20 µSv/h (2 millirems per hour).
10. Post signs at the barriers to warn personnel that a radiation exposure hazard
exists.
11. Seek advice from qualified radiation safety specialists on additional
radiation protection measures.
12. If required take steps to prevent the spread of radioactive contamination.
If the source housing is undamaged:
13. Do a sealed radioactive source leak test.
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____

See the Sealed Radioactive Source Leak Test Sampling topic in this
section.

14. If radioactive contamination in excess of 200 Bq is found, follow the
procedures described in the Sealed Radiation Devices Leak Testing subject.
15. Do not put the radiation device back into operation until the RSO has
indicated that it is safe to do so.
TREATING PERSONNEL CONTAMINATED WITH RADIOACTIVE MATERIAL
1. Immediately flush the contaminated area(s) with copious quantities of water.
2. Use a mild detergent to help remove the contamination.
3. Periodically check the contaminated skin with a portable contamination
monitor to assess decontamination progress.
If decontamination is not progressing:
4. Do not use harsh cleaning agents or methods that could cause skin damaged.
5. Immediately seek qualified medical assistance.
ACTIONS TO BE TAKEN BY THE RADIATION SAFETY OFFICER
1. Immediately upon being notified of any incidents involving radioactive
material, inform the Canadian Nuclear Safety Commission (CNSC).
2. Provide the CNSC with a verbal report of what has happened and what
action is being taken to correct the problem.
3. Under the direction of the Operations Manager, lead a formal internal
investigation of the incident.
4. As soon as possible (and no later than twenty one (21) days), submit a
written report to the CNSC describing the incident. The report must include
the following:
•
•
•
•
•
•
•
•
October 2010

the radiation dose received by personnel
the radioisotope and amount of radioactivity involved
the levels of radioactive contamination encountered
the success of decontamination procedures
the final contamination survey results
the fate of the radiation device
the cause of the incident
the steps taken to prevent a similar incident occurring ♦
Imperial Oil
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Tank Fire
December 2013

KEY TIPS


Don’t tackle fire without backup and appropriate extinguishing agent.



Don’t attempt to extinguish leaks if the leak or supply to the leak can’t be
stopped.



Eliminate or minimize the fuel source through emergency shutdowns or
isolation points upstream of leak.

FIRST STEPS
1. Sound the evacuation alarm.
2. Evacuate and secure the area, establishing a safe perimeter.
3. Perform emergency shutdown of facility, as required.
4. Inform operations of the fire and activate the emergency response team.
5. Determine:











tank location and number
size of fire
are other tanks involved
how long has the fire been burning
type of fire (structural, liquid)
location of fire (roof, piping, berm)
product type
level in tank (s) involved
if there is a water layer in tank
immediate hazards

6. Determine if fire is impinging on vessels or piping.
7. Cool adjacent tanks and piping with fixed fire monitors or water deluge
systems, if available.
8. Isolate the product lines feeding the tank.
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Figure 7-35: Tank Fire Flowchart
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NEXT STEPS
9. Complete Site Safety and Health Plan (ICS 208) (see Tools).
10. Develop a tactical plan (refer to pre-plan) to extinguish fire, ensuring
adequate:





water supply
foam supply
fire apparatus
personnel

11. Activate mutual-aid agreement, if required.
12. Consider pumping down tank, if required.
KEY CONTACTS
Medical Aid




ambulance
doctor
hospital

Notification






fire department
key government agencies
operations manager
provincial environmental protection department
supervisor

AREA SPECIFICS
None identified. 
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Emergency Response Team
December 2013

Emergency Response Team
Role

Name

Telephone Number

Alternate Number

Administrative personnel

Gail Lammi

867-587-3219

867-587-2470

Backup
Air monitoring group
Backup
Emergency medical group
leader
Emergency response
branch director

Elaine Kodakin
Nikole Andres
Lindsey Hollands
on-site medic

867-587-3114
867-587-3215
867-587-3166
867-587-3117

Jim Brown

867-587-3214

867-587-2629
867-587-3215
780-201-6359 (C)
Mac House
867-587-2418
867-587-2127

Nik Ochsner

867-587-3113

867-587-4070

Sandy Whiteman

867-587-3170

867-587-2832

Backup
External response leader

Alex Campbell

867-587-3109

867-587-2090

Backup
Fire control leader

TBA

Backup
On-scene commander

Jennifer Watson

867-587-3105

403-808-4744 (C)

Backup
Phone captain

TBA

Nikole Andres

867-587-3215

867-587-3215

Lindsey Hollands
Ron Powder

867-587-3166
867-587-3206

780-201-6359 (C)
867-587-2997

Randy Beck

867-587-3119

867-587-4155

Backup
Evacuation group

Backup
Reception (evacuation)
centre leader
Backup
Recovery and protection
branch director
Backup

TBA

Backup
Backup
Roadblock leader

TBA

Backup
Roadblock personnel

TBA

Backup
Rovers

TBA

Backup
Safety and security leader

Diane Bailes

867-587-3160

Backup
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Emergency Response Team (cont’d)
Role

Site safety and security
group
Backup
Telephoners

Name

Ron Powder

Telephone Number

867-587-3206

Alternate Number

867-587-2997

TBA

Backup
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Incident Management Team
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Incident Management Team (IMT) Updated Nov 29, 2013
Role

