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1 INTRODUCTION

Imperial Oil Resources N.W.T. Limited (Imperial) is required by the Sahtu Land and
Water Board (SLWB) Water Licence S13L1-007 (Schedule 5, Item 1) to annually
submit a Flowline Integrity and Break-Up Report no later than October 31% of the year
being reported.

Details on the licence requirements for this report and corresponding section within the
report can be found in the following concordance table.

Licence Requirement Section of Report

a) | 1. | Locations, depth, and volume of channel scour in the Section 5
vicinity of any Flowline(s)
ii. | Locations and magnitude of Artificial Island slope Section 6
erosion
iii. | Locations and severity of Artificial Island rip rap Section 6
disturbance
iv. | Structural integrity of the Artificial Islands, and other Section 6
related structures
v. | Structural integrity of the Natural Islands where it is Section 6
applicable to project activities
b) | The dates and results of Flowline(s) and fuel storage tank Section 7
integrity tests
c) | Details on necessary repair and maintenance work along
with a schedule for completing such work prior to the :
following spring Mackeﬁzie F\?iver Break-Lﬁ)p period. Section 5 & 6
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2 2016 BREAK-UP SUMMARY

2.1

As per the water licence Imperial shall undertake any necessary annual maintenance
required to preserve the structural integrity of the islands. In addition, Imperial inspects the
riverbeds, channels and banks of the Mackenzie River in the vicinity of the flowline(s). In
order to determine structural integrity of the islands Imperial conducts an annual artificial
island inspection. The results of these surveys are submitted in this Flowline Integrity and
Break-Up Report along with details of the year’s Mackenzie River break-up events.

The average water level during the Mackenzie River break-up at Norman Wells is
approximately 9 m (44.5 masl) and typically occurs between May 10" and May 15™. This
year’s break-up occurred on May 5™ at a water level of approximately 12 to 14 m.

Details on water levels of the Mackenzie River during break up from April 20" to May 24™
as reported in the Water Survey of Canada Highwater Report are provided in Appendix A.
Photos of the Mackenzie River at Norman Wells taken during break-up are also included in
this report in Section 4.

Annual Inspections

This year’s bathymetric survey was completed in June 2016 the results of which are
summarized in Section 5 of this report.

The annual artificial island inspection was performed in August 2016 and summarized in
Section 6 of this report.
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3 BREAK-UP PREPARATION

Prior to each year’s Mackenzie River break-up a number of essential tasks must be
completed. The key items are listed below:

Spot heavy equipment on Bear and Goose Island

Service equipment (e.g. compressors, operator trucks, etc.,)

Plug wells (e.g. wireline activity)

Verify bunker lids and water intake hatch are secured and protected from ice flow
Install and function test sub surface safety valves (SSSV5s)

Ensure adequate supply of chemical, fuel and potable water on island locations
Remove equipment from low lying areas

Inspect Bear Island purge equipment and review purge plan

Finalize helicopter plans in preparation for ice road closure

Execute weekly ice profiles

Close ice road to equipment

Remove ice road signage

Monitor river levels and upstream break up conditions
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4 MACKENZIE RIVER AT NORMAN WELLS BREAK-UP PICTURES

Post break-up pictures were taken on May 9 and May 19, 2016.

Image A: Mainland Dock — May 9, 2016
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Image B: Island 1 — May 9, 2016
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Image C: Island 2 — May 9, 2016
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Image D: Island 3 — May 19, 2016
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Image E: Island 4 — May 19, 2016
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Image F: Island 5 — May 19, 2016
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Image G: Island 6 — May 19, 2016
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Image H: Goose Island — May 9, 2016
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Image I: Bear Island — May 9, 2016
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5 2016 BATHYMETRIC SURVEY

The annual bathymetric survey was performed between June 13" and 26™ by WSP
Canada Inc. The purpose of the survey is to:

Determine the amount of instream cover over Imperial’s eight cross river flowline
bundles located in the bed of the Mackenzie River

Monitor the river bed immediately adjacent to eight cross river flowline bundles
enabling interception of scour hole movement towards flowline bundles

Monitor the river bed at the base of the six artificial islands and Bear and Goose
causeways for possible erosion or scouring

Monitor the build-up or movement of the sandbars over the flowline bundles

Identify any changes in the shape and elevation of the river bed in the areas
adjacent to the islands, causeways, and docks

For information on bathymetric survey equipment refer to Appendix B.

5.1 Bathymetric Survey Results

The 2016 cross-river flowline bundle survey results are provided in the following
sections. Results indicate adequate depth of cover over all eight flowline bundles. No
repair work is planned for 2017. Copies of the bathymetric survey drawing can be found
in Appendix C.

5.1.1 Flowline Bundle Profiles

5.1.1.1 Island 1 to Mainland Flowline

The 2016 profile data are very similar to the previous year’s surveys. The flowline has
adequate cover throughout its entire length.

5.1.1.2 Island 2 Mainland Flowline

The 2016 profile data are very similar to the previous year’s surveys. The flowline has
adequate cover throughout its entire length.
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5.1.1.3 Island 3 to Goose Island Flowline

In 2016, a combination of single beam and multibeam data was collected between
Island 3 and Goose Island due to higher river water levels. This section was armored
in March 2015; therefore, the differences in profile measurements taken at the time of
armoring and bathymetric surveys may be from rock settlement and differences in
measurement techniques. The data suggests there is 0.1 m of cover between stations
0+581 and 0+600 and is being further evaluated to verify 2015 repairs and to ensure
adequate depth of cover.

5.1.1.4 Island 3 to Mainland Flowline

The 2016 profile data are very similar to the previous year’s surveys. The flowline has
adequate cover throughout its entire length.

5.1.1.5 Island 4 to Goose Island Flowline

Depth of cover has increased to 1.3 m between stations 0+475 to 0+485; depth of cover
was measured at 1.8 m to 2.0 m between stations 1+000 and 1+025. The flowline has
adequate cover throughout its entire length.

5.1.1.6 Island 5 to Bear Island Flowline

The 2016 profile data are similar to the previous year’s survey’s but in some areas depth
of cover has increased or decreased slightly.

Three areas below were identified in 2015 as requiring monitoring in subsequent years:

e Between stations 0+165 and 0+205, the depth of cover appears to be
approximately 0.9 mto 1.1 m.

e Between stations 0+628 and 0+660, the depth of cover appears to be
approximately 1.3 m to 1.6 m.

e Between stations 0+790 and 0+820, data suggests deposition through this section
as the river bottom is approximately 0.3 m higher

The flowline has adequate cover throughout its entire length; however, the area between
stations 0+790 and 0+820 will be subject to future monitoring.
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5.1.1.7 Island 6 to Bear Island Flowline

In 2016, a combination of single beam and multibeam data was collected between
Island 6 and Bear Island due to higher river water levels. This section was armored in
February 2016; therefore, the differences in profile measurements taken at the time of
armoring and bathymetric surveys may be from rock settlement and differences in
measurement techniques. The flowline has adequate cover throughout its entire
length.

5.1.1.8 Bear Island to Goose Island Flowline

In 2016, a combination of single beam and multibeam data was collected between
Island 6 and Bear Island due to higher river water levels. This section was armored in
February 2016; therefore, the differences in profile measurements taken at the time of
armoring and bathymetric surveys may be from rock settlement and differences in
measurement techniques. The flowline has adequate cover throughout its entire
length.

5.1.2 Artificial Islands

The results of the 2016 bathymetric survey for the artificial island locations are provided
in the following sections. Results indicate adequate depth of cover in areas where the
flowlines intersect each of the islands. No repair work is planned for 2017.

5.1.2.1 Island 1 and Surrounding Area

The 2016 contours are very similar to the previous year’s surveys. There is adequate
depth of cover in this area.

5.1.2.2 Island 2 and Surrounding Area

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

5.1.2.3 Island 3 and Surrounding Area

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

5.1.2.4 Island 4 and Surrounding Area

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.
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5.1.2.5 Island 5 and Surrounding Area

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

5.1.2.6 Island 6 and Surrounding Area

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

5.1.2.7 Mainland Dock

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

5.1.2.8 Bear Island and Goose Island Causeway

The 2016 contours, compared to the previous year’s surveys show some change but no
immediate concerns. There is adequate depth of cover in this area.

Flowline Integrity and Break-Up Report Page 22 of 34 October 2016



6 PROTECTION ASSESSMENT AND MAINTENANCE

6.1 Summary of Protection Assessment and Maintenance
6.1.1 2016 Repairs

Artificial island repairs were completed in March 2016 as per recommendations in the
2015 Avrtificial Island Inspection Report. Approximately 1360 m® of rip rap was used to
repair the artificial islands as part of this work. Details of the repairs completed are
described in the next sections.

6.1.1.1 Island 1

Approximately 420 m* of rip rap was placed on the on the south-east of Island 1 during
the winter of 2016.

6.1.1.2 Island 2

Approximately 560 m* of rip rap was placed on the south-east corner of Island 2 during
the winter of 2016.

6.1.1.3 Island 3

The inspection showed Island 1 to be in good condition; therefore, no maintenance was
required in 2016.

6.1.1.4 Island 4

Approximately 380 m* of rip rap on was placed on the north-east corner of Island 4
during the winter of 2016.

6.1.1.5 Island 5

The inspection showed Island 1 to be in good condition; therefore, no maintenance was
required in 2016.

6.1.1.6 Island 6

The inspection showed Island 1 to be in good condition; therefore, no maintenance was
required in 2016.

6.1.1.7 Mainland Dock

The inspection showed the mainland dock to be in good condition; therefore, no
maintenance was required in 2016.

Flowline Integrity and Break-Up Report Page 23 of 34 October 2016



6.1.1.8 Goose Island Boat Landing

The inspection showed Goose Island Boat Landing to be in good condition; therefore, no
maintenance was required in 2016.

6.1.2 2017 Proposed Repairs

The 2016 Artificial Island Inspection was conducted between August 8" to 10", by
Wim M. Veldman Consulting and Advisian. The 2016 recommendations put forth by
the inspectors form the basis of island repairs to be completed during the 2017 winter
season.

6.1.2.1 Island 1

The inspection showed Island 1 to be in good condition; therefore, no repairs are required
in 2017.

6.1.2.2 Island 2

The inspection showed Island 2 to be in good condition; therefore, no repairs are required
in 2017.

6.1.2.3 Island 3

The inspection showed Island 3 to be in good condition; therefore, no repairs are required
in 2017.

6.1.2.1 Island 4

The inspection showed Island 4 to be in good condition; therefore, no repairs are required
in 2017.

6.1.2.2 Island 5

The inspection showed Island 5 to be in good condition; therefore, no repairs are required
in 2017.

6.1.2.3 Island 6
The inspection indicated that some minor rip rap repairs are needed on the north-east side

of the island. Repairs will be completed during the winter of 2017 and up to 1000 m® of
rock material may be required.
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7 FLOWLINE AND FUEL STORAGE TANK INTEGRITY

The operational integrity of all critical equipment is stewarded through Imperial’s
preventative maintenance program which is derived from OIMS 6.6 Facility Integrity
Management System (FIMS). FIMS is the system that identifies critical equipment and
sets forth required preventative maintenance programs and frequencies.

7.1 Fuel Storage Tank Integrity Inspections

Table A lists the storage tanks on site, the type and frequency of inspection performed on
each tank, along with the results.

Table A:

Tank Name Type of Inspection Results

Goose Island Diesel

5 Year External UT

Fuel Storage Tank Integrity Inspections

Last completed 2015; no issues.
Next inspection 2020.

1 Month External Visual

Completed monthly; no issues.

Goose Island Gas

5 Year External UT

Last completed 2015; no issues.
Next inspection 2020.

1 Month External Visual

Completed monthly; no issues.

Bear Island Gas

5 Year External UT

Last inspected 2016; no issues.
Next inspection due in 2021

1 Month External Visual

Completed monthly; no issues.

Bear Island Diesel

5 Year External UT

Last inspected 2016; no issues.
Next inspection 2021.

1 Month External Visual

Completed monthly; no issues.

Mainland Diesel

5 Year External UT

Installed in 2015.
Next inspection due in 2020.

1 Month External Visual

Completed monthly; no issues.

CPF T-103 Diesel

5 Year External Settlement -

Last inspected 2013; no issues.
Next inspection due in 2018.

5 Year External Visual

Last inspected 2014; no issues.
Next inspection due in 2017.

10 Year Internal

Inspection completed 2016; no issues.

Next inspection due in 2026

Mainland Heating Oil

1 Month External Visual

Completed monthly; no issues.
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7.2 Flowline Integrity

Table B lists the flowline integrity inspections completed in 2016, along with the
inspection type for each of the flowlines and the inspection results.

Table B:

Flowline Integrity Inspections 2016

Flowline = Type of Inspection Results
Number
448 Magnetic Flux Leakage This is the second time this flowline has been
In-line Inspection inspected. Corrosion features were identified during
the inspection but the line remains fit for service
based on preliminary analysis.
133 Magnetic Flux Leakage This is the fourth time this flowline has been
In-line Inspection inspected. Corrosion features were identified during
the inspection but the line remains fit for service
based on preliminary analysis.
490 Magnetic Flux Leakage This is the second time this flowline has been
In-line Inspection inspected. Corrosion features were identified during
the inspection but the line remains fit for service
based on preliminary analysis.
485 Eddy Current This is the first time this flowline has been inspected.
In-line Inspection Corrosion features were identified during the
inspection but the line remains fit for service based
on preliminary analysis.
504 Magnetic Flux Leakage Inspection was completed for onshore section of the
In-line Inspection flowline. This is the first time this flowline has been
inspected. Corrosion features were identified during
the inspection but the line remains fit for service
based on preliminary analysis.
509 Magnetic Flux Leakage Inspection was completed for onshore section of the
In-line Inspection flowline. This is the first time this flowline has been
inspected. Corrosion features were identified during
the inspection but the line remains fit for service
based on preliminary analysis.
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Appendix A. Water Survey of Canada Highwater Reports (2016)

Water Survey of Canada Highwater Reports for the period of April 20™ to May 24" is filed
behind this page. These water reports highlight the Mackenzie River conditions during
break-up.
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I* Environment Canada
Environn@T(_ent

Water Survey of Canada

Suite 400, 5019 — 52 Street

Yellowknife, NWT
X1A 2P7

Report for April 20™, 2016

This is the first NWT High-Water Report for 2016. The information presented is reported by Water Survey of
Canada (WSC) staff in Ft. Simpson, Inuvik, Yellowknife, and numerous contacts in various communities. Their
contributions are gratefully acknowledged. If you have any comments or do not wish to receive further reports,
please contact WSC at (867) 669-4774 or FAX (867) 669-4750.

Regional Weather

Hay River: Today clearing this morning with a high of -6. Tonight increasing cloudiness with a low of -
11. Thursday will be clearing in the morning with a high of -7.

Fort Liard: Today mainly cloudy and a high of +7. Tonight overcast and a low of -1. Thursday will be
cloudy and a high of +4.

Fort Simpson: Today increasing cloudiness with a high of +3. Tonight mainly cloudy and a low of -5.
Thursday cloudy and a high of +3.

Satellite image from April 18", 2016
Courtesy of MODIS — Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Peace River at Peace Point (07KCO001) - Current water level is 6.997m. Average break-up level is
around 8-14m and occurs around April 29"
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Slave River at Fitzgerald (07NB001) - Current water level is 3.354m. Average break-up level is
around 4m with break-up occurring around April 30"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River near ALTA/NWT Boundary (070B008) — Current water level is 284.601m.
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Hay River @ Hay River (070B001) - Current Water Level is 2.032m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Liard Rihver @ Ft. Liard (10EDO01) - Current water level is 4.164m. Average break-up is around
April 30",

— Primary Water Level Approved (100% Guality Controlled) Primary Water Level Provisional (subject to change)
--—-- Max (Primary water level) - - = Min (Primary water level) - - - Mean (Frimary water level)
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Liard River near the Mouth (10ED002) - Current water level is unavailable. Average break-up level is
around 4.4m with break-up occurring around May 4™.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Listed below are maps of snow pack and spring runoff information for the Yukon, B.C. and
Alberta.

Yukon Snow survey as of April 1, 2016

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Basin snow water index for British Columbia as of April 1, 2016

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Spring runoff outlook for Alberta as of April 1, 2016

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



I* Environment Canada
Environn@T(_ent

Water Survey of Canada

Suite 400, 5019 — 52 Street

Yellowknife, NWT
X1A 2P7

Report for April 21™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

Regional Weather Today Friday Saturday
North Slave High -5 /Low -19 High -4 /Low -12 High -2/ Low -6
Deh Cho High +2/ Low -5 High +2/ Low -3 High +6/ Low -1
Sahtu High 0/ Low -8 High 0/ Low -4 High +3/ Low -1
Delta High -1/ Low -13 High -3/ Low -10 High -1/ Low -3

Satellite image from April 20", 2016
Courtesy of MODIS - Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Peace River at Peace Point (07KCO001) - Current water level is 6.992m. Average break-up level is
around 8-14m and occurs around April 29"

—— Primary Water Level Approved (100% Guality Controlled) Primary Water Level Provisional (subject to change)
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Slave River at Fitzgerald (07NB001) - Current water level is 3.320m. Average break-up level is
around 4m with break-up occurring around April 30"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River near ALTA/NWT Boundary (070B008) — Current water level is 284.674m.
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Hay River @ Hay River (070B001) - Current Water Level is 1.981m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. See the following for the latest ice
conditions: http://hayriver.com/residents/2016-breakup-information/
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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http://hayriver.com/residents/2016-breakup-information/

Liard Rihver @ Ft. Liard (10EDO01) - Current water level is 4.336m. Average break-up is around
April 30"

— Primary Water Level Approved {(100% Guality Contralled) Frimary Water Level Provisional (subject to change)
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46
45
4.4
4.5
4.2
a1
4.0 -
3.8_ ------- o mee—— it

3.6

3.7
3.6
3.5 N
3.4 -
3.3 -
szf -7 °
3.1
3.0
2.9
2.6
e R I B
5 ;IR

2.5
2.4

Primary water level (m)
1
1
1

Apri3 Apr 14 Apris Apr 16 apr 17 apr 18 Apri9 Apr 20 apr 21
Date & Time in MST

Liard River near the Mouth (10ED002) - Current water level is unavailable. Average break-up level is
around 4.4m with break-up occurring around May 4™.

