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Comment Summary

AANDC: Michael Roesch
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

2

General File

Comment (Submitted after Due Date)
AANDC Recommendation on Security
Estimate
Recommendation

Please see attached response.

1

AANDC IORL
Comments

Comment (Submitted after Due Date)
Please see attached response.
Please find the comments from AANDC on
the IORL Water Licence re-newal.
Recommendation AANDC
Recommendation letter attached.

GNWT - Environment and Natural Resources: Central Email GNWT
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

33

General File

Comment REclaim Estimate Table
Recommendation

Please see attached response.

52

General File

Comment Replacement Final Cover
Letter with Comments and
Recommendations
Recommendation

Please see attached response.

54

General File

Comment (Submitted after Due Date)
GNWT Written Security Estimate Replacement
Recommendation

Please see attached response.

1

Topic 1: Waste
Management Plan
(WMP), 5.1 Waste
Containers

Comment Comment(s): Wooden crates
have been used for Norman Wells
Operations bulk waste. These crates can be
lined with Plastic Poly, depending on the
type of waste. The crates are in Image B:
Hazardous Waste Storage yard. It is not
clear if the crates still in use throughout
the IOR proven area.
Recommendation Recommendation(s):
1) Please update the Waste Management
Plan to include these crates as a type of
waste container and verify if the crates are
still in use throughout the IOR Proven
Area.

Wooden crates continue to be used at NWO for storage of non-hazardous industrial waste (i.e. scrap
metal) generated through operations activities and for non-hazardous cement product generated by
Well Servicing activities. For non-hazardous material such as scrap metal, the wooden crates typically
do not contain a poly liner; however, for the storage of cement, a heavy duty custom made poly liner
is used to prevent any leakage. The waste(s) contained within these crates is not disposed of in
Norman Wells but on occasion the empty wooden crates (broken apart) are be taken to the Town of
Norman Wells Disposal Facility following prior notification to the town.
Wooden crates will be added to the list of waste containers in section 5.1 of the Waste Management
Plan during the next annual update.
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Topic 2: WMP, 5.3 Comment Comment(s): When needed the
Hazardous Waste hazardous waste yard sump can be drained
Storage Yard
via vacuum truck and transported to the
F31x treatment facility and injection
facility.
Recommendation Recommendation(s): 1)
Due to the fact that the sump within the
hazardous waste storage yard contains
many types of liquid and solid hazardous
wastes stored within the storage yard,
does the sump water have the capability of
being treated prior to injection at F31x.
Please provide analytical data for the sump
liquid and the treatment of the sump
water prior to injection.

The sump located in the Hazardous Waste Storage Yard continues to be dry and has not required any
fluid removal within the duration of the current water licence. As such, there is no analytical data to
provide.

Comment Comment(s): A water injection
well is utilized that injects treated water
(from tank 001) or produced water from
the Central Processing Facility (CPF) to
maintain reservoir pressure. The F31x
injection well is used for only treated
water and cannot accept hydrocarbons or
other types waste products. In the
Glossary of the Waste Management Plan it
states under treatment, the handling or
processing of hazardous or non-hazardous
waste in such a manner as to physically
separate solids from liquids or to change
the physical, chemical or biological
character of the waste in order to reduce
potential hazards, and/or volume.
Recommendation Recommendation(s): 1)
The F31x treatment facility is used to
remove the solids from solid/liquid
material generated within in proven area.
Solids settle in the grizzly tank, water and
oil settle in tank 00, oil is skimmed off the
top and the water in injected. Can IOR
provide a procedure on how the impacted
snow from spills, surface water run-off that
does not meet release requirements, Bio
Cell sump run-off and hydrovac material
are treated for other contaminants before
injection in the well.

Imperial has two work aids used for surface water release: one for release from areas where impacts
may be anticipated, and one for areas where no impacts are anticipated. Copies of these work aids
are provide as Figures A and B in section 14 of the application.

Topic 3: WMP:
Section 6.1: F31x
Treatment Facility
and Injection
Facility

The containers in the Waste Storage Area are checked on a weekly basis for any leaks. Should a
container be compromised, the contents will be immediately removed to alternate storage, and the
spill reported and cleaned up.
Should fluid removal be required from the sump in future, it will be tested to determine the
appropriate release, recycle or disposal option. It may be removed via vacuum truck and recycled into
the production process
Imperial suggests that the sump in the .waste storage yard be included as a “Category B” location on
Schedule 3 of the renewed licence to ensure clarity regarding testing requirements.

A process overview of the F31-X facility is provided in section 6 of the Waste Management Plan. No
other treatments are undertaken.
Table B in section 6 of the Waste Management Plan gives a list of acceptable materials and
unacceptable materials for the F31-X Treatment and Injection Facility. Snow impacted by production
fluids, surface water runoff that does not meet release requirements, the biocell sump, and hydrovac
materials that have been impacted by hydrocarbon and / or chlorides which originated from the
reservoir so can safely be returned to the reservoir. Materials of unknown origin and/or of uncertain
content are not accepted.
For clarity, materials from production fluid spill clean-up will be added to the acceptable list on Table
B, and chemical spill clean-up materials will be added to the unacceptable list on Table B. These
updates will be made to the Waste Management Plan during the next annual update.
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4

None

Comment None
Recommendation 2) Provide a definition
of hydrovac materials.

