WorleyParsons Canada
Suite 500, 151 Canada Olympic Rd SW
Calgary, AB T3B 6B7 CANADA
Phone: +1 403 247 0200
Toll-Free: 1 800 668 6772
Facsimile: +1 403 247 4811
www.worleyparsons.com

21 October 2015

Proj. No.: 407074-00365-400 (407074-00020-1200)
File Loc.: Calgary

Mr. Mustafa Jamaly, E.I.T.
Imperial Oil Limited
237-4th Avenue SW
P.O. Box 2480, Station M
Calgary, AB T2P 3M9

Dear Mr. Jamaly:

RE:

DESIGN OF FLOWLINE PROTECTION-ISLAND 6 TO BEAR ISLAND

1.

INTRODUCTION

Imperial Oil Limited (Imperial) has requested WorleyParsons Canada Services Ltd., operating as
Advisian, and Wim M. Veldman Consulting Inc. (WMV) to recommend designs for armouring areas of
minimal cover for the Island 6 to Bear Island flowline corridor.
Imperial plans to complete in-river repairs during winter 2016. This letter presents the findings and
design methodology for the Island 6 to Bear Island flowline corridor.

2.

CURRENT CONDITION

Depth of cover assessment was completed by Imperial, including:
•

bathymetric surveys completed in summer 2014 and 2015 (Appendix 1: Drawing 096-0179-700801 77, MMM 2014 and WSP 2015).

The results of the depth of cover surveys are discussed below.

2.1

Island 6 to Bear Island Corridor

Figures 05 to 08 refer to Island 6 to Bear Island Corridor. From the 2014 Bathymetry, the depth of
cover on the Island 6 to Bear Island flowline bundle nearest to Bear Island at station 0+185 is minimal
(~0.2 m) in some areas (Figures-05, 06, and 07). Cover depths are less than 1 metre over
approximately 50 m of the flowline (0+145 to 0+195). The 2015 Bathymetry shows the depth of cover
has increased somewhat in these locations. However, the cover depth is still less than desirable to
ensure the integrity of the flowlines for design flood conditions.
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3.

OPERATIONAL IMPORTANCE

The Island 6 to Bear Island flowline bundle is important conveyance for production. A shut down of this
flowline bundle would result in a significant production loss for the operation at Norman Wells.

4.

PHYSICAL P ARAMETERS FOR FLOWLINE BUNDLE

Details of the flowline are provided below for the Island 6 to Bear Island flowline corridor.

4.1

Island 6 to Bear Island Flow line Bundle

There are four flowlines contained within the Island 6 to Bear Island flowline bundle as per Imperial
communications. They are listed in Table A below:
Table A

Island 6 to Bear Island Flowline Bundle Lines

Line Size

Product

3”

Gas

3”

Freshwater

4”

Cable Conduit

6”

Oil Emulsion

5.

HYDROLOGICAL AND MORPHOLOGICAL DESCRIPTION OF THE
RIVER

Hydrologic information including the 2014 and 2015 observed open water flow during the time of
assessment and design flow estimates for the Mackenzie River main channel, (derived from the Water
Survey of Canada (WSC) daily flow data, rating table for Norman Wells Station (10KA001) and
subsequent analysis), are as follows:
•

water surface elevation during September 16, 2014 field survey = 39.71 m (at Norman Wells
Station -10KA001) (8,500 cm);

•

water surface elevation during August 5, 2015 field survey = 40.62 m (at Norman Wells Station 10KA001) (12,320 cm); and

•

water surface elevation for 100-year flow = 43.92 (at Norman Wells Station -10KA001)
(32,850 cm).
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5.1

Island 6 to Bear Island Flow line Bundle

The Island 6 to Bear Island flowline bundle is located in a relatively shallow area of the Mackenzie
River when compared to main channel thalweg areas. A significant side channel does exist adjacent to
Island 6 (right downstream area [RDA] of corridor}, which conveys a portion of the flow that is
eventually routed between Bear Island and Goose Island. Significant deposition (silt, sand and gravel)
is associated with the left downstream area within the corridor, which includes the area of concern.
There are, however, sub-channels in this area that convey local flows. One of these local sub-channels
is associated with the area of concern, shallow flowline cover depths.

6.

PREVIOUS WORK

Information from Imperial indicates that protection of the Island 6 to Bear Island flowline was done in
early 1990s. The annual MMM bathymetry surveys (MMM 2014) indicate little to no change in the
riverbed nearest to Bear Island until about 2011. From 2011 onwards, scouring has been observed
(Appendix 1: Drawing 096-0179-700-801 77).

7.

PROPOSED SOLUTION

The solution proposed is to armour the flowline bundle alignment to provide additional cover. The
proposed design minimizes the armour profile thus minimizing changes to the overall impacts to flow
and depth characteristics of the River in this area.