Mackenzie River at Fort Simspon (10GC001) — Current water level 4.253m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



For information on NWT snowpack data please see the link below
http://www.enr.gov.nt.ca/programs/snow-surveys

Great Slave Lake levels

Great Slave Lake @ Yellowknife Bay
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://www.enr.gov.nt.ca/programs/snow-surveys
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Environment Canada
Environnerpt_ent

Water Survey of Canada
Suite 400, 5019 — 52 Street

Yellowknife, NWT
X1A 2P7

Report for April 22™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

For information on NWT snowpack data click on the following link:

http://www.enr.gov.nt.ca/programs/snow-surveys

For the latest Alberta Environment river ice observation report for the Peace River click the following
link: http://environment.alberta.ca/forecasting/Riverlce/index.html

Regional Weather Today Saturday Sunday
North Slave High -4 /Low -13 High -4 /Low -6 High +3/ Low -4
Deh Cho High +5/ Low -4 High +4/ Low 0 High +11/ Low -2
Sahtu High 0/ Low -3 High +4/ Low -3 High +4/ Low -1
Delta High -2/ Low -10 High -3/ Low -5 High 0/ Low -4

Satellite image from April 20", 2016

Courtesy of MODIS - Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://www.enr.gov.nt.ca/programs/snow-surveys
http://environment.alberta.ca/forecasting/RiverIce/index.html

Peace River at Peace Point (07KCO001) - Current water level is 6.986m. Average break-up level is
around 8-14m and occurs around April 29"
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Slave River at Fitzgerald (07NB001) - Current water level is 3.325m. Average break-up level is
around 4m with break-up occurring around April 30"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River near ALTA/NWT Boundary (070B008) — Current water level is 284.740m.

—— Primary Water Level approved (100% Guality Controlled) Primary ‘Water Level Provisional {subject to change)
------ Max (Primary water level) - - = Min (Primary water level) - - - Mean (Primary water level)

Z289.0
2885
Z286.0
Z87.5
ZE7.0

zggs4 et

286.01 R senasear

2855 ==

285.04 - o -

2645 e

284.0 .
283.5

Primary water level (m)

263.0 - .
282 5
2sz0 -
2815

2a1.0

280.5

Apr 15 &pr 16 apr17 apr 18 &pr19 Apr 20 apr 21 apr 22 apr 23
Date & Time in MST

Hay River @ Hay River (070B001) - Current Water Level is 2.002m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. See the following for the latest ice
conditions: http://hayriver.com/residents/2016-breakup-information/
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://hayriver.com/residents/2016-breakup-information/

Liard Rihver @ Ft. Liard (10EDO01) - Current water level is 4.596m. Average break-up is around
April 30"
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Liard River near the Mouth (10ED002) - Current water level is unavailable. Average break-up level is
around 4.4m with break-up occurring around May 4™.

Mackenzie River at Fort Simspon (10GC001) — Current water level 4.331m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Environment Canada

I * Environn@T(_ent

Water Survey of Canada
Suite 400, 5019 — 52 Street
Yellowknife, NWT

X1A 2P7

Report for April 25™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For information on NWT snowpack data click on the following link:
http://www.enr.gov.nt.ca/programs/snow-surveys

Regional Weather Today Tuesday Wednesday
North Slave High +4 /Low -3 High +5 /Low -1 High +9/ Low -2
Deh Cho High +9/ Low -2 High +9/ Low -1 High +14/ Low +2
Sahtu High +3/ Low -1 High +3/ Low +1 High +4/ Low 0
Delta High 0/ Low -3 High +1/ Low -3 High +4/ Low 0

Satellite image from April 23", 2016
Courtesy of MODIS — Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://www.enr.gov.nt.ca/programs/snow-surveys

Peace River at Peace Point (07KCO001) - Current water level is 6.858m. Average break-up level is
around 8-14m and occurs around April 29"
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Slave River at Fitzgerald (07NB001) - Current water level is 3.314m. Average break-up level is
around 4m with break-up occurring around April 30"
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Hay River near ALTA/NWT Boundary (070B008) — Current water level is 285.767m.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Hay River @ Hay River (070B001) - Current Water Level is 2.284m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. See the following for the latest ice
conditions: http://hayriver.com/residents/2016-breakup-information/
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Liard River @ Ft. Liard (10EDOQO01) - Current water level is 5.095m. Average break-up is around
April 30",
High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://hayriver.com/residents/2016-breakup-information/
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Liard River near the Mouth (10ED002) - Current water level is unavailable. Average break-up level is
around 4.4m with break-up occurring around May 4™. WSC techs will be servicing the gauge today.

Mackenzie River at Fort Simspon (10GC001) — Current water level 4.574m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Environment Canada
EnviroanT(_ent

i

Water Survey of Canada
Suite 400, 5019 — 52 Street
Yellowknife, NWT

X1A 2P7

Report for April 27™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

For information on NWT snowpack data click on the following link:

http://www.enr.gov.nt.ca/programs/snow-surveys

Regional Weather Today

Thursday

Friday

North Slave High +8 /Low +3

High +12 /Low +4

High +15/ Low +4

Deh Cho High +13/ Low +1 High +15/ Low +1 High +13/ Low 0
Sahtu High +6/ Low -7 High +6/ Low -3 High +5/ Low -3
Delta High +3/ Low +1 High +4/ Low 0 High +3/ Low -2

Peace River at Peace Point (07KCO001) - Current water level is 6.923m. Average break-up level is
around 8-14m and occurs around April 29™. Please see photos of ice conditions on April 22 at the end of

this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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http://www.enr.gov.nt.ca/programs/snow-surveys

Slave River at Fitzgerald (07NB001) - Current water level is 3.273m. Average break-up level is
around 4m with break-up occurring around April 30"

—— Primary YWater Level Approved (100% Guality Controlled) Primary “Water Level Provisional {subject to change)
------ Max (Primary water level) - - = Min (Primary water level) - - - Mean (Primary water level)

4.6

4.5
4.4+
4.3 4
4.2 4

4.1+

4.0
3.9+

aad
3.7
3.6

asd e e
3.4 S

Primary water level (m)

3.3
3.2
3.1 o mmemrmmeememoCl —
and oo L Sy ——
2.9
2.8

2.7 4 T T T T T T T
Apr 20 apr 21 apr 2z apr 23 apr 24 Apr 25 Apr 2B apr 27 Apr 28

Date & Time in MST

Hay River near ALTA/NWT Boundary (070B008) — Current water level is 286.308m. Latest report
from the Hay River Flood Watch Committee is that the Meander River is now running free and clear but
ice at Hay River at the Zuma turnoff remains intact.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River @ Hay River (070B001) - Current Water Level is 3.346m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. See the following for the latest ice
conditions: http://hayriver.com/residents/2016-breakup-information/
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Liard River @ Ft. Liard (10EDOQO01) - Current water level is 5.254m. Average break-up is around
April 30™. Latest local report is that as of this morning ice from the Petitot River has broken and is
pushing into the Liard River. See Photo at the end of this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://hayriver.com/residents/2016-breakup-information/

Liard River near the Mouth (10EDO002) - Current water level is 4.114m. Average break-up level is
around 4.4m with break-up occurring around May 4™,
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Mackenzie River at Fort Simspon (10GC001) — Current water level 4.851m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5™
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River at Norman Wells (10KAQ001) — Current water level is 4.645m. Average breakup
level is around 9m with breakup occurring between May 10™- 15",
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photos of Peace River at Peace Point taken on April 22 by employees of Wood Buffalo National
Park

Photos taken from the North Shoreline looking south

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photos of the Petitot River where it meets the Laird River

Photo courtesy of Robert Firth

Photo courtesy of Robert Firth

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Suite 400, 5019 — 52 Street
Yellowknife, NWT

X1A 2P7

Report for April 28™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For information on NWT snowpack data click on the following link:
http://www.enr.gov.nt.ca/programs/snow-surveys

Regional Weather Today Friday Saturday
North Slave High +8/Low +2 High +12 /Low +4 High +12/ Low +3
Deh Cho High +13/ Low -2 High +16/ Low +1 High +12/ Low -1
Sahtu High +8/ Low -3 High +7/ Low 0 High +6/ Low -2
Delta High +6/ Low -3 High +5/ Low 0 High +2/ Low -1

Peace River at Peace Point (07KCO001) - Current water level is 7.748m. Average break-up level is
around 8-14m and occurs around April 29"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://www.enr.gov.nt.ca/programs/snow-surveys

Slave River at Fitzgerald (07NB001) - Current water level is 3.285m. Average break-up level is
around 4m with break-up occurring around April 30"
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Hay River near ALTA/NWT Boundary (070B008) — Current water level is 286.494m.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River @ Hay River (070B001) - Current Water Level is 3.843m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. Latest report from the Hay River
Flood Watch Committee is that there is ice currently jammed at Paradise Valley and water levels there
are increasing very slowly. See the following for the latest ice conditions:
http://hayriver.com/residents/2016-breakup-information/

Primary water level (m)

5.5

.01

7.5

7.0+

6.5

6.0+

5.5

5.0

Primary Water Level Approved (100% Guality Controlled)
Pz (Primary water level) — - = Min (Primary water level)

Primary Water Lewel Provisional (subject to change)
- — - Mean (Primary water level)

45

4.0

3.9

3.0+

254

2.0

1.5+

apr 25 apr 26

Date & Time in MST

apr 24

apr 29

Liard River @ Ft. Liard (10EDO01) - Current water level is unavailable as the gauge appears to be
affected from breakup. Average break-up is around April 30™. See photos of current ice conditions at
the end of this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada

Apr 29


http://hayriver.com/residents/2016-breakup-information/

Liard River near the Mouth (10EDO002) - Current water level is 4.052m. Average break-up level is
around 4.4m with break-up occurring around May 4™,
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Mackenzie River at Fort Simspon (10GC001) — Current water level 5.028m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5™
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River at Norman Wells (10KAQ001) — Current water level is 4.704m. Average breakup
level is around 9m with breakup occurring between May 10™- 15",
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photos of Liard River at Ft. Liard taken April 28

All photos courtesy of Robert Firth

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



I* Environment Canada
Environn@T(_ent

Water Survey of Canada

Suite 400, 5019 — 52nd Street

Yellowknife, NWT
X1A 2P7

Report for April 29™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For information on NWT snowpack data click on the following link:
http://www.enr.gov.nt.ca/programs/snow-surveys

Regional Weather Today Saturday Friday
North Slave High +16/Low +5 High +11 /Low +3 High +14/ Low +2
Deh Cho High +17/ Low +4 High +16/ Low +1 High +18/ Low +5
Sahtu High +13/ Low +1 High +10/ Low -1 High +13/ Low -1
Delta High +5/ Low -3 High +1/ Low -3 High +2/ Low -2

Satellite image from April 28", 2016
Courtesy of MODIS — Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



http://www.enr.gov.nt.ca/programs/snow-surveys

Peace River at Peace Point (07KCO001) - Current water level is 7.254m. Average break-up level is
around 8-14m and occurs around April 29™. According to a fly over report from Parks Canada
conducted on April 28, there appears to be thin ice with many large open sections from where the Peace
River meets the Slave River all the way to Boyer Rapids.
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Slave River at Fitzgerald (07NB001) - Current water level is 3.334m. Average break-up level is
around 4m with break-up occurring around April 30"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River near ALTA/NWT Boundary (070B008) — Current water level is 286.731m.
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Hay River @ Hay River (070B001) - Current Water Level is 5.502m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. Latest report from the Hay River
Flood Watch Committee is that the ice has broken at Pine Point Bridge and there is a mixture of broken
and pan ice all the way to West Channel Bridge. See the following for the latest ice conditions:
http://hayriver.com/residents/2016-breakup-information/
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


http://hayriver.com/residents/2016-breakup-information/

Liard River @ Ft. Liard (10EDOQ01) - Current water level is unavailable as the gauge appears to be
affected from breakup. Average break-up is around April 30™. See photos of current ice conditions at

the end of this report.
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Liard River near the Mouth (10ED002) - Current water level is unavailable. Average break-up level is

around 4.4m with break-up occurring around May 4™.

Mackenzie River at Fort Simspon (10GC001) — Current water level 5.191m. Average break-up level

over the last ten years is around 7.3m with break-up occurring around May 5™.

—— Frimary Water Level Approved (100% Guality Controlled)
------ Mz (Primary water level) - - — Min (Primary water level

FPrimary Water Level Provisional {(suhject to change)
- - - Mean (Primary water level)

Primary water level (m)

aprzz apr 23 apr 24 Apr 28 apr 26 apr 27 Apr 28 apr 29
Date & Time in MST

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada

Apr 30



Mackenzie River at Norman Wells (10KAQ001) — Current water level is 4.777m. Average breakup
level is around 9m with breakup occurring between May 10™- 15",
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photos of Liard River at Ft. Liard taken April 29

All photos courtesy of Robert Firth

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada

Suite 400, 5019 — 52nd Street

Yellowknife, NWT
X1A 2P7

Report for May 5", 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

Regional Weather Today Friday Saturday
North Slave High +13/Low +2 High +13 /Low +4 High +14/ Low +7
Deh Cho High +16/ Low +2 High +18/ Low +11 High +19/ Low +9
Sahtu High +10/ Low +1 High +14/ Low +4 High +15/ Low +1
Delta High +1/ Low -3 High +5/ Low -1 High +2/ Low -4

Satellite image from May 3", 2016
Courtesy of MODIS — Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada




Slave River at Fitzgerald (07NB001) - Current water level is 3.421m. Average break-up level is
around 4m with break-up occurring around April 30"
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Hay River near ALTA/NWT Boundary (070B008) — Current water level is 286.413m.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Hay River @ Hay River (070B001) - Current Water Level is 4.207m. Average break-up level is
approximately 8 meters with break-up occurring around April 30™. The last report from the Hay River
Flood Watch Committee on Monday was that the West Channel was clear of ice all the way to Great
Slave Lake and the East Channel was slowly clearing and was open all the way to the airport.
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ver @ Ft. Liard (10EDQO1) - Current water level is 4.041m.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Mackenzie River at Fort Simspon (10GC001) — Current water level 6.756m. Average break-up level
over the last ten years is around 7.3m with break-up occurring around May 5™. According to WSC staff
in the area breakup happened on May 3™ . See the end of the report for a photo of ice conditions from
Tuesday.

Mackenzie River at Norman Wells (10KAQ001) — Current water level is 7.145m. Average breakup
level is around 9m with breakup occurring between May 10"- 15"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photo of Fort Simpson breakup on May 3, 2016

Photo courtesy of WSC Staff

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada

Suite 400, 5019 — 52nd Street

Yellowknife, NWT
X1A 2P7

Report for May 6", 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

Regional Weather Today Saturday Sunday
North Slave High +13/Low +4 High +13 /Low +7 High +11/ Low +4
Deh Cho High +18/ Low +10 High +19/ Low +6 High +11/ Low +2
Sahtu High +13/ Low +2 High +15/ Low +1 High +5/ Low -6
Delta High +5/ Low +1 High +2/ Low -5 High +3/ Low 0

Mackenzie River at Fort Simspon (10GC001) — Current water level 6.509m.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada




Mackenzie River at Norman Wells (L0KAO001) — Our primary water level sensor appears to have been
affected by the breakup, but our secondary sensor is reading a water level of 12.588m. Average breakup
level is around 9m with breakup occurring between May 10"- 15™. Latest local report is that the ice
started to breakup last night and now is currently sitting in place in front of the town.

Mackenzie River @ Arctic Red River (10LC014) — Current water level is 4.449m. Average breakup
level is between 8-9m occurring around May 18"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Peel River above Fort McPherson (10MC002) — Current water level is 7.620m.
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Mackenzie River (Peel Channel) above Aklavik (10MCO003) — Current water level is 10.489m.
Average breakup level is between 13-14m occurring sometime between May 25™ and 30™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 11.576m. Average
breakup level is between 12-14m occurring between May 20" and 25™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada

Suite 400, 5019 — 52nd Street

Yellowknife, NWT
X1A 2P7

Report for May 9", 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

Regional Weather Today Tuesday Wednesday
North Slave High +6/Low -1 High +10 /Low 0 High +13/ Low +1
Deh Cho High +10/ Low -3 High +15/ Low -2 High +16/ Low +1
Sahtu High +12/ Low -1 High +14/ Low +3 High +18/ Low +6
Delta High +9/ Low +3 High +12/ Low +9 High +15/ Low +11

Mackenzie River at Norman Wells (10KAQ001) — Secondary sensor is reading a water level of 6.973m.
Average breakup level is around 9m with breakup occurring between May 10™- 15", See photos of
breakup conditions from Friday at the end of this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada




Mackenzie River @ Arctic Red River (10LC014) — Current water level is 7.842m. Average breakup
level is between 8-9m occurring around May 18". WSC staf in the area on Friday reported that the ice
on the Arctic Red River was broken up into large pans with open water sections.

— Primary Water Level Approved (100% Quality Contralled) Frimary Water Level Provisional (subject to change)
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Peel River above Fort McPherson (10MC002) — Current water level is 12.101m.

—— Primary Water Level Approved (100% Guality Controlled) Pritnary Water Level Provisional (subject to change)
------ kdax (Primary water level) - - = Min (Primary water level) - - - bean (Primary water level)
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik (10MCO003) — Current water level is 11.479m.
Average breakup level is between 13-14m occurring sometime between May 25™ and 30™.

— Primary Water Level Approved (100% Guality Controlled) Primary Water Level Provisional {subject to change)
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Mackenzie River (East Channel) at Inuvik (1L0LC002) - Current water level is 12.364m. Average
breakup level is between 12-14m occurring between May 20" and 25™.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Pohtos of Mackenzie River at Norman Wells taken on Friday May 6, 2016

All photos courtesy of WSC Staff

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River Above Tulita

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada
Suite 400, 5019 - 52nd Street

Yellowknife, NWT
X1A 2P7

Report for May 10™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

Regional Weather

Today

Wednesday

Thursday

North Slave High +11/Low -4 High +11 /Low 0 High +11/ Low +7
Deh Cho High +16/ Low 0 High +18/ Low +1 High +19/ Low +4
Sahtu High +16/ Low -2 High +17/ Low +5 High +22/ Low +6
Delta High +13/ Low +5 High +17/ Low +10 High +16/ Low +13

Satellite image from May 9™, 2016
{ Courtesy of MODIS — Rapid response

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada

Google earth




Mackenzie River @ Arctic Red River (10LC014) — Current water level is unavailable. Average
breakup level is between 8-9m occurring around May 18™. See photos of ice conditions from yesterday
at the end of this report.

—— Primary ‘Water Level spproved (100% Guality Controlled) Frimary Water Level Provisional (subject to change)
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Peel River above Fort McPherson (10MCO002) — Current water level is 12.286m.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik (10MCO003) — Current water level is 11.949m.
Average breakup level is between 13-14m occurring sometime between May 25™ and 30™.