5

Topic 4: WMP:
Norman Wells
Operations Waste
Information Table:
Chemical Totes

Comment Comment(s): In the storage on- Small amounts of chemical that remain in totes are transferred to another tote or tank of the same
site column of the table it states:
chemical in order to empty the tote and not waste the chemicals.
“Containers must be completely empty, if
residual chemical is present, notify Flint to
have residual chemical removed”. In the
Final Destination column of the table it
states: “return to Nalco via Velocity”.
Recommendation Recommendation(s): 1)
Please provide clarification if IOR returns
the residual chemical, along with the
empty chemical totes to Nalco via Velocity.
If the empty totes are only being
transported to Nalco via Velocity, provide
clarification on what IOR does with the
residual chemical removed by Flint.

6

Topic 5: WMP:
Appendix A:
Waste Storage and
Treatment
Locations

Comment Comment(s): The settling
pond/back wash pond is drained every
summer due to solids settling to the
bottom. The pond is cleaned out using high
pressure hoses to remove the accumulated
solids in the pond. The water that
accumulates from the cleaning process is
tested before it is release back into the
Mackenzie River. There has been history of
analysis failing the CCME criteria. If the
water analysis fails, is there analysis for the
solids that are accumulating within the
pond and is there a schedule for sampling.
Recommendation Recommendation(s): 1)
That IOR to provide clarification that the
solids in the settling/back wash pond are
part of the QA/QC program throughout the
year prior, and after, the cleaning process.

The Settling Pond cleaning is completed every other year in accordance with procedures set forth in
the Norman Wells Operations Settling Pond Work Aid. A current version of the work aid has been
previously provided to the SLWB and is available on the public registry under licence S03L1-001. As
described in the work aid, water from the Settling Pond is diverted to the Retention Area where it
flows indirectly (i.e. via an impound basin) back to the Mackenzie River. Sediment remains in the
Retention Area. Water samples are collected ‘before’, ‘during’ and ‘after’ water diversion to ensure
water returning to the river is safe and meets the release criteria specified in water licence (it is not
compared to CCME criteria). . Sediment is not sampled.

Comment None
Recommendation 2)That IOR provide a
diagram and photographs of the area
where the water/solids are pumped.

A diagram and photographs of the settling pond and retention areas are attached.

7

None

Hydrovac is an excavation process that uses high pressure fresh water to create a slurry in the ground
for the purposes of excavation. The slurry (or Hydrovac Materials) contains a mixture of fluids (largely
water) and solids (including soil from the ground) that are then vacuumed into the debris tank of the
truck-mounted hydrovac unit.

During the current licence period (August 2003-present), there have been no instances of water being
released from the retention area during Settling Pond cleaning that has failed licence criteria.
Notification and analytical results of the pre-release (‘before’) testing are provided to the AANDC
Licence Inspector prior to the start of cleaning. The outlet volumes and all analytical results (‘before’,
‘during’ and ‘after’) are included in the regular monthly water report to the SLWB.
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Comment Comment(s): Soil Impact types
are classified as follows: Hydrocarbons,
hydrocarbons + salts,
hydrocarbons+salts+metals, salts: and
metals. Does this include the residuals
from chemicals that are used throughout
the IOR field?
Recommendation Recommendation(s): 1)
Norman Wells Operations has set locations
for chemical injection throughout their
field. Please confirm that this is part of the
soil impact types.
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8

Topic 6: Closure
and Reclamation
Plan (C&R Plan):
3.9 Soil and
Groundwater,
3.91. Soil

Residuals from chemicals used throughout the field are considered as part of soil impacts. A complete
suite of analytical testing (not limited to hydrocarbons, salt and metals) is conducted during phase II
assessment work. Data is provided in the annual Abandonment and Restoration reports which can be
accessed on the Sahtu Land and Water Board (SLWB) public registry under licence S03L-001.

9

Topic 7: C&R Pan: Comment Comment(s): There are two
Section 3.92:
ground water treatment facilities on the
Ground Water
mainland. Are the two ground water
treatment facilities abandoned and
reclaimed?
Recommendation Recommendation(s): 1)
IOR to provide the locations of the ground
water treatment facilities and the
analytical results of any testing of the
facilities during abandonment or
reclamation.

The two groundwater treatment facilities are active remedial systems. A description of the
groundwater wells and associated infrastructure, and updates on analytical results are provided in the
Norman Wells Abandonment and Restoration Annual Reports. Copies are available on the on the
public registry under licence S03L1-001.

10

Topic 8: C&R Plan: Comment Comment(s): Imperial’s
Section 4.6:
abandonment strategy for the islands
Artificial Islands
involves the following: Decommissioning of
wells, flowlines and surface infrastructure;
abandonment of wells; removal of surface
infrastructure; removal of impacted soil;
and cutting & capping underground
flowlines. The islands would be left inplace and allowed to erode naturally. The
strategy does not include the removal of
the cement blocks on the south facing up
river of the islands.
Recommendation Recommendation(s): 1)
That IOR to include the removal of the
cement blocks in the abandonment and
reclamation program.

