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Section 3.6
DESIGN BASIS

APPLICATION TO THE
NATIONAL ENERGY BOARD FOR APPROVAL
OF THE MACKENZIE GATHERING SYSTEM
VOLUME 2: ENGINEERING DESIGN

STORM HILLS PIGGING FACILITY

3.6.1 PURPOSE

The Storm Hills pigging facility will:

• receive pigs launched from the Taglu or Parsons Lake pig launchers
• send pigs from Storm Hills pig launcher to the Inuvik area facility

3.6.2 FACILITY DESCRIPTION

Pig receivers will be provided for the Taglu and Parsons Lake laterals and a pig
launcher will be installed for the Storm Hills lateral. A plot plan of this facility,
including a list of major structures, is shown in Figure 3-38. Liquids and gas
being pushed by the pigs will pass through the Storm Hills pigging facility. Any
residual liquids in the receiver barrels after the pig arrives at the site will be
transferred into the Storm Hills lateral. Figure 3-39 shows the preliminary
process flow for the Storm Hills pigging facility. For the material balances, see:

• Figure 3-40 for summer
• Figure 3-41 for winter

The Storm Hills pigging facility will contain:

• an NPS 22 pig receiver from the Parsons Lake lateral
• an NPS 30 pig receiver from the Taglu lateral
• an NPS 34 pig launcher from the Storm Hills lateral

Other equipment located on this site will include:

• an electrical power generator fuelled by pipeline gas
• fuel gas conditioning equipment
• a standby diesel-powered generator for emergencies
• controls and communications equipment

The main piping within the facility will be:

• NPS 18 piping, Grade 414 with a minimum wall thickness of 11.3 mm
• NPS 26 piping, Grade 483 with a minimum wall thickness of 13.9 mm
• NPS 30 piping, Grade 483 with a minimum wall thickness of 16.1 mm
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3.6.2 FACILITY DESCRIPTION (cont’d)

The facility will have a design pressure of 12.2 MPa with a design factor of 0.8
and a location factor of 0.75. These piping configurations will be optimized as
engineering progresses.

The facilities will use qualified commercially available launcher and receiver
vessels. The closure types might vary by manufacturer but they are expected to
be a swing closure design with protection systems to ensure that the door cannot
be opened while the barrel is pressurized.

Piping within the pigging facility will have external coatings where required.
Buried piping will be protected by the pipeline’s cathodic protection system.

As engineering progresses, the conceptual flow schematic will be upgraded and
process and instrumentation diagrams (P&IDs) and detailed equipment and line
lists will be developed.

Equipment and structures will be modularized to facilitate construction in remote
areas.

The facility will be designed for remote, unstaffed operation and will be
accessible by helicopter. Living quarters will be provided for operations and
maintenance staff when on site. A workshop will accommodate maintenance
activities.

3.6.3 SAFETY AND CONTROL SYSTEMS

The main control centre will remotely operate, monitor, control and diagnose
pigging facility functions. The facility control logic will be designed for safe
operation. Safety systems will include:

• gas detection
• smoke detection

The pigging facility will be designed to remotely receive one pig from each of
the Taglu and Parsons Lake laterals and to remotely send one pig down the Storm
Hills lateral. Additional pigging will require maintenance personnel intervention.



Figure 3.38 has been removed for the purposes of reducing file size and can be viewed
as a graphic separately.  This document can be accessed through the link in the Table

of Contents reference web page.



Figure 3.39 has been removed for the purposes of reducing file size and can be viewed
as a graphic separately.  This document can be accessed through the link in the Table

of Contents reference web page.
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SK-107-0105-020-002

Figure 3-40: Storm Hills Pigging Facility Material Balance – Summer
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Figure 3-41: Storm Hills Pigging Facility Material Balance – Winter
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INUVIK NGL METER STATION

3.7.1 PURPOSE

The Inuvik NGL meter station will measure the NGLs received by the NGL
pipeline at the Inuvik area facility.