Name

Telephone Number

Alternate Number

Tracy Horvath

403-237-2603

(C) 403-999-9293

Backup

Kaela Scott

403-237-3190

(C) 403-615-0266

Backup

Tara-Lynn Bulloch

403-232-5311

(C) 403-701-3555

Administrative Personnel

Cost-Unit Leader

TBD

Deputy Incident Commander
Backup

Jon Murray

403-766-1318

(C) 403-998-2049

Backup

Jamie Taylor

403-232-5855

(C ) 403-803-6018

Gary Beuk

403-237-3758

(C) 403-651-4225
(P) 403-661-4662

Adrian Michielson

403-237-2457

(C) 403-804-3251

Stuart Lunn

403-237-3716

(C) 403-512-1322

Reclamation

Helga Shield

403-237-2618

(C) 403-660-7661

Finance Section Chief

Darcy Reiter

403-237-2407

(C) 403-540-4408

Backup

Myron Spilchak

403-232-5919

Backup

Kayleen McCallum

403 237-2124

Jane Ballegooyen

780-639-5604

(C) 780-691-3326

Nicki Damania

403-232-5239

(C) 403-701-4140

Melissa Bond

403-237-3053

(C) 403-710-2337

Backup

Jamie Taylor

403-232-5855

(C ) 403-803-6018

Backup

Mark Taylor

403-237-3058

(C) 403-971-5866

Backup

Eric Rae

403-237-7637

Backup

Jussi Alto

403-237-3012

(C) 403-809-8630

Lin Xiao

403-237-4399

(C) 403-479-8828

Tiffany Clayton

403-237-4446

(C) 587-226-4350

Greg Brown

403-237-3806

(C) 403-771-8777

Myron Zukewich

403-237-3644

(C) 403-880-0697

Peter Miller

403-237-2816

(C) 403-680-4702
(P) 403-661-4735

Incident Command
Specialists
Backup
Environmental Unit Leader
Sensitivities

Human Resources Officer
Backup
Incident Commander

Industrial Hygiene Officer
Backup
Intelligence / Security Officer
Backup
Legal Officer
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Alternate Number

Lili Gonclaves

403-237-4047

(C) 403-689-0763

James Dunn

403-232-5247

(C) 403-540-6860

Andrew Hodgetts

403-237-2852

(C) 403-813-2614

Backup

Dan Hoy

403-237-2843

(C) 403-988-9781

Backup

Kevin Mundle

403-237-2612

Medical

Gertie Hegholz

403-237-2747

Operations Section Chief

Chris Klein

403-237-3907

c 403-554-7447

Backup

Craig Thackeray

403-232-5260

(C) 403-710-6952

Backup

Jim Purkiss

403-237-3358

(C) 403-651-5470

Backup

Chris Sieben

403-232-5934

(C) 403-815-7719

Justin Cloutier

403-766-1861

(C) 403-305-0787

Backup

Susan Stark

403-237-3795

(C) 403-993-5418

Backup

Ken Gordon

403-237-3560

(C) 403-554-

Public Information Officer

Pius Rolheiser

403-237-2663

(C) 403-660-5055
(P) 403-781-3908

Resource Unit Leader

Connie Blair

403-232-5358

Safety Officer

Anne Guinard

403-237-3835

(C) 403-620-0239

Backup

Stephanie Mills

403-806-5777

(C) 403-702-0221

Backup

Dave Fennell

403-237-4031

(C) 403-651-5485

Backup

Blaine Baron

403-806-5638

(C) 403-513-3266

Larry Whitlock

403-237-4259

(C) 403-466-8924

Rajesh Lopes

403-237-4258

(C) 587-228-0148

Situation Unit Leader

Stuart Lunn

403-237-3716

(C) 403-512-1322

Support Branch Leader

Carlos Rosada

403-766-1458

(C) 403-519-1473

24-hour pager

403-781-4012

Billy Morris

403-237-2433

(C) 587-226-9627

Dan Fierro

403-237-4413

(C) 403-804-8958

Darcy Ward

403-232-5801

403-232-2664
(C) 403-540-2477

Rory Paddon

403-237-2662

403-232-2664
(C) 403-808-9954

Liaison Officer
Backup
Logistics Section Chief

Planning Section Chief

Services Branch Leader
Backup

Backup
Technical Specialist
Well-Control Officer
Backup
Well Services Technical
Support
Backup
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GlobalStar Satellite Phone Numbers
Calgary (contingency use only)

403-997-3410

Boundary Lake

403-997-3278

Norman Wells

403-997-2567

Rocky Mountain House

403-997-4013

WPPC

403-997-3409

1-888-474-3572 help desk

Lan Activation 403-781-0950 pager

ERP Room 309 Combination3-8-1

ERP Room 313 Combination 15-10-17
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Emergency Support Group
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Emergency Support Group (ESG) Updated Nov 29-13
Role
Administrator