In discussions with the Government of the Northwest Territories (GNWT), AANDC and SLWB over the
summer during preparation of the liability estimate, it was recommended that the assumption be
made that the cement blocks will remain in place as removing them may result in increased sediment
loads to the river. The end of life strategy for the artificial islands, including whether or not the
cement blocks should be removed, will be addressed in more detail during the Closure & Reclamation
(C&R) plan update.
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Topic 9: Spill
Contingency Plan,
Hazardous
Materials On-Site
(Page 17)

page 5 of 12

Comment Comment(s): The list provided Photographs of the chemical storage facilities and a diagram showing the location of chlorine storage
on page 14 does not show the list of where in the CPF are attached.
the chemicals Totes are stored prior to
transportation to the injection sites. The
Chlorine that is injected into the fresh
water is not listed.
Recommendation Recommendation(s): 1)
That IOR provide a diagram of the chemical
tote storage facilities and the secondary
containment provided for the chemicals.
IOR shall provide the location of the
chlorine stored within the CPF.
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Topic 10:
Production Flow
Lines: ii Produced
Gas Gathering
System

Comment Comment(s): Continuous
injection of inhibition chemical at the Git 4
inlet provides protection to the 14” gas
gathering line. At times the electronic pig
that is used by Norman Wells Operations
becomes stuck within the line or the line
does not have the capability of being
pigged
Recommendation Recommendation(s): 1)
That IOR provide a residual testing
procedure, to show that the inhibition is
working and the types of chemicals being
utilized.

page 6 of 12

Imperial continuously injects EC9210A, a water partitioning corrosion inhibitor, to mitigate internal
corrosion and targets a minimum residual concentration of 500 ppm. Residual testing is conducted by
Nalco Champion, Imperial’s oilfield chemical supplier. Test results are reviewed by a qualified engineer
in combination with supplemental corrosion data to evaluate the effectiveness of the inhibition
program.
Residual levels are shown in the chart below.

The flowline was inline inspected in 2003, 2007 and 2012 and is currently scheduled for inspection in
2017. The 2012 inspection detected no internal corrosion metal loss features.
A corrosion coupon is located on the bottom of the 14” produced gas pipeline at the inlet of the
Central Processing Facility. This coupon is removed twice per year and examined for general corrosion
and pitting corrosion. The coupon was last removed on September 15, 2014; no general corrosion or
pitting corrosion was observed.
The flowline is equipped with pig launchers and receivers and is maintenance pigged to purge the line
of standing water and condensate using a multi disk scraper style pig.
Inline inspection, corrosion coupon and residual corrosion inhibitor levels all indicate that the internal
corrosion mitigation program on the 14” gas gathering line is effective.
13

None

Comment None
Recommendation 2)IOR to provide the
successful and failed electronic pigging
results of the 14inch gas gathering line.

The 14” gas gathering flowline was inline inspected in 2003, 2007 and 2012 and is currently scheduled
for inspection in 2017. To date, no failed in-line inspections were conducted on this flowline.
Engineering analysis confirms that the line is safe for continued operation.
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14

Topic 11: 6.3
Natural Gas Flow
Lines: i Gas Lift
and Fuel Gas
Systems

Comment Comment(s): Since the natural
gas life system is dehydrated below the
dew point, very low internal corrosion
rates are anticipated. Previous inline
inspections have found no evidence of
internal corrosion.
Recommendation Recommendation(s): 1)
That IOR to provide documentation on the
frequency of the inline inspections.

The gas lift pipeline from the Central Processing Facility to Goose Island Terminal 4 was in-line
inspected on July 18, 2010. No internal corrosion metal loss features were detected and the flowline is
scheduled for ILI in 2015. Inspection interval may be adjusted in the future based on inspection
results, as per Imperial’s preventative maintenance programs.

15

Topic 12: Section
7.2 Internal
Coatings and
Liners

Comment Comment(s): It has been stated
that produced water flow lines were
replaced on Goose Island and mainland
due to internal corrosion.
Recommendation Recommendation(s): 1)
That IOR provides the reasoning as to why
the produced water flow lines crossing the
river are not to be replaced.

The replaced flowlines on Goose Island were not susceptible to internal corrosion as they had a high
density polyethylene (HDPE) liner. Although the 2014 Flowline Integrity Management plan states
“current replacement of produced water injection flowlines on Goose Island in 2014 specified flowline
replacement with an internal high density poly ethylene liner to prevent internal corrosion”, these
flowlines were not replaced due to internal corrosion concerns. Imperial proactively replaced these
injection flowlines as they were susceptible to external corrosion.
The cross river produced water lines are not susceptible to internal corrosion as they have a HDPE
liner or an internal corrosion mitigation program.
In 2015, Imperial is planning to inspect internally lined cross river produced water utilizing a new
inspection technology. Imperial has an active surveillance program which includes weephole checks,
pressure monitoring and material balances. Imperial will assess the fitness for service of these
pipelines after reviewing the inspection results and conduct repairs or replacements as required.

Not in
Topic 13: WMP:
database
Hazardous Waste
when
Storage Area
downloaded,
but included
GNWT letter
of October
24

Comment(s):
Partially filled hazardous waste totes are
not in the impervious lined area of the
hazardous waste area. Given the totes are
being filled and manoeuvred; there is a
high probability of a spill of the materials.

Empty and partially full waste totes / green bins are stored temporarily outside the waste storage area
until they have been filled with solid wastes and are ready for shipment off-site. When they are full,
they are moved into the yard and readied for removal. Empty and partially full green bins are
temporarily segregated from the ones ready for shipment in the yard in order to avoid any confusion
for workers regarding which ones are ready to go, and which ones can be used for their disposal of
wastes. This avoids unnecessary shipment of only partially full bins, and prevents full bins from being
over-loaded. Each of these hard plastic, weather-proof bins is lined with a heavy duty polyethylene
bag for primary containment. The bin itself is the secondary containment.