3.7.2 FACILITY DESCRIPTION

The Inuvik NGL meter station (see Figure 3-42) will be located within the Inuvik
area facility site and will use the infrastructure and utility services available at the
site. The meter station will have a design pressure of 9.93 MPa. The piping
within the site will be externally coated and will be integrated with the Inuvik
area facility’s cathodic protection system. Further studies will be undertaken to
optimize the quantity and size of buildings and equipment. A detailed equipment
list and line list will be developed as engineering progresses.

The Inuvik NGL meter station will use Coriolis mass flow meters or equivalent.
The nominal range of these meters will be 10 to 110% of the design volume. The
size and number of meters will be determined as engineering progresses.

These meters and their associated instruments are expected to be accurate about
±1% over the operating range. A primary flow meter and a check meter will be
installed in series. This configuration will be used to monitor measurement
performance. A chromatograph will be used to measure liquid composition.

Operational control as well as safety monitoring and response at the Inuvik NGL
meter station will be integrated into the control system of the Inuvik area facility,
which will provide local operational control.

Safety systems include:

• fire and vapour detection
• smoke detection



Figure 3.42 has been removed for the purposes of reducing file size and can be viewed
as a graphic separately.  This document can be accessed through the link in the Table

of Contents reference web page.
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ENBRIDGE INTERCONNECT FACILITY

3.8.1 FACILITY DESCRIPTION

The NGL pipeline will terminate at a pig receiver and block valve located
adjacent to the existing Enbridge pump station at Norman Wells (see
Figure 3-43).

The existing Enbridge pipeline is capable of shipping up to 5,400 m3/d of crude
oil to Zama, Alberta. The original design included the potential for expansion to
about 8,000 m3/d.

This system is expected to be capable of accommodating NGL volumes from the
Mackenzie gathering system. Each NGL pipeline shipper will be responsible for
its shipping arrangements on the Enbridge pipeline.

Joint studies with Enbridge are planned to define the interconnection
requirements, including those required for metering and potential batching.

Facilities downstream of the NGL pipeline block valve, such as custody transfer
metering, are expected to be owned, constructed and managed by Enbridge.



Figure 3.43 has been removed for the purposes of reducing file size and can be viewed
as a graphic separately.  This document can be accessed through the link in the Table

of Contents reference web page.



August 2004 Mackenzie Gathering System 3-77
MGRA2-2

Section 3.9
DESIGN BASIS

APPLICATION TO THE
NATIONAL ENERGY BOARD FOR APPROVAL
OF THE MACKENZIE GATHERING SYSTEM
VOLUME 2: ENGINEERING DESIGN

ENVIRONMENTAL DESIGN CONSIDERATIONS

3.9.1 SCOPE

Environmental design considerations for the pipeline right-of-way, the Inuvik
area facility and the Storm Hills pigging facility include:

• right-of-way design
• site development
• air emissions
• noise levels
• waste management

3.9.2 RIGHT-OF-WAY DESIGN

3.9.2.1 Right-of-Way Construction Modes

Right-of-way construction modes suitable for several combinations of slope and
soil conditions have been developed to reduce impact and mitigate potential
erosion or stability concerns related to permafrost conditions and disturbance of
surface organic cover.

Typical right-of-way layouts for different pipe sizes are shown in:

• Figure 3-44 for NPS 10, 16 or 18 pipe
• Figure 3-45 for NPS 26 or 30 pipe
• Figure 3-46 for NPS 30 and 10 pipe

3.9.2.2 Buoyancy Control

Buoyancy control used in wet areas will be designed using a minimum 5%
negative buoyancy. Buoyancy control used at watercourses will be designed
using negative buoyancy of up to 20%. Values greater than 20% might be used
depending on water flow, velocity, watercourse bed soil type, and water depth. A
buoyancy control method for each area will be established as engineering
progresses. These methods will likely include a combination of concrete weights,
screw anchors and deeper burial. Continuous concrete coating might be used on
large river crossings.

