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Background
The below report was written by the Government of the North West Territories (GNWT), Department of
Infrastructure (INF) as required by the Gwich’in Land and Water Board (GLWB) for Water Licences
G15L8-001 and G15L8-002. Following the amalgamation of the GNWT’s Departments of Transportation
and Public Works and Services on April 1, 2017, responsibility for the ferry landing water licences has
been assumed by the new Department of Infrastructure (INF).
Water Licences are required for the operation and maintenance of ferry landings on the Peel River and
Mackenzie River. The report references information gathered between 2011-2015 for the now expired
Water Licences G99L8-001 and G99L8-002.
Discussion
The Licensee shall submit to the Board for approval, by December 31st, 2016, a summary report of the
2011-2015 Local Area Monitoring Plan for the Peel River Ferry Landings. This report shall include, but
not be limited to:
a) An analysis of the suite of bathymetric maps;
Beginning in 2012 (using information from 2011) and continuing each year after that, the suite of maps
were made using a colour gradient scheme (Appendix A) to depict the depths of each river. Depths were
detected using a fish finder and sonar at a series of predetermined points along the Peel and Mackenzie
Rivers, and then recorded in a notebook. Where a point was located in an area that the boat could not
travel due to shallow conditions, the depth was recorded as less than one metre (<1) since, at greater
than one metre the boat was able to pass over the river bottom.
After the first field season maps were made to show the depth of the rivers; one map was created for
each river using Google Earth. In subsequent years, multiple maps were made to show river depths in
addition to local fish harvesting locations; these maps were made using the GNWT - Centre for
Geomatics since the technical expertise for mapping already exists there.
The maps are discussed in separate sections below.
Note: The colour scheme denoting depths of the river is reversed in 2012 vs. other years (eg. red is
equivalent to the deepest point in 2012 but is chosen to represent the shallowest point in subsequent
years). The change was made in an effort to clarify, at a glance, what information the maps describe; the
change was noted within the reports themselves.
The Peel River
The ferry landing located on the eastern side of the Peel River can be found approximately 12.5 km (8
miles) south of the community of Fort McPherson. Locally referred to as “8 mile” the area provides easy
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access to the water for community fish harvesters, and as such, a number of boats line the shores there
and on the opposite shore near the west ferry landing, during the open water season.
The area of study was approximately 1.5km in length, while the width varied depending on seasonal
high water or low water conditions, but was approximately 250-300m wide. Annual variations in the size
of the study area are likely the result of changing conditions or equipment error at the time of the
fieldwork.
The maps clearly show the presence of a deep spot between the two ferry landings (darker blue
colouring), as well, the river banks visibly increase and decrease in size on a seasonal basis.
The deepest point recorded each year averages at around 9.5 metres. In 2015, the deepest point
recorded was 12.0 metres. The lowest point was recorded as less than one metre (<1).
The maps also show a decrease in depth as you approach the downstream end of the surveyed area
(North), this is also constant from year to year, but its total depth appears to be affected by seasonal
variations.
The Mackenzie River
There are three ferry landings on the Mackenzie River which are situated from each other in a triangular
shape. One of the landings is on the north side (Inuvik Landing), another is almost directly south of there
on the opposite shore (McPherson Landing), and the third (Tsiigehtchic Landing) is south-east of the
north landing on the opposite shore and across the Arctic Red River where it meets the Mackenzie.
Maps were created based on fieldwork completed in the summer and fall of each year except in 2014
and 2015 when fieldwork was cancelled in the fall due in equal parts to weather and an inability to find a
community boat and driver (required as per the agreement with the communities).
Trends analysis on the maps shows a similar situation to that of the Peel River; the deepest point is
located in the middle of the river, on the curve, just past the confluence of the Arctic Red River and the
Mackenzie River. The shallowest points are located along the shore line but also where the Arctic Red
meets the Mackenzie.
During the years 2013 and 2015 the deepest recorded points in the water were recorded in the summer
at 41.7 and 34.0 metres, respectively. Based on those depths you would expect to see shallower shores
and larger sandbars in 2015 when the deepest point was almost seven metres shallower than in 2013,
however, the largest sandbars, according to the maps, appear to have occurred in 2013, when the
deepest single point (41.7) was recorded. This would suggest that the accumulation of deposited sand
appears to be a function of the depth, volume, and velocity of water, however that is largely beyond the
scope of the LAMP and the mandate of INF. What the maps do show is that river depths vary from year
to year, as does the accumulation of naturally occurring sediment at various points along the river.
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The shallow depths recorded near the confluence of the Arctic Red and the Mackenzie are also likely
due to the volume and velocity of water within the river systems, the amount of sediment and debris
which is carried by the flow and the dynamic natural interaction of these two rivers with the
surrounding environment. Again, this relationship goes beyond the intent of this study the mandate of
the Department of Infrastructure.
The purpose of the suite of maps had been to add to the discussion surrounding whether or not the
ferry landings are having an effect on the river system. The suite of maps does demonstrate the
variability of the water column depths but do not indicate any effect of the ferry landings on the
dynamic nature of these wild rivers. This macro assessment does not tie the ferry landings to any effects
on the rivers. Further targeted studies of suspended sediment values associated with ferry landing
activities should provide insight into any possible negative impacts of these activities on these rivers,
this is further discussed below in section (e).
The LAMP is a scientific study with a goal of adding to the discussion surrounding dynamic river
conditions and providing answers where possible. The maps have hopefully shown that of all the things
going on around the river, the operations and maintenance work on the ferry landings is a very small
piece of a very large and ever-changing puzzle. A more targeted approach is discussed in Part (e) of this
report and will be presented to the communities and other stakeholders for discussion at a later date.
b) A summary of the fish harvesting statistics, including a discussion on any trends in the data, and
comments on the relationship (if any) between the changes in river morphology and fish harvest
success.
Fish harvest data is collected through two surveys which are circulated among the community fish
harvesters by local community members, hired by the Renewable Resource Council. The survey is
completed on a volunteer basis, twice per year to reflect the spring/summer and fall/winter fishing
periods. The information is then collected by the RRC and sent to INF where it is recorded and reported
in the annual LAMP report, as requested by the Gwich’in Land and Water Board. Exact fishing locations
and other personal and traditional information pertaining to fish harvesting are recorded by INF only for
the communities to see, as per their request. For this reason, INF will not comment on any specifics
regarding the relationship between river morphology and fish harvest success, as it could reveal
sensitive information pertaining to local fish harvesting knowledge.
Fish Harvest information is captured in two tables below by summarizing information acquired through
the surveys and also by averaging the number of fish caught per person, per year. The information is
discussed in two sections, the first based on data from Peel River fish harvesters, and the second from
the Mackenzie River fish harvesters.
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Peel River
Table 1: Peel River Fish Harvest Data - Reported by members of the community of Fort McPherson, NT.