Recommendation(s):
Move the partially filled totes containing
hazardous waste material into the lined Liquid wastes are not transferred into the green bins. Liquids wastes are stored in barrels or drums in
berm of the hazardous waste storage area. the waste storage yard regardless of whether the container is only partially or completely full.
Waste storage is further described in section 5, and a map of the Waste Storage Area is provided in
Appendix C, of the Waste Management Plan.
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Not in
Topic 14: Closure
database
and Reclamation
when
downloaded,
but included
in GNWT
letter of
October 24

Comment(s):
3.9.1: considerations should be made to
compare soil impacts against the ENR
Environmental
Guidelines
for
Contaminated Site Remediation (ENR
Guidelines) as the majority of this site falls
on commissioners lands and GNWT will
responsible for the disposition of that land
once remediated.
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To Imperial’s knowledge, no specific groundwater quality guidelines exist for the GNWT. Thus the use
of a combination of federal CCME Freshwater Aquatic Life (FWAL) guidelines as well as background
groundwater quality conditions (where available) is the basis for closure and reclamation (C&R)
planning.
With regards to soil guidelines, the GNWT has adopted the soil criteria established by CCME (1999 and
updates) which are based on specific land uses and has published the “Environmental Guideline for
Contaminated Site Remediation” in 2003. CCME has subsequently revised and updated numerous
guidelines for soil and water quality. So the current CCME Canadian Environmental Quality Guidelines
(CEGQ) are the basis for C&R planning.

4.4.1: Imperial should be made aware that
outside of the regulatory process for the Imperial will obtain all necessary regulatory approvals for any of its future projects.
Water Licence there are requirements to
register a soil management facility with
ENR should it be located on municipal or
commissioners lands.
Recommendation(s):
1)The proponent demonstrate that the
CCME guidance documents meet or are
more stringent than the ENR Guidelines. If
the criteria are more stringent, ENR is
willing accept this process. Should the
CCME provide criteria that are in
exceedance of the GNWT Guidelines, ENR
should be engaged to determine the best
approach to mitigate any liabilities. It
should be noted that this does not apply to
the subsurface that is under federal
regulation (NEB).
2)Imperial engage with ENR concurrently
within the regulatory process to ensure the
facility meets the requirements prior to
construction.
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THESE ITEMS APPEARED IN ONLINE REVIEW DATABASE AS SEPARATE COMMENTS WHEN DOWNLOADED, BUT ARE REPEATS
OF ITEMS 1-15. RESPONSES SHOULD BE CROSS-REFERENCED AS INDICATED.
16

Topic 1: Waste Management Plan
(WMP), 5.1 Waste Containers

Comment Comment(s): Wooden crates have been used for Norman Wells
Operations bulk waste. These crates can be lined with Plastic Poly, depending
on the type of waste. The crates are in Image B: Hazardous Waste Storage yard.
It is not clear if the crates still in use throughout the IOR proven area.
Recommendation Recommendation(s): 1) Please update the Waste
Management Plan to include these crates as a type of waste container and
verify if the crates are still in use throughout the IOR Proven Area.

Same as 1

17

Topic 2: WMP, 5.3 Hazardous
Waste Storage Yard

Comment Comment(s): When needed the hazardous waste yard sump can be
drained via vacuum truck and transported to the F31x treatment facility and
injection facility.
Recommendation Recommendation(s): 1) Due to the fact that the sump within
the hazardous waste storage yard contains many types of liquid and solid
hazardous wastes stored within the storage yard, does the sump water have
the capability of being treated prior to injection at F31x. Please provide
analytical data for the sump liquid and the treatment of the sump water prior
to injection.

Same as 2

18

Topic 3: WMP: Section 6.1: F31x
Treatment Facility and Injection
Facility

Comment Comment(s): A water injection well is utilized that injects treated
water (from tank 001) or produced water from the Central Processing Facility
(CPF) to maintain reservoir pressure. The F31x injection well is used for only
treated water and cannot accept hydrocarbons or other types waste products.
In the Glossary of the Waste Management Plan it states under treatment, the
handling or processing of hazardous or non-hazardous waste in such a manner
as to physically separate solids from liquids or to change the physical, chemical
or biological character of the waste in order to reduce potential hazards,
and/or volume.
Recommendation Recommendation(s): 1) The F31x treatment facility is used
to remove the solids from solid/liquid material generated within in proven
area. Solids settle in the grizzly tank, water and oil settle in tank 00, oil is
skimmed off the top and the water in injected. Can IOR provide a procedure on
how the impacted snow from spills, surface water run-off that does not meet
release requirements, Bio Cell sump run-off and hydrovac material are treated
for other contaminants before injection in the well.

Same as 3

19

None

Comment None
Recommendation 2) Provide a definition of hydrovac materials.

Same as 4

20

Topic 4: WMP: Norman Wells
Operations Waste Information
Table: Chemical Totes

Comment Comment(s): In the storage on-site column of the table it states:
“Containers must be completely empty, if residual chemical is present, notify
Flint to have residual chemical removed”. In the Final Destination column of
the table it states: “return to Nalco via Velocity”.
Recommendation Recommendation(s): 1) Please provide clarification if IOR
returns the residual chemical, along with the empty chemical totes to Nalco via
Velocity. If the empty totes are only being transported to Nalco via Velocity,
provide clarification on what IOR does with the residual chemical removed by
Flint.

Same as 5

21

Topic 5: WMP: Appendix A: Waste
Storage and Treatment Locations

Comment Comment(s): The settling pond/back wash pond is drained every
summer due to solids settling to the bottom. The pond is cleaned out using
high pressure hoses to remove the accumulated solids in the pond. The water
that accumulates from the cleaning process is tested before it is release back
into the Mackenzie River. There has been history of analysis failing the CCME
criteria. If the water analysis fails, is there analysis for the solids that are
accumulating within the pond and is there a schedule for sampling.
Recommendation Recommendation(s): 1) That IOR to provide clarification that
the solids in the settling/back wash pond are part of the QA/QC program
throughout the year prior, and after, the cleaning process.

