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Keeyask Generation Project 
Notice of Alteration - Environment Act Licence No. 3107  

Short Term Release of Seepage Water with Elevated Total Suspended Solids at the South Dam 
Cofferdam 

 
 

Manitoba Hydro, in its delegated authority to manage construction of the Keeyask Generation Project on 

behalf of the Keeyask Hydropower Limited Partnership, is requesting an alteration to Environment Act 

Licence (EAL) No. 3107 to temporarily release seepage water from the South Dam Cofferdam (SDCD) 

directly to the Nelson River, when the end‐of‐pipe Total Suspended Solids (TSS) concentration is greater 

than 50 mg/L. The duration of this request is until repairs to the upstream South Dam Cofferdam have 

been completed, which are anticipated to be completed by the middle of November 2018. 

 

Background 

 
The Keeyask Generation Project Environmental Protection Plan (EnvPP), section 7.21.2 #5, states: 

 

Impounded water will be tested for total suspended solids (TSS) before release. If 

TSS concentration is < 25 mg/L, the water can be released directly to the Nelson 

River. If the water does not meet these criteria, it will be treated prior to release. 

 

In July 2017, approval was received to add the following clause to the EnvPP: 

 

At designated discharge locations, as shown in Figures 1 and 2, impounded 

water with total suspended solids (TSS) concentration up to 50 mg/L can be 

discharged directly to the Nelson River. When TSS concentrations exceed 25 

mg/L, water discharge volumes along with corresponding TSS concentrations 

will be recorded and included in the annual Environmental Protection Plan 

report. 

The Keeyask Generation Project South Dam will be located in the south channel of the Nelson River, 

Figure 1 and construction will occur in the summer of 2019. To prepare for this, excavation; 

surface/foundation preparations and installation of the grout curtain will occur in the fall/winter of 

2018/2019 and must be conducted in the dry; therefore, the South Dam cofferdam needs to have a well-

managed seepage plan.  

 

Dewatering of the South Dam Cofferdams started on September 16. After the fish rescue was completed 

on September 26, it became apparent that the foundation of the upstream SDCD was experiencing 

seepage at a rate higher than designed at approximately 500 L/s (0.5 cms or 8,000 USgpm). This appears 

to be attributed to unforeseen geological conditions and/or alluvial deposits along the river bed. 

Although a cleaning operation was completed on the toe of the upstream SDCD to remove alluvial 

deposits on the river bed, it appears there is a bedrock low which was beyond the reach of the 
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equipment used for cleaning.   

 

The seepage is currently being managed with diesel pumps but will be difficult to maintain in the winter 

months and during construction of the South Dam, therefore steps are being taken to reduce the flows. 

As well, removal of unclassified material within the footprint of the upstream and downstream SDCDs 

would increase the seepage rate to levels that could become unmanageable.  A repair option has been 

developed for the northwest corner of the upstream SDCD and should be executed before continuous 

freezing conditions occur. During the first week of October 2018, the day temperatures at the Keeyask 

site have been below 5oC and overnight temperatures have been between -5 to 0oC.  

 

Based on past experience, it is likely that the end of pipe TSS concentration will increase above 50 mg/L 

during execution of cofferdam seepage repairs with short term spikes up to 1000 mg/L. At the current 

seepage rates it is not feasible or practical to pump or transport the water by truck to the settling pond. 

Diverting this water to settling ponds for treatment would require running heated lines across the 

currently flowing spillway for a distance of 3.0 km to an existing settling pond north of the tailrace 

channel or running a heated line for a distance of at least 3.7 km south to the borrow site S2a. Therefore 

to meet the TSS concentration limits as stated in the EnvPP, pumping of the seepage water would need to 

be suspended until sediments settle. This could result in flooding of the South Dam footprint which would 

delay the South Dam foundation excavation and curtain grouting activities. There is also a risk that if 

pumping of seepage water is stopped due to high TSS levels that the downstream SDCD would be 

overtopped. The crest of the downstream SDCD is at elevation 145.6 m, the crest of the upstream SDCD is 

152.2 m and current upstream water level is approximately 148 m.  With the upstream water level 

approximately 2.4 m above the crest of the downstream SDCD the risk of uncontrolled overtopping of the 

cofferdam exists and needs to be avoided. A delay due to flooding in the South Dam channel would 

jeopardize activities scheduled for both the winter of 2018/2019 and summer of 2019.  