Name

Telephone Number

Alternate Number

Jennifer Stefnik

403-237-4030

Backup

Jamey Brecht

403-237-3070

(C) 403-998-8483

Backup

Suzanne MacDougal

403-237-3614

(C) 403-999-7159

Backup

Angela Mudry

403-237-3769

(C) 403-472-2771

EMDC Drilling Manager

James Blaine

403-237-2158

(C) 403-863-1909

Emergency Support Group
Facilitator

Gary Beuk

403-237-3758

(C) 403-651-4225

Backup

Dave Fennell

403-237-4031

(C) 403-651-5485

Backup

Jussi Alto

403-237-3012

(C) 403-809-8630

Backup

Adrian Michielsen

403-237-2457

(C) 403-804-3251

Zaidah Ibrahim

403-237-4029

(C) 403-869-5026

Backup

Bob Kerr

403-237-3879

(C) 403-701-8573

Backup

John Whelan

403-237-2128

(C) 587-216-2226

Backup

Rick Gallant

403-237-4065

(C) 403-803-6609

Backup

James Blaine

403-237-2158

(C)403-863-1909

Backup

Jim Suggett

403-232-5324

(C) 403-620-2407

Backup

Bob Overfield

403-806-5497

(C) 403-305-6261

Backup

Scott Williams

403-237-3402

(C) 403-540-6620

Backup

Lisa Waters

403-237-2912

(C) 587-2665192

Backup

Dee Brandes

403-237-3552

(C) 403-710-7944

Backup

Heather Marreck

403-237-4022

(C) 403-826-2620

Neil Drummond

403-237-4125

(C) 403-852-5636

Lili Gonclaves

403 7661657

(C) 403-988 9283

Doug Pacque

403-237-4175

(C) 403-554-0094

Les Lassu

403-237-2413

(C) 403-819-2256

Darcy Reiter

403-237-4207

(C) 403-540-4408

Joe Bob Allaire

403-806-5507

(C) 214-907-3326

Tiffany Clayton

403-237-4446

(C) 587-226-4350

Emergency Support Group
Leader

Environment
Backup
Facilities
Backup
Finance Advisor
Backup
Industrial Hygiene

December 2013
NWERP

Page 9-7

Section 9: Contacts
Role

Name

Telephone Number

Alternate Number

Claire RousselSullivan

403 237-2408

(C) 506-229-0339

Alida Hagemeyer

403-237-3587

(C) 403-256-6246

Peter Miller

403-237-2816

(C) 403-804-5023
(P) 403-661-4735

Richard Lane

403-237-3937

(C) 403-990-8303

Tracy Gunnlaugsson

403-237-4088

(C) 403-849-4408

J. Pat Geddes

403-237-3416

(C) 403-813-0265
(P) 403-661-0653

Occupational Health

Anita Daniel

403-237-4557

(C) 587-888-1382

Procurement Advisor

Mark Shupe

403 237-3466

(C) 403-998-4346

Dave Kuindersma

403-237-3357

(C) 403-512-7153

Belinda de Wolde

403-766-1388

(C) 587-216-6573

Backup

Pius Rolheiser

403-237-2663

(C) 403-660-5055

Backup

Richard O’Farrell

403-237-2941

(C) 403-850-2785
(P) 403-231-1379

SSH&E

Bob Kerr

403-237-3879

(C) 403-701-8573

Safety Advisor

Jussi Alto

403-237-3012

(C) 403-809-8630

Backup

Dave Fennell

403-237-4031

(C) 403-651-5485

Backup

Blaine Baron

403-806-5638

(C) 403-513-3266

Backup

Annie Guinard

403-237-3835

(C) 403-620-0239

Luther Cutts

403-237-4501

(C) 403-998-9159

Myron Zukewich

403-237-3644

(C) 403-880-0697

Jamie Taylor

403-232-5855

(C) 403-803-6018

Backup

Darcy Ward

403-232-5801

403-232-2664
(C) 403-540-2477

Backup

Rory Paddon

403-237-2662

403-232-2664
(C) 403-808-9954

Human Resources Advisor
Backup
Legal Advisor
Backup
Pipeline
Backup

Backup
Public Affairs Advisor

Security Advisor
Backup
Well Services Technical
Support
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Government & Other Agencies
December 2013

Federal
Government Agency

Position or Title and Name

Telephone Number

Dangerous Goods Control

CANUTEC

613-966-6666

Environment Canada

Yellowknife – District Office

867-669-4700
867-873-8185 (fax)

Edmonton – Regional Director, Environmental
Protection

780-951-8862 Peter
Blackaww

Edmonton – Manager, Environmental Emergency

(780) 951-8753

Winnipeg – Director General

204-903-5000

Yellowknife – NWT Habitat Coordinator

867-669-4919

Inuvik – Western Area Manager

867-777-7500

Indian & Northern Affairs

Yellowknife Office

867-669-2500
867-669-2709 (fax)

RCMP

Norman Wells

867-587-1111 (24 hr)
867-587-2665 (fax)

Yelllowknife – emergency number only

867-669-1111 (24 hr)
867-669-5175 (fax)

Yellowknife – general inquiries

867-669-5100 (24 hr)
867-669-5175 (fax)

Fisheries and Oceans Canada

Territorial
Government Agency
Municipal And Community Affairs

Position/Title and Name
Lands, Manager
Emergency Services

Environmental and Natural
Resources

Environmental Protection Director

Telephone Number
867-920-6318
867-873-7554
(24 hr)
867-873-7654

Manager Land Protection
District Manager
Norman Wells
Motor Vehicles
Arctic Airports