Same as 6

22

None

Comment None
Recommendation 2)That IOR provide a diagram and photographs of the area
where the water/solids are pumped.

Same as 7

23

Topic 6: Closure and Reclamation
Plan (C&R Plan): 3.9 Soil and
Groundwater, 3.91. Soil

Comment Comment(s): Soil Impact types are classified as follows:
Hydrocarbons, hydrocarbons + salts, hydrocarbons+salts+metals, salts: and
metals. Does this include the residuals from chemicals that are used
throughout the IOR field?
Recommendation Recommendation(s): 1) Norman Wells Operations has set

Same as 8
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locations for chemical injection throughout their field. Please confirm that this
is part of the soil impact types.
24

Topic 7: C&R Pan: Section 3.92:
Ground Water

Comment Comment(s): There are two ground water treatment facilities on
the mainland. Are the two ground water treatment facilities abandoned and
reclaimed?
Recommendation Recommendation(s): 1) IOR to provide the locations of the
ground water treatment facilities and the analytical results of any testing of the
facilities during abandonment or reclamation.

Same as 9

25

Topic 8: C&R Plan: Section 4.6:
Artificial Islands

Comment Comment(s): Imperial’s abandonment strategy for the islands
involves the following: Decommissioning of wells, flowlines and surface
infrastructure; abandonment of wells; removal of surface infrastructure;
removal of impacted soil; and cutting & capping underground flowlines. The
islands would be left in-place and allowed to erode naturally. The strategy does
not include the removal of the cement blocks on the south facing up river of
the islands.
Recommendation Recommendation(s): 1) That IOR to include the removal of
the cement blocks in the abandonment and reclamation program.

Same as 10

26

Topic 9: Spill Contingency Plan,
Hazardous Materials On-Site (Page
17)

Comment Comment(s): The list provided on page 14 does not show the list of
where the chemicals Totes are stored prior to transportation to the injection
sites. The Chlorine that is injected into the fresh water is not listed.
Recommendation Recommendation(s): 1) That IOR provide a diagram of the
chemical tote storage facilities and the secondary containment provided for
the chemicals. IOR shall provide the location of the chlorine stored within the
CPF.

Same as 11

27

Topic 10: Production Flow Lines: ii
Produced Gas Gathering System

Comment Comment(s): Continuous injection of inhibition chemical at the Git
4 inlet provides protection to the 14” gas gathering line. At times the electronic
pig that is used by Norman Wells Operations becomes stuck within the line or
the line does not have the capability of being pigged
Recommendation Recommendation(s): 1) That IOR provide a residual testing
procedure, to show that the inhibition is working and the types of chemicals
being utilized.

Same as 12

28

None

Comment None
Recommendation 2)IOR to provide the successful and failed electronic pigging
results of the 14inch gas gathering line.

Same as 13

29

Topic 11: 6.3 Natural Gas Flow
Lines: i Gas Lift and Fuel Gas
Systems

Comment Comment(s): Since the natural gas life system is dehydrated below
the dew point, very low internal corrosion rates are anticipated. Previous inline
inspections have found no evidence of internal corrosion.
Recommendation Recommendation(s): 1) That IOR to provide documentation
on the frequency of the inline inspections.

Same as 14

30

Topic 12: Section 7.2 Internal
Coatings and Liners

Comment Comment(s): It has been stated that produced water flow lines
were replaced on Goose Island and mainland due to internal corrosion.
Recommendation Recommendation(s): 1) That IOR provides the reasoning as
to why the produced water flow lines crossing the river are not to be replaced.

Same as 15

34

Topic 1: Waste Management Plan
(WMP), 5.1 Waste Containers

Comment Comment(s): Wooden crates have been used for Norman Wells
Operations bulk waste. These crates can be lined with Plastic Poly, depending
on the type of waste. The crates are in Image B: Hazardous Waste Storage yard.
It is not clear if the crates still in use throughout the IOR proven area.
Recommendation Recommendation(s): 1) Please update the Waste
Management Plan to include these crates as a type of waste container and
verify if the crates are still in use throughout the IOR Proven Area.

Same as 1

35

Topic 2: WMP, 5.3 Hazardous
Waste Storage Yard

Comment Comment(s): When needed the hazardous waste yard sump can be
drained via vacuum truck and transported to the F31x treatment facility and
injection facility.
Recommendation Recommendation(s): 1) Due to the fact that the sump within
the hazardous waste storage yard contains many types of liquid and solid
hazardous wastes stored within the storage yard, does the sump water have
the capability of being treated prior to injection at F31x. Please provide
analytical data for the sump liquid and the treatment of the sump water prior
to injection.

Same as 2

36

Topic 3: WMP: Section 6.1: F31x
Treatment Facility and Injection
Facility

Comment Comment(s): A water injection well is utilized that injects treated
water (from tank 001) or produced water from the Central Processing Facility
(CPF) to maintain reservoir pressure. The F31x injection well is used for only
treated water and cannot accept hydrocarbons or other types waste products.
In the Glossary of the Waste Management Plan it states under treatment, the
handling or processing of hazardous or non-hazardous waste in such a manner
as to physically separate solids from liquids or to change the physical, chemical

Same as 3
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or biological character of the waste in order to reduce potential hazards,
and/or volume.
Recommendation Recommendation(s): 1) The F31x treatment facility is used
to remove the solids from solid/liquid material generated within in proven
area. Solids settle in the grizzly tank, water and oil settle in tank 00, oil is
skimmed off the top and the water in injected. Can IOR provide a procedure on
how the impacted snow from spills, surface water run-off that does not meet
release requirements, Bio Cell sump run-off and hydrovac material are treated
for other contaminants before injection in the well.
37

None

Comment None
Recommendation 2) Provide a definition of hydrovac materials.