—— PFrimary Water Level Approved {100% Guality Controlled) Frimary Water Lewvel Provisional {subject to change)
------ b= (Primary water level) — - — Min (Primary water level) - — - Mean (Primary water level)
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 12.924m. Average
breakup level is between 12-14m occurring between May 20" and 25™. See photos of current ice
conditions at the end of this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River @ Arctic Red River and Area - Photos taken May 9, 2016 by WSC Staff

Mackenzie River at Arctic Red River

Mackenzie River at Arctic Red River Ferry Camp

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River at Thunder River

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Photos of East Channel at Inuvik near the NTCL dock taken May 10, 2016

Photo courtesy of Jonathan Wallington

Photo courtesy of Jonathan Wallington

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Environment Canada

I ‘ Environngrfc_ant

Water Survey of Canada
Suite 400, 5019 — 52nd Street
Yellowknife, NWT

X1A 2P7

Report for May 11™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,
videos and information posted by local observers.

https://www.facebook.com/qgroups/1745524288993851/

Regional Weather Today Thursday Friday
North Slave High +10/Low +1 High +12 /Low +3 High +14/ Low +7
Deh Cho High +18/ Low +2 High +21/ Low +5 High +23/ Low +6
Sahtu High +17/ Low +7 High +20/ Low +7 High +25/ Low +8
Delta High +18/ Low +11 High +19/ Low +6 High +10/ Low +3

Satellite image from May 10", 2016
Courtesy of MODIS - Rapid response
system. The White markers are active
WSC Hydrometric Gauges.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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https://www.facebook.com/groups/1745524288993851/

Mackenzie River @ Arctic Red River (10LC014) — Current water level is unavailable as the gauge
ape]ears to have been affected by ice. Average breakup level is between 8-9m occurring around May
18",

—— Primary Water Level Approved (100% Quality Contralled) Primary WWater Level Provisional (subject to change)
rrrrrr tax (Primary water level) — - — Min (Primary water level) - — - Mean (Primary water level)
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Peel River above Fort McPherson (10MCO002) — Current water level is 13.433m.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik (L0MCO003) — Current water level is unavailable as
the gauge appears to have been affected by ice. Average breakup level is between 13-14m occurring
sometime between May 25" and 30™.
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 13.477m. Average
breakup level is between 12-14m occurring between May 20™ and 25"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada
Suite 400, 5019 — 52nd Street
Yellowknife, NWT

X1A 2P7

Report for May 12™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,
videos and information posted by local observers.

https://www.facebook.com/qgroups/1745524288993851/

Regional Weather

Today

Friday

Saturday

North Slave

High +13/Low +1

High +17 /Low +6

High +20/ Low +5

Deh Cho

High +21/ Low +4

High +23/ Low +7

High +27/ Low +8

Sahtu

High +21/ Low +3

High +23/ Low +9

High +24/ Low +7

Delta

High +19/ Low +11

High +10/ Low +1

High +3/ Low -4

Satellite image from May 11", 2016
Courtesy of MODIS - Rapid response
system. The White markers are active

WSC Hydrometric Gauges.

Googleearth
O

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


https://www.facebook.com/groups/1745524288993851/

Mackenzie River @ Arctic Red River (10LC014) — Current water level is unavailable as the gauge
appears to have been affected by ice. WSC staff will be in the area today to service the gauge.

—— Primary Water Level Approved {100% Quality Controlled) Primary YWater Level Provisional {subject to change)
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Peel River above Fort McPherson (10MC002) — Current water level is 11.483m. The latest satellite
image appears to show some ice jamming above the gauge.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik (L0MCO003) — Current water level 12.83m. Average
breakup level is between 13-14m occurring sometime between May 25™ and 30™.

—— Frimary Water Level Approved (100% Guality Controlled) Primary Water Level Provisional (subject to change)
------ Max (Primary water level) — - — Min {Primary water level) — — - Mean (Primary water level)
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 13.724m. Average
breakup level is between 12-14m occurring between May 20" and 25™. Photo of ice conditions can be
seen at the end of this report.
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--—--- Max (Primary water level) — - — Min (Primary water level) — — - Mean (Primary water level)

14.0
13.5
g e
0 I .

13.24

13,0 4oz

1264
1244 e

12.2 -

Primary water level (m)

11.6

11.64

AR

11.24

11.0
hday 05 hday 06 kay 07 hday 06 kday 09 tay 10 hday 11 kay 12 hay 13

Date & Time in MST

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River East Channel at Inuvik

Photo courtesy of Danny RS

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada
Suite 400, 5019 — 52nd Street
Yellowknife, NWT

X1A 2P7

Report for May 13™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,
videos and information posted by local observers.

https://www.facebook.com/groups/1745524288993851/

Regional Weather

Today

Saturday

Sunday

North Slave

High +17/Low +4

High +22 /Low +6

High +20/ Low +5

Deh Cho

High +24/ Low +7

High +27/ Low +10

High +28/ Low +10

Sahtu

High +23/ Low +6

High +24/ Low +6

High +14/ Low +4

Delta

High +12/ Low +4

High +5/ Low -3

High +2/ Low -5

Satellite image from May 12", 2016
Courtesy of MODIS - Rapid response
system. The White markers are active

WSC Hydrometric Gauges.

Google earth

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada


https://www.facebook.com/groups/1745524288993851/

Mackenzie River @ Arctic Red River (10LC014) — Current water level is unavailable as the gauge
appears to have been affected by ice. WSC staff in the area yesterday were unable to service the gauge
due to the amount of shore ice still remaining. They will try again on Monday.
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Peel River above Fort McPherson (10MCO002) — Current water level is 11.194m. The latest satellite
image appears to show some ice jamming above the gauge.

High Water reports will be made available as conditions dictate.

Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik (L0MCO003) — Current water level is unavailable as
the gauge appears to have been affected by ice. Average breakup level is between 13-14m occurring
sometime between May 25" and 30™.

Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 13.873m. Average
breakup level is between 12-14m occurring between May 20™ and 25™. Photos of ice conditions from
Wednesday can be seen at the end of this report.
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14.4
14.2
14.0
13.5

: v
1534

13.24 - L o

1307
1281
12,61
12.4 1 E—

12.24 =

Primary water level (m)

12.0 - R s
1.5 1

11.6 —_——

114"

11.24

11.04
May 08 May 07 May 05 May 09 May 10 May 11 May 12 May 13 May 14
Date & Time in MST

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik

Photo courtesy of Mitchell Strossburgey

Photo courtesy of Mitchell Strossburgey

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Water Survey of Canada
Suite 400, 5019 — 52nd Street
Yellowknife, NWT

X1A 2P7

Report for May 16™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,
videos and information posted by local observers.

https://www.facebook.com/groups/1745524288993851/

Regional Weather Today Tuesday Wednesday
North Slave High +13/Low +5 High +16 /Low +3 High +8/ Low -1
Deh Cho High +19/ Low +8 High +15/ Low +8 High +11/ Low +3
Sahtu High +3/ Low +1 High +3/ Low 0 High +8/ Low -3
Delta High +2/ Low -4 High +5/ Low -2 High +8/ Low +4

Mackenzie River @ Arctic Red River (10LC014) — Current water level is unavailable as the gauge
appears to have been affected by ice. WSC staff will be in the area today to service the gauge.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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https://www.facebook.com/groups/1745524288993851/

Peel River above Fort McPherson (10MC002) — Current water level is 9.760m. The ice that was
jammed above the gauge appears to have released.

— Primary Water Level &pproved (100% Guality Controlled) Primary Water Level Provisional (subject to change)
------ tax (Primary water level) - - = Min (Primary water level) - - - Mean (Primary water level)
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Mackenzie River (Peel Channel) above Aklavik (10MC003) — Current water level is unavailable as
the gauge appears to have been affected by ice. Average breakup level is between 13-14m occurring
sometime between May 25" and 30™. See Photo at the end of this report for ice conditions on Friday.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 14.462m. Average
breakup level is between 12-14m occurring between May 20™ and 25"
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (Peel Channel) above Aklavik — Photo taken May 13, 2016

Ice road just outside Aklavik - Photo courtesy of Danny RS

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Report for May 17™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX
(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,
videos and information posted by local observers.

https://www.face book.com/groups/1745524288993851/

Regional Weather Today Wednesday Thursday
North Slave High +15/Low +5 High +9 /Low -1 High +10/ Low +1
Deh Cho High +14/ Low +7 High +10/ Low +2 High +13/ Low 0
Sahtu High +6/ Low 0 High +8/ Low -4 High +12/ Low +2
Delta High +5/ Low -2 High +7/ Low +3 High +12/ Low +7

Mackenzie River @ Arctic Red River (10LC014) — Current water level is 11.963m. WSC techs in the

area yesterday were able to get the gauge operatational again.

—— Primary Water Level Spproved (100% Guality Controlled)
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Peel River above Fort McPherson (10MC002) — Current water level is 9.376m.

—— Primary Water Level Approved (1003% Guality Controlled) Primary “Water Level Provisional (subject to change)
------ kdax (Primary water level) - - = Min (Primary water level) - - - kean (Primary water level)

Primary water level (m)

Date & Time in MST

Mackenzie River (Peel Channel) above Aklavik (L0MCO003) — Current water level is unavailable as
the gauge appears to have been affected by ice. Average breakup level is between 13-14m occurring
sometime between May 25" and 30™. Please see the Facebook link above for a short video posted by Jes

Si showing ice conditions.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 14.651m. Average
breakup level is between 12-14m occurring between May 20" and 25™. See photos of ice conditions
from yesterday evening at the end of this report.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik — Photo taken May 16, 2016

Photos courtesy of Ken Zubko

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Suite 400, 5019 — 52nd Street
Yellowknife, NWT
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Report for May 18™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,
Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If
you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,

videos and information posted by local observers.

https://www.face book.com/groups/1745524288993851/

Regional Weather Today Thursday Friday
North Slave High +7/Low -2 High +9 /Low +1 High +12/ Low +4
Deh Cho High +12/ Low +3 High +13/ Low +1 High +17/ Low +5
Sahtu High +7/ Low -1 High +13/ Low +1 High +19/ Low +4
Delta High +7/ Low +1 High +13/ Low +5 High +16/ Low +6

Peel River above Fort McPherson (10MCO002) — Current water level is 8.776m.

—— Frimary Water Level Approved (100% Quality Controlled)

------ Max (Frimary water level) — - = Min (Frimary water level) - — - Mean (Frimary water level)

Frimary ‘Water Level Provisional (subject to change)

Primary water level (m)

May 15 May 16 May 17

Date & Time in MST

May 14

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Mackenzie River (Peel Channel) above Aklavik (10MCO003) — Current water level is 14.621m. WSC
techs in the area yesterday were able to get the gauge operational again.

—— Primary Water Level Approved (100% CGuality Controlled)

------ rax (Primary water level)
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 14.799m. Average
breakup level is between 12-14m occurring between May 20™ and 25™. See photos of ice conditions of

the surrounding area at the end of this report.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Mackenzie River Middle Channel — Photos taken by WSC Staff on May 17, 2016

Middle Channel at Raymond Channel looking south

Middle Channel at Confluence of East Channel looking downstream

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Middle Channel at Confluence of East Channel Looking north east

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



I* Environment Canada
EnviroanT(_ent

Water Survey of Canada

Suite 400, 5019 — 52nd Street

Yellowknife, NWT
X1A 2P7

Report for May 19™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,

Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If

you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,

videos and information posted by local observers.

https://www.face book.com/groups/1745524288993851/

Regional Weather Today Friday

Saturday

North Slave

High +10/Low +1

High +11 /Low +2

High +13/ Low +6

Deh Cho High +13/ Low +3 High +19/ Low +7 High +22/ Low +7
Sahtu High +13/ Low +2 High +18/ Low +6 High +21/ Low +7
Delta High +12/ Low +5 High +16/ Low +7 High +19/ Low +9

Peel River above Fort McPherson (10MCO002) — Current water level is 8.284m.

—— Primary Water Level Approved (100% Guality Controlled)
------ Ma (Primary water level) - - = Min (Primary weater level) - - - Mean (Primary water lavel)

Primary Water Level Pravisional (subject to change)

Primary water level (m)

May 12 May 13 May 14 May 15 May 16 May 17 May 18
Date & Time in MST

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Mackenzie River (Peel Channel) above Aklavik (10MC003) — Current water level is 14.564

—— Primary Water Level Approved (100% Quality Controlled)

--=--- Max (Primary water level)
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Mackenzie River (East Channel) at Inuvik (L0LC002) - Current water level is 14.922m. Average
breakup level is between 12-14m occurring between May 20" and 25™. See photos of ice conditions
from yesterday afternoon at the end of this report.

—— Primary Water Level Approved {100% Guality Contralled)
rrrrrr Max (Primary water level) - - = Min (Primary water level)

Primary “ater Level Provisional {subject to change)
- - - Mean (Primary water level)

15.6
15.4 1
15.2 1
15.0
14,8
146_ ,,,,,,, O ™ et EE T L b pammame
P 1 T U P T LLL L

14 2 1

14.0 1
138 e
13.6 1
13.4 1 -
132 1 -
13.01 -

12.8 1 o

12.6 1 -

1241
12.2 1 -

Primary water level (m)

12.0 e

11.8

1.6

11.4
11.2
11.0 1

May 12

May 16 May 17 May 16 May 19

Date & Time in MST

May 15

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada

May 20



Mackenzie River (East Channel) at Inuvik — Photo taken May 18, 2016

Photos courtesy of Ken Zubko

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Report for May 20™, 2016

The information presented is reported by Water Survey of Canada (WSC) staff in Ft. Simpson, Inuvik,

Yellowknife, and numerous contacts in various communities. Their contributions are gratefully acknowledged. If

you have any comments or do not wish to receive further reports, please contact WSC at (867) 669-4774 or FAX

(867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,

videos and information posted by local observers.

https://www.facebook.com/groups/1745524288993851/

Regional Weather Today Saturday Sunday
North Slave High +11/Low +3 High +15 /Low +5 High +17/ Low +2
Deh Cho High +16/ Low +6 High +22/ Low +9 High +27/ Low +9
Sahtu High +19/ Low +5 High +22/ Low +9 High +21/ Low +5
Delta High +18/ Low +9 High +20/ Low +10 High +14/ Low +6

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



https://www.facebook.com/groups/1745524288993851/

Mackenzie River (Peel Channel) above Aklavik (10MCO003) — Current water level is 14.581m.

—— Primary Water Level Approved (100% Quality Controlled) Primary Water Level Provisional (subject to change)
------ Max (Primary water level) — - - kin (Primary water level) - — - kean (Primary water level)
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Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 15.099m. Average
breakup level is between 12-14m occurring between May 20" and 25". Please see the end of this report
for photos of current ice conditions as of this morning.

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik — Photos taken May 20, 2016

Photos courtesy of Ken Zubko

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada
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Report for May 24™, 2016

This will be the last report for the season. The information presented is reported by Water Survey of Canada
(WSC) staff in Ft. Simpson, Inuvik, Yellowknife, and numerous contacts in various communities. Their

contributions are gratefully acknowledged. If you have any comments or do not wish to receive further reports,
please contact WSC at (867) 669-4774 or FAX (867) 669-4750.

For additional breakup information on the Mackenzie River and the Delta region, please check out the
link below to this Facebook group created by the folks at NRCAN. It contains lots of great photos,

videos and information posted by local observers.

https://www.facebook.com/groups/1745524288993851/

Regional Weather

Today

Wednesday

Thursday

North Slave

High +9/Low +5

High +13 /Low +3

High +12/ Low +6

Deh Cho

High +15/ Low +7

High +20/ Low +9

High +15/ Low +5

Sahtu

High +17/ Low +5

High +17/ Low +6

High +9/ Low +2

Delta

High +14/ Low +5

High +12/ Low +1

High +6/ Low -3

Mackenzie River (Peel Channel) above Aklavik (L0MCO003) — Current water level is 14.055m.

—— Primary Water Level Approved (100% Guality Controllecd)

------ Max (Primary water level

- - = Min (Primary water level)

Primary Water Level Provisional {subject to change)
- — - Mean (Primary water level)

Primary water level (m)

May 17 May 18 May 19 May 20 May 21

May 22 May 23

Date & Time in MST

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada

May 25



https://www.facebook.com/groups/1745524288993851/

Mackenzie River (East Channel) at Inuvik (10LC002) - Current water level is 14.579m. Average
breakup level is between 12-14m occurring between May 20™ and 25™. Please see the end of this report
for photos of river conditions yesterday.
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High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Mackenzie River (East Channel) at Inuvik — Photos taken May 23, 2016

Photos courtesy of Ken Zubko

High Water reports will be made available as conditions dictate.
Prepared by: Angus Pippy, Water Survey of Canada



Appendix B.Bathymetric Survey Equipment

SURVEY LAUNCH
The survey launches and boat captains for this project were supplied by Imperial. The

primary launch (Boat 1) is a 7.3 m aluminum vessel equipped with a 250 hp, 4 stroke
Suzuki motor equipped with a propeller (Image J).

Image J: Primary Survey Vessel (Imperial Boat 1)

The survey launch was equipped with the required survey gear and all instruments were
interfaced into a central control platform running Hypack navigation and control software
(Image K and L).
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Image K: Survey Gear

Image L: Survey Gear Inside of Boat 1
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In order to survey the river bottom in the shallower water areas between Goose Island,
Artificial Islands 3 and 4, and between Bear Island and Island 6, a shallow draft 10.5’
inflatable boat was used. The small light weight vessel was well suited for the task and
easily transported the WSP crew, Imperial captain, and single beam echo sounder and
RTK GPS (Image M).

Image M: 10.5" inflatable boat (Boat 2)

In 2016, the R2Sonic 2020 multibeam system was used for the bathymetric survey at
Norman Wells. The high frequency of the R2Sonic 2020 allows for accurate and clean
data. In order to accommodate the multibeam system a revised fixed mount was
fabricated in 2015. Offsets for the bathymetric sensors including the multibeam, IMU,
and GPS antennas were accurately measured using conventional survey technology.

NAVIGATION AND POSITIONING

The GPS RTK (Real Time Kinematic) system utilized for the survey consisted of two
Leica dual frequency geodetic quality receivers. The system also included a Pacific Crest
radio system consisting of a 35 watt base radio and a rover radio. This system provided
real-time horizontal and vertical accuracy to tolerances of 10 mm horizontally and 15 mm
vertically.
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The base receiver and radio gear were set up on a known control point (control point
#7009) in the vicinity of the work area.

Northing = 7,241,611.945
Easting = 599,645.968
Elevation (Geodetic) = 51.668m

SONAR SYSTEM

The R2Sonic is a high quality multibeam sonar capable of producing very dense and
accurate bathymetric data. Some of the key features of the R2Sonic 2020 are as follows:

Over 20 x user selectable frequencies from 200 to 400 kHz
Focused 1° x 1° beam widths

60 kHz signal bandwidth over entire frequency range

True range resolution of 1.25 cm at all frequencies
Selectable swath coverage from 10° to 160°

1 to 100 meter range

The effective swath width of the R2Sonic system is approximately 3 or 4 times the depth
of water. The deeper the water, a larger footprint of the river bottom is covered during
any one pass.

In addition to the R2Sonic, a 200 kHz Knudsen 1620 single beam echo sounder was used
to survey the shallow waters atop the Goose to Island 3, Goose to Island 4, and Bear to
Island 6 flowline bundles. The sounder and the GPS RTK were connected to Hypack
software for navigation and data acquisition.