7.1

Island 6 to Bear Island Flow line

Imperial suspects the Mackenzie River will be frozen to bottom due to the low water levels during the
site visit in 2015 and since the working area is near Bear Island. If the ice is not frozen to the bottom,
sound procedures will be followed to place the rock and pit run in open water conditions. Construction
methodology does not change if the river is not frozen to the bottom.
Imperial will remove ice in a step process whereby ice will be removed in safe working distances (5 m
or less increments), then the armouring will be placed and the steps repeated for the specified work
area.
The armouring will consist of a combination of pit run and Class D riprap. Pit run will provide a
protective padding layer over the flowlines, and will consist of 200 mm minus gravel material. An apron
will be placed at both ends of the armouring as shown in Figure 08. The selection of these rock sizes is
based on observing satisfactory performance of the various rock sizes on other repairs completed in
previous years on and around the artificial islands, Goose Island and Bear Island. The design drawings
for the work being proposed are provided with this letter (Figure 08 attached).
The total length of armouring is 80 m. The Class D riprap will be placed carefully to ensure the
resultant top of armour profile is smooth and matches the adjacent topography.
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8.

CONSTRUCTION METHODOLOGY

8.1

SITE PREP ARATION AND JOB PLANNING

a)

Site and ice road access as determined by Imperial.

b)

Ice and ice road thickness required for safe access and for equipment operation will be
determined by Imperial as per Imperial’s Norman Wells standards and experience and as per the
“Load Limit” versus “Effective Ice Thickness” relationship in “A Field Guide to Ice Construction
Safety”, Northwest Territories Transportation, 2007 (Figure 04).

c)

The access to the repair location will be field determined based on the condition and location of
the ice and other ice roads respectively.

d)

Snow from the work area shall be removed as needed.

e)

The ice shall be stockpiled in an appropriate location as determined by Imperial.

f)

If the ice is not frozen to the bottom, sound procedures will be followed to place the rock and pit
run in open water conditions. The low velocities in this area will not impact the pit run and rock
placement methodology.

8.2
a)

FLOWLINE INSPECTION/CHECK
Based on the 2015 survey, the flowlines will not be visible. Imperial will, as deemed necessary,
confirm/check the position and depth of the flowlines prior to placement of the pit run padding.

8.3

ROCK PLACEMENT

a)

The boundaries of the work area and stationing for the different design sections shall be
identified/marked in the field.

b)

The repair approach will be completed in 5 m increments or distances deemed safe (considering
a reasonable reach for equipment). Rock placement shall include the following steps:
i)

Remove the ice in 5 m increments or distances deemed safe by Imperial.

ii)

Survey the streambed prior to the rock placement.

iii)

If practical, probe for the flowlines to confirm as deemed necessary by Imperial or refine
the depth of cover surveys (Appendix 1: Drawing 096-0179-700-801 77) as per Imperial’s
requirements.

iv)

If the flowline or streambed profiles differ from the surveys (Appendix 1: Drawing 0960179-700-801 77), a design review shall be undertaken with WorleyParsons and WMV in
order to determine the need for and scope of design changes to the design cross sections
and rock protection limits needed.

v)

Using a qualified operator, padding/pit run material shall be placed as per design specified
(Figure 08 and Figure 12). This work, proximate to operating lines, shall be in accordance
with Imperial’s procedures.
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8.4

vi)

Place the Class D rock as per the design.

vii)

Inspect the as-built elevation via visual inspection and depth measurement, using the
equipment or probing, each 5 m section prior to proceeding to the next 5 m section..

S AFETY REQUIREMENTS

All personnel involved in the repair work will be qualified for the job and equipped with all Imperial
standards for working on site. Workers will at all times wear appropriate personally protective
equipment (PPE) for the job with consideration for winter conditions; standard PPE, traction aids,
underlay and overlay layers as needed for the winter temperatures.
Snow fencing will be utilized at the end of each work day to clearly identify any open holes or
obstructions.
An on-site paramedic will be available at all times in the event of an emergency.

8.5

ENVIRONMENTAL REQUIREMENTS

8.5.1 Sediment and Er osi on Control Measur es
Imperial will complete work in winter via ice road access and does not foresee special sediment and
erosion control measures necessary for this work considering the type of material to be placed.
Imperial will use all existing roads (ice and other) to minimize additional work. An ice road will be
constructed to the work site.
The equipment used shall be clean.
The rock materials placed in the river shall be free of non-rock material.

8.5.2 Wildlife Management
Imperial has a wildlife reporting program with which all employees and contractors are required to
comply.
In the event wildlife is encountered in and around the work site, Imperial may need to temporarily
suspend work.

8.5.3 Waste Management
Imperial anticipates minimal waste as a result of these activities. Those waste streams expected are
listed in Table B.