Same as 4

38

Topic 4: WMP: Norman Wells
Operations Waste Information
Table: Chemical Totes

Comment Comment(s): In the storage on-site column of the table it states:
“Containers must be completely empty, if residual chemical is present, notify
Flint to have residual chemical removed”. In the Final Destination column of
the table it states: “return to Nalco via Velocity”.
Recommendation Recommendation(s): 1) Please provide clarification if IOR
returns the residual chemical, along with the empty chemical totes to Nalco via
Velocity. If the empty totes are only being transported to Nalco via Velocity,
provide clarification on what IOR does with the residual chemical removed by
Flint.

Same as 5

39

Topic 5: WMP: Appendix A: Waste
Storage and Treatment Locations

Comment Comment(s): The settling pond/back wash pond is drained every
summer due to solids settling to the bottom. The pond is cleaned out using
high pressure hoses to remove the accumulated solids in the pond. The water
that accumulates from the cleaning process is tested before it is release back
into the Mackenzie River. There has been history of analysis failing the CCME
criteria. If the water analysis fails, is there analysis for the solids that are
accumulating within the pond and is there a schedule for sampling.
Recommendation Recommendation(s): 1) That IOR to provide clarification that
the solids in the settling/back wash pond are part of the QA/QC program
throughout the year prior, and after, the cleaning process.

Same as 6

40

None

Comment None
Recommendation 2)That IOR provide a diagram and photographs of the area
where the water/solids are pumped.

Same as 7

41

Topic 6: Closure and Reclamation
Plan (C&R Plan): 3.9 Soil and
Groundwater, 3.91. Soil

Comment Comment(s): Soil Impact types are classified as follows:
Hydrocarbons, hydrocarbons + salts, hydrocarbons+salts+metals, salts: and
metals. Does this include the residuals from chemicals that are used
throughout the IOR field?
Recommendation Recommendation(s): 1) Norman Wells Operations has set
locations for chemical injection throughout their field. Please confirm that this
is part of the soil impact types.

Same as 8

42

Topic 7: C&R Pan: Section 3.92:
Ground Water

Comment Comment(s): There are two ground water treatment facilities on
the mainland. Are the two ground water treatment facilities abandoned and
reclaimed?
Recommendation Recommendation(s): 1) IOR to provide the locations of the
ground water treatment facilities and the analytical results of any testing of the
facilities during abandonment or reclamation.

Same as 9

43

Topic 8: C&R Plan: Section 4.6:
Artificial Islands

Comment Comment(s): Imperial’s abandonment strategy for the islands
involves the following: Decommissioning of wells, flowlines and surface
infrastructure; abandonment of wells; removal of surface infrastructure;
removal of impacted soil; and cutting & capping underground flowlines. The
islands would be left in-place and allowed to erode naturally. The strategy does
not include the removal of the cement blocks on the south facing up river of
the islands.
Recommendation Recommendation(s): 1) That IOR to include the removal of
the cement blocks in the abandonment and reclamation program.

Same as 10

44

Topic 9: Spill Contingency Plan,
Hazardous Materials On-Site (Page
17)

Comment Comment(s): The list provided on page 14 does not show the list of
where the chemicals Totes are stored prior to transportation to the injection
sites. The Chlorine that is injected into the fresh water is not listed.
Recommendation Recommendation(s): 1) That IOR provide a diagram of the
chemical tote storage facilities and the secondary containment provided for
the chemicals. IOR shall provide the location of the chlorine stored within the
CPF.

Same as 11

45

Topic 10: Production Flow Lines: ii
Produced Gas Gathering System

Comment Comment(s): Continuous injection of inhibition chemical at the Git
4 inlet provides protection to the 14” gas gathering line. At times the electronic
pig that is used by Norman Wells Operations becomes stuck within the line or
the line does not have the capability of being pigged

Same as 12
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Recommendation Recommendation(s): 1) That IOR provide a residual testing
procedure, to show that the inhibition is working and the types of chemicals
being utilized.
46

None

Comment None
Recommendation 2)IOR to provide the successful and failed electronic pigging
results of the 14inch gas gathering line.

Same as 13

47

Topic 11: 6.3 Natural Gas Flow
Lines: i Gas Lift and Fuel Gas
Systems

Comment Comment(s): Since the natural gas life system is dehydrated below
the dew point, very low internal corrosion rates are anticipated. Previous inline
inspections have found no evidence of internal corrosion.
Recommendation Recommendation(s): 1) That IOR to provide documentation
on the frequency of the inline inspections.

Same as 14

48

Topic 12: Section 7.2 Internal
Coatings and Liners

Comment Comment(s): It has been stated that produced water flow lines
were replaced on Goose Island and mainland due to internal corrosion.
Recommendation Recommendation(s): 1) That IOR provides the reasoning as
to why the produced water flow lines crossing the river are not to be replaced.