MOTION REFERENCE UNIT

The Applanix Pos MV is considered the highest rated MRU on the market today. This
motion reference unit is the ‘benchmark’ for which all MRU’s are compared to. The
manufacturer’s claimed accuracy is:

e Roll, Pitch Accuracy 0.02°
e Heading accuracy 0.02°
e Velocity accuracy 0.03m/sec
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CALIBRATION, ACCURACY AND DATA VALIDATION

The sonar system must be calibrated for roll, pitch and yaw and the calibration values are
entered in the Hypack software. Prior to or during the survey activity, the vessel proceeds
to an area where there is both a flat seabed and a rapidly changing seabed to
accommodate the ‘patch’ tests. A preset, pre-configured set of procedures are conducted
to gain the calibration values which are used for the remainder of the day.

The accuracy of the final elevations from sounding data is dependent on several factors
including:

the accuracy of the sounder hardware
speed of the survey launch

attitude of the survey launch

river current at time of survey

wind at time of survey

The digital data produced during the survey was reviewed and checked prior to leaving
Norman Wells. It was important to check the quality of the sounding data before leaving
the field in case of poor or missing data that would have to be re-surveyed.
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Appendix C.Bathymetric Drawings (2016)

The following bathymetric survey plans were produced:

Table C: List of Bathymetric Survey Drawings

Location
Island 1 to Mainland flowline

Drawing Number
096-0179-700-801 71

Island 2 to Mainland flowline

096-0179-700-801 72

Island 3 to Goose Island flowline

096-0179-700-801 73

Island 3 to Mainland flowline

096-0179-700-801 74

Island 4 to Goose Island flowline

096-0179-700-801 75

Island 5 to Bear Island flowline

096-0179-700-801 76

Island 6 to Bear Island flowline

096-0179-700-801 77

Bear Island to Goose Island flowline

096-0179-700-801 78

Island 1 and surrounding area

096-0179-700-801 79

Island 2 and surrounding area

096-0179-700-801 80

Island 3 and surrounding area

096-0179-700-801 81

Island 4 and surrounding area

096-0179-700-801 82

Island 5 and surrounding area

096-0179-700-801 83

Island 6 and surrounding area

096-0179-700-801 84

River Bed and Island Contours

096-0179-700-801 86

Mainland Dock Area

096-0179-700-801 87

Bear Island to Goose Island Causeway

096-0179-700-801 89
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N\
3000 REBAR @ N.E. OF ISL.3 7240716.18 597500.36 4, VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G-24 25 qub/}((b |S|_E/?<r\\1’\|/3E4 5 . %ﬁrﬁi; \ RAMPART SUBSTANCE CODE | SUBSTANCE CODE
A /
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 GASLIFT 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON G-34 | G-33 | G-32 & Ve . PROPANE/BUTANE Hv | PRODUCED WATER SW
D CRUDE OIL CO  |FRESH WATER FW
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 232 | 889 NG (Gas Lift) LP.T.1 to Is.1 (Buried) 232-232A M-55,65,64 SURVEY VESSEL G—44 | G-43 \4‘<42 Q@%(‘XQ ISLAND 5 MULTIPHASE FLUIDS OE INJECTION (SW) INJ—SW
% _
22 | REBAR @ N.W. OF ISL. 5 7240016.98 598734.63 232A | 889 NG (Gas Lift) LP.T.1 to Is.1 (Conc Coated) 232-232A-232B M-55,65,64 6. CONTOUR INTERVAL = 0.25 METRES. G-54 | G-53| G-52N G-5%1 @ ITEH K’EE NATURAL/LIFT GAS NG INJECTION (FW) INJ—FW
PROFILE_ALIGNMENT COORDINATES V% N FUEL GAS Fo ABAN
5000| REBAR @ N.E. OF ISL. 5 7239993.12 598815.14 2328 | 889 NG (Gas Lift) LPT.1 to Is.1 (Buried) 232-232A-232B-LP.T.1 EASTING | NORTHING | G—64 | 6—63| G—62| G- Z3 ISLAND 6 ABANDONED
AR 1 D o= LITTLE BEAR MISCELLANEOUS LIQUIDS| ML  |MISCELLANEOUS GASES| MG
21 | REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 GOOSE 1ISLAND ] o
599376.000 7241356.000 START CHAINAGE 1+200.000 G-74 G=73| G-72 G_7§\§ E.\,w PIPELINE 80142 - -
6000| REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 INJECTION WATER 299378450 7241330830 c—84 | 6-83| oc—82 /6431\ P, ;3 . | 843 B—2 Imperlal Oil
. . —4|B
443 | 88.9 INI-SW LP.T.1 to Is.1, Sng Sect HT., Liner 443-443A M-55,65,75 H.T.262 599382783 7241280.956 2010 RIVER BED PROFILE SHOWN AS —— 807N =y KEY PLAN
. 443-443A-443B 509387.300 7241231.860 694 | 6-93G-92] G-91 ;51/15/ “4 B Rz | B 1:30 000 IMPERIAL OIL RESOURCES
443A | 88.9 INJ-SW L.P.T.1 to Is.1, Dbl Sect H.T., Conc Coated, Liner M-55.65.75 H.1.262 299389.510 7241207.170 2011 RIVER BED PROFILE SHOWN AS ]
599391.970 7241182.390 G—-104| G—103 %/ B—-25 B—24 | B-23 | B-22 ?
4438 | 889 INJ-SW LP.T.1 to Is.1, Conc Coated, Liner 443—443A—443B—443C 209301970 T2amB23%0 2012 RIVER BED PROFILE SHOWN AS = AR e 7‘2~1~\ NORMAN WELLS FACILITIES
. 509398.220 7241132.800 B-37| B-36| B-35 | B-34|B-33| B-32 K—31 FRENCHY'S
443C | 88.9 INI-SW LP.T.1 to Is.1, Glycol H.T., Conc Coated, Liner 443—443A—443B—443C—443D st el 2013 RIVER BED PROFILE SHOWN AS — ISLAND
443D | 88.9 INN-SW LP.T.1 to Is.1, Glycol H.T., Liner 443-443A-443B—443C—443D—-LP.T.1 Onan e Codnsed 2014 RIVER BED PROFILE SHOWN AS M A| N |_ AN D —|— O |S |_ AN D 1
599409.890 7241008.400
sssitso0 7240038570 2015 RIVER BED PROFILE SHOWN AS Nl E N el F N P N R
ELECTRICAL DESCRIPTION 599419.980  7240908.850 2016 RIVER BED PROFILE SHOWN AS oY gt Al (A NI sl e A I N rirepragviii il I A N R i SURVEY DRAWING
PBI2| 4160 Y- From FS-TOKY Swich Bear fo fo] TRTB7 NZ956979 599425310 7240858970 AN | Rrase st | A0\ |2 B0Re ik eonns | 48\ |SERE 2806 Vs w1 | 22\ [ADoir 21 i Gapmaties
- : CONTRACTOR NAME: CONTRACTOR
599429.700 7240809.420 A ﬁBE$D19199:?;3u?3\TrsoSARv§gFILE A QBgE[:g;gQQUﬁSTGI’ggMK;ggILE & SBBEngggs U%%EQMCIN%FA'LETD A QBgEgTZgI;%ZB?ATJ?AMGZEgﬂtEES WSP Surveys (AB) DWG NO. : 1196—C
gggg;'gfg ;g:g;g:';gg A REVISED TITLEBLOCK A ADDED 1998 BOTTOM PROFILE A ADDED 2004 BOTTOM PROFILE A ADDED 2011 BOTTOM PROFILE || jmited Partnership
: . APRIL 12/1993: UMA SURVEYS JUNE 1998: UMA GEOMATICS AUG 2004: USHER CANADA LTD AUGUST 2011: MMM Geomatics ESSO F”_E NO.
599438.000 7240708.000 END CHAINAGE 1+851.2 A ADDED 2016 BOTTOM PROFILE A ADDED 1997 BOTTOM PROFILE ﬁ ADDED 2003 BOTTOM PROFILE & ADDED 2010 BOTTOM PROFILE DATE: 16-09-23
Alignment includes Winter 1997 pipe locating data. SEP. 2016: WSP JULY 1997: UMA GEOMATICS AUG 2003: UMA GEOMATICS JULY 2010: MMM Geomatics H 1:1000 096—0179—700—801 71
No.| REVISION No.| REVISION No.| REVISION No.| REVISION SCALE: v 12200 B sl
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RIVER BED—2010 QR'VER BED-2013 RIVER BED—2015 //d /
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SURVEY CONTROL . NOTES —] LEGEND
No SUBSTANCE DESCRIPTION PROFILE ALIGNMENT COORDINATES _WI—49~\M—4&,_M<47 M—46 - M—4E\M—44| M—43| M—42 UTLOORS. SHOWN
No. DESCRIPTION NORTHING EASTING ELEV. MULTIPHASE LIQUIDS EASTING | NORTHING | 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY \ <~ MAINLAND TOWN OF | RoADS SHOWN —— i
’M-57 %56 M=53 /M=54 | M=53| M-52 NORMAN | BURIED PIPES SHOWN
1000 | REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 55 219.1 OE Is.2 to LP.T.1, Glycol H.T. ~ 55-55A 599866.000 7241355.000  START CHAINAGE 1+000.000 PERFORMED JUNE 15 TO June 25, 2016. Y %
509867.750 7241350.020 N o ®<</ M58 M FMM_QT M—63 | M—62 | M—p1 |VELLS | BELOW CROUND POWERTELEPHONE, & COMMUNICATION SHOWN c——¢
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 55A | 219.1 OE Is.2 to LP.T.1, Glycol H.T., Conc Coated 55-55A—55B ggggggggg ;gﬂgﬁg;g 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP A C % o Q}@q \A\fﬂvv‘ : ) ¥§§L§T§ﬁmpm 3
. K Q _ —
2 | REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 558 | 219.1 OF Is.2 to LPT.1, Conc Coated 55-55A—55B—55C M—64,65,55 599900.050 7241288.670 OF PIPE AS PER NORTHERN LORAM n s P M-76 MT7$ @M PULL BOX SHOWN CPBU D
55-55A—558—55C—55D 599911.540  7241266.730 G—4 //’ e |PIPELINE ~ PULL POINT SHOWN @
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 55C 219.1 OE Is.2 to LP.T.1, Dbl Sect HT., Conc Coated  \\_ g4 6555 HT.263 233321?38 ;i:};‘;gﬁg (TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) Y 180136 PIPE 0/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 55D | 219.1 OF Is.2 to LP.T.1, Sng Sect HT. 55-55A-55B-55C—55D—-LP.T.1 M-64,65,55 H.T.263 599946190 7241200430 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = 129° G—14 | G-13 ko ISLAND 3 @ SUBSTANCE/CATEGORY CROSS REFERENCE
: . DECHO ISLAND 2
3000 REBAR @ N.E. OF ISL.3 7240716.18 597500.36 gggggg-g;g Ziﬂlig":’gg 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G—-24 —23 Q%’b% ISLAND 4 p ISLAND 1 \ \ RAMPART SUBSTANCE CODE | SUBSTANCE CODE
. ) o5 )
26 | REBAR ® N.W. OF ISL. 4 7240387.54 598100.08 GASLIFT 599991630 7241110.940 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON G-34 | G-33 | 6232 R EKWE Ty RAYUKA PROPANE,/BUTANE HV | PRODUCED WATER W
: . N4 r CRUDE OIL co FRESH WATER FwW
E ) ) ) i : _ _ 600014.910 7241066.250 SURVEY VESSEL _ _ _ OO
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 229 | 114.3 NG (Gas Lift) LP.T.1 to Is.2 (Buried) 229-229A M-55,65,64 O e Sa0 T241005.250 G—44 | G-43 \0\42 o ég\k SLAND 5 MULTIPHASE FLUIDS oF INJECTION. (SW) INJ—SW
22 | REBAR @ N.W. OF ISL. 5 7240016.98 598734.63 229A| 114.3 NG (Gas Lift) LP.T.1 to Is.2 (Conc Coated) 229-229A-229B M-55,65,64 oy Toa e 240 6. CONTOUR INTERVAL = 0.25 METRES. c-54 | 6-53| 652\ ¢-51 @|7 TEH K’EE NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
5000| REBAR @ N.E. OF ISL. 5 7239993.12 598815.14 229B| 114.3 NG (Gas Lift) LP.T.1 to Is.2 (Buried) 229-229A-229B—-LP.T.1 ot diberd b 64 | o-63| c—ez2| o b ISLAND 6 FUEL GAS FG | ABANDONED ABAN
. ) _ _ _ 2 e
E00085.570  7240929.100 | b 5% LITTLE BEAR MISCELLANEOUS LIQUIDS ML  |[MISCELLANEOUS GASES| MG
21 REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 600096790 7240906500 —GOOSE ISLAND—E wo
600108:190 7240884:690 c-74 673 672 G_7§\§ E"w PIPELINE 80142 KEY PLAN . i
6000| REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 INJECTION WATER 600119470  7240862.340 2010 RIVER BED PROFILE SHOWN AS =l . v |mper|a| Oil
; 600130.870 7240840.070 G—84 | G-83| G-82 -8T 5/ BE pr e B-4 | B=3 B-2 1:30 000
438 | 114.3 INJ-SW LP.T.1 to Is.2, Sng Sect HT., Liner 438-438A M-55,65,64 H.T.264 600142.300  7240817.410 2011 RIVER BED PROFILE SHOWN AS = 074}/\&;371 ﬂ vy — :
—438A— 600153.930 7240795.670 G-94 | G-9 Z92 | G-91 1T = =~ B— = - -
438A | 1143 IN-SW LPT.1 to Is2, Dbl Sect HT, Conc Cooted, Liner 1 br ootz HTo64 200165200 7240773220 2012 RIVER BED PROFILE SHOWN AS 633 ] [ 812 IMPERIAL OIL RESOURCES
= = 600176.830 7240751.230 - —103 B—25 B—24 | B-23| B-22 }7‘2‘%
438B | 114.3 INN-SW LP.T.1 to Is.2, Conc Coated, Liner 438-438A-438B-438C 600186.326 7240732.711 2013 RIVER BED PROFILE SHOWN AS G-104] 6-10 %/ BEAR - ISLAND
600188.291 7240728.880 v B—35 B—34 1 B—33| B—32 KE&:’H FRENCHY’S NORMAN WELLS FACILITIES
438C | 114.3 IN-SW LP.T.1 to Is.2, Glycol H.T., Conc Coated, Liner 438-438A—438B—438C—438D 600199.801 7240706.940 2014 RIVER BED PROFILE SHOWN AS _—1_B-37] B-36 | | SLAND
600211.441 7240684.550
438D | 114.3 INN-SW L.P.T.1 to Is.2, Glycol H.T., Liner 438-438A—-438B-438C—-438D—-L.P.T.1 600222.851 7240662.280 2015 RIVER BED PROFILE SHOWN AS
800245651 7240617.900 2016 RIVER BED PROFILE SHOWN AS MA| N LAN D TO |S LAN D 2
ECTRICAL DESCRIPTION 00257.421 7240595.870 BN R, T ot | A |AD0ED 2002 BOTION FROTLE | 2B\ [ R ses: o cmomoes | 2N |AORER, ER0 RQTTOM PROFILE
A\ |10, 1555 somou eroris | 3 laooep 2001 comow prore |/ [s0oep zooe eorow eronLe | Ay [acoep 2014 somow PRorie SURVEY DRAWING
P-E9 4160 H.V. From FS—25KV Switch Gear to Is.2 TR-E5 M-54,64 600292.091  7240528.740 A ADDED 1994 BOTTOM PROFILE & ADDED 2000 BOTTOM PROFILE & ADDED 2006 BOTTOM PROFILE A ADDED 2013 BOTTOM PROFILE
600303.921 7240506.690 JULY 1994: UMA SURVEYS AUG 2000: UMA GEOMATICS JUNE 2006: USHER CANADA LIMITED AUG 2013: MMM Geomatics CONTRACTOR NAME: CONTRACTOR
600315.191 7240484.280 .
