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1. Introduction 

This report outlines further development of the Taltson River Basin Model, which was initially 
developed in 2006 and revised in 2007.  The study area for the model is shown in Figure 1-1.  A 
complete discussion of earlier versions of the model can be seen in the Taltson River Basin Model 
Report (Rescan 2006a) and the Taltson River Basin Model for Proposed Power Plant Upgrades 
(Rescan 2007).  Some of the information in the earlier reports from 2006 and 2007 has been 
reproduced herein to improve the readability of this latest model report.  The purpose of this 
hydrologic modelling study was to model the changes in operations of the Nonacho Dam and the 
Twin Gorges power facility following the proposed expansion of the existing facility as part of 
the Taltson Hydroelectric Expansion Project (the Project). 

The model was developed using HEC-ResSim software.  This report describes the approach used 
to represent the key components of the routing model (including hydrological inputs, flow routing 
through lakes and rivers, outflows from Nonacho Lake and Twin Gorges, and rating curves for 
prediction of water level variations at selected river sections).  In addition, the report outlines the 
results of a series of model runs which were based on potential expansion scenarios of the existing 
Twin Gorges power facility.  The scenario runs compare simulated post-development water levels 
and flows at key locations in the model to estimated historic conditions. 

The primary use of this report was to support an environmental effects assessment of the Project.  
An assessment of the potential power generation abilities of the different expansion scenarios, 
which is being undertaken by the Dezé Energy Corporation Ltd. (Dezé) in a separate study, is not 
within the scope of the work described in this report. 

As the Project moves forward, the model may be adjusted to broaden its use beyond a support 
tool for an effects assessment and to improve upon the representation of specific components of 
the Project within the model.  In this regard, the 2008 model is considered a “working model” 
that can evolve along with the Project itself. 

The existing 18 MW Twin Gorges power facility was originally developed in 1965 to supply 
power to the Pine Point Mine.  In 1968, a dam was constructed on Nonacho Lake to increase 
storage capacity in the basin.  Three gates were constructed in the dam to regulate storage.  The 
project provided power to the mine until the mine’s closure in 1986. 

Since the closure of Pine Point Mine, the project has supplied power to the communities of Hay 
River, Northwest Territories (NWT) and Fort Fitzgerald, Alberta, but at an output that is less 
than full capacity.  Since 1986, the generating output has ranged from 8 to 12 MW.  The 
decrease in power demand has resulted in the need for little or no regulation of releases from 
Nonacho Lake.  Excess water that reaches the Twin Gorges Forebay spills over the South Valley 
Spillway (SVS) into Trudel Creek.  The SVS is located approximately 6 km upstream of Twin 
Gorges Dam.  Trudel Creek flows approximately 30 km from the SVS in a loop that rejoins the 
Taltson River downstream of Twin Gorges Dam. 
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Following an increase in mining activities in Northern Canada, Dezé (a partnership of the 
Northwest Territories Power Corporation (NTPC)) is proposing an expansion to offset power 
production in the region provided by burning of fossil fuels.  The preferred option for expansion 
of the existing Twin Gorges power facility is to construct a 36 to 56 MW power plant to the 
north of the existing 18 MW plant. 

In order to generate power at full capacity following the expansion, there will be a need for more 
regulation of flows within the Taltson River Basin.  Nonacho Dam will undergo the following 
proposed upgrades to satisfy this need (NTPC 2006): 

• leakage through the existing dam will be curtailed and sluice gates will be closed and 
sealed; 

• a new gated release facility will be constructed with four new sluice gates capable of 
releasing a combined 120 m3/s at minimum lake levels; and 

• the existing rock spillway will be raised by 0.5 m by means of a concrete sill. 

Excess water will be stored in Nonacho Lake during the freshet period and released during fall 
and winter months. This will result in changes in flow conditions and water levels downstream of 
Nonacho Lake. Peak flows and peak water levels during freshet will be decreased, while fall and 
winter flows will increase compared to current conditions. Flows within Trudel Creek will also 
change. With increased flow requirements at the power plant, less water will be spilled over the 
SVS. 
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2. Model Set-up and Updates from 2007 Model 

This section describes the set-up of the Taltson River Basin Model.  The section considers six 
key items: 

• model software; 

• model schematic and representation of model zones; 

• hydrological inflows; 

• flow routing; 

• approach to modeling key control structures (e.g., Nonacho Dam and Twin Gorges power 
facility); and 

• derivation of rating curves for key river sites and lake outlets within the model. 

The model was initially developed in 2006 (Rescan 2006a), and updated in 2007 by incorporating 
field data collected that year (Rescan 2007).  Additional updates to the model were made in late 
2008 to address issues raised following a detailed review of the model output from the 2007 model 
as well as an earlier 2008 model.  The model updates from the 2007 model included: 

• revised input hydrographs; 

• an increase in the storage capacity of Nonacho Lake; 

• revised rating curves and storage functions for Taltson, Lady Grey, and Benna Thy lakes, 
the Taltson River below the Tazin River, the Taltson River below Twin Gorges, the 
Taltson River near Rat River, and Trudel Creek; and 

• incorporation of a minimum release of flow at the SVS to Trudel Creek. 

This report was completed in two stages.  An initial draft of this report was completed and 
reviewed by an independent consultant, Wilson Hydrotechnical Services (WHS).  A number of 
suggestions were provided by WHS following the preliminary review that were subsequently 
implemented into the model and are documented in this final report.  In addition, WHS contributed 
to the implementation of some of the model revisions; namely back-routing of observed Nonacho 
Lake water level data to provide estimated inflows to Nonacho Lake (see Section 2.3.2.1), and 
routing of observed Thoa River flow data through Hill Island Lake (see Section 2.3.2.2). 