The final selection of the buoyancy control method will be confirmed when the
detailed soils investigation program is complete, prior to construction.
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Niglintgak and Parsons Lake Laterals, NGL Pipeline – Norman Wells to Enbridge
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Figure 3-44: Typical Right-of-Way Layout for NPS 10, 16 or 18 Pipe
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Taglu and Storm Hills Laterals
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Figure 3-45: Typical Right-of-Way Layout for NPS 26 or 30 Pipe
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Figure 3-46: Typical Right-of-Way Layout for NPS 30 and 10 Pipe
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3.9.3 SITE DEVELOPMENT

Site development will be influenced by terrain, soil type and the extent of
permafrost. Site-specific geotechnical studies conducted as engineering
progresses will be used to complete the design.

All sites will be cleared and graded where required. The degree of grading will
depend on the amount of permafrost at the site and on the soil conditions. All
sites will have borrow material placed in varying thickness around the site. The
thickness depends on the soil conditions and soil temperatures and the intended
use of the area within the site. The surface will be sloped to allow positive runoff
away from the site.

Piles will generally be used to support equipment and buildings. The type of pile
selected will depend on the soil conditions and the amount of permafrost at the
site. Permafrost will be protected by creating an air space between the ground
surface and the heat generating structures.

3.9.4 AIR EMISSIONS

Air emission sources will include the:

• residue gas compressor drivers
• propane refrigerant compressor drivers
• electrical generator drivers
• stabilizer reboiler
• heat medium boilers

Gas turbines will use commercially available dry, low-emission (DLE)
combustors to reduce oxides of nitrogen (NOx) emissions. The Inuvik area
facility will have multiple gas turbines. As engineering progresses, consideration
will be given to using aero-derivative gas turbines or heavy duty industrial gas-
turbine drivers for the residual gas compressors. As the industrial gas turbines
have the most air emissions, they have been assumed for emission calculations.
All other turbines are assumed to be light industrial turbines. Estimated
continuous air emissions are shown in Table 3-12.

3.9.5 NOISE LEVELS

Installing facilities and equipment will increase the existing noise levels. Noise
control measures will be adopted, consistent with recognized industry practices
and guidelines. Facility site designs will be consistent with the Alberta Energy
and Utilities Board (EUB) Guideline 38, Noise Control Directive User Guide,
November 1999.

As engineering progresses and equipment is selected, additional noise modelling
will be completed to identify expected noise levels and mitigation measures.
Mitigation might include:
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• installing gas turbine air intake and exhaust ducting silencers
• acoustically insulating above-ground piping
• acoustically treating the compressor building walls, roof and floor
• installing low-noise fans on the aerial coolers

Infrequent flaring and venting will produce higher levels of noise for short
durations.

Table 3-12: Estimated Facility Air Emissions
Emissions

(t/d)

Facility Equipment Type and System

Nominal
Power
(MW) NOx CO2* CO

Particulate
Matter

Gas turbine (residue gas compressor) 36.46 0.44 528.31 0.40 0.03
Gas turbine (residue gas compressor) 36.46 0.44 528.31 0.40 0.03
Gas turbine (refrigerant compressor) 3.85 0.08 61.13 0.05 0.00
Gas turbine (refrigerant compressor) 3.85 0.08 61.13 0.05 0.00
Gas turbine (power generator) 3.85 0.08 61.13 0.05 0.00
Gas turbine (power generator) 3.85 0.08 61.13 0.05 0.00
Heater (heat medium) 5.72 0.02 41.09 0.03 0.00
Heater (heat medium) 5.72 0.02 41.09 0.03 0.00
Heater (stabilization) 8.59 0.03 61.72 0.04 0.00
Heater (stabilization) 8.59 0.03 61.72 0.04 0.00

Inuvik area facility

Total 116.92 1.31 1,506.75 1.15 0.09
Gas engine (power generation) 0.10 0.06 2.27 0.01 0.00
Heater (heat medium) 0.07 0.00 0.52 0.00 0.00

Storm Hills pigging
facility

Total 0.17 0.06 2.80 0.01 0.00
Note: * CO2 emissions based on Canadian Association of Petroleum Producers (CAPP) method

3.9.6 WASTE MANAGEMENT

The NGL pipeline shares a right-of-way with the gas pipeline from Inuvik to
Norman Wells. Up to one third of the waste generated is estimated to be
attributable to the NGL pipeline.

Waste will be disposed of in compliance with the waste management plan (see
EIS Volume 7: Environmental Management).