600326.861 7240462.120 A\ J0LY 1953, Una SURVEYS. A\ AUG 1999; UMA GEOMATIS - B JURE- 2005: USHER CANADA LIMITED AN AUG. 2012: MMM Geomatics. WSP Surveys (AB) DWG NO. : 1197-C
600337.481 7240439.550 Limited Partnershi
600349.651 7240417660 A\ R oK, sumeys | A\ [S0EP, 1928 BoTiow Frofe A R o teen | 20\ A Dort i e ' P ESSO FILE No.
600359.971 7240395.040 é ADDED 2016 BOTTOM PROFILE A ADDED 1997 BOTTOM PROFILE ﬁ ADDED 2003 BOTTOM PROFILE A ADDED 2010 BOTTOM PROFILE DATE:  16—09-23
600410.000 7240305.0004 END CHAINAGE 2+182.7 SEP. 2016: WSP JULY 1997: UMA GEOMATICS AUG 2003: UMA GEOMATICS JULY 2010: MMM Geomatics H 1:1000 096—01 79—700—801 72
Alignment includes Winter 1997 pipe locating data. : .
: pip g No.| REVISION No.| REVISION No.| REVISION No.|  REVISION SCALE: v 1200
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APPROX. LIMITS OF PIPELINE |COVER
WINTER| 1998—1999 CONSTRUCTION
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g S S g S S S S
(D CHAINAGE ™ 3 T D S © > 3
+ + + + + + + 7
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CHAINAGE
% VE: x5.0 PROFILE OF RIVER BED & BURIED PIPES
2 46.00 APPROX. LIMITS OF PIPELINE COVER I n TOk FUTORE T
D WINTER 1998—1999 CONSTRUCTION
- > MONITORING
< 44.00 *——l————'———————-—lfl
| | | | WATER LEVEL—
WATER LEVEL- June 15-25, 2016
42.00 —June 15-25, 2016 ELEV.= 41.03m
_ | L ELEV.= 41.03m RIVER BED—2014] | |
2 40.00 ~ SANDBAR RIVER BED—2010- RIVER BED—20137
< ‘ ~ — RIVER BED—2014
2 E | | RIVER BED—2013
% L 38.00 | i ______ ] o ol T/ NS W <
,,,,,, et RS R I A RIVER BED—2016
= 36.00 LPipe Depth as per Electronfc Location T
<C (February 27, 2013 SURVEY) T ]
T 34.00 . — | -
o o o MG o N o \ 0 0 o o o o
QO S p CHAINAGE 0+475.1 & G DZ S o o =10 S S S S
CHAINAGE g N 7240172.260 3 b B 8 @ | Goose to lsland 3 S8 R S TOP OF PIPE AS PER NORTHERN & S
] & & E 596988.770 s & 9 3 3 & | Armouring Elevation & 3 3 LORAM (AUGUST 1984 SURVEY) & +
<E n Profile from Imperial
D PIPELINE ALIGNMENT (February 2015)
e
<]: River Bottom Profile
E from Imperial
(o)}
\ A (February 2015)
O ‘) LY %
& \ 22
- \ PIPELINE ALGNMENT, 90
J— \,\l . 0N
27 y NEe)
= e e e SN — =
E AT o S p—e— —— AN BARLL R — — \ [T ]
<]: 0
A @ ISLAND— 3
(1 @ DECHO @,
O (9 &,
O T 3
< @) &
@ @ PROFILE ALIGNMENT COORDINATES
) EASTING | NORTHING |
o z ° '
o o S ~ 8 4 N 596988.770 7240172.260 START CHAINAGE 0+475.1
o o o M % 8 0 597009.800 7240186.220
8 A T e « N 597028.480 7240202.910
+ + — — 8 i + 597046.630 7240220.110
D D 8 \n 597064.660 7240237.340
597082.730 7240254.650
o PROFILE OF RIVER BeD & BURIED PIPES SErio0sTo Tadoznoe
46.00 CXo 597137.310 7240306.010
597155.620 7240323.290
AREA FOR 597173.860 7240340.390
FUTURE 597210.560 7240375.130
44.00 MONITORING 597229.770 7240391.670
— 597248.970 7240407.940
597267.960 7240424.470
42.00 WATER LEVEL—June 15-25, 2016 ELEV.= 41.03m 507286110 7240441.770
= 47 | 597304.600 7240458.730
IS 597323.320 7240475.370
= 40.00 | 597342.080 7240492.060
< RIVER BED—20]4 ! RIVER [BED—2013 597360.360  7240509.380
i 597377.592 7240524.939
1 | k / 597378.820 7240526.320
i 38.00 | Mi}\ 597397.380 7240543.600
= Q o 597417.410 7240561.070
W — RIVER BED—-2010 597435.040 7240576.720
36.00 / \ \_ V- S —— 597453.610 7240592.970
RIVER BED—2015 RIVER BED—2016| T 597491.220  7240625.820
l_ e - 597499.670 7240634.250
34.00 et vttt R ! . . 597544.000 7240680.000 END CHAINAGE 1+4225.1
Q © ° o Q ~ END OF PROFILE Ali t includes Winter 1997 pipe locating data.
8 8 TOP OF PIPE AS PER 8 8 §; 8 N CHAINAGE 11225 1 ignment includes Winter pipe locating data
CHAINAGE o o NORTHERN LORAM o < S B S N N 7240680
+ + + + I +
— — (AUGUST 1984 SURVEY) — — »+ — x E 597544
SURVEY CONTROL . . NOTES ] LEGEND
No SUBSTANCE DESCRIPTION No SUBSTANCE DESCRIPTION _‘M—49~\M—4&,‘_MV<47 M—46 ] M—4E\M—44 M—243 ] M—a2 RS SHOWN
No' DESCR'PT'ON NORTH'NG EAST'NG ELEV' MULT'PHASE LlQUlDS |NJECT|ON WATER 5‘ WATER LEVEL DEl'ERMlNED DlRECTLY FROM RTK GPS OBSERVAT'ONS ON \ /M 57 KSS M 5: M 54MA|u|—é£\l) M 52 TOWN OF ROADS SHOWN ______________________________________________
- SURVEY VESSEL A s /" B B NORMAN | BURIED PIPES SHOWN
1000| REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 65 273.1 OF Is.3 to C.P.F. Glycol H.T. 87—-65—65A 448E [219.1 IN-FW C.P.F. to G.LT.4, Gly HT. 448 to 448F X Y o < oS B8 M—erl M—53 | M—52| M—g1 WELLS | BELOW GROUND POWER.TELEPHONE, & COMMUNICATION SHOWN c——¢
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 71 | 3556 OF Is.3 to CP.F. Glycol HT. 88-71-71A 448F [219.1 INN-FW C.P.F. to G.LT.4, Gly HT., Conc Coated 448 to 448G 6. CONTOUR INTERVAL = 0.25 METRES. A €% o g@%@ yov e [~ A N BOIT -
L - WL — D
2 REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 77 273.1 OE GIT 4 to Is.3 Single Sect H.T. 77A-77B G—54,43,33,32 H.T.354 448G [219.1 INJ-FW C.P.F. to G.LT.4, Conc Coated 448 to 448H (-32,33,43,54 g 2/-/‘2’ M-76 M \7 @M\, PULL BOX SHOWN CPBU D
G-4 e PIPELINE 0 PULL POINT SHOWN
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 77A 273.1 OE GIT 4 to Is.3 Single Sect H.T., Conc Coated, 77A-77B-77C G-54,43,33,32 H.T.354 448H | 219.1 INN-FW C.P.F. to G..T.4, Dbl Sect H.T., Conc Coated 448 to 448l G-32,33,43,54 H.T.352 180136 %)% PIPE 0/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF @
— — [€2\
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 778 | 273.1 OF GIT 4 to Is.3 Conc Coated, 77A—77B—77C—77D G—54,43,33,32 448 [219.1 INJ-FW CP.F. to G.LT.4, Sng Sect HT. 448 to 4481-G..T.4 G-32,33,43,54 HT.352 2010 RIVER BED PROFILE SHOWN AS C-14 | 6713 '5[')—92303 @ % SUBSTANCE /CATEGORY CROSS REFERENCE
\  ISLAND 2
3000| REBAR @ N.E. OF ISL.3 7240716.18 597500.36 77¢ | 273.1 OF GIT 4 to Is.3 Conc Coated, Glycol HT. 77A-77B-77C—77D 450 | 168.3 INJ-SW [s.3 to G.LT.4, Gly H.T. 451E-450-450A 2011 RIVER BED PROFILE SHOWN AS G-24 23 0 ISLAND 4 . ISLAND 1 RAMPART SUBSTANCE CODE | SUBSTANCE CODE
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 770 | 273.1 OF G 4 to Is.3 Glycol HT. 77C-77D-65 450A [168.3 INJ=SW Is.3 to G.IT.4, Gly H.T. Conc Coated 450-450A—4508 2012 RIVER BED PROFILE SHOWN AS G—34 | G N3/ 0245 $ EKWE Vg RAYUKA PROPANE,/BUTANE HV | PRODUCED WATER SwW
3 r CRUDE OIL CO |FRESH WATER FW
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 82 355.6 OF GIT 4 to Is.3 Single Sect H.T. 82A-82B G—54,43,33,32 H.T.353 450B [ 168.3 INJ-SW [s.3 to G..T.4, Conc Coated 450-450A-450B-450C G-32,33,43,54 2013 RIVER BED PROFILE SHOWN AS G—44 G—4§}\ —42 Q\QQS,/\‘XO SLAND 5 MULTIPHASE FLUIDS OF INJECTION (SW) INJ—SW
450—450A—4508—450C—450D >
22 | REBAR @ N.W. OF ISL. 5 | 7240016.98 598734.63 82A | 355.6 OF GT 4 to Is.3 Single Sect HT., Conc Coated, 82A-82B-82C G-54,43,33,32 H1.355 | 490C | 168.3 IN-SW Is.3 to GLT4, Dbl Sect HT, Conc Coated  c73) 55 4554 17351 2014 RIVER BED PROFILE SHOWN AS G-54 | G-53| G-52 G- ITEH K'EE NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
_ 450—450A—4508—450C—450D—C.I.T.4 , Wi FUEL GAS FG | ABANDONED ABAN
5000| REBAR @ N.E. OF ISL. 5 7239993.12 598815.14 828 | 3556 OF GT 4 to Is.3 Conc Coated, B2A-82B-82C—82D G-54,43,33.32 450D | 168.3 INJ-SW Is.3 to G..T.4, Sng Sect H.T. i 334350 1T 351 2015 RIVER BED PROFILE SHOWN AS 664 | c03| o-62| Gove 25 ISLAND 6 scrLianEoUs Lund L |HEAPONED o cxses| i
21 | REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 82¢ | 355.6 OF GIT 4 to 1.3 Conc Coated. Glvcol H.T. BIA—82B—82C—82D 451E | 168.3 INJ-SW C.P.F. to Is.3, Gly HT. 451-451A-451B-451C—451D-451E-450 2016 RIVER BED PROFILE SHOWN AS ———GOOSE 1 ISLAND—‘E rops @ LITTLE BEAR
6000 | REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 . . g 527 | 88.9 INJ-SW 451E Tee to Is.3, Gly HT. 451E-527-1s.3 G774 | C773| 6772| GTRRNN o /PIPELINE 80142 - -
E. : : : 82D | 355.6 OF GIT 4 to Is.3 Glycol HT. 82C-82D-71 : ee to Is.3, Gly HT. s. o84 | 0-83| 6-82| G 8T Lms E_4 873 | B-2 KEY PLAN Imperlal Oil
87 168.3 OE Is.3 to C.P.F. Glycol H.T. 87-65—65A ELECTRICAL DESCRIPTION o"ﬁg\/ =~ ' 1:30 000
G-94 | 6-931¢Z92| G-91 /£ 1B B_14B=+318<12 | B-11 :
88 168.3 OE 1.3 to C.P.F. Glycol HT. 88—71-71A P-C2 | 4160 HV. From SB—C1 to SB—C2 (Is.3) M-47,57 Refer to Dwg 096—0100-100-006 ] ;97/5/"3!—\/ [ B=12 IMPERIAL OIL RESOURCES
G-104| G—103 B B—25 B-24 | B-23 | B-22 }
GASLIFT P-C3 | 4160 H.V. From SB—C2 (Is.3) to GIT 4 Trans TR-C18 G-54,43,33,32 pad BEAR - ISLAND
O o o SN e Tt v NORMAN WELLS FACILITIES
235C | 168.3 NG (Gas Lift) C.P.F. to Is.3 (Conc Coated) 235-235A-235B-235C—Is.3 1 B-37| B-36 | | SLAND
259 | 168.5 NG (Gos Lift) Is.3 to G 4 (Buried) 235C-239-239A NOTES A\ ADDED 1996 BOTTOM PROFILE /2\ ADDED 2002 BOTTOM PROFILE /8\ ADDED 2010 BOTTOM PROFILE A ADDED 2016 BOTTOM PROFILE G O O S E TO |S |_ AN D 3
239A | 168.3 NG (Gas Lift) Is.3 to GIT 4 (Conc Coated) 239-239A-2398 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY JULY 1996: UMA GEOMATICS AUG 2002: UMA GEOMATICS JULY 2010: MMM _Geomatics SEP. 2016: WSP
/5\ [30E0, jogs somow prone | 4\ [pogeD 200t sorrow rrorie | (N [/SRE°, 200 SoTToN PROFLE | 43\ (40002013, B0TTOM ProfILE
239B | 168.3 NG (Gas Lift) 1s.3 to GIT 4 (Buried) 239A-239B-GIT 4 G-54,43,33,32 PERFORMED JUNE 15 TO June 25, 2016. : : : i . 2015:
( as L ) S (o] ( urie ) /\ ADDED 1994 BOTTOM PROFILE /\ ADDED 2000 BOTTOM PROFILE /\ ADDED 2008 BOTTOM PROFILE A ADDED 2014 BOTTOM PROFILE S U R\/ EY D RA\/\/| N G
242 | 88.9 NG (Gas Lift) C.P.F. to Is.3 (Buried) 235C—242—Is.3 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP 4\ |JULY 1994: UMA SURVEYS O\ [AUG 2000: UMA GEOMATICS 6\ [JUNE 2008: MMM Geomatics 2\ |AUGUST 2014: MMM Geomatics
ADDED 1993 BOTTOM PROFILE ADDED 1999 BOTTOM PROFILE ADDED 2006 BOTTOM PROFILE ADDED 2013 BOTTOM PROFILE
OF PIPE AS PER NORTHERN LORAM /3\ JULY 1993: UMA SURVEYS A\ AUG 1999: UMA GEOMATICS /5\ AUG 2006: USHER CANADA LIMITED A AUGUST 2013: MMM Geomatics CONTRACTOR '\(IAM)E! %%)V'éTFF\IAgTOR 1198-C
WSP Surveys (AB .l -
REVISED TITLEBLOCK ADDED 1998 BOTTOM PROFILE ADDED 2005 BOTTOM PROFILE ADDED 2012 BOTTOM PROFILE o /
(TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) zi \ |APRIL 12/1993: UMA SURVEYS AA JUNE 1998: UMA GEOMATICS / Ex AUG 2005: USHER CANADA LIMITED A AUGUST 2012: MMM Geomatics Limited Partnership ESSO FILE No
. _ _ B CONVERTED TO AUTOCAD SEP/92 ADDED 1997 BOTTOM PROFILE ADDED 2003 BOTTOM PROFILE ADDED 2011 BOTTOM PROFILE DATE: 16—09-23 .
3. HORIZONTAL DATUM : NAD27 (SHORAN) UM GRlD/CM = 129 A LINE #S ADDED; UMA SURVEY/S A JULY 1997: UMA GEOMATICS & AUG 2003: UMA GEOMATICS /9\ AUGUST 2011: MMM Geomatics 0 11000
4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 No REVISION No.| REVISION No.| REVISION No REVISION SCALE: v 12200 096-0179-700-801 73
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O S e 2o = = 5 PROFILE OF RIVER BED & BURIED PIPES % % % %
44,00
<C |
Q |—WATER LEVEL—June 15—25, 2016 ELEV.= 41.03m
O 42.00
5 v
D)
< 40.00 N BED_ 2015 RIVER BED—2013 RIVER BED-2012 RIVER BED—2011
Z \ RIVER BED-2015 _~ RIVER BED-2010
g 38.00 == % &W ==
< T~
> —~ —
§ 36.00 —
(f) 34,00 ——_———_———__——___——_ _— — %
n \— ——— |
Q 32.00
Z S~ _
<]: 30.00 TOP OF PIPE AS|PER NORTHERN T —— __
I ' LORAM (AUGUST [1984 SURVEY) o — _
O 28.00 — = ]
(o))
CHAINAGE & gg CHAINAGE 0+520.4 = a o o S = 2 = =
| S DE N 7241648.380 S S S L S 8 N S e
<]: + L E 598495.850 + + T T < - o N +
o © o o o o — — 1’. — —
D o~ / V p
Z ) ‘?‘ ) [3 } 1 L\ / Q{ (&
<C NIVLEAN 4 N A
> ! o Y
(%
< ) 92 2
30,0, = e
O s Ao AN R S
Z - — ~ s ‘\;“_’Q)\—\/ o= /i\\\ N\ g g
\ Wf% . o z
= AF00 ” 23
i ) o
— Y, 0nx
; Y 4 =~ ;;j < e
> o s
<l: S A 05 PROFILE ALIGNMENT COORDINATES
ad & ' © EASTING | NORTHING |
A % ISLAND 3
598495.850 7241648.380 START CHAINAGE 0+520.4
< & / ﬁ /> DN 0 DECHO 598475.110 7241628.550
598457.710 7241609.840
(N , , , Ay NIV, o Q\ / , /\% m 598438.670 7241592.880
) Q = = o o o o 598403.750 7241557.440
CHAINAGE %! 1= 3 S S S g 598385.410 7241540.300
<]: o ™ <+ N I3} N~ o) 598367.680 7241522.290
x A X x * 1 * 598349.580 7241504.620
QO 598332.560 7241487.170