49

Topic 13: WMP: Hazardous Waste
Storage Area

Comment Comment(s): • Partially filled hazardous waste totes are not in the
impervious lined area of the hazardous waste area. Given the toes are being
filled and manoeuvred; there is a high probability of a spill of the materials.
Recommendation Recommendation(s): 1) Move the partially filled totes
containing hazardous waste material into the lined berm of the hazardous
waste storage area.

50

Topic 14: Closure and Reclamation

Comment Comment(s): • 3.9.1: considerations should be made to compare
soil impacts against the ENR Environmental Guidelines for Contaminated Site
Remediation (ENR Guidelines) as the majority of this site falls on
commissioners lands and GNWT will responsible for the disposition of that land
once remediated. • 4.4.1: Imperial should be made aware that outside of the
regulatory process for the Water Licence there are requirements to register a
soil management facility with ENR should it be located on municipal or
commissioners lands.
Recommendation Recommendation(s): 1) The proponent demonstrate that
the CCME guidance documents meet or are more stringent than the ENR
Guidelines. If the criteria are more stringent, ENR is willing accept this process.
Should the CCME provide criteria that are in exceedance of the GNWT
Guidelines, ENR should be engaged to determine the best approach to mitigate
any liabilities. It should be noted that this does not apply to the subsurface that
is under federal regulation (NEB).

51

None

Comment None
Recommendation 2) Imperial engage with ENR concurrently within the
regulatory process to ensure the facility meets the requirements prior to
construction.
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The basis for the liability estimate, as agreed by the working committee, would be the existing
abandonment and reclamation plan. Development of a closure and reclamation plan, initiated
by the Sahtu Land and Water Board, is already underway. There are provisions in the
regulations to update the liability estimate as the closure and reclamation plan is revised. The
liability estimate prepared by AMEC effectively utilized the RECLAIM model where possible,
supplemented with standardized unit costs from other sources where none were provided in the
RECLAIM model. The liability estimate for Norman Wells including decommissioning,
abandonment, remediation and reclamation of wells, facilities and flowlines is based on data
from hundreds of boreholes/test pits, over 200 ground water monitoring locations and
progressive remediation over the past ten years. This information together with detailed facility
drawings and accurate pipeline and well inventories provided Imperial with a good basis to
populate the RECLAIM model. Imperial Oil contracted a third party, AMEC, to develop the
liability estimate for the Norman Wells operation. Below is a summary of AMEC’s comments to
the submissions from GNWT and ANNDC with regards to the liability estimate.
Comparison of Cost Estimates Submitted to the Sahtu Land and Water Board for the
Abandonment and Reclamation of the Imperial Oil Limited Norman Wells Operations
Introduction
Independent abandonment and reclamation (A&R) cost estimates for Imperial Oil Limited
(Imperial) Norman Wells Operations were submitted to the Sahtu Land and Water Board
(SLWB). The estimates are referenced as follows:
•

AMEC Estimate: Abandonment and Reclamation Cost Estimate for Norman Wells
Operations. Files submitted to the SLWB: S13L1-007 - C and R Report for security
estimate - Sept 26_14.pdf and file S13L1-007 - Norman Wells Liability Estimate - Sept
26_14.pdf.

•

ARKTIS/GNWT Estimate: Government of the Northwest Territories Written Security
Submission for Imperial Oil Resources Limited Norman Wells Production Facility Type
“A” Water Licence Renewal S13L1-007. October 24, 2014. Files submitted to the SLWB:
ENR Security Intervention - FINAL - October 24 2014.pdf and T3TAp_IORL Security ENR Intervention – FINAL.pdf

•

AANDC Estimate: AANDC Comments on Imperial Oil Resources Limited’s
“Abandonment and Reclamation Cost Estimate for Norman Wells Operations”. File
submitted to the SLWB: IORL SLWB Submission - AANDC Oct 27_14

The Imperial estimate was prepared by AMEC Environment & Infrastructure (AMEC). In
response to this estimate, ARKTIS Solutions Incorporated (ARKTIS) prepared an estimate for
the Government of the Northwest Territories (GNWT). The ARKTIS/GNWT estimate was
prepared using the file compiled by AMEC which was based on the current RECLAIM Model for
oil and gas operations. The estimate prepared by Aboriginal Affairs and Northern Development
Canada (AANDC) was prepared internally.
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Table 1 and Table 2 provide a comparison of the total costs reported for each estimate.
Table 1: Comparison of the AMEC and ARKTIS/GNWT Estimates
Estimate

