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1.0 INTRODUCTION 
 
Clause 17 of Environment Act Licence 1645 RRRR for the Selkirk Generating Station 
requires that Manitoba Hydro install and maintain a fish barrier fence (barrier) on Cooks 
Creek.  This barrier is intended to prevent fish from moving into Cooks Creek during 
operation of the generating station in winter and being exposed to thermal shock when 
the station ceases operation. 
 
The following document includes the alternatives considered by Manitoba Hydro for the 
required barrier, the design of the barrier and the procedures for undertaking the annual 
activities associated with installing and removing the Cooks Creek fish barrier. 
 



 

2 

2.0 BACKGROUND 
 
In December 1988, a few days after a shut down of the Selkirk Generating Station, 
several adult catfish were found frozen into the surface ice at several locations 
downstream of the generating station cooling water outfall on the lower reaches of Cooks 
Creek.  Investigations by Manitoba Fisheries Branch and Manitoba Hydro concluded that 
these fish had been attracted into the creek by the cooling water discharge from the 
generating station, which was warmer than the water in the Red River.  When the station 
shut down and the warmer water discharge terminated, the fish were exposed to the 
significantly lower temperature natural flows, suffered thermal shock, and became 
immobilized and embedded in the forming ice cover.  
 
Although there had been numerous generating shut downs under similar conditions in 
previous winters, this was the first time any fish kill had been observed in Cooks Creek.  
Manitoba Hydro undertook two mitigation actions to reduce the possibility of a re-
occurrence: i) erection in winter of a physical barrier to prevent fish attracted by the 
warmer flows from entering Cooks Creek, and ii) development of water management 
procedures during station shutdown to reduce abruptness of the temperature decline.  
Both these actions have subsequently been included as conditions of the Environment Act 
Licence for the Selkirk Generating Station. 
 
There are several issues that affect the design and operation of a fish barrier in the lower 
reaches of Cooks Creek.  These include type of barrier, location of the barrier, stream 
conditions and hydrology including ice cover, opportunity for downstream movement of 
fish from upstream reaches, public use of the creek and safety, and timing of barrier 
installation and removal.  
 
Over the past decade Manitoba Hydro has made several improvements in the initial 
design and installation procedures for the fish barrier.  As there have been no known fish 
kills in Cooks Creek since the barrier has been in place and the modified shut down 
procedures have been implemented, it appears these mitigation actions have been 
effective.  Manitoba Hydro is committed to maintaining theses protections as the Selkirk 
Generating Station continues to operate.       
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3.0 LOWER COOKS CREEK 
 
The lower portion of Cooks Creek extends approximately 10 km from the cooling water 
outfall for the Selkirk Generating Station to the Creek’s confluence with the Red River 
Figure 1).  The 2 km of the creek immediately downstream of the outfall passes through a 
residential area of the community of East Selkirk, the remainder of the lower reaches of 
the creek pass through rural farm properties.  The lower reaches of the creek can only be 
accessed by two means i) by boat from the fire hall boat launch East Selkirk or from the 
Red River or ii) by land across farm fields. 
 
Cooks Creek flows in a series of glide areas and pools in a steep banked channel incised 
in the flat adjacent agricultural land.  Water depths in typical flow conditions are less than 
2 m in the glide areas and as much as 3 m in pools.  The creek banks are unconsolidated 
mineral materials (soil, clay, overburden, and gravel).  The creek bottom is primarily mud 
of varying consistency; occasional boulders are evident in both the banks and bottom.  
The banks and riparian buffer support scattered stands of trees and shrubs, all stable areas 
above the water line are heavily grassed.  
 
Cooks Creek has a drainage area of approximately 580 sq km; most of the watershed is 
very low relief agricultural farmland. Flows in Cooks Creek are seasonally variable. In 
winter, when the station is operating, natural flows are often much smaller than the 
cooling water discharge so the stream cross section and hydrology for the barrier can vary 
widely.  The water levels and flows in the lower five kilometers of the creek are primarily 
determined by Red River levels, which in turn are affected by water levels and wind 
direction on Lake Winnipeg.  Winter ice cover on the creek downstream of the cooling 
water out fall can become more than 1m thick when the station is not operating.  When 
the station is operating the warmer discharge removes most of the ice cover form the 
main creek channel down to its confluence with the Red River. 
 
The waters of the lower of Cooks Creek and the Red River have similarly high 
concentrations of suspended sediment and high turbidities resulting in restricted light 
penetration within the waterbodies. 
 
The lower reaches of the Cooks Creek provide habitat for a wide assembly of aquatic 
biota.  This habitat is believed to be used for feeding, rearing, and over-wintering for 
many species and as spawning habitat for some species.   The extent of useable habitat 
varies seasonally and with the magnitude of flows in the creek.   