- PROFILE OF RIVER BED & BURIED PIPES 598314730 7241469.560

44,00 598262.530 7241416.200

598226.770 7241380.770
598192.130 7241345.600
598175.540 7241327.750
42,00 WATER LEVEL—June 15—25, 2016 ELEV.= 41.03m 5908156.300 7241308.460
=z 47 597982.226 7241130.140
9 597971.800 7241117.670
~ 40.00 A 597949.660 7241094.730
< 597932.480 7241077.010
E 597913.010 7241056.780
— 38.00 '/ 597897.760 7241041.380
L ! 597881.390 7241024.240
597863.170 7241006.150
597846.060 7240988.010
36.00 597827.820 7240970.570
597811.330 7240953.780
597793.290 7240934.600
34,00 597776.080 7240916.650
597758.910 7240898.900
/- RIVER BED-200C /RVER BED-2016
32.00 RIVER BED—20TT RIVER BED—2015 597705.960 7240849.010
RIVER BED—2013 597690.990 7240834.450
RIVER BED—2014 : i
30.00 [RIVER BED—2015 TOP _OF PIPE AS|PER NORTHERN S97686.830  7240829.890
LORAM (AUGUST [1984 SURVEY) Barees an Sasonea a0
597632.180 7240774.430
28.00 | 597595.980 7240739.610
597588.020 7240729.860
| 597583.310 7240725.520
26.00 ! | END OF PROFILE 597576.780 7240719.460
- . 597544.000 7240680.000 END CHAINAGE 1+878.2
CHAINAGE < - —— -
ﬁ % § g % % g § éé % g é ﬁHélzl\‘l‘_%(éE801+878'2 Alignment includes Winter 1997 pipe locating data.
¥ ¥ e : S K 5 L8 % S % E 507544
SURVEY CONTROL No. SUBSTANCE DESCRIPTION No. SUBSTANCE DESCRIPTION NOTES — | LEGEND
_‘M—49~\M—48_,7‘M:\/47 M—46 /L M—45| \M—44 | M—43 | M—42 UTILIDORS SHOWN
No. DESCRIPTION NORTHING EASTING ELEV. MULTIPHASE LIQUIDS INJECTION WATER 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY S~ MAINLAND TOWN OF | ROADS SHOWN [
—56 M—55| /M—54 | M-53 | M-52 BURIED PIPES SHOWN
1000| REBAR @ N.E. OF ISL. 1 |  7240711.75 599540.89 65 | 2731 O Is.3 to C.PF. Giycol HT. 87-65-65A 448E | 219.1 INZFW CPF. to GLT. 4, Glycol HT, 448—448A—44BB—448C—448D—44BE—448F PERFORMED JUNE 15 TO June 25, 2016. ! v, A T DR || GELOW GROND POWER TELEPHONE, & COMMUNIGATION SHOWN
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 65A | 273.1 OF Is.3 to C.P.F. Glycol H.T., Conc Coated 65-65A—65B 4518 | 168.3 INJ-SW C.P.F. to Is. 3, Dbl Sect H.T., Conc Coated, Liner égg\;ﬁ)cgdA_SﬁleB_LAfr?JCH.T.226 > PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP A M—66} M-85 )ﬂ_—/ﬁ‘}xﬂM\%}\ M-62 | M-61 VENT SHOWN g
TRANSITION POINT
2 REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 658 273.1 OE 1s.3 to C.P.F. Conc Coated 65-65A-65B—-65C M-57,47,46 451C 168.3 INN-SW C.P.F. to Is. 3, Conc Coated Liner égg\?&ﬁgdA_st%leB_L?r?gc_451D M-46,47,57 OF PIPE AS PER NORTHERN LORAM M-76 _\75 \ @M PULL BOX SHOWN @
65-65A—658—65C—65D 251-451A-4518—451C—451D-451E G4 PPELNE 30 = PULL POINT SHOWN (°p)
2001 REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 65C 273.1 OE Is.3 to C.P.F. Sng Sect. H.T. Conc Coated M=57.47.46 HI.224 451D 168.3 INJ-SW C.P.F. to Is. 3, Conc Couted, Gly HT, Liner Converted Spore Line (TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) 80136 65/\{?(\ PIPE 0/S DIA.’S ARE IN MILLIMETERS AND DECIMALS THEREOF
—451A—251B—251C—451D—451E= o\
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 71 355.6 OF Is.3 to CPF. Glycol HT. 88-71-71A 451 | 168.3 INJ-SW CP.F. to Is. 3, Glycol H.T., Liner Gomvartad’ S‘F',%}E 451C—451D—431E-450 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = 129° G-14 | 6-13 4\4\%\ SUBSTANCE/CATEGORY CROSS REFERENCE
ISLAND 2
3000| REBAR @ N.E. OF ISL.3 7240716.18 597500.36 71A | 355.6 OF Is.3 to C.P.F. Glycol H.T., Conc Coated 71-71A-71B 450 | 168.3 INJ-SW Is.3 to GIT 4, Glycol H.T. 451E-450-450A Converted Spare Line 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G-24 | B-23 | ooap ISLAND 4 4 ISLAND 1 \ RAMPART SUBSTANCE CODE | SUBSTANCE CODE
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 71B | 355.6 OE Is.3 to C.P.F. Conc Coated 71-71A-71B-71C M-57,47,46 527 | 88.9 INJ-SW 451E Tee to Is.3, Glycol H.T. 451E-527Is.3 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON G-34 | 6-33 | /G232 EKWE v RAYUKA @ PROPANE /BUTANE HV  |PRODUCED WATER SW
O r CRUDE OIL CO  |FRESH WATER FW
E. ) . ) ) ' PF. . HT -71A-71B-71C- - T SURVEY VESSEL _ _ AN
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 71C | 355.6 OE Is.3 to C.P.F. Dbl Sect. H.T. Conc Coated 71-71A-71B-71C-71D M-57,47,46 H.T.223 ELECTRICAL DESCRIPTION G244 | c_4a3 \c<42 Q\Q%\"‘ SLAND & MULTIPHASE FLUIDS oF  |INJECTION (sW) NJ—SW
22 | REBAR @ N.W. OF ISL. 5 7240016.98 598734.63 77D | 273.1 OE GIT 4 to Is.3 Glycol HI. 77C-77D-65 P-C2 | 4160 H.V. From SB—C1 to SB-C2 (Is.3) M—47,57 Refer to Dwg 096-0100—100—-006 6. CONTOUR INTERVAL = 0.25 METRES. G-54 | G-53| G-52h_G-51 © @ ITEH K'EE NATURAL/LIFT GAS NG  |INJECTION (FW) INJ—FW
5000| REBAR @ N.E. OF ISL. 5 7239993.12 598815.14 82D | 355.6 OF GIT 4 to Is.3 Glycol HT. 82C-82D-71 P—C3 | 4160 H. From SB-C2 (Is.3) to GIT 4 Trans TR-C18 G-54,43,33,32 Wl ISLAND 6 FUEL GAS FG | ABANDONED ABAN
6-64 | G383 | G621 OOk 55 UTTLE BEAR MISCELLANEOUS LIQUIDS| ML  [MISCELLANEOUS GASES| MG
21 | REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 87 168.3 OF Is.3 to C.P.F. Glycol H.T. 87-65-65A G—MGOGOS7I§ -'ISGL@QD?E &'\g @
6000| REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 88 168.3 OF Is.3 to C.P.F. Glycol H.T. 88—71-71A S ‘l| PIPELINE 80142 KEY PLAN |mperia| Oil
G-84 | G-83| G-82 | 6—81 Ly B-4 |B~3 B-2 1:30 000
2010 RIVER BED PROFILE SHOWN AS — 8574:%//\, e :
—_ - — — - - — - —_
GASLIFT 2011 RIVER BED PROFILE SHOWN AS G-94 | G-934-G-92| GO /:9/15’ Bt14 [B=t3T8<12 | B IMPERIAL OIL RESOURCES
2358 | 168.3 NG (Gas Lift) C.P.F. to Is.3 (Conc Coated) 235-235A—235B—235C M—46,47,57 2012 RIVER BED PROFILE SHOWN AS G-104| G-103 \5/}‘{/ B_ZSBE AE—_%L ABI\I_D23 B-22 sz "\ NORMAN WELLS FACILITIES
235C | 168.3 NG (Gas Lift) C.P.F. to Is.3 (Conc Coated) 235-235A—2358-235C—Is.3 2013 RIVER BED PROFILE SHOWN AS __+"B-37| B-38| B35 | B-34|B-33| B-32 @i:” FRET?:;S
239 | 168.3 NG (Gas Lift) Is.3 to GIT 4 (Conc Coated) 235C—239—239A 2014 RIVER BED PROFILE SHOWN AS M A| N |_ A N D —|— O | S |_ A N D 3
242 88.9 NG (Cas Lift) C.PF. to Is.3 (Buried) 235C—242-1s.3 2015 RIVER BED PROFILE SHOWN AS A ADDED 1996 BOTTOM PROFILE ﬁ ADDED 2002 BOTTOM PROFILE & 9335023&1;)9 Mam'rgM PR?_FILE A 232!—:020210515 wBS(':J'I'OM PROFILE
2016 RIVER BED PROFILE SHOWN AS JULY, 1996: UMA GEOMATICS AUG 2002: UMA GEOMATICS : eomatics . 3
A [ o soronmmons | A o coronsmens | A [ saran s | A [i0m e orion o SURVEY DRAWING
INJECTION WATER A ADDED 1994 BOTTOM PROFILE ﬁ ADDED 2000 BOTTOM PROFILE & ADDED 2006 BOTTOM PROFILE & ADDED 2013 BOTTOM PROFILE
JULY, 1994: UMA SURVEYS AUG 2000: UMA GEOMATICS JUNE 2006: USHER CANADA LIMITED AUG 2013: MMM GEOMATICS CONTRACTOR NAME: CONTRACTOR
448B | 219.1 IN-FW C.P.F to G.LT. 4, Dbl Sect H.T,, Conc Coated 448—448A—448B—448C M—46,47,57 :
A\ |[50E0 1503 BOTION FROTLE | O\ [A00ER 1990 poTToN fror e A e oo e Crasba uiten | AN [A0R Dorer huer crevenes” |WSP Surveys (AB) DWG NO. :  1199-C
448C |219.1 INJ-FW C.P.F. to G.LT. 4, Conc Coated 448-448A—448B—448C—448D M-46,47 A REVISED TITLEBLOCK A ADDED 1998 BOTTOM PROFILE A ADDED 2004 BOTTOM PROFILE A ADDED 2011 BOTTOM PROFILE Limited Partnership
APRIL 12/1993: UMA SURVEYS JUNE, 1998: UMA GEOMATICS AUG 2004: USHER CANADA LIMITED AUG 2011: MMM GEOMATICS DATE:  16—09—23 ESSO FILE No.
448D [219.1 IN-FW C.P.F. to G.T. 4, Conc Coated, Gly HT., 448—448A-448B—-448C—448D-448E 2D |ADDED Zoie mnTTOM PROFLE | N D LT BT et | A\ | Boa e s | A A e chounmes. 0 17000 096—0179— 700801 74
448E [219.1 INI-FW C.P.F. to GLT. 4, Glycol HT., 448—448A—448B—448D-448E—527 No. | REVISION No.| REVISION No.| REVISION No.| REVISION SCALE: v 1. 200




75

o
T
o
o
T
)
I~
o
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/~ RECONSTRUCTION AREA WINTER 1991
SEE ESSO DWG. 63905
A~ PIPELINE ALIGNMENT
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AREA FOR |‘/’
AREA FOR FUTURE
O FUTURE MONITORING PROFILE OF RIVER BED & BURIED PIPES
P X3,
d 0,00 VE: x5.0 MONITORING
= | | | AREA FOR |
<C 4800 | | | FUTURE ]
0~ ~PIPE DEPTH AS PER b <_MONITORING
ELECTRONIC LOCATION -
Y 4600 g JOLY 95 | | |
(N Z 4400 “
O 44 7 | I
> / | | -PIPE LOCATION 4S PER | RIVER BED—2014 |
LS 4ogp fmmm _ / | | JAN/91 PROBING | RIVER BED-2013~  WATER LEVEL—June 15-25, 2016 ELEV.= 41.03m SANDBAR [ WATER LEVEL—June 15-25, 2016 ELEV.= 41.03m
O é ' ~_ 1 T RVER BED—2016 | | [ /—RIVER BED—2015 \ J7 J7 |
—
~L | | || / \ N ———— ] RIVER BED—2014 /RIVER BED-2015 RIVER BED—R016
40,00 T T — 7 — ' MW e
N =~ _ / —
/\ T\\\\\\“ WM& < RIVER BED—2013 | /\/ -
38.00 1 - —
/. | . 1 ~4 _———"] | | - _
Pipe Depth ap per Electronic - - -1 o L -
36.00 Location (No embllar 2012) i REA OF WINTER T35 T RIVER BElD ‘1|—J|rf — — = -1 _ _ o RIVER BED-2010 /I/’ R
- — — — — — — —— > \ I B —_——— 4"
2400 | |  RECONSTRUCTION — SEE ESSO DWG. 63905| | \ e .
I o oL ~ Q2 9 = a = = o = o | o o o Te)
=S X In s 3 D N ® & =S 3 3 e 3 8 S 9 o
pe T ¢ X p i i 2 4 N \ TOP OF PIPE AS PER NORTHERN ¥ 3 = g ¥ <
o o o o o o o o o o o o U o (':'(')Z o i. i. i,
CHAINAGE LORAM (AUGUST 1984 SURVEY) 5B
o
<t
[0'4
2
a
O
(%]
|
SURVEY CONTROL No. SUBSTANCE DESCRIPTION PROFILE ALIGNMENT COORDINATES NOTES el voa7 | v—so ] VTw—aa] W3] w22 LEGEND
EASTING | NORTHING | —M—48 L M d A UTILIDORS SHOWN ————— ————————
No. DESCRIPTION NORTHING EASTING MULTIPHASE LIQUIDS 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY \ AR o d 54MAI”L/§£\ID T TOWN OF ROADS SHOWN —— ottt
1000 | REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 106 | 219.1 OF Is.4 to GIT 4, Glycol HT.  106—106A S oa T START CHANAGE 0+299.6 PERFORMED JUNE 15 TO June 25, 2016. A i% o % — chv)gf_gN ELEJE',E\,? ;LZT,SNDS Hf(\,'\',:'ERTELEPHONE & COMMUNICATION SHOWN c—¢
: ' N M—66Y M EM M—63 | M—62| M—61 ' :
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 106A | 219.1 OF Is.4 to GIT 4, Glycol HT., Conc Coated 106—106A—1068 207057.950  7239816.460 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP A . = TRANSITION POINT 3
2 | REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 1068 | 219.1 OF Is4 to GT 4, Conc Coated 106—106A—106B—106C 097675.810  7239834.160 OF PIPE AS PER NORTHERN LORAM M=76 | ~M17 \ @M PULL BOX SHOWN CPBU
TO6—T0BA—TO6B—T06C—T06D 597712.360 7239868.620 G—4 IPIPELINE 4o v PULL POINT SHOWN @
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 106C | 219.1 OE Is.4 to GIT 4, Sng Sect H.T.,, Conc Coated G-51,61,62,72,63,64,54 H.T.356 597750.070 7239901.480 (TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) 180136 o)\’?( PIPE O/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF
TO6—106A—106B—106C—106D—CIT_ 4 . . _ _
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 106D | 219.1 O Is.4 to GIT 4, Sng Sect H.T. G-516162.72 65.64.54 HT 356 b o 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = G-14 | G-13 @ 2% SUBSTANCE /CATEGORY CROSS REFERENCE
3000| REBAR @ N.E. OF ISL.3 7240716.18 597500.36 T o 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G-24 | §-23 ISLAND 4 ISLAND 1 " 'RSALQﬁin SUBSTANCE CODE | SUBSTANCE CODE
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 GASLIFT et Codiibopnelaiil 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON 6-34 | G- EKWE Ty RAYUKA PROPANE/BUTANE HV | PRODUCED WATER sw
597900.880 7240033.650 r CRUDE OIL CO FRESH WATER Fw
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 260 | 88.9 NG (Gas Lift) GIT 4 to Is.4 (Buried) 260-260A G-51,62,72,63,64,54 597919.950 7240049 830 SURVEY VESSEL G—44 | G-43 MULTIPHASE FLUIDS OE INJ—SW
597939.050 7240066.100 @ ISLAND 5 INJECTION (SW) -
22 | REBAR @ N.W. OF ISL. 5 7240016.98 598734.63 260A | 88.9 NG (Gas Lift) GIT 4 to Is.4 (Conc Coated) 260-260A-260B G-51,62,72,63,64,54 597956.080 7240082.260 6. CONTOUR INTERVAL = 0.25 METRES. G-54 | 6-=53 ITEH K'EE NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
5000 REBAR @ N.E. OF ISL. 5 i i —260A—260B— AL p i Epobyind W FUEL GAS FG ABANDONED ABAN
.E. . 7239993.12 598815.14 260B | 88.9 NG (Gas Lift) GIT 4 to Is.4 (Buried) 260-260A—260B—Is.4 597996.440 7240114.330 c—-64 | c—63 == ISLAND 6
598014.690 7240131.690 53 LITTLE BEAR MISCELLANEOUS LIQUIDS ML  |MISCELLANEOUS GASES| MG
21 | REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 508033130 7240148.630 ———GOOSE 1 23
598051.700 7240165.310 C-74 C-73 E_\, PIPELINE 80142 = =
6000| REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 INJECTION WATER 598070.430 7240181730 2010 RIVER BED PROFILE SHOWN AS o os | oses . 7 — KEY PLAN |mpe"a| Oil
598089.120 7240198.220 - — B—4 — -
485 | 88.9 INJ-SW GIT 4 to Is.4, Sng Sect HT. Liner 485-485A G-51,62,72,63,64,54 HT.355  |598098.390 7240206.570 2011 RIVER BED PROFILE SHOWN AS =~ 1:30 000
598107.670 7240214.920 G—94 G—9 T 15— §_14 lBN,S, —12 | B=11 :
485A | 88.9 INJ-SW GIT 4 to Is.4, Sng Sect H.T., Conc Coated, Liner  G—51,62,72,63,64,54 HT.355 |598126.290 7240231.630 2012 RIVER BED PROFILE SHOWN AS B &8 ;57/5/ (B2 IMPERIAL OIL RESOURCES
- 598144.980 7240248.190 G—104| G—103 B—25 B—24 | B-23| B-22 }
4858 | 88.9 IN-SW GIT 4 to Is4, Conc Cooted, Liner 485-485A-485B-485C G-51,62,72,63,64,54| 598163.770 7240264700 2013 RIVER BED PROFILE SHOWN AS BEAR - ISLAND 72 NORMAN WELLS FACILITIES
485C | 88.9 INI-SW GIT 4 to Is.4, Glycol HT., Conc Coated, Liner 485—485A—485B—485C—485D 598183.000 7240287.000  END CHAINAGE 1+082.5 2014 RIVER BED PROFILE SHOWN AS B-35| B-34|B-33| B-32 K—31 FRENCHY'S
- Alignment includes Winter 1997 pipe locating data. ISLAND
485D | 88.9 INJ-SW Is.4 Is.4, Glycol H.T., Liner 485-485A—485B—485C—485D-Is. 4 2015 RIVER BED PROFILE SHOWN AS P —————— PR —————— SOED 3073 BoTov PRORE G O OS E —|— O |S |_ AN D 4
2016 RIVER BED PROFILE SHOWN AS JULY, 1997: UMA GEOMATICS AUG 2005: USHER CANADA LIMITED AUGUST 2013: MMM Geomatics
ﬁBE$D1;Z%S L?SF?}EOAPAE%EIIS_E ADDED 2003 BOTTOM PROFILE ADDED 2012 BOTTOM PROFILE
’ : AUG 2003: UMA GEOMATICS AUGUST 2012: MMM Geomatics
ELECTRICAL DESCRIPTION ADDED 1995 BOTTOM PROFILE ADDED 2002 BOTTOM PROFILE ADDED 2011 BOTTOM PROFILE S U R\/EY D RAV\” N G
P-C6 | 4160 H.V. GIT 4 5Kv Switch Gear Is.4 Tr—C3 G-51,62,72,63,64,54 JULY, 1995: UMA GEOMATICS AUG 2002: UMA GEOMATICS AUGUST 2011: MMM Geomatics