867-873-7654
867-587-3500
867-587-2446
867-873-7406
867-587-2451

Social Services
Transportation

Other Agencies
Government Agency
NWT Government
Spill Reporting
Sahtu Land & Water Board

December 2013
NWERP

Position/Title and Name
Renewable Resources
Renewable Resources
Norman Wells
Renewable Resources Env.
Protection
Executive Director

Telephone Number
1-800-661-0800 (24 hr)
867-587-3500
867-873-7654
867-873-0221

Alternate Number(s)
24-hour spill line
867-920-8130

867-598-2413
867-598-2325 (fax)
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Other Agencies (cont’d)
Government Agency

Position/Title and Name

NWT Fire, Sahtu Region
nwtfire.com
Box 130, Norman Wells,
NT X0E 0V0

Jules Fournel, Manager of
Forests
Regional Duty Officer:

Worker’s Compensation
Board

Chief Safety Officer

Transport Canada

Canutec (hazardous
materials)
Prairechem Inc (chlorine)
Stan Chem (chlorine alternate)
Flight Services
Spill Report Line

NAV Canada
NWT Spill Line
National Energy Board

Spill reporting
Indian & Northern Affairs
Canada

24/7 Incident Cell
Chief Conservation Officer
Chief Safety Officer
Environmental Officer
Land Resources Mgmt Officer
Water Resources Officer
Yellowknife District Office

Spill Reporting
Dept. of Fisheries &
Oceans

Winnipeg District Office
Inuvik District Office
Canadian Cost Guard(Duty
Officer)
Inuvik

Town of Norman Wells

Town Office

DPW

Maintenance
Town Manager
Development Officer
DPW Office
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Fax:
(867) 587-3535

(867) 587 – 3512

1-800-661-0792
fax 873-0262/4596
867-669-4403
613-996-6666 (24 hr)

867-920-3888
(613) 992-4624

306-664-2522
403-424-1754

(867)587-2713

867-587-2555
867-920-8130 (24 hr)
867-873-6924 (fax)
403-807-9473
403-299-2792
403-299-3903
403-292-6614
403-292-5876 (F)
867-587-2911
fax 587-2928
867-777-3361
867-777-2090 (fax)
867-669-4700
867-873-8185 (fax)

292-4800
403-815-6661

24-hour spill line
867-920-8130

867-920-8130 24 hr

N.W.T.P.C

Northwestel
RCMP Norman Wells ‘G’
Div.
Fort Good Hope
Community

(867) 587-3500

Alternate Number(s)

1-877-NWT-FIRE
(1-877-698-3473)

Spill Reporting
Environment Canada

Spill Reporting

Telephone Number

204-983-5000 (24)
867-777-7500
867-777-4330 fax
867-874-5501 (24 hrs)

Area Maintenance Officer
Tradesman
Norman Wells
Emergency Number

1-800-661-0856 (7am to
7pm)
867-587-3700
867-587-3701 (F)
867-587-3725
867-587-3703
867-587-3707
867-587-2381
867-587-2875 (F)
867-587-2381
867-587-2381
867-587-2801
867-587-1111 (24 hr)

Dene Community Council

867-598-2231

867 920-8130
24 hr
867 874-6928
24-hr pager 5432
1-800-661-0854
(7pm to 7am)

867-587-3700

867-587-2023
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Subject 7: Government & Other Agencies

Local Media and Political Contacts
Company
Television
Radio

Position/Title and Name
CBC North Yellowknife
CHAK 860 AM (Sahtu/Inuvik)
CJCD 1240 AM (YK, G.
Slave, Mac Valley)
CKLB 101.9 FM (Yellowknife)

Publications
News Release Distributions

News North (Western Arctic)
Calgary Public
Affairs/Canada News Wire

Telephone Number
867-920-5400
867-777-7600
777-7624 (news)
867-920-4636
920-4663 (news)
867-920-2277
920-2277 (news)
867-873-4031
403-237-2710

Alternate Number(s)

867-873-8507 (F)
403-237-3611

Telephone Number
867-587-3700
867-587-2455
867-587-2455

Alternate Number(s)
867-587-3700
867-587-2545
867-587-2545

867-589-4719
867-598-2231
867-598-2105

867-589-4908
867-598-2024
867-598-2160

867-598-2377

867-598-2409

867-588-4471
867-588-3341
867-588-3201
867-589-4800
867-589-3151
867-709-2200
867-709-2700

867-588-4908
867-588-3613
867-588-3806
867-589-4106
867-589-4208
867-709-2202
867-709-2717

867-777-2411 (F)
867-920-4033 (F)
867-920-4205 (F)

Community Contacts
Community
Norman Wells

Fort Good Hope

Tulita (Fort Norman)

Deline
Colville Lake

Position/Title and Name
Town Office
Norman Wells Land Corp
Norma Wellls Renewable
Resource Council
Sahtu Secretriat Inc.-Deline
K’asho Got’ine
Forth Good Hope Metis Land
Corp
Fort Good Hope Renewable
Resource Council
Hamlet office
Tulita Band Council
Fort Norman Metis Land Corp
Charter Community of Deline
Deline First Nation
Band
Ayoni Keh Land Korp
Behdzi Ahda

Government Officials and Politician Contacts
Government Agency
GNWT -- Premier

Sahtu MLA (Territorial)
Western Arctic MP(Federal)
GNWT Key Ministers
Industry, Tourism and
Investment
Public Works & Services

