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Background
The use of granular material for ferry landings on the Mackenzie and Peel Rivers has raised
environmental concerns among local community members. Nearby communities are worried that the
addition of granular material has the potential to increase total suspended solids in these rivers
downstream of the ferry landings, resulting in increased turbidity. In addition, there is a concern that
granular material is moving downstream, altering river bathymetry, and resulting in diminished fishing
habitats. To reduce the potential impact of introducing granular material to the rivers, the Department
of Infrastructure (INF) has used clean, local material that does not have a high fraction of fine particles.
The INF has also removed granular material from the landing sites at the end of each season to reduce
loss of material throughout the winter. Despite these mitigation measures, concerns remain among
local community members as to the impact of the granular materials used for ferry landings.
Proposed monitoring study
To examine the potential impacts of the construction of granular ferry landings on water quality in the
Mackenzie and Peel Rivers, we will collect data before, during, and after the installation of the landings
at each site. Data will be collected on each river during 2017 and 2018 seasons.
The most significant impacts of depositing granular material should occur immediately after
installation of the landings, as water movement will quickly suspend small-grained material, while
leaving gravel and cobble behind. Therefore, a study conducted in tandem with the installation of the
landings would have the highest probability of detecting potential impacts. The study will be conducted
as follows:
•
•

•

Surveys will occur every two days starting eight days prior to the installation of the landings and
continue for eight days after the installation is complete.
Surveys will be conducted at five transects located upstream, and five transects located
downstream, of the ferry landings (Figures 1, 2). For the Mackenzie crossing, a transect will also
be sampled on the Arctic Red River upstream of its confluence with the Mackenzie (Figure 1).
Along each transect, we will measure bedload sediment transfer at multiple sampling points
across the width of the stream (Figures 1, 2). Sediment loads will be measured using a HelleySmith sampler (Figure 3). These data will allow for a comparison of bedload sediment transfer
upstream and downstream of the ferry landings. The resulting data set will also allow for an
estimate of the contribution of the construction of ferry landings (if any) to overall sediment
loads carried by the Mackenzie and Peel Rivers.
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•

•
•

At each transect we will collect ten water samples at each of three depths in the water column:
Surface, mid-point depth, and 1m above the streambed. Water samples will be collected with a
weighted Van Dorn water sampler. Water from each sample will be used to measure turbidity
(LaMotte portable turbidity meter), and 1L from each sample will be stored in Nalgene bottles in
a cooler and returned to the lab for measurements of total suspended solids.
Measurements of total suspended solids will follow standard protocols (Environmental
Protection Agency Method # 160.2).
Statistical tests will be conducted to determine if turbidity, total suspended solids, or bed load
sediment transfer significantly differs between upstream and downstream locations, as well as
through time.

Benefits and potential outcomes
This study will provide data that describes the immediate impact of the construction of ferry landings on
sediment movement, turbidity, and total suspended solids in the Mackenzie and Peel Rivers. If
elevations in measured parameters are detected after construction of the landings, our measurements
of bedload sediment transfer and total suspended solids will allow us to put the contribution of the
landings in context of the total sediment loads transported by these rivers over the course of the year.
Although elevation in bedload transfer or turbidity may be detected immediately after construction, the
quantity may not be significant given annual sediment loads carried naturally by these large rivers.
The data collected from this study will allow the Department of Infrastructure to assess if current
sediment control measures are adequate, and will provide scientifically defensible information to
present to regulators when renewing water licenses for ferry crossings.
Reporting for this project will include an interim update after the first field season, followed by a final
report after all the data has been analyzed. The final report provided to the Department of
Infrastructure will detail the results of the study and will provide recommendations for future
monitoring at ferry landings on the Mackenzie and Peel Rivers. The interim and final reports will be
shared with local Renewable Resource Councils and the Gwich’in Renewable Resources Board.
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Figure 1. Sampling transects and individual sampling points on the Mackenzie River.
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Figure 2. Sampling transects and individual sampling points on the Peel River.
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Figure 3. A Helley-Smith suspended sediment sampler. The sampler is deployed near the streambed and
moving sediments are captured in the filter screen. The deployment of the sampler is timed so that
quantitative estimates of bedload movement can be obtained.
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Fish Harvesting Surveys
Each year, a questionnaire will be sent or delivered to the Renewable Resource Council in each
community to survey fish harvesters about their annual catch, fish quality, fishing conditions,
and their fish harvesting location. Locational information will be for community purposes only.
A member of the community will be hired by the RRC to go around the community to complete
the surveys.
The surveyor will direct the individual being surveyed to place a symbol on the map of locations
where they had fished and caught fish. A map key will be provided and it will include a letter
identifier associated with a species of fish in the index. (e.g. NP for Northern Pike, and LW for
Lake Whitefish). Next to the letter identifier the fish harvester will be asked to include a number
for the amount of fish caught in the area identified. The fish harvester will be asked to submit a
separate questionnaire for the Spring/Summer and Fall/Winter seasons.
The questionnaire will ask for secondary information that will be labeled “voluntary
information.” In this section the fish harvester will be asked to fill out their name and they will
be asked to make comments about any general observations on fish health (see attached
survey). Only general information about where the fish were caught, species and time of year
will from part of the annual reporting, names and any other personal information will not be
shared. The community will also be encouraged to report on failed fishing expeditions such as
when and where the failure occurred. The instruction will be to include an X wherever fishing
did not turn up any fish.
Generally, the surveys will focus on fishing areas within the monitoring grid within 800m
(Tsiigehtchic) and 1400m (McPherson) downstream of the gravel landings.
The information will form a part of the LAMP interim and final report(s) which will be sent to
the RRC of each community and to the Gwich’in Land and Water Board by March 31st, 2017 as a
part of the Ferry Landing Water Licence Annual Report. See the attached Proposal for more
details regarding the components of the interim and final report(s). For details on the Ferry
Landing Water Licences go to the Gwich’in Land and Water Board’s online registry.
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Appendix A
Fish Harvest Questionnaire
and References
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Local Area Monitoring Plan – Fish Harvest Study Questionnaire
What community do you live in?

Ft. McPherson_________

Tsiigehtchic________

What river system are you reporting on?

Peel River__________

Mackenzie_________

What Time of Year was the Harvesting
Spring/Summer ________
Fall/Winter________
(If you fished in both seasons, please use a separate questionnaire for each reporting season)

How many times did you fish this year?

1-5_______ 5-10_______

How many of the trips was nothing caught?

Number __________________

10-20 _____________

Using page three of this questionnaire, please plot on the photo image of the river where you caught fish and
what type by using the symbol to the right of the fish shown. Each time you place a symbol it represents one
fish. If multiple fish of the same type were caught in the same spot, place a number beside the symbol to
indicate the amount of fish harvested at that single location.
Example: If you caught three Jack fish the shore of the Peel river, mark the location on the photo as…….NP3

If you fished in an area and did not catch anything, mark

X in the area where you fished on the map
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Voluntary information:
PERSON
Name:

Age:
Experience in Fishing (years):

General Comments (anything you want to say about fish health, recommendations, concerns)

All data is being collected under and subject to the NWT Access to Information and Protection of Privacy Act. Personal information will only
be released at with the permission of the individual.
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Fish Name

Broad Whitefish - Coregonus
nasus

Lake (Humpback) Whitefish Coregonus clupeaformis

Northern Pike - Esox lucius

Burbot - Lota lota

Inconnu - Stenodus leucichthys

Gwich’in Name

Fish Image

Symbol to Use

Luk Zheii

BW

Dalts’an

LW

Eltin

NP

Chehluk

BT

Sruh

IU
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