Year of
Fish
Survey
2015
2014
2013
2012
2011

# of Fisher
Harvesters
Reported
19
30
21
20
24

Broad
Lake
Northern Burbot Inconnu Total
Whitefish Whitefish Pike
Fish
3179
7526
3930
3323
5159

812
697
1005
333
155

206
433
307
189
246

92
159
98
11
64

1180
3743
1260
980
1238

7269
12558
6600
4836
6862

Table 1 shows that the total number of fish caught is correlated to the number of fish harvesters in any given year. If we consider that this table
likely reflects only a portion of the total number of fish harvesters within the community, it is reasonable to say that fish harvesting from the
Peel River is relatively successful.
Table 2: The relative success of each Peel River fish harvester on an annual basis:
Year
2015
2014
2013
2012
2011

Average # of Fish Caught
per Person
382.58
418.60
314.29
241.8
285.92
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Table 2 shows that the number of fish reported being caught has been increasing over the five (5) year term of the LAMP. Two regressions in the
numbers are noticeable in 2013 and 2015 but appear within what should be considered natural fluctuation.
Table 3: Mackenzie River Fish Harvest Data - Reported by members of the community of Tsiigehtchic, NT.

Year of
Fish
Survey
2015
2014
2013
2012
2011

# of Fisher
Harvesters
Reported
10
12
21
21
28

Broad
Lake
Northern Burbot Inconnu Total
Whitefish Whitefish Pike
Fish
1518
3916
5402
7207
7300

833
723
1426
3254
2472

37
10
159
106
112

9
9
333
126
49

582
55
1232
1821
2014

2979
4713
8552
12514
11947

As noted for the Peel River, Table 3 demonstrates that the number of fish harvesters reporting affects the total number of fish reported being
harvested. However, this is not always the case as shown in 2012 and 2013 where the number of fish harvesters reported is the same in both
years but the amount of fish caught is almost 4,000 less in 2013.
Table 4: The relative success of each Mackenzie/Arctic Red fish harvester on an annual basis:
Year
2015
2014
2013
2012
2011