December 2013
NWERP

Position/Title and Name
Bob McLeod
Executive Assistant,
Principal Secretary,
Communication Coordinator
Norman Yakeleya
Constituency Assistant
Dennis Bevington
Executive Assistant

Telephone Number
867-669-2311
867-669-2307
867-669-2333
867-669-2302
867-669-2270
867-669-2269
1-800-661-0802/ (867)8736995
(613) 992-4587

David Ramsay, Minister
Deputy Minister
Executive Assistant
Glen Abernethy, Minister
Deputy Minister
Executive Assistant

867-669-2377
867-920-8048
867-669-2313
867-669-2388
867-873-7114
867-669-2314

Alternate Number(s)
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Government Officials and Politician Contacts (cont’d)
Government Agency
Municipal and Community
Affairs
Transportation

N.W.T. Power Corporation

Position/Title and Name
Robert C. McLeod
Deputy Minister
Executive Assistant
David Ramsay, Minister
Deputy Minister
Executive Assistant
Michael Miltenberger,
Minister
Executive Assistant

Telephone Number
867-669-2366
867-873-7118
867-669-2312
867-669-2377
867-873-7114
867-669-2313
867-669-2355

Alternate Number(s)

867-669-2310
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1.0

Introduction

This Wildfire Risk Analysis & Fuel Management Plan is the second part of the Community
Wildfire Protection Plan for the community. This second part contains both the results of the
GIS analysis for the Wildfire Risk to the community and recommendations for mitigating this
risk. Additionally, it also addresses the fuel hazard to the community with treatment
prescriptions for interface fuel hazards, as well as providing locations for pre-attack fuel breaks.
Maps of a smaller scale have been included in Appendix A to provide a more detailed view of
the community.
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2.0

Risk of Ignition

Risk of ignition involves analysing the potential locations where a human caused ignition could
occur. It is based on the location and distance from such features as roadways, trails,
recreation sites, camping areas, industrial sites, rail lines and other locations where human
caused ignitions may be prevalent. The further away from these locations the lower the risk of a
human caused fire due to lack of access.
The following figure shows the risk of ignition for the community.

Figure 1: Risk of ignition map.
The analysis shows that the predominant risk of ignition is associated with the roadways in the
community. The types of ignition within the community are likely to be from a house fire, a
vehicle or equipment accident on the roadways, discarded cigarettes from recreation users or
an industrial accident.
To reduce the risk associated with roadways, road side ditches that contain cured grasses in the
summer should be mowed prior the fire season and then not again until the fire season has
passed. This will reduce the easily ignitable fuel loading typical of roadside ditches (standing
Norman Wells: Wildfire Risk Reduction & Fuel Management Plan
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cured grass) and reduce the ignition potential associated with mowing equipment during the dry
fire season. Community or government employees or contractors operating mowing or brushing
equipment should be aware of the existing daily fire danger. Plans for mitigating ignition risk
and for dealing with an ignition should be understood by the operators or contractors
undertaking these operations.
Dead and dying trees located within striking distance of distribution lines should be removed
prior to each fire season so as to mitigate the risk they pose to both the power lines and the
ignition risk. It is important that the whole tree is removed (not just the branches), particularly
where large quantities may be felled and where these locations are within close proximity of
significant surface fuel loading.
The above recommendations are of particular importance where they exist within 100m of the
community interface.
During the summer, signs should be posted at key locations in the community showing the fire
danger rating. Efforts should be made to remind residents as to the common risks of ignition
around the community and the appropriate emergency numbers to contact in the event they
detect a wildfire.
The local Fire Rescue Department should be aware of potential high risk areas and monitor
them closely during the fire season.
Fuel management treatment areas and landscape fuel breaks recommended later in this report
will assist with lowering the interface risk.
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3.0

Suppression Constraints

Suppression constraints indicate areas for which there will be difficulty undertaking suppression
activities. These are areas with poor access, steep slopes or where there is either a lack of
water or a long distance to a water source.
The following figure illustrates the suppression constraints for the community.

Figure 2: Suppression constraints map.
For the most part, suppression constraints in the community are minimal. The areas indicated
as high are associated with the more remote locations further from water sources and
roadways.
There is not much that can be done, or should be done, with the current suppression constraint
condition to reduce this constraint any further. However, if development moves into areas
where the mapping indicates there is a higher level of constraint (orange/red areas on the map),
consideration should be given to ensure that the new development in this area has good access
(roadways).
Norman Wells: Wildfire Risk Reduction & Fuel Management Plan
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For any new developments, constraints associated with water availability can be reduced by
installing a local hydrant system, by improving access to natural water bodies or by constructing
strategically located water bodies within the development area. Access to these water bodies
should be such that fire suppression crews can use them to fill their trucks or set up pumps in
the water body to directly action a fire.
Constraints associated with access can generally be reduced by creating or improving roads or
trails that can allow suppression crews to reach areas with poor access (those indicated in red
on the map) or through the construction of additional roads for suppression vehicles.
Alternatively, these high rated areas could be separated from the community by creating fuel
breaks in tactical locations from which suppression crews can anchor their suppression tactics.
It should be noted that while improving access can reduce suppression constraints, it can
increase the recreational use of an area, thereby increasing the potential for human ignition
from recreational users.
It is not recommended that trails or roads be constructed into the constrained areas adjacent to
the community at this time. This is due to the fact that most of these areas are well clear of the
interface and improved access would have little utility to interface protection. Conversely, it is
more likely that improved access would result in increased risk of ignition in these areas.
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4.0