 

4 

 
Figure1. Fish barrier location on Cooks Creek. 
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The creek is utilized by local residents and others for recreational purposes including 
boating, canoeing, and angling in summer.  Water from the creek is used for irrigating 
local lawns and gardens and for cattle watering. 
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4.0 ISSUES ASSOCIATED WITH A FISH BARRIER 
 
While the purpose of the fish barrier is relatively straightforward, there are several factors 
that affect the location, design, and operation of the barrier.  These factors include: 
 
- Selection of a preferred location for the barrier; 
- Need for an effective barrier to prevent upstream fish movement throughout the 

winter regardless of water regimes and ice cover conditions; 
- Timing of installation and removal of the barrier vis-à-vis ice cover and operation of 

the generating station; and 
- Need for unimpeded public navigation on and other uses of the lower reaches of the 

creek during the open water season. (Note: Staff in Manitoba Hydro’s Environmental 
Licensing and Protection Department are inquiring as to whether Navigable Waters 
approvals are required for this installation.) 

 
In addition, it is desirable for the barrier to allow voluntary downstream passage of fish 
present in the creek upstream of the barrier at the time of installation.  Manitoba Hydro 
also requires safe and efficient procedures for the installation and removal of the barrier.  
 
4.1 Types of Fish Barriers 
 
Two general types of fish barriers were considered for the Cooks Creek installation: 
physical barriers and behavioral barriers.  Potential physical barriers included permanent 
weir-like structures, or temporary flexible fences or nets.  Potential behavioral barriers 
included flow deflectors; air bubble, sound or light curtains; and electric current fields. 
 
The behavioral modification alternatives were not considered appropriate for the Cooks 
Creek situation.  Behavioral modification barriers require a high level of technical 
support and the Cooks Creek barrier would be required to operate continuously for a 
period of approximately 6 months each year, in a remote un-serviced site with infrequent 
maintenance, under variable flow and ice conditions.  In addition the effectiveness of 
behavioral type barriers in Cooks Creek’s turbid water conditions and for the different 
species of fish found in Cooks Creek is also uncertain. 
 
Permanent or inflexible weir-type structures could cause unacceptable interference with 
navigation on the creek in the open water season.  These types of barriers would be 
subject to annual damage and probably destruction, due to ice and high flows during 
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spring break-up.  Weir structures would also be very costly to construct and could be 
subject to extensive licencing processes.  
 
Therefore, only non-permanent fence or netting type barriers were considered feasible for 
this situation. 
 
4.2 Barrier Site  
 
As indicated in Section 3 describing the lower reaches of the creek, access to the creek is 
a major consideration in the selecting a location for the barrier.  Locating the barrier as 
far downstream as possible will provide the most separation of fish from the highest 
temperature cooling water discharge, thereby reducing the range of water temperatures to 
which fish may be exposed.   
 
A site approximately 1 km upstream of the creek mouth and 7-8 km downstream of the 
cooling water outfall provides a suitable location.  The landowner has agreed to allow 
access across his land, providing his crops are not disturbed.  A trail provides vehicle 
access to within 300 m of the creek under most weather conditions and in fair weather, 
vehicle access to the creek bank is possible along a field perimeter.   This site also is 
being utilized as the location of the most downstream temperature monitor for the Selkirk 
Generating Station cooling water discharge in Cooks Creek.  
 
At this location, in the fall of 2004 under moderately high water conditions, the creek is 
approximately 55 m wide with a maximum depth of 3 meters.  The creek cross-section is 
a smooth symmetrical ‘dish shape’ with mud substrate materials (Figure 2).  Flow 
velocities are very low due to backwater and wind effects from the Red River and Lake 
Winnipeg. 
  

4.3 Barrier Design 
 
As described in the preceding section the preferred barrier type is a fence or net type 
installation.  Over the several years the fish barrier has been installed at this location, 
Manitoba Hydro has used three different barrier designs.  Initially, posts were driven into 
the creek bed and ‘chicken wire’ type material attached to the posts.  This design was 
very labour intensive, particularly when the fence was installed after freeze-up through a 
slot sawed in the ice cover of the creek.  When the fence was installed earlier in the fall 
from a boat, the wire mesh was awkward to handle.  In a later configuration, the top of  
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Cooks Creek Cross-Section at Fish Fence 
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Figure 2. Cross-section at the barrier site, October 22, 2004.   
 
Bottom materials were soft mud in the middle of the stream with medium to harder mud 
on the side slopes.  Boulders were noted at distances 6 & 27 meters. Measured velocities 
were <0.1 m/sec at all distances.     
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the fencing was attached to wooden boards on shore and the fence was dragged across the 
creek.  In addition to being difficult to install, the wire mesh fences could not be 
recovered prior to break-up each spring, and the potential for contributing additional 
debris to the creek was high. There was also some concern that when installed, these 
structures were not ‘sealing’ to the creek bottom and may not have totally prevented 
upstream passage of all the targeted adult fish. 
 