Total

AMEC

$178,321,052

ARKTIS/GNWT

$227,063,351

Difference

$48,742,299

Percent Difference

27.3%

Table 2: Comparison of the AMEC/IOL and AANDC Estimates
Estimate

Total

AMEC

$178,321,052

AANDC

$180,883,606

Difference

$2,562,554

Percent Difference

1.4%

Comparison the AMEC and ARKTIS/GNWT Estimates
The ARKTIS/GNWT estimate included a summary of the rationale for increasing the AMEC
estimate. In response to this estimate, AMEC has assembled the following clarification for use
by the SLWB when assessing the major differences between the two estimates.
Wells and Facilities
The ARKTIS/GNWT estimate added a 15% provision to wellbore abandonment costs of $35
million to calculate additional costs of $5.2 million to haul equipment to the landfill. There is no
rationale for a correlation between wellbore abandonment costs and surface equipment removal
as proposed by ARKTIS. The AMEC estimate is based on a detailed and complete inventory of
the equipment present at well sites. This detail was presented on page 68 in file S13L1-007 Norman Wells Liability Estimate - Sept 26_14.pdf submitted to the SLWB. Note that, in general,
well-site equipment is limited to pump-jacks, bunkers, wellheads and steel piping averaging 3
tonnes per well-site. Aerial imagery of a typical well-site is included on page 5 in the file S13L1007 - Norman Wells Liability Estimate - Sept 26_14.pdf.
Buildings and Equipment
The ARKTIS/GNWT estimate added $4.1 million to dismantle and haul buildings to the landfill
stating that AMEC under-estimated the height of buildings and the cost to haul demolition debris
to the landfill. In effect, the ARKTIS/GNWT estimate doubled the cost of this component by
assuming that all buildings are two stories. Only the office building occupies two stories. The
majority of buildings are basic modular structures with sheet metal cladding. Additionally, the
AMEC estimate utilizes the highest unit price within the RECLAIM Model for all buildings,
regardless of height.
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Chemicals and Contaminated Soil Management
The ARKTIS/GNWT estimate added $4.1 million stating that the $14/m3 soil handling rate
utilized by AMEC was inadequate and that the use of $23/m3 was more appropriate because of
the long haul distances involved. The AMEC breakdown of the RECLAIM Model unit rate to
handle soil is based on published Alberta Transportation unit rates for handling soil in provincial
northern regions. The average haul distance was calculated to be 2 km to a centrally located
landfill on the mainland where approximately 87% of the impacted soils are located.
Interim Care and Maintenance
The ARKTIS/GNWT estimate added 2 years of monitoring at a cost of $1.3 million during the
interim care and maintenance (ICM) period stating that the AMEC estimate had omitted this
task. The AMEC estimate did include a $1 million provision for continuation of these programs
over a 2 year period. This provision is included on page 18 in the file submitted to the SLWB
(S13L1-007 - Norman Wells Liability Estimate - Sept 26_14.pd).
Post-closure Monitoring and Maintenance
The ARKTIS/GNWT estimate added $15.7 million to cover the costs associated with postclosure monitoring and maintenance. Approximately $6 million of this increase is attributed to
moving the operating and maintenance component of the AMEC estimate to post-closure
monitoring and maintenance. The AMEC estimate included these costs to monitor groundwater
in the vicinity of the landfill and specified remediation areas for a period of 25 years. The
remaining increase of approximately $10 million in the ARKTIS/GNWT estimate was a provision
for various monitoring programs related to aquatic effects, reclamation, air quality, geotechnical
and wildlife over a 29 year period. There is no precedence for post-closure monitoring of
reclaimed areas for periods exceeding three years in the oil and gas industry in Canada.

Contingency
The ARKTIS/GNWT estimate added $22.7 million to the estimate for costs associated with
increasing contingency to 25%.
Imperial has assembled a detailed inventory of the asset quantities specified in the estimate that
are based on the following:
•
•
•
•
•
•
•

well lists published by the National Energy Board (NEB) and verified by Norman Wells
Operations;
disturbed areas measured using recent satellite imagery;
impacted soil quantified using the results of several hundred test-holes and test-pits
coupled with complete analytical data for parameters of concern;
impacted groundwater quantified using the analytical results from over 200 groundwater
monitoring wells;
building and equipment footprints measured using as-built drawings and satellite
imagery;
pipeline inventories assembled using detailed as-built drawings; and
equipment tonnage calculated using take-offs from as-built drawings.

Response to AANDC ID 1, 2 and GNWT ID 33, 52, 54

page 4 of 4

The detailed quantity database has been merged with current unit price data published by the
RECLAIM Model, industry and regulator publications.
AMEC’s estimate is based on detailed quantity take-offs (described above) and current
published unit prices and, as a result, has applied a 10% contingency.
Indirects (Engineering, Project Management, Health and Safety, Bonding/Insurance,
Inflation)
The above discussion accounts for $47.3 million or 97% of the increase presented in the
ARKTIS/GNWT estimate of $48.7 million. The additions to the estimate by ARKTIS/GNWT
noted above resulted in an additional $1.1 million to indirect costs.
Comparison of the AMEC and AANDC Estimates
The AANDC estimate included a summary of the rationale for increasing the AMEC estimate.
AANDC increased the estimate by applying the 10% contingency to the following items:
•
•
•
•
•

mobilization and demobilization;
post-closure monitoring and maintenance;
engineering;
project management; and
health and safety.

The total cost estimated for the above-noted items by AMEC is $25,625,541. The RECLAIM
Model includes these items as indirect costs and excludes application of any contingency by
routines built into the model. AMEC avoided any alteration of the RECLAIM Model in this regard
and therefore did not apply contingency to these items. AMEC does not take exception to
applying contingency to these items, resulting in an estimate of $180,883,052.
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Photo #1: Settling Pond and Retention Areas
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Figure #1: Settling Pond and Retention Areas
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Photograph #1 below shows the outdoor Norman Wells Chemical Storage located in the production
warehouse secured area. Note that full chemical totes are stored towards the front, and containment
trays are located beneath the dock.
Photograph #1: Norman Wells Chemical Storage in Secure Warehouse Area

Photograph # 2 below shows the Warm Chemical Storage Building that is located within the fenced-in
area of the Central Processing Facility. Note that chemical totes stored on dock with containment trays
underneath, the use of double walled tank, and the use of Individual containment trays
Photograph #2: Norman Wells Warm Chemical Storage
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Chlorine storage in the Central Processing Facility is located in Module 30-0305 as indicated by the green
arrow. The building is equipped with chlorine leak detection.
Figure #1: Chlorine Storage in the Central Processing Facility