Natural Features at Risk

The natural features at risk layer illustrates where special natural features are located within the
community. Natural features at risk were ranked according to their rarity and sensitivity to
human impacts. These features could be negatively impacted by a wildfire or associated fuel
hazard abatement treatments.
It should be noted that First Nation values are not available through the government data bases.
Similarly, due to the sensitive nature of the information we do not pursue this information for
inclusions in our analysis. In the event fuel treatments are planned and implemented the local
First Nations should be contacted to ensure that known local cultural heritage features are
considered in the prescription development phase.
The following legend corresponds to the map colours and their associated natural features at
risk:




Green – ephemeral streams
Yellow – Ungulate winter range, old growth, perennial streams and riparian areas, blue
listed species, critical wildlife habitat
Red – Red listed species

The following map shows the location of these features.
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Figure 3: Natural features at risk map
The protection of natural features must be considered when planning any fuel mitigation or
ecosystem restoration works. If planned works may negatively impact the natural features at
risk, minimal-impact treatment alternatives should be considered such as creating a fuel break
around the area to protect it from an adjacent fire, reducing suppression constraints by
improving access and increasing water availability or by mitigating the risk of ignition by
reducing causes of ignition within and adjacent to the area.
As part of the development of treatment prescriptions, the forest/fire professional should ensure
that any treatment recommendation recognizes these values and accommodates them in the
prescription or, if this is not feasible, removes them from the treatment area with an appropriate
„no treatment‟ buffer.
The only natural features that exist are of a low to moderate ranking and are associated with
water features. The prescriptions provided for the community should not have any impact on the
natural features at risk as stated. If other natural features are discovered by the contractor or
operator, then operations should cease and these features reviewed by a forestry professional.
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5.0

Structures and Features at Risk

Developments at risk from a wildfire are indicated in the map below by the red (30M), yellow
(100m) and green (2km) buffered circles. The risk level increases with the proximity to these
structures.

Figure 4: Structures at risk map.
Generally, the structures are clustered into closely packed groups within close proximity of the
community core. Grouped structures, by their characteristic of being in close proximity to each
other, increase the likelihood that the ignition of one home could contribute to the ignition of
another. Protecting such grouped structures may pose a challenge for the fire department.
However, protecting grouped structures through fuel abatement treatments is more cost
effective compared with homes that are spread out and surrounded by extensive stands of trees
on more than one side of the structures.
While isolated, individual structures decrease the opportunity for fire to move directly from one
home to the next, the cost per home of reducing wildfire risk through fuel treatments of such
individual structures is greater than that of grouped structures. There are several occurrences
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within the community where there are isolated, individual buildings, generally located out into
the wildland region.
Structures are best protected by treating fuels around them to a distance ranging from 10-100m
or more depending on the fuel characteristics and slope. The FireSmart manual contains a
number of guidelines for treating fuels around homes and provides a good baseline of
information for homeowners. However, it should be noted that FireSmart guidelines do not
consider ecology and may not be ecologically accurate for the area being treated. As such, a
qualified professional with experience in wildfire management and an understanding of
ecosystem dynamics and attributes should be retained to develop appropriate treatment
prescriptions.
FireSmart also contains numerous suggestions for altering the characteristics of structures in
order to improve their survivability. The FireSmart manual should be referred to for these
guidelines. Some of these recommendations are summarised in Appendix E from Part 1 of this
CWPP.
The ENR should recommend to homeowners that they reduce the fuels on their property as per
FireSmart guidelines, particularly for the aforementioned individual structures away from the
community core.
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6.0

Potential Fire Behavior

Fire behavior is a function of fuel, weather, and topography. It can be calculated using a model
that predicts potential fire behaviour potential on fuel classification, slope, aspect and weather
conditions that are both historical and site specific.
The following map shows the fire behavior rating for the community.

Figure 5: Potential fire behavior map.
The fire behaviour map can be used in two ways: to determine where high fire behavior areas
are that require treatment and to assist in the safe development of future neighbourhoods.
There are two options for addressing areas with high fire behaviour potential. The first is to
isolate the risk by treating around the high hazard fuel type. This may be done by treating the
area surrounding the hazard to reduce the opportunity that a fire within the unit will spread, or to
reduce the chance that a fire will move into the high risk fuel hazard.