407074-00365-400-WW-LET-0001-6toBear-Rev 1.docx

Page 5

21 October 2015

Table B

List of Expected Waste Streams

Waste
Description

Storage On-Site

Final Disposal

Worker Exposure and Safety Issues

Domestic
Garbage

Store in designated
blue bins around
site. Zero waste is
to be left on and
around work site.

Garbage is
collected and
disposed of in the
Town of Norman
Wells Landfill.

Potential worker exposure and safety
concerns:

Source: food
waste, paper

Sewage

Source: Human
waste

Separate
recyclables
(i.e. pop cans) into
designated
recycling bins
located in the
central processing
facility (CPF).

Pop cans are
taken to the
Norman Wells
Recycling Depot.

Store in sewage
tanks at designated
buildings or in porta-potties.

Town of Norman
Wells sewage
lagoon.

•

sharp objects;

•

heavy objects (back injuries); and

•

dust, fibers.

Most probable worker exposure routes:
•

skin;

•

eye contact; and

•

inhalation.

Recommended personal protective
equipment:
•

n/a.

Potential worker exposure and safety
concerns:
•

bio-hazardous materials (i.e. fecal
coliforms).

Most probable worker exposure routes:
•

skin; and

•

eye contact.

Recommended personal protective
equipment:
•

gloves;

•

safety glasses/goggles;

•

rubber boots;

•

coveralls; and

•

hard hat.

All other material used for repair such as survey stakes, fencing, etc. shall be removed upon
completion of the work and disposed of correctly or collected for re-use.
Personnel involved in the handling and management of waste have been trained and are fully aware of
waste management expectations on Imperial’s site.

407074-00365-400-WW-LET-0001-6toBear-Rev 1.docx

Page 6

21 October 2015

8.5.4 Spill Mitigation
Imperial will ensure that all equipment operating on and around the work site are in good working
condition and cleaned and inspected prior to initial use. The equipment will be inspected daily for leaks,
grease, oil, and mud to prevent the deposit of any foreign substances into the River or on the ice. All
maintenance activities will be completed on land. Additionally, equipment operating at the work site will
have spill containment kits.
Refueling of all equipment will be performed on land. No fuel shall be stored on site. All personal trucks
and equipment will be staged on land. A containment tray will also be placed under the equipment
every night, to protect the environment from leaks.

8.5.5 Emergency Response
Imperial has an existing Emergency Response Plan (ERP) and Spill Contingency and Response Plan
(SCARP). Copies of the ERP and SCARP are on-site. The Sahtu Land and Water Board (SLWB),
Aboriginal Affairs and Northern Development (AANDC) and National Energy Board (NEB) also have
copies of the ERP and SCARP.

8.6

REGULATORY REQUIREMENTS

The regulatory approval requirements shall be communicated and understood by all key staff
members. Copies of all approvals and this project plan will be available on work site and reviewed with
all workers.
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9.

CLOSURE

We trust that this report satisfies your current requirements and provides suitable documentation for
your records. If you have any questions or require further details, please contact the undersigned at
any time.

Sincerely,

Wim M. Veldman, M.Sc., FEIC, P.Eng.
Wim M. Veldman Consulting Inc.

Brajesh Gautam, M.Sc., P.Eng. (AB)
Water Resources Engineer

Senior Review by

Jeff Crofton, M.A.Sc., P.Eng.(AB)
Director, Energy and Water, Surface Water Engineering

Masten Brolsma, B.Sc., P.Eng.
Principal Environmental Engineer
NAPEG Permit to Practice No. P029

Advisian Americas
WorleyParsons Canada Services Ltd.
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10.
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11.

DISCLAIMER

The information presented in this document was compiled and interpreted exclusively for the purposes
stated in Section 1 of the document. WorleyParsons provided this letter-report for Imperial Oil Limited
for the purpose noted above.
WorleyParsons has exercised reasonable skill, care, and diligence to assess the information acquired
during the preparation of this letter-report, but makes no guarantees or warranties as to the accuracy or
completeness of this information. The information contained in this letter-report is based upon, and
limited by, the circumstances and conditions acknowledged herein, and upon information available at
the time of its preparation. The information provided by others is believed to be accurate but cannot be
guaranteed.
WorleyParsons does not accept any responsibility for the use of this letter-report for any purpose other
than that stated in Section 1 and does not accept responsibility to any third party for the use in whole or
in part of the contents of this letter-report. Any alternative use, including that by a third party, or any
reliance on, or decisions based on this document, is the responsibility of the alternative user or third
party.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form
or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior
permission of WorleyParsons.
Any questions concerning the information or its interpretation should be directed to Brajesh Gautam or
Jeff Crofton.
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Appendix 1

2014 and 2015 Bathymetric Survey
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