ADDED 1994 BOTTOM PROFILE
JULY, 1994: UMA SURVEYS

ADDED 2001 BOTTOM PROFILE
AUG 2001: UMA GEOMATICS

ADDED 2010 BOTTOM PROFILE
JULY 2010: MMM Geomatics

ADDED 1993 BOTTOM PROFILE
JULY, 1993: UMA SURVEYS

ADDED 2000 BOTTOM PROFILE
AUG 2000: UMA GEOMATICS

ADDED 2009 BOTTOM PROFILE
JUNE 2009: MMM Geomatics

ADDED 2016 BOTTOM PROFILE
SEP. 2016: WSP

REVISED TITLEBLOCK
APRIL 12/1993: UMA SURVEYS

ADDED 1999 BOTTOM PROFILE
AUG, 1999: UMA GEOMATICS

ADDED 2008 BOTTOM PROFILE
JUNE 2008: MMM Geomatics

ADDED 2015 BOTTOM PROFILE
AUG. 2015: WSP

CONTRACTOR NAME:
WSP Surveys (AB)
Limited Partnership

CONVERTED TO AUTOCAD SEP/92
LINE #'S ADDED; UMA SURVEYS

| [> (B B> || B>

ADDED 1998 BOTTOM PROFILE
JUNE, 1998: UMA GEOMATICS

&> || ||| B>

ADDED 2006 BOTTOM PROFILE
AUG 2006: USHER CANADA LIMITED

ADDED 2014 BOTTOM PROFILE
AUG 2014: MMM Geomatics

DATE: 16-09-23
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O CHANAGE g g @ g g 2 = 3 2
O & & ¥ & & & & & &
o
4
D UNABLE TO
=3l I PROFILE OF RIVER BED & BURIED PIPES COULEET o
' ‘ AREA FOR ‘ | WATER LEVELS J
FUTURE <
42.00 i‘ MONITORING _»i r WATER LEVEL—June 15—25, 2016 ELEV.= 41.03m i i
N 4000 | | /RIVER BED—-2010 | |
Z 4U. === — —_— ; T T T
L] 8 I o —N’:\ RIVER BED-2014 RIVER BED—-2015 \ARNER BED-2013 RIVER RIVER BED—-2016
@) < 38,00 o= _ — \ W_ —~=— BED—2015 /_
< H | . I\ = - | N X/ | '\—QQ A%%L% k
2) 3 gg - Ny
L @ - | T = M Ly | | AN S AP 1 \
<C 36.00 - ———os S — <
g 0 Ve | | ST — — | | N
T BB % Y T R e
O 34.00 N TOP_OF PIPE AS PER NORTHERN 7 | | Slof T _ | | I S -
' S| LORAM (AUGUST 1984 SURVEY) ' ' S —=—t——— . = S
ol Nao i N — -
e | | Siga | \ | .
<JE 32.00 : . . . . =
o o b o e 9 Q Q 2 o \ = =) =)
5 CHAINAGE 0+000.0 5 o X 75 I=3s} = = M o \ ™~ = =
D CHAINAGE S N 7239012.735 S - 9 S 8 8 = ¢ B \ e 3 S CHAINAGE
— & E 598884.710 & &7 & & & & & & & NS & &
< o \-TOP OF PIPE AS PER NORTHERN
= - LORAM (AUGUST 1984 SURVEY)
O T ==
- t%&: — f,ﬁﬂ@b
% > JPTRELINE ANGNMEN » 3, Py PROFILE ALIGNMENT COORDINATES
p— f / Sgross7 EASTING | NORTHING |
; A== 598884.710 7239012.735  START CHAINAGE 0+000.000
598889.860 7239036.320
< 598888.710 7239061.550
Dﬁ 598887.910 7239085.780
598886.820 7239110.580
M ISLAND 5 598886.050 7239135.440
598883.480 7239160.310
|TE H K ’ E E o 598881.680 7239185.260
Q 8 598881.060 7239210.410
SHO 598879.520 7239235.430
() REL//\/ ? 598879.560 7239259.790
E ~ N 598879.320 7239284.800
<C 199, ~ 598878.200 7239310.010
Q 598876.280 7239334.880
598875.790 7239359.970
T T 598874.330 7239384.860
o o o 598873.360 7239409.840
8 8 P 598872.610 7239434.770
N~ [00] 8 598871.350 7239459.860
s s + 598870.310 7239484.780
- 598868.570 7239509.940
598866.610 7239535.040
598865.090 7239560.020
598864.320 7239585.090
AREA FOR 598862.950 7239610.190
44.00 FUTURE 598861.950 7239635.260
! MONITORING 598860.400 7239660.400
4 598859.020 7239685.300
_ 598857.480 7239710.330
_ 4200 _iWATER LEVEL—June 15-25, 2016 ELEV.= 41.03m i i 298807480 72397110350
(@) 598855.944 7239735.330
= | | 598854.714 7239760.360
< 4000 . . 598853.404 7239785.410
a 598852.614 7239810.250
| | RIVER | BED—-2014 WAV, 598851.594 7239835.450
Ll 38.00 W g 598850.244 7239860.180
' RIVER BED-2016 RIVER BED—2013 ] RIVER |BED=2010 -~ 598848.764 7239885.080
RIVER BED-2015 _\ _l | / | R /L//f 5?884-5.00? 723998.0.000 END CHAII\fAGE 0+968.1
36.00 | | AR > > Alignment includes Winter 1997 pipe locating data.
' g ; ] I "/\\’L‘\/I"'AJ i
34,00 | . ———
3200 +—— e — —*—"’”__.F '/ :
o T T\ o o o o o = o
S CHAINAGE & =3 Q& S 5
= \ TOP OF PIPE AS PER NORTHERN & & & & & 2 S
& \-LORAM (AUGUST 1984 SURVEY) & & & & & SEND OF PROFILE 3
CHAINAGE 0+968.1
N 7239980
E 598845
SURVEY CONTROL . . NOTES ] LEGEND
No SUBSTANCE DESCRIPTION No SUBSTANCE DESCRIPTION _‘M—49~\M—4&,‘_M<47 M—46 ] M—4E\M—44 M—243 ] M—a2 T3S SHOWN
No. DESCRIPTION NORTHING EASTING ELEV. MULTIPHASE LIQUIDS ELECTRICAL DESCRIPTION 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY \ R ” Ty 54MAI,\I>IL§£\D —— TOWN OF | ROADS SHOWN —M i
. - - —5% /M- - - NORMAN | BURIED PIPES SHOWN
1000 | REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 123 | 219.1 OF Is5 to BT 4, Glycol HT.  123-123A P-C10| 4160 HV. BIT 4 5Kv Switch Gear Is.5 Tr-C5 B-14,24 PERFORMED JUNE 15 TO June 25, 2016. A 4 . & %%55 - =M A | et s rowtA TN & commaonTon srom —
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 123A | 219.1 OF Is5 to BIT 4, Giycol HT., Conc Coated 123—123A-1238 P—C11| 4160 HV. BT 4 5Kv Switch Gear Is.6 Tr—C6 B-25,24,1413,3 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP A C % . §(‘>»/\"3q’ \Auswlv‘ \“xb VENT SHOWN 3
NP4 - $ _
2 | REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 123B | 219.1 OE Is.5 to BIT 4, Conc Coated 123-123A-123B-123C  B-14,24,25 P-C13| 4160 H.V. BIT 4 5Kv Switch Gear BIT 3 5Kv Switch Gear B—25,24,23,22,13 OF PIPE AS PER NORTHERN LORAM s % M-76 My7 \ @M\Zl PULL BOX SHOWN CpBU D
123-123A-123B-123C-123D G—4 //’ e |PIPELINE (};9 ~ PULL POINT SHOWN @
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 123C | 219.1 OE Is.5 to BIT 4, Dbl Sect H.T., Conc Coated B-14.4.25 HT443 (TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) Y 180136 o)\’%(\ PIPE 0/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 1230 | 219.1 OF Is.5 to BT 4, Sng Sect HT. paa 1250 1238 123671230811 4 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = 129" G-14 | G-13 &F7sanp 3 & A SUBSTANCE /CATEGORY CROSS REFERENCE
—i98A—198B—128C—128D= S5  DECHO ISLAND 2
3000| REBAR @ N.E. OF ISL.3 7240716.18 597500.36 128D | 168.3 OF Is.6 to BT 4, Sng Sect HT. 1281287 12881280 128D-BIT 4 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 624 | §-23 | P SLAND 4 ISLAND 1 " SAMPART SUBSTANCE CODE | SUBSTANCE CODE
XD 3
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 133 | 219.1 OF BIT 3 to BIT 4, Sng Thermon HI.  B=22,23,13,14,24.25 HT.428 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON G-34 | G-33 | 6232 EKWE Ty RAYUKA PROPANE/BUTANE HV | PRODUCED WATER SwW
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 GASLIFT SURVEY VESSEL <>§6 g CRUDE OIL CO | FRESH WATER FW
= : : : G-44 | 6-43 [Ng42 Q\Q%Q'\"‘ ISLAND 5 MULTIPHASE FLUIDS OE | INJECTION (SW) INJ—SW
22 | REBAR @ N.W. OF ISL. 5 7240016.98 598734.63 270 | 88.9 NG (Gas Lift) BIT 4 to Is.5 (Buried) 270-270A B-14,24 6. CONTOUR INTERVAL = 0.25 METRES. G54 | 6-53| G-5>\ G—51 %“ ITEH K'EE NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
/
5000| REBAR @ N.E. OF ISL. 5 7239993.12 598815.14 270A| 889 NG (Gas Lift) BIT 4 to Is.5 (Conc Coated) 270-270A-270B B—14,24 ooz | ooe3| oozl o b ISLAND 6 FUEL GAS FG | ABANDONED ABAN
- b i LITTLE BEAR MISCELLANEOUS LIQUIDS ML  |MISCELLANEOUS GASES| MG
21 | REBAR @ N.W. OF ISL. 6 7239631.84 599382.56 2708| 88.9 NG (Gas Lift) BIT 4 to Is.5 (Buried) 270—270A-270B—Is.5 2010 RIVER BED PROFILE SHOWN AS 300(957%"'5(;'—/*7’\‘2[)?& &3
- - - - T PIPELINE 80142 . .
6000| REBAR @ N.E. OF ISL. 6 7239616.68 599465.79 273 | 88.9 NG (Gas Lift) BIT 4 to Is.6 (Buried) 273-273A B-2524,14,13,3 2011 RIVER BED PROFILE SHOWN AS EaS = Imperial Oil
G-84 | 6-83| c-82| €781 Lpy, Bl4 | BZ3 | B-2
276 | 88.9 NG (Gas Lift) BIT 4 to BIT 3, (Buried)  B—22,23,13,14,24,25 2012 RIVER BED PROFILE SHOWN AS = 80\7§V£ x——— rvy A 1:30 000
G-94 | 6-9 Z92 | G-91 1 B=15F 8414 8= <12 | B-11
INJECTION WATER 2013 RIVER BED PROFILE SHOWN AS 695 | B 157 [ B2 IMPERIAL OIL RESOURCES
- —103 B—25 B-24 | B—23 | B-22 }
504 | 88.9 INJ-FW BIT 4 to Is.5, Sng Sect HT. 504-504A B-14,24 HT.444 2014 RIVER BED PROFILE SHOWN AS C-104] ©-10 gﬁ/ BEAR - ISLAND 72 NORMAN WELLS FACILITIES
_ B—37| B-36| B—35 | B—34| B—-33 | B-32 Kéifﬂ FRENCHY’S
504A| 88.9 INJ-FW BIT 4 to Is.5, Dbl Sect H.T., Conc Coated 504—504A-5048 B—14,24 HT.444 2015 RIVER BED PROFILE SHOWN AS = SLAND
504B| 88.9 INJ-FW BIT 4 to Is.5, Conc Coated 504—504A—5048—504C B-14,24 2016 RIVER BED PROFILE SHOWN AS B E AR —|— O |S |_ AN D 5
504C| 88.9 INJ=FW BT 4 to Is.5, Glycol HT., Conc Coated 504—504A-504B—504C—504D b\ |ADDED 1996 BOTIOM PROFILE | /3  IADDED 2002 BOTIOM PROFILE 2B e 2000, e Seommenin: PN N
f : AUG 2002: UMA GEOMATICS H eomatics . :
504D| 88.9 INJ-FW Is.5 Is.5, Glycol H.T. 504—504A—504B—504C—504D—Is.5
A\ [12e0 iose garou prorke | A fiooea poot omon peonie | [sonem zooe serrou rronke | gy [a00em 20nd seriow Prone SURVEY DRAWING
509 88.9 INJ-FW BIT 4 to Is.6, Sng Sect HT. 509-509A B-25,24,14,13,3 H.T.442 A ADDED 1994 BOTTOM PROFILE ﬁ ADDED 2000 BOTTOM PROFILE A ADDED 2006 BOTTOM PROFILE A ADDED 2013 BOTTOM PROFILE
JULY, 1994: UMA SURVEYS AUG 2000: UMA GEOMATICS JUNE 2006: USHER CANADA LIMITED AUG 2013: MMM Geomatics CONTRACTOR NAME: CONTRACTOR
514 88.9 INJ-FW BIT4 to BIT 3, Sng Thermon H.T. B-22,23,13,14,24,25 H.T.429 A :}BEEDégg? Eszrcs)m RSERYOSFILE A ﬁagEggég?gusﬂgngggLE A ’3335[’23325’ uE’s%EgMc:rﬁ%ﬂLEumrrED A QBgEgofgszsa'lTe(ﬁmF::gEILE WSP Surveys (AB) DWG NO. : 1201—C
Limited Partnershi
A\ |FENED, 1952/ 03, R STTOM | £\ [A00ED 1998 soriow ProPLE N T AT PN A A e s e_ TR ESSO FILE No.
é ADDED 2016 BOTTOM PROFILE A ADDED 1997 BOTTOM PROFILE ﬁ ADDED 2003 BOTTOM PROFILE A ADDED 2010 BOTTOM PROFILE DATE:  16-09-23
SEP. 2016: WSP JULY, 1997: UMA GEOMATICS AUG 2003: UMA GEOMATICS JULY 2010: MMM Geomatics H 1:1000 096_01 79_700_801 76
No.| REVISION No.| REVISION No.| REVISION No.| REVISION SCALE: v 1:200
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N CHAINAGE S CHAINAGE 0+000.0 S Wz S S S <2 S S & END OF PROFILE S
S N 7239032 7 9= 5 o % ¥ ¥ D 0 O CHAINAGE 0+649.2 ~
+ + + o + + + + | < + + o +
<C © B 599090 ° cEg ° ° ° ° |« © AREA OF WINTER 1991 RIVER BED ° S N 7239551 °
u
D) Nz o SEE ESSO DWG. 63907 N
= 2 ? L
O VE: x50 PROFILE OF RIVER BED & BURIED PIPES
- 52.00 | |
(D 50.00 | |
- AREA FOR
— 48,00 | FUTURE |
= ' - MONITORING -
< 46.00
s ' '
P
O 44.00 | |
<
- G 42,00 | | RIVER BED—2016 = WATER LEVEL—June 15-25, 2016 ELEV.= 41.03m
M - | RIVER BED$2015+ | /
< . | yZ / RIVER |BED—2015 RIVER BED—2014 —
O ' - == XN RIVER BED—2013
T — - ~ L~ / s
38.00 e — e = = S~ O - _
— \\\ //
| | \ T~ RIVER BED—2015 RIVER BED—2015 -
36.00 =~ —
| NERN S D — e S — R —
- ———
34.00 | |
\
| | \ \  TOP OF PIPE AS PER|NORTHERN
32.00 i \ \ [ORAM (AUGUST 1984 | SURVEY)
30|00 T ! T T ! T
2 = IS TV S 9 2 3 A 2 2 3| B 3 3 & 3
CHAINAGE S S U2E W NyQ 8 & Island 6 to Bear Island & S N & 3 3 3 <
& & dxy & &3 & & & Armouring Elevation 3 & x Z x + ¥ T
o < Profile from Imperial =
v o
§ (February 2016) s
River Bottom Profile
from Imperial
(February 2016)
SURVEY CONTROL No. SUBSTANCE DESCRIPTION NOTES MAINLAND LEGEND
—49-+_M— M—46 M—45\M—44 | M— -
No. DESCRIPTION NORTHING EASTING ELEV. MULTIPHASE LIQUIDS 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY ~~_ | M—49-M 43’4‘,"(17/_ 4 N\ M—43| M-42 CoWN oF UTILIDORS SHOWN
ROADS SHOWN —m———————————————— i
1000| REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 128 | 168.3 OE Is.6 to BT 4, Glycol HT.  128-128A PERFORMED JUNE 15 TO June 25, 2016. A » “M-5713M-56 | M-53 /M-54| M—53| M-52 NORMAN BURED PIPES SHOWN
& ” ‘ WELLS
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 1284 | 168.3 OF Is.6 to BIT 4, Glycol H.T., Conc Coated 128—128A-128B 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80054 REV. 8 — TOP 'K e P (&% M—66y ~ M-p3 M—64;M—63| M-62| M-61 e sy CWERTELEPHONE, & COMMUNIGATION SHown
2 | REBAR @ N.E. OF ISL. 2 7240301.75 600511.43 128B | 168.3 OE Is.6 to BIT 4, Conc Coated 128-128A-128B-128C B-3,13,14,24,25 PROFILE ALIGNMENT COORDINATES OF PIPE AS PER NORTHERN LORAM ©h > /Q%,o'\ M-76 MT7 \\ @M TRANSITION POINT P D
— — — — ; = PULL BOX SHOWN ‘:D
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 128C | 168.3 OF Is.6 to BIT 4, Dbl Sect HT., Conc Coated B e e EASTING | NORTHING | (TOP OF PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) C—4 e TPIPELINE d\,% PULL POINT SHOWN (7?)
T28—TZ8A—1288- 126C—T1280-BIT & 599090.000 7239032.000  START CHAINAGE 0+000.000 - — s / \80136 Oz\(‘(‘ PIPE 0/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 128D | 168.3 OE Is.6 to BIT 4, Sng Sect H.T. B—3.13.14 .24 25 HT.44 599093.250 7239039.250 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = 129 614 | 6-13 ISLAND 3 @ e
S — 599103.320 7239050.850 & Q)
3000 REBAR @ N.E. OF ISL.3 7240716.18 597500.36 GASLIFT 209118.870  7238070.340 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G—24 _23 QO%{, DECHO SLAND 4 SLAND 1 \\ EALSE/?R? SUBSTANCE /CATEGORY CROSS REFERENCE
. . s
26 | REBAR @ N.W. OF ISL. 4 7240387.54 598100.08 273 | 88.9 NG (Gas Lift) BIT 4 to Is.6 (Buried) 273-273A B-25.24,14,13,3 599149930 7239112.080 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON o3z | o /Yéfg%z EKWE R L RAYUKA SUBSTANCE CODE | SUBSTANCE CODE
R . Q
4000| REBAR @ N.E. OF ISL. 4 7240361.98 598175.94 273A | 88.9 NG (Gas Lift) BIT 4 to Is.6 (Conc Coated) 273-273A-273B B-25,24,14,13,3 ggggggzg ;g;g}ggggg SURVEY VESSEL o214 | c_43 \4‘\ 42 <§>’>i6 r PROPANE/BUTANE HV PRODUCED WATER SwW
- : - - < NN
22 | REBAR @ N.W. OF ISL. 5 | 7240016.98 598734.63 2738 | 88.9 NG (Gas Lift) BIT 4 to Is.6 (Buried) 273-273A-273BIs.6 599208340 7239190310 6. CONTOUR INTERVAL = 0.25 METRES. o oes - 5«1Q & & |§EL:NE’EEE ;E‘ETD;HCZ'S"-E UDS gg II-_I\TJEESCiI(;AII\'IA\TfSRW) m’] <
. ) - - G-52K G- -
a |
5000| REBAR @ N.E. OF ISL. S 7239993.12 598815.14 INJECTION WATER Soaz30330 Trara cor | ocesl oceal o _ ISLAND 6 NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
- - - - o
21 | REBAR @ N.W. OF ISL. 6 | 7239631.84 599382.56 509 | 88.9 INJ=FW BIT 4 to Is.6, Sng Sect HT. 509-500A B-25,24,14,13,3 HIT442 299709530 7239269230 LEGEND —GOOSE--ISLAND—'ﬁJ s LITTLE BEAR FUEL GAS FG | ABANDONED ABAN
6000| REBAR @ NE OF ISL 6 2739616.68 59946579 504—504A—504B 599290.520 7239296.040 G-74 | 6-73| G-72| G-TN L0 BIBELINE 80142 MISCELLANEOUS LIQUIDS ML  |MISCELLANEOUS GASES| MG
.E. . . . 509A | 88.9 INJ-FW BIT 4 to Is.6, Dbl Sect H.T., Conc Coated  B—25724,14,13,3 H.T.442 599294.190 7239300.800 S ! y; KEY PLAN
) ) - - - Z _ B—/b/ B—2 . .
5098 | 88.9 INJ-FW BIT 4 to Is.6, Conc Coated 509-509A-509B—509C B-25,24,14,13,3 otapeindiisnereiiho 2010 RIVER BED PROFILE SHOWN AS O70% | 6789 6782 il 85§§§/N ~ ) 1:30 000 Impe"al Oil
509C | 88.9 INJ-FW BIT 4 to Is.6, Glycol H.T., Conc Coated 509-509A-509B—509C—509D poSppendiLsrirere 2011 RIVER BED PROFILE SHOWN AS G-94 ‘(ﬁa,/céz G-91 ;Eas/;m —HTB<lz| B-M1
509D | 88.9 INJ-FW BIT 4 to Is.6, Glycol HT. 509-509A-509B-509C~509D-Is.6 Pt AL 2012 RIVER BED PROFILE SHOWN AS | 6-104| G-103 }/2/6{/ B_ZSBEARB_IZSArLABN_Dzs B-22 }7‘2* IMPERIAL OIL RESOURCES
599387.300 7239429.980 |28 . ,
ELECTRICAL DESCRIPTION 599402.270  7239450.020 2013 RIVER BED PROFILE SHOWN AS B-37| B-36| B—35 B—34|B-33| B-32 K—31 FRENCHY'S
. 599417.930 7239469.890 2014 RIVER BED PROFILE SHOWN AS — | | ISLAND NORMAN WEl_l_S FAC' |_|—|_| ES
P-C11 4160 H.V. BIT 4 5Kv Switch Gear Is.6 Tr—C6 B—25,24,1413,3 599432.740 7239490.140 ADDED 1997 BOTTOM PROFILE A ADDED 2005 BOTTOM PROFILE ADDED 2013 BOTTOM PROFILE
599447.530 7239510.210 2015 RIVER BED PROFILE SHOWN AS JULY, 1997: UMA GEOMATICS JUNE 2005: USHER CANADA LIMITED AUG 2013: MMM Geomatics
599462.960  7239529.870 ADDED 1996 BOTTOM PROFILE ﬁ ADDED 2003 BOTTOM PROFILE ADDED 2012 BOTTOM PROFILE B EAR TO | S LAN D 6
599468.430  7239536.780 JULY, 1996: UMA GEOMATICS AUG 2003: UMA GEOMATICS AUG 2012: MMM Geomatics
599480.000 7239551.000  END CHAINAGE 0+649.2 2016 RIVER BED PROFILE SHOWN AS

Alignment includes Winter 1997 pipe locating data.