Norman Wells: Wildfire Risk Reduction & Fuel Management Plan

12

The second option is to directly treat the high fire behavior fuel type itself. The treatment
prescription should be ecologically appropriate and reduce the fire behavior to moderate or less.
It should be oriented towards ecosystem restoration (returning ecosystems to a historical and
healthy condition) with fuel management and fire behavior reduction being by-products of the
ecosystem restoration objectives.
It would not be economically feasible to treat the whole area adjacent to the community that had
high fire behaviour potential. The most feasible means of providing protection to the community
is through interface fuel treatments and the development of landscape level fuel breaks.
The impact of treatments on natural values at risk must be considered. Professionals should be
consulted to ensure fire behavior reduction can be achieved without negatively impacting
sensitive natural features. Treatments should be addressed as per the findings and
recommendations within this report.
The second way to use the fire behavior map is to illustrate the potential risk to proposed future
developments in certain areas. When a development is being considered, the development
footprint can be overlaid with the fire behavior potential map to show the potential fire behavior
adjacent to the development site. This is important for two reasons: it shows the community the
potential future risk to the proposed neighbourhood or development and the need to address
this risk as part of the development. Secondly, it demonstrates the potential risk of a fire during
the construction phase.
From the above, the community should ensure that the adjacent risk to any proposed
development is abated concurrent with construction and as part of the terms of the development
permitting. Secondly, the permitting body or the Fire Rescue Department should require all
construction contractors for developments in high risk areas be aware of their high risk
construction activities and have a construction fire management plan in place prior to the fire
season.
As seen on the map, there are vast areas with a moderate fire behaviour potential immediately
adjacent to the community that extend into the community from the wildland. This surrounding
forested area forms a continuous fuel supply into the community or presents a spotting potential
to the community.
The stands adjacent to the community are difficult to treat further as they are already fairly low
in density with the highest fuel hazard being the surface organic layer and its ease of ignition.
While further thinning of the meagre overstory would reduce some fuel loading, and
subsequently lower the fire behaviour potential, the real hazard to the community is the spotting
hazard into the community from an adjacent fire. This risk is easier mitigated by working with
landowners to undertake FireSmart work on their property.
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7.0

Final Wildfire Risk

The final threat is a summation of the five subcomponents previously discussed. The following
map shows the final wildfire threat for the community.

Figure 6: Final wildfire risk.
Since each sub layer contributes to the final risk, one can determine why a specific area has the
threat value it does by examining the sub layer maps for the community. Therefore, to reduce
the risk, one can target actions toward the most significantly contributing sub layer (improve
water/road access, reduce the ignition potential, abate fuel hazards, etc).
Of particular interest, and concern, are the extreme ratings that exist on private property within
the community. The greatest contributing factors to the high risk adjacent to the village is the
high fire behavior potential exhibited by these interface stands and their proximity to homes.
Therefore, it is strongly recommended that an aggressive public information program be
undertaken as a means of stressing the importance of private landowners to reduce the fuel
hazard on their property.
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8.0

Interface Fuel Hazard Treatment Prescriptions

An interface fuel hazard review was completed for the community. This review examined
interface stands for the hazard they presented to the community and provided
recommendations on how they should be treated.
The following map illustrates those interface polygons for which we are recommending fuel
treatment operations be undertaken.

Figure 7: Priority interface treatment polygons.
It should be noted that polygon boundaries are based on a 100 m distance from structures. The
actual boundaries may be extended or decreased to coincide with existing fuel breaks (roads,
trails, canopy gaps, etc) and the treatment distance from structures should be extended on
steeper slopes. As such, the actual area being treated may be more or less than that shown
on the map.
Treatment for these polygons is generally going to consist of thinning, pruning and some type of
debris management. Management of debris, depending on access and budgets may range
from whole stem removal, pile and burn or chip and remove. Rather than piling and burning
merchantable timber, there may be the option for removal of timber to a mill.
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15

When these areas are treated they should provide an area of reduced fuel loading within which,
when a wildfire enters it, the wildfire should be limited to movement on the ground (i.e. change
from a crown fire to a surface fire) and be of less intensity. The more open canopy within the
fuel break should improve the effectiveness of aerial suppression tactics and allow for easier
construction of fire breaks by heavy equipment thereby easing and quickening the construction
of machine fuel guards. The above factors should all contribute to a higher success for
suppression tactics.
It should be noted that opening up these stands will increase wind speed within the stand and
thus increase the surface rate of spread. While the likely fuel types of grass and shrubs can
contribute to rapid rates of spread, the improved aerial suppression abilities associated with the
more open canopy should offset this. Additionally, if large woody surface fuel is reduced
significantly, then fire intensity should be low.
Wood that is felled using government funding with the intention of sending the wood to the mill
may need to be auctioned as a „deck sale‟ to avoid conflict with the Softwood Lumber
Agreement (if applicable to the NWT). To meet the definition of fuel management, and achieve
fuel reduction objectives, the fuel hazard associated with tops, branches and non merchantable
wood should be mitigated through appropriate debris management techniques.
Polygon 1 is already a moderately open stand with a heavy organic layer. While reducing the
overstory component will reduce some fire behavior, there will still exists a high rate of spread
potential due to the heavy organic layer as well as the increased wind speeds that can be
expected in the more open stand.
Polygon 2 is a park and a campground. The stand density in the campground is very high
(>5,000 sph). However, this high density provides a visual screen for both campers and the
adjacent private residence. While reducing this density to <500 sph would greatly reduce the
potential fire behavior associated with the fuels, it would also reduce the visual buffer provided
by the stand. The prescription for this polygon has been included below but ENR should confer
with the park operator/manager and the local resident as to the above effects that will be
realized from the reduction is stand density.
The following prescriptions should be implemented within the interface stands as delineated on
the map.
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Polygon

State

<5
(cm)

5-10
(cm)

10-20
(cm)

1

Pre-treatment
DENSITY
(approx. stems/ha)

0
700

0
900

0
600



1

Prescription





2

Pre-treatment
DENSITY
(approx. stems/ha)

0
3500+



2

Prescription





Polygon

State

<5
(cm)

20+
(cm)
0
0

Totals

0
2000

Species

Pine
Spruce

Thin all trees <10cm dbh and 50% of those trees10-20cm dbh (target a
residual of ~300 sph in the overstory).
Leave 200-300 sph of the evenly distributed pine/spruce (~50% of each
species) of regeneration <1.3m tall.
Leave all deciduous that are safe to do so
Create gaps where they exist or crown breaks between evenly distributed
overstory stems.
Pile and burn debris in gaps and well clear of residuals trees (> 5 away)
or chip and remove. Some removed stems may be suitable as firewood.

