
The Problem

The Mayo River Flood Control project was initiated by Yukon 

Government Community Services in response to significant 

winter ice-related flooding on the lower Mayo River affecting 

the Village of Mayo and Yukon Energy’s operations, between 

2010 and 2014.

 Private and public properties affected by flooding (private 

residences, Village of Mayo infrastructures, YEC diesel plant, 

roads and trails, etc.)

 Significant capital costs to Yukon Government to perform 

emergency flood relief efforts including extensive ice removal

 Reduction in winter generation at Yukon Energy’s Mayo 

Generating Station over at least 4 winters

 Constant community concerns over winter months and lack of 

trust amongst stakeholders creating stress within the 

community
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Approach to the Solution

During the preliminary design phase the causes of flooding were 

analyzed and long term objectives were defined. Numerous studies 

were completed which include hydraulic/ice studies, geomorphology 

analysis, sediment transport analysis, geotechnical assessment, etc. 

The project goal was to reduce or eliminate flooding in the Village 

of Mayo, while minimizing human intervention and at the same 

time providing the opportunity to maximize hydroelectric 

generation during the winter. 

1. Develop and implement a winter 

operation protocol

2. Increase hydraulic capacity of 

the lower Mayo River

3. Provide bank stabilization 

4. Permanently establish overflow 

diversion channels
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Eroding banks

Existing diversion channel

Shallow and not well defined channel



Flow Management
A flow management committee was establish in 2014 by YEC and CS-IDB 

to collect and analyze data from a monitoring and instrumentation program, 

as well as to develop flow management procedures to minimize ice-related 

flooding issues. The goals of flow management are:

1. To promote the formation of an ice cover on the river by reduce frazil ice 

generation which tend to cause restrictions along the river

2. To minimize daily and hourly flow rate fluctuations to minimize frazil ice transport 

downriver and to avoid breaking or collapsing the ice cover
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Construction of Permanent Works
Design and construction of permanent flood 

mitigation works was completed in 2016 for the most 

part.

• Permanent access roads along the river to 

provide access for construction and future 

maintenance. Six culverts were placed along the 

roads to cross two side channels use as salmon 

rearing habitat

• Sediment removal (estimated volume 6,850 m³) 

on the lower Mayo River, with access to the 

different zones via temporary causeways

• Bank protection with riprap over a linear distance 

of 320 m

• Permanent diversion channels to provide 

additional hydraulic capacity in periods of high 

water levels (to be completed in 2017)

Construction was completed over a 6 week period with a very tight schedule to 

accommodate the fish timing window for instream works. Numerous 

environmental constraints had to be adhered to and the project was completed 

successfully on time with good protection of the environment.

Construction of the permanent works was completed entirely by contractors from 

the Mayo area.  A Project Management approach by Yukon Government 

facilitated leveraging local resources from the Village. The expertise gained from 

this project has stayed within the community and it will facilitate future 

maintenance and monitoring of the river. This experience will be valuable for 

projects to be completed in other communities.
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The Outcome
Both the flow management protocol and the flood mitigation works have proven to be successful in reducing ice-related winter 

flooding on the lower Mayo River. The ice processes on the river are now well understood and documented.
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2014/2015 2015/2016 2016/2017

Flow 

Management 

No

ManagementTotal winter generation at Mayo GS (YEC)

2011/2012: 21.2 GWh          2014/2015: 30.4 GWh

2012/2013: 25.6 GWh          2015/2016: 31.4 GWH

2013/2014: 29.2 GWh          2016/2017: 15.4 GWH (as of Jan 15)

Since the flow management protocol was initiated in fall 2014, the community has not 

experienced any significant flooding nor has emergency flood relief efforts been required (such 

as extensive mechanical ice-removal).

The construction of the flood mitigation works has allowed to stabilized the lower Mayo River , 

provide permanent access for future maintenance activities and allowed to lower water levels. A 

robust monitoring program is now in place and will provide the basis for future flow 

management on the river.

The project has increased the confidence of the residents of Mayo in Yukon Energy’s hydro 

operations on the river as well as Yukon Government ability to solve the issues of recent years.

The project has significantly contributed to the residents of Mayo, providing job opportunities 

and keeping the knowledge of the river within the community.

Ice cover forming with shore ice growth

Bank protection and access road