 

To reduce the risk of schedule delays, an alteration to EAL No. 3107 is requested to temporarily release 

impounded water from within the South Dam Cofferdams directly to the Nelson River in the Spillway 

Channel, even if TSS is greater than 50 mg/L.  

 

Description of Construction of South Dam Cofferdam Repair 

 

Construction activities to decrease the seepage of the upstream SDCD includes constructing a rock groin 

upstream of the current upstream SDCD, widening the existing key-in to the Spillway Cofferdam and 

placing additional impervious material between the existing upstream SDCD and the proposed rock groin, 

Figures 2a and 2b. All this work will be within the footprint identified in the Notice of Alteration to 

Environment Act Licence which was approved on August 9, 2018. 

 

Potential Environmental Effects 

 
Repairs to the upstream SDCD will involve the placement of impervious material (clayey silt – Class A) 
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which will be sourced from one of the current borrow sources, most likely from S2a located 3.5 km south 

of this site, Figure 3. Currently, cofferdam seepage water is “clean” and the TSS concentration is similar to 

the levels in the Nelson River. During the repair, it is anticipated that the material that is being placed will 

be suspended in the seepage water. Based on past experience, it is likely that the end of pipe TSS 

concentration will increase above 50 mg/L during execution of cofferdam seepage repairs with short term 

spikes up to 1000 mg/L. It is proposed to discharge this water directly to the Nelson River in the Spillway 

channel.  

To determine potential effects of discharging water with elevated TSS, sediment plume modeling was 

conducted with a TSS concentration of 2,000 mg/L at a rate of 600 L/s (9,500 USgpm), which produces a 

sediment loading rate of 1.2 kg/s. Previous analyses investigated the same loading rate at the spillway for 

a flow of 3,500 cms in the Nelson River. The modeled sediment plume (Figure 4) showed in stream TSS 

increases of >5 mg/L were confined to a highly localized area at the point of discharge while the plume of 

TSS increase from 1-5 mg/L did not extend beyond the end of the discharge channel. Although the 

current river flow of about 2,700 cms is lower than the 3,500 cms used in the model, it can be expected 

that TSS increases >5 mg/L would similarly remain confined to a highly localized area near the point of 

discharge due to rapid mixing in the turbulent flow of the discharge channel. The area with TSS increases 

of 1-5 mg/L would likely affect a similarly narrow part of the flow but extending somewhat further 

downstream within the area of high flow velocities and turbulent conditions. River flows were projected 

to increase to about 3,300 cms (50th percentile estimate) by mid-November, bringing flow conditions 

closer to those represented in Figure 4. 

Based on the models, the increase in TSS concentration will not be greater than 5 mg/L above 

background downstream of the Spillway Discharge Channel. Releasing seepage water with elevated TSS 

in the Spillway channel is expected to have negligible effects to fish.  

Monitoring and Reporting 

Monitoring TSS will continue to be performed by Manitoba Hydro Environmental Inspectors and the 

Contractor’s environmental and water management team. A summary of the volume of water pumped 

and the TSS concentrations will be submitted to the Environment Officer, Environmental Approvals 

Branch once the repairs are complete.  

The sampling location is at the pump station, these are sampled at least twice per day. Real-time 

monitoring of TSS cannot occur, therefore the relationship between turbidity and TSS that is provided in 

the Sediment Management Plan for In-stream Construction will be utilized which is: 

TSS (mg/L) = 0.79 Tu (NTU) – 2.86 

It should be noted that the SMP stations have been removed for the shoulder season, therefore 

monitoring SMP downstream at SMP 2 and 3 will not be possible.  
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Summary of Potential Effects 

Model results for a moderate river flow showed that the sediment load from dewatering has a 

negligible, highly localized effect on in-stream TSS even if the end-of-pipe limit is increased to 2000 

mg/L. The source of the sediment load will be from raw impervious material that is sourced within the 

project site. The effects on downstream sedimentation would not be measurable.  
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