0
1300+

0
900

0
400

0
5100+

Pine
Spruce

Thin all trees <10cm dbh and 50% of those trees10-20cm dbh (target a
residual of ~800 sph in the overstory).
Leave 400 sph of the evenly distributed pine/spruce (~50% of each
species) of regeneration <1.3m tall.
Leave all deciduous that are safe to do so
Create gaps where they exist or crown breaks between evenly distributed
overstory stems.
Pile and burn debris in gaps and well clear of residuals trees (> 5 away)
or chip and remove. Some removed stems may be suitable as firewood.
5-10
(cm)

10-20
(cm)

Norman Wells: Wildfire Risk Reduction & Fuel Management Plan

20+
(cm)

Totals

Species

17

9.0

Landscape Level Fuel and Fire Breaks

Landscape level fuel breaks are large areas within which fuel treatment operations are
implemented to provide an area of reduced fire behavior potential. When developed, these
breaks can serve to slow down a fire that enters the fuel break. Additionally, due to the lower
fuel loading, these breaks can also provide an anchor point from which professional
suppression crews can safely anchor their suppression tactics and operations.
Fire breaks are areas containing no fuel intended to stop the spread of a fire or from which
suppression tactics, such as back burning, can be anchored.
There are two existing fire breaks up river (southeast) of the community that provide an anchor
point for suppression tactics. Additionally, the river provides a buffer to the community as does
the old fire immediately northwest (up river) of the community. The only remaining continuous
fuel source leading into the community is from the mountains to the north. There are several
roads, trails, and cut lines between the community and these wildlands from which fire
suppression crews could anchor their operations. However, these features have limited utility
for burning off as there are scattered individual structures on the wildland side of these anchor
points. Obviously, should these structures be engulfed by a wildfire, these fire breaks could be
used as burning off locations.
Local knowledge should be sought to determine the necessity for a landscape level fuel break
or additional fire breaks upslope of the furthest structures from town.
While the community should initially concentrate on the treatment of interface fuels, future
consideration should be given to establishing fuel breaks on the wildland side of pre-existing fire
breaks or those natural and human made features that act as firebreaks.
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10.0 Maintenance of Treatments and Fuel Breaks
Forested stands are dynamic ecosystems and, over time, they will grow in or otherwise change
in age, structure and composition. The impacts of humans and forest pests and pathogens may
also have an influence on the stand attributes. As such, in time, there will likely be a need for
maintenance in the treated areas.
Section 4.1 - Part 1 of this CWPP states a recommendation for the community to develop some
form of a FireSmart Committee, whether it‟s a group of stakeholders or a single, dedicated
community member.
An important responsibility of this committee is to develop a Maintenance Plan to ensure that
significant dollars spent on the prescribed fuel treatments/fuel breaks is not wasted as the areas
become overgrown with vegetation over the course of time. Leaf bearing (deciduous) trees with
their higher moisture content, provide less of a fire threat than needle bearing (coniferous) trees
and should be retained. Excessive regeneration of deciduous shrubbery however, can inhibit
access by fire personnel, and should be brushed-out at regular intervals.
In regards to landscape level fuel breaks, deciduous vegetation should be permitted, but a 2-3m
strip on the “fire side” of the break should be maintained in a “fuel free” status. Without this bare
strip, ENR Fire Management personnel may not be able to safely utilize the fuel break for
anchoring back-burn operations in the event of a large scale fire burning towards the
community.
In the development of these treated areas, the removal of merchantable timber may result in
positive revenues being realized (depending on current market conditions, harvesting costs,
volume, etc). It may be possible to have this money retained in a „Fuel Management Trust
Fund‟ where it can accrue interest and be used as a future funding source to perform
maintenance treatments.
Alternatively, the suppression crews may be able to provide personnel, fire season permitting,
for maintenance on these fuel breaks and within interface polygons as a means of training
personnel in chain saw use or faller training. Such arrangements with the local fire region would
likely need to be dealt with on an annual basis.
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11.0 Conclusion
There are some aspects of the wildfire risk analysis for which there is a low rating for the
community. However, there are several results from the analysis that indicate the community is
at a high risk to wildfire.
Specifically, the main issue is the high potential fire behavior within the community interface and
the vast areas of similar fire behavior immediately west of the community.
The implementation of fuel treatment operations within the recommended interface polygons
and the development of landscape level fuel breaks should help mitigate the risks. Additionally,
undertaking a seasonal public information program with regards to fire danger should help
mitigate the potential for human caused ignitions.
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Appendix A: Additional Maps
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