ADDED 1995 BOTTOM PROFILE
JULY, 1995: UMA GEOMATICS

ADDED 2002 BOTTOM PROFILE
AUG 2002: UMA GEOMATICS

ADDED 2011 BOTTOM PROFILE
AUG 2011: MMM Geomatics

ADDED 1994 BOTTOM PROFILE
JULY, 1994: UMA SURVEYS

ADDED 2001 BOTTOM PROFILE
AUG 2001: UMA GEOMATICS

ADDED 2010 BOTTOM PROFILE
JULY 2010: MMM Geomatics

ADDED 1993 BOTTOM PROFILE
JULY, 1993: UMA SURVEYS

ADDED 2000 BOTTOM PROFILE
AUG 2000: UMA GEOMATICS

ADDED 2008 BOTTOM PROFILE
JUNE 2009: MMM Geomatics

ADDED 2016 BOTTOM PROFILE
SEP. 2016: WSP

SURVEY DRAWING

REVISED TITLEBLOCK
APRIL 12/93: UMA SURVEYS

ADDED 1999 BOTTOM PROFILE
AUG 1999: UMA GEOMATICS

ADDED 2008 BOTTOM PROFILE
JUNE 2008: MMM Geomatics

ADDED 2015 BOTTOM PROFILE
AUG. 2015: WSP
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CONVERTED TO AUTOCAD SEP/92
LINE #S ADDED; UMA SURVEYS
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JUNE, 1998: UMA GEOMATICS

>l (5| B> B>

ADDED 2006 BOTTOM PROFILE
JUNE 2006: USHER CANADA LIMITED

ADDED 2014 BOTTOM PROFILE
AUG 2014: MMM Geomatics
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OTURE PROFILE OF RIVER BED & BURIED PIPES
VE: x5.0
44.00 < WINTER 1991 RIVER RECONSTRUCTION -
- > SEE ESSO DWG. 63904 _ WATER LEVEL—June 15-25, 2016
42.00 % ELEV.= 41.03m
4000 AN AREA FOR FUTURE MONITORING - —
o RIVER BED-2014 RIVER BED-2010 ~RIVER BED—2015
: <RIVER BED—2016 RIVER BED—zoM/ 4
< 3800 - ~~—
G \ /—RIVER BEDL2010 - — M/,\ é :
7
L 36.00 o \ | — @» . NI
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34,00 ¥ z \"g
RIVER BED—20 \<>_‘s
RIVER [BED—-2015 | - ~—=<~| XRNER BED—2013 [ BOTTOM OF PIPE AS PER C.E.S. 1983
32.00 | = — —= — Y ——— — /
‘Y —
30.00 ; | | ; ;
o YN a o = a = = = = = = w0 U Q
CHAINAGE g B8 & S S S o = o i S = S o 3
T T o n N T3 PIPE LOCATION pe pe pe I + 4 ?E X
o o o o o o PROBING - JAN/S1 o o o o o o = o
7 Goose Island to Bear Island Z
> River Bottom Profile Armouring Elevation Profile §
3 from Imperial from Imperial )
(February 2016) (February 20186)
— LEGEND
SURVEY CONTROL No. SUBSTANCE DESCRIPTION No. SUBSTANCE DESCRIPTION NOTES _‘M—49~\M—48,,_M<47 M—46 /L M—4E\M—44 M—43| M—42 UTLIOORS. SHOWN
No. DESCRIPTION NORTHING EASTING ELEV. MULTIPHASE LIQUIDS 1. RIVER BOTTOM PROFILE FROM 2016 BATHYMETRIC SURVEY \ ’ 5\7,‘\&56 v—58 v 54MA|uLé§l 52 TOWN OF | ROADS SHOWN ——m it
—57 l&M- =9 - - - NORMAN | BURIED PIPES SHOWN
1000 | REBAR @ N.E. OF ISL. 1 7240711.75 599540.89 111B | 273.1 OE BIT 4 TO GIT 4, Conc Coated 111A—111B—111C B~25,15,80143,6—81,72,73,63,53,54 PERFORMED JUNE 15 TO June 25, 2016. A Y o é/ S 63 vl m—63| 62| w_g7 WELLS | BELOW GROUND POWERTELEPHONE, & COMMUNICATION SHOWN c——¢
1004 | REBAR @ N.W. OF ISL. 1 7240729.21 599459.90 H1C | 2731 OF BIT 4 TO GIT 4, Conc Coated, Dbl Sect HT. 125,15 8014301 72 75.6.453,54 2. PIPE PROFILE AND CHAINAGES FROM ESSO DWG. 80056 REV. 8 — BOTTOM A © % QQ)E,.)Q, AT 2 VENT SHOWN 3
2 | REBAR @ N.E. OF ISL. 2 | 7240301.75 600511.43 11D | 2731 OF BIT 4 TO GIT 4, Sng Sect H.T. B 1 0145 G 81 7275 G o OF PIPE AS PER CANADIAN ENG. SURVEYS DRAWINGS OF 1983 > /7%0 M—76 | M77 \\ @M:ZL PULL BOX SHOWN <>
— — _ e PIPELINE ) he PULL POINT SHOWN
2001| REBAR @ N.W. OF ISL. 2 7240324.34 600431.97 GAS LIFT (PIPE PROFILE ELEVATION REDUCED 0.776m IN 2008) G4 // \80135 %)\f?? PIPE 0/S DIA’S ARE IN MILLIMETERS AND DECIMALS THEREOF @
o - - O
27 | REBAR @ N.W. OF ISL. 3 7240741.90 597423.38 263 | 114.3 NG (Gas Lift) GIT 4 to BIT 4, (Buried) 263-263A  G-54,53,63,73,72,81,80143, B—15,25 3. HORIZONTAL DATUM : NAD27 (SHORAN) — UTM GRID/CM = 129 G-14 | G-13 lstl)-EAgSOFJ @ 4\‘\%\ SUBSTANCE /CATEGORY CROSS REFERENCE
763—263A—263B ISLAND 2
3000| REBAR @ N.E. OF ISL.3 7240716.18 597500.36 263A | 114.3 NG (Gas Lift) GIT 4 to BIT 4, (Conc Coated) (-54,53,63,73,72,81. 80143, B—15,25 4. VERTICAL DATUM — GEODETIC BM 74T016 ELEVATION 60.189 G-24 23| SR ISLAND 4 5 ISLAND 1 RAMPART SUBSTANCE CODE | SUBSTANCE CODE
e .
26 N.W. OF ISL. 4 7240387.54 598100.08 INJECTION WATER 5. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS OBSERVATIONS ON 6-34 | 6-83| 6232 < EKWE Ty RAYUKA PROPANE,/BUTANE HV | PRODUCED WATER SwW
3 r CRUDE OIL CO |FRESH WATER FW
E. ) . ) _ - - - SURVEY VESSEL _ _ _ ORQ
4000 N.E. OF ISL. 4 7240361.98 598175.94 490 168.3 INI-FW GIT 4 to BIT 4, Sng Sect H.T. 490-490A G 54'53'63'74?5;3)2'2;'(;01j:gbBB 15,25 PROFILE ALIGNMENT COORDINATES G—44 G—43 \(‘\42 Q\Qég,\‘x SLAND 5 MULTIPHASE FLUIDS OF INJECTION (SW) INJ—SW
22 N.W. OF ISL. 5 7240016.98 598734.63 490A | 168.3 INJ-FW GIT 4 to BIT 4, Dbl Sect H.T., Conc Coated G_54,53,63,73,72.81, 80143, B—15.25 EASTING | NORTHING | 6. CONTOUR INTERVAL = 0.25 METRES. 6-54 | 6-53| G52 G-51 @ ITEH K’EE NATURAL/LIFT GAS NG | INJECTION (FW) INJ—FW
490-490A—490B-490C 597649.721 7239386.134 START CHAINAGE 0+000.000 FUEL GAS FG ABAN
5000 N.E. OF ISL. 5 7239993.12 598815.14 490B | 168.3 IN-FW GIT 4 to BIT 4, Conc Coated 0-54,53,63.75.72. 81 80143, B-15.25 SoTes9.Ta1 230380154 ooa | ooe3| oeal oS LZIJ\:r ISLAND 6 ABANDONED
1355 ma7604 350 7239365 650 ) g LITTLE BEAR MISCELLANEOUS LIQUIDY ML  [MISCELLANEOUS GASES| MG
21 N.W. OF ISL. 6 7239631.84 599382.56 _ _ i : : ————GOOSE 7ISLAND o
491 | 168.3 INJ-FW GIT 4 to BIT 4, Sng Sect H.T. 491-491A 5453 63,73,72,81, 80143,B—15,25 597717.320 7239355.580 674 | 6=73| G=72 7 @
6000 N.E. OF ISL. 6 7239616.68 599465.79 491A | 168.3 INI=FW GIT 4 t 491-491A-4918 B-15,25 H.T.359 297740330 7239346.000 eSS = FIPELINE 80142 1al Oi
E. : : : 3 IN- o BIT 4, Dbl Sect H.T. Conc Coated G baauks a0 01 Staes 597763530 7239336.350 2010 RIVER BED PROFILE SHOWN AS 5 ' KEY PLAN mpenal Vi
= 491—491A—491B—491C 597786.920 7239327.070 G-84 | G-83| G-82 N vy B-4 | B~3 B-2
491B 168.3 INJ-FW GIT 4 to BIT 4, Conc Coated G—54,53,63,73,72,81,80143. B=15.25 597809.940 7239317.690 2011 RIVER BED PROFILE SHOWN AS /G/ 07%/\/ = — T 1:30 000
597832.860 7239307.890 G-94 | 6-931-G-92| G-91 “157 B-14B=HB<12 | B-11 IMPERIAL OIL RESOURCES
ELECTRICAL DESCRIPTION 597856.150 7239298.350 2012 RIVER BED PROFILE SHOWN AS
597879.180 7239288.940 G-104| G-103 }-{ B-25 B-24| B-23| B-22 }7‘2‘%
P-C7 | From GIT 4 5 Kv Switch Gear to Bit 4 5 Kv Switch Gear G-54,53,63,73,72,81,80143, B—15,25 597902.340 7239279.360 2013 RIVER BED PROFILE SHOWN AS pad BEAR - ISLAND NORMAN WELLS FACILITIES
597925.180  7239269.500 = B—35 B-34 | B-33 | B-32 Kéizn FRENCHY'S
597948.810 7239260.830 2014 RIVER BED PROFILE SHOWN AS B—-37| B-36 | |
597971.850 7239251.360 ISLAND
597995.020 7239242.080 2015 RIVER BED PROFILE SHOWN AS G O O S E _|_ O B E AR
598018.150 7239232.440
598041.300 7239223.030 2016 RIVER BED PROFILE SHOWN AS T O S S
598064.660 7239213.950 A ADDED 1996 BOTTOM PROFILE ﬁ ADDED 2002 BOTTOM PROFILE & ADDED 2009 BOTTOM PROFILE A BOAT LAUNCH PROFILE & BEAR ISLAND PROFILH
598088:100 7239205:000 JULY 1996: UMA GEOMATICS AUG 2002: UMA GEOMATICS JUNE 2009: MMM Geomatics AUG. 2015: WSP
soB111620 7253199 41 A [ araahent | A [Sneamnnes [ O [Rearsren | A RSEEonmn SURVEY PLAN
508158.230 7239177.540 AN et vl N v s A [33RE°5308° RO e | 22 (A0S Wl Gt CONTRACTOR NAME: CONTRACTOR
598181.400 7239168.400 .
598204.620 7239159.090 N D e e | AN e e o e | A\ oD 200s o e | AN |Ae o s e |WSP Surveys (AB) DWG NO. : 1203-C
598227.940 7239149.630 A\ |Revisep TmEBLOCK A\ |#ooeD 1998 BoTTOM PROFILE A\ [Ao0eD 2004 BoTTOM PROFILE £, [ADDED 2011 BOTTOM PROFILE Limited Partnership
598250.780 7239140.080 END CHAINAGE 0+650.0 APRIL 12/93:; UMA SURVEYS JUNE 1998: UMA GEOMATICS AUG 2004: USHER CANADA LIMITED AUG 2011: MMM Geomatics DATE:  16—09—23 ESSO FILE No.
Alignment includes Winter 1997 pipe locating data. A é'égEgofgﬁsBF?mM PROFILE A QBE$D13327U%%HS%M%?JSILE ﬁ ﬁBgEgoggosuﬁfTégnggE"E A ﬁBEEngfg:oMmﬂgrorzggcﬂsm H 1:1000 O 9 6 O 1 7 9 7 O O 8 O 1 7 8
No.| REVISION No.| REVISION No.| REVISION No.| REVISION SCALE: v 1:200
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NOTES

1. CONTOUR INTERVAL = 0.25 METRES.
2. BATHYMETRIC SURVEY PERFORMED BETWEEN
JUNE 15 TO June 25, 2016.
3. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS
OBSERVATIONS ON SURVEY VESSEL.
4. HORIZONTAL DATUM: NAD27(SHORAN)—UTM GRID/CM = 129°
5. VERTICAL DATUM: GEODETIC BM 74T016
ELEVATION = 60.189m

]

LEGEND
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2015 SURVEY CONTOURS
AUG. 2015: WSP

& 2003 SURVEY CONTOURS
AUG 2003: UMA GEOMATICS
2002 SURVEY CONTOURS

AUG 2002: UMA GEOMATICS

2014 SURVEY CONTOURS
AUGUST 2014: MMM Geomatics

N\

2013 SURVEY CONTOURS
AUGUST 2013: MMM Geomatics

2001 SURVEY CONTOURS
AUG 2001: UMA GEOMATICS

2012 SURVEY CONTOURS
AUGUST 2012: MMM Geomatics

2000 SURVEY CONTOURS
AUG 2000: UMA GEOMATICS

2011 SURVEY CONTOURS
AUGUST 2011: MMM Geomatics

1999 SURVEY CONTOURS
AUG 1999: UMA GEOMATICS

2010 SURVEY CONTOURS
JULY 2010: MMM Geomatics

1998 SURVEY CONTOURS
JUNE 1998: UMA GEOMATICS

o4 I

2009 SURVEY CONTOURS
JUNE 2009: MMM Geomatics

1997 SURVEY CONTOURS
AUGUST 1997: UMA GEOMATICS

2008 SURVEY CONTOURS
JUNE 2008: MMM Geomatics

1996 SURVEY CONTOURS
JULY 1996: UMA GEOMATICS

2006 SURVEY CONTOURS
JUNE 2006: USHER CANADA LIMITED

1995 SURVEY CONTOURS
JULY 1995: UMA GEOMATICS

1994 SURVEY CONTOURS
JULY 1994: UMA SURVEYS

2005 SURVEY CONTOURS
JULY 2005: USHER CANADA LIMITED

B> (> (| B> B> B (2|2 >

2016 SURVEY CONTOURS
SEP. 2016: WSP

2004 SURVEY CONTOURS
AUG.2004: USHER CANADA LIMITED
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NOTES

1. CONTOUR INTERVAL = 0.25 METRES.
2. BATHYMETRIC SURVEY PERFORMED BETWEEN
JUNE 15 TO June 25, 2016.
3. WATER LEVEL DETERMINED DIRECTLY FROM RTK GPS
OBSERVATIONS ON SURVEY VESSEL.
4. HORIZONTAL DATUM: NAD27(SHORAN)—UTM GRID/CM = 129°
5. VERTICAL DATUM: GEODETIC BM 74T016
ELEVATION = 60.189m
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2015 SURVEY CONTOURS
AUG. 2015: WSP

2003 SURVEY CONTOURS
AUG 2003: UMA GEOMATICS

2014 SURVEY CONTOURS
AUGUST 2014: MMM Geomatics

2002 SURVEY CONTOURS
AUG 2002: UMA GEOMATICS

2013 SURVEY CONTOURS
AUGUST 2013: MMM Geomatics

2001 SURVEY CONTOURS
AUG 2001: UMA GEOMATICS

2012 SURVEY CONTOURS
AUGUST 2012: MMM Geomatics

2000 SURVEY CONTOURS
AUG 2000: UMA GEOMATICS

2011 SURVEY CONTOURS
AUGUST 2011: MMM Geomatics

1999 SURVEY CONTOURS
AUG 1999: UMA GEOMATICS

2010 SURVEY CONTOURS
JULY 2010: MMM Geomatics

1998 SURVEY CONTOURS
JUNE 1998: UMA GEOMATICS

2009 SURVEY CONTOURS
JUNE 2009: MMM Geomatics

1997 SURVEY CONTOURS
AUGUST 1997: UMA GEOMATICS

2008 SURVEY CONTOURS
JUNE 2008: MMM Geomatics

1996 SURVEY CONTOURS
JULY 1996: UMA GEOMATICS

2006 SURVEY CONTOURS
JUNE 2006: USHER CANADA LIMITED

1995 SURVEY CONTOURS
JULY 1995: UMA GEOMATICS

1994 SURVEY CONTOURS
JULY 1994: UMA SURVEYS

2005 SURVEY CONTQURS
JULY 2005: USHER CANADA LIMITED

B> (B B> B | B

2016 SURVEY CONTOURS
SEP. 2016: WSP

2004 SURVEY CONTOURS
AUG 2004:USHER CANADA LIMITED
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