Recently, Manitoba Hydro has been constructing the barrier using braided cotton or 
nylon netting having a 2.5 cm (square) mesh and attached floats and bottom weights.  
This net, which is approximately twice as deep as the creek is strung from shore to shore 
by boat in late fall and attached to anchors on each shore.  Over winter, during periods 
when the Selkirk Generating Station is not operating, the upper portions of the net 
become imbedded in the ice and the net may be taken downstream with the ice in spring.  
In some years, remnants of the net have been recovered from the creek bank following 
spring break-up.  It is generally believed this pliable net ‘seals’ to the creek bottom and 
effectively blocks the creek from upstream or downstream passage by larger fish.  
     
Potential improvements to the present barrier such as using other colors of net twine and 
provision of downstream fish passage have been considered but have not yet been 
implemented.  The nets used to date have been constructed of black twine; a lighter 
colored twine may provide a more visible barrier during some light conditions.  However, 
sediment and organic debris in the water will likely darken the twine over time, rendering 
twine color a moot point.  Downstream passage for fish past the barrier may be possible 
if a ‘wind sock’ type opening was inserted in the net.  This feature could be requested 
from the net supplier when netting was being ordered.  It is expected the slight current in 
the creek will curve the net and extend the ‘wind sock’ sufficiently to allow downstream 
fish passage.  A temporary anchor placed on the stream bed immediately downstream of 
the net would assist the ‘wind sock’ to remain extended in the downstream direction.  
Monitoring will be required and adjustments may be necessary until a suitable 
configuration is identified.  
 
4.3.1 Barrier Installation and Removal 
 
The timing of installation of the barrier is a matter of concern.  While it is undesirable to 
install the barrier so early in the fall as to interfere with the use and enjoyment of the 
creek by local boaters and canoeists, it is desirable to have the barrier in place in advance 
of commencement of winter operation of the plant or formation of ice cover.  The intent 
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is to install the barrier net after most fish have moved downstream, in general when 
ambient water temperature is consistently <6oC and descending.   If the station has been 
operating throughout the fall, some fish may have already been attracted into the creek by 
the warmer waters.  Shutdown of the station will terminate the warm water discharges, 
and in combination with lower natural flows, will encourage fish to move downstream 
out of the creek and into the river before the barrier is installed.   
 
Removal of the barrier also presents difficulties.  Because the Selkirk Generating Station 
operates infrequently, the barrier usually becomes frozen into the ice cover of the creek 
by the end of the winter season.  As a result, the barrier is difficult to remove prior to ice 
break-up.   During the break-up period, ice conditions are unsuitable and unsafe for 
barrier removal.  To date, the higher spring water levels and flows usually have taken the 
barrier downstream with the ice. If the generating station is operating, removal is 
facilitated by the lack of ice cover but the barrier is left in place until spring spawning 
movements commence – which generally occurs when ambient water temperatures in the 
creek and river rise above 4oC or 5oC.  
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5.0 PREFERRED BARRIER DESIGN AND INSTALLATION PROCEDURES 
 
5.1  Recommended Design 
 
Site:  Existing barrier site, 7-8 km downstream of cooling water out fall.  
Material:  Nylon knotless netting. 
Mesh:  2.5 cm square mesh.   
Size:  > 60 m long, >3.5 m deep. 
Flotation: Normal.  Floats should be visible. 
Lead Line: Extra weights (up to 2x normal weighting).  
Anchor Points: Net attached to fixed objects on each bank.  
Special Features: i) Wind sock type opening in net, 20 – 25 cm diameter. 

ii) Steel cable strung in net bottom and attached to either terminal 
anchor to assist in spring recovery. 
iii) Possibly, a temporary anchor on creek bed to keep the wind 
sock extended.  

 
 
5.2 Recommended Barrier Installation and Removal Procedures 
 
A.  If the station is not operating:  
 
Installation: 
 
- About November 1,  
- Prior to general freeze-up of the creek,  and 
- After ambient water temperature in Cooks Creek declines below 6 Co for 3 

consecutive days; 
- Install barrier net as described, by boat. 
 
 
Removal: 
 
- About April 1,  
- While ice cover is intact, 
- On foot, release net floats and top line as much as possible from ice cover, 
- Release net anchors and bottom cable, and 
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- If possible, remove barrier net, cable and temporary anchor. 
- If net cannot be removed due to ice,  leave one anchor and one end of bottom cable 

attached, and  
- As soon as possible after spring break-up, recover net, bottom cable and temporary 

anchor, by boat. 
 
B. If the station is operating:  
 
Installation: 
 
- About November 1,  
- After ambient water temperature in Cooks Creek (at the 1 km U/S site) declines 

below 6 Co for 3 consecutive days, and 
- After the station has been shut-down for at least 48 hours, 
- Install barrier net as described, by boat. 
 
Removal: 
 
- About April 1,  
- When it is safe to boat on the creek, and 
- After ambient water temperature in Cooks Creek (at the 1 km U/S site) has risen 

above 4oC for 3 consecutive days, 
- Release net anchors and bottom cable; recover net, bottom cable and temporary 

anchor, by boat. 