Average # of Fish Caught
per Person
297.90
392.75
407.24
595.91
426.68
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Table 4 shows a decrease in the average number of fish caught per person, since 2011. There are many
variables which could affect the number of fish caught and are outside the scope of this project.
Anyone seeking further information regarding fish harvesting should contact the local Renewable
Resources Council, or the Department of Fisheries and Oceans (DFO).
Recognizing the voluntary nature of acquiring this data, and to better quantify this data in the future,
INF is considering adding questions to determine level of effort needed to catch fish. This information,
year over year, should provide better insight as to the strength of the fishery near the ferry landings, as
it relates to effort. Advice on how to best determine level of effort per catch will be sought from various
fisheries managers.
c) A discussion of the effectiveness of aerial imagery as a means to identify changes in river
morphology;
INF notes that the following response addresses the above requirement as it relates to the ferry
landings, and not as a means to identify general changes to river morphology as is suggested by the
wording in the Licence.
Aerial imagery was not included in the scope of the LAMP and it’s not immediately clear how aerial
imagery would further resolve community concerns regarding the effect of ferry landings on the river
environment. Aerial photography would provide a similar result to the bathymetric maps but without
any of the quantifying data (eg. river depths); changes to the relief above the surface of the river would
be more apparent and further provide anecdotal evidence about what other processes may be going on
around the river, but it would not provide any more of an answer to the continued community concerns.
Information which could be provided by aerial photography has already been captured through
bathymetric mapping, adding it to the conversation now would create an unnecessary additional cost,
both monetary and time, with no added value. Additionally, aerial imagery will show where active
fishing is taking place and will antagonize the concerns raised regarding revealing sensitive fish
harvesting knowledge.
The LAMP 2.0 proposal will discuss looking at Total Suspended Solids (TSS) and turbidity as a targeted
means to determine whether the ferry landings are causing the build-up of downstream sediment as
noted by the communities. This is further discussed in part (e) of this report.
d) A discussion on any changes or modifications made to the original monitoring plan, and lessons
learned from these changes;
As the LAMP progressed, it became clear the proposed methods did not work as expected and were not
as efficient at producing the desired results or solving the primary concern of whether the ferry landings
were negatively affecting the rivers. The maps, which were proposed to provide bathymetric data, were
not able to fulfill that goal; discussion surrounding bathymetry and river morphology is a lot bigger than
looking at the water column depth of a river. However, at the end of the first five years of study, we
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have furthered the discussion and provided more baseline data which can be used going forward.
Moving away from qualifying the macro physical factors such as sandbars and water column depths is
reasonable as five years of LAMP has shown no correlation can be found between the ferry landings and
the negative effects noted, on the rivers.
This is perhaps the most important lesson learned while completing the first five years of the LAMP and
was an important consideration when developing LAMP 2.0 which is discussed in part (e) of this report.
e) Suggestions for future updates to the study design that could improve the effectiveness of the
monitoring plan.
Changes to be incorporated in t LAMP 2.0 are based on lessons learned from the original monitoring
plan.
•

As the macro level of study of water column depth showed no correlation to the ferry landings,
specific targeting of the potential impacts will be implemented. Measuring Total Suspended
Solids (TSS) and turbidity in the river(s) during periods of ferry landing maintenance activity and
when river conditions may be at their most dynamic.
o Measurable increases in TSS and turbidity could indicate whether periods of increased
ferry landing maintenance activity are having any effect on the river(s).

•

Using an independent third party to complete the work, with Departmental oversight.
o During the water licence renewal review process, reviewers identified that they wanted
a study completed in the same way as the 2002 Aquatic Effects Study. While there is
limited value in repeating the same study, there is value in having an impartial third
party, such as a university, come in and complete a more targeted, science-based study;
it may help ensure continued community involvement in all aspects of the LAMP.

•

Continued inclusion of community members during field work and accumulation of fish
harvesting data.
o Qualification of the fish harvest data to include level of effort taken to catch the fish
may help to identify factors contributing to the concerns from the communities.
o This proved to be one of the biggest successes of the LAMP and the Department hopes
to see continued involvement from the community in as many aspects as is reasonable.

By bringing in a third party such as a University, incorporating lessons learned so as to now target
potential changes that are quantifiable in terms of total suspended solids and turbidity, and expanding
the successful fish harvesting data, the Department is confident that LAMP 2.0 will further inform
parties about the interactions of the ferry landings with the rivers.
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APPENDIX A
BATHYMETRIC MAPS
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BATHYMETRIC MAPS
PEEL RIVER 2012-2015
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MACKENZIE RIVER 2012-2015
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