A description of the model set-up for the 2008 model is provided in the following sections.  A 
full presentation of model set-up and output data is provided in Appendices 1 to 5. 

2.1 Model Software and Elevation Datum 

2.1.1 Model Software 
The Taltson River Basin Model was developed using the latest version of HEC-ResSim software 
developed by the United States Army Corps of Engineers (USACE) (HEC-ResSim 3.0).  The 
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software was developed to assist planners and engineers in predicting the hydrologic response of 
reservoir systems to changes in management and reservoir operations.  This includes the 
simulation of hydropower operations and the subsequent changes to downstream flow 
conditions.  For more information on the HEC-ResSim software, visit 
http://www.hec.usace.army.mil/software/hec-ressim/index.html. 

The latest version of HEC-ResSim includes all of the technical components required for the 
Taltson River Basin model, namely the ability to: 

• model flow routing within river and lake systems; 

• include stage discharge relationships at key stream locations; 

• model control structures such as weirs and gated structures; 

• allow complex modeling of hydropower and reservoir operations; and 

• input flow hydrographs at all boundaries. 

The model comes with a Windows-based user-interface and is free of charge.  The new version 
also contains upgrades that allow a more detailed description of the release decisions for 
hydropower generation operations. 

2.1.2 Elevation Datum 
All elevations presented in this report are measured to mean sea level and elevations are given in 
units of metres above sea level (masl).   

At Nonacho Lake water levels are measured relative to a gauge datum giving values typically of 
the order of 5 to 7 m.  This datum is referred to as the Nonacho Lake Gauge Datum (NLGD).  
The NTPC converts these gauge values into a local datum that approximates to mean sea level.  
This datum is referred to as the Nonacho Lake Local Datum (NLLD).  The relationship between 
the two datums is: NLGD = NLLD + 314.62 m.   

In 2003, field measurements indicated that an additional adjustment was required to relate the 
NLLD to sea level in units of masl.  The relationship between elevation units used in this report 
and the NLLD is:  Elevation in masl = NLGD + 2.41 m. 

Water levels at the Twin Gorges Forebay are measured to a local datum that approximates to 
mean sea level.  This datum is referred to as the Twin Gorges Gauge Datum (TGGD).  In 2003, 
field measurements indicated that an additional adjustment was required to relate the TGGD to 
sea level in units of masl.  The relationship between elevation units used in this report and the 
TGGD is:  Elevation in masl = TGGD + 8.43 m. 

2.2 Model Schematic/Model Zones 
As per the 2007 report (Rescan 2007), the Taltson River system was divided into a number of 
zones.  The model representation of each zone is outlined in Table 2.2-1.  In addition, schematics 
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of the modelled system are illustrated in Figures 2.2-1 and 2.2-2.  These figures indicate the 
location of key model components such as hydrological inflows, control structures and lake outlets. 

Table 2.2-1 
Approach to Modelling Zones 

Zone Modelling Approach 
Hydrological 

Inflows 
Hydrological Inflows modelled: 
Taltson River watershed upstream of Nonacho Lake 

Outflow from 
Nonacho Lake 

Model represents flow over the spillway to the Taltson 
River, through underflow gates, seepage through the dam, 
and flow over the Tronka Chua Gap 

Nonacho Lake Zone: 
Nonacho Lake 

Lake Routing Flow is routed through Nonacho Lake based on rating 
curves for each outlet and specified operations of the 
underflow gates 

Hydrological 
Inflows 

Hydrological Inflows modelled: 
Local inflows to Taltson Lake, King Lake, and Lady Grey 
Lake, and Benna Thy Lake 

Outflow from 
Nonacho Lake 

Flow over the spillway, through underflow gates, and water 
seeping through the dam enters the upstream end of Zone 
1 

Zone 1: 
Nonacho Lake to Tazin River to 
confluence on Taltson River 

Lake and River 
Routing 

Linear reservoir routing is provided for: Taltson Lake, King 
Lake and Benna Thy Lake 

Hydrological 
Inflows 

Hydrological Inflows modelled: 
Local inflows to Tronka Chua Lake and Thekulthili Lake 

Outflow from 
Nonacho Lake 

Flow over the Tronka Chua Gap discharges into the 
upstream end of Zone 2 

Zone 2: 
Tronka Chua Gap to Lady Grey 
Lake 

Lake and River 
Routing 

Linear reservoir routing is provided for: 
Tronka Chua Lake and Thekulthili Lake 

Hydrological 
Inflows 

Hydrological inflows modelled: 
Tazin River at confluence with Taltson River 
Konth River just upstream of Tsu Lake 
Local inflow to Twin Gorges Forebay and Tsu Lake 

Outflow from Twin 
Gorges Forebay 

Model represents flow over SVS and through power plant 

Zone 3: 
Tazin River confluence to Tsu 
Lake outfall 

Lake and River 
Routing 

Linear reservoir routing is provided for Tsu Lake 
Muskingum routing for river reaches between lakes 

Hydrological 
Inflows 

Hydrological inflows modelled: 
Tethul River and Rutledge River 

Zone 4: 
Tsu Lake outfall to Great Slave 
Lake Lake and River 

Routing 
Muskingum routing for river reaches between Tsu Lake 
and Great Slave Lake 

Hydrological 
Inflows 

Hydrological inflows modelled: 
Local inflow to Trudel Creek 

Zone 5: 
Trudel Creek 

Outflow from Twin 
Gorges Forebay 

Discharge over the SVS enters the upstream end of Zone 
5 

 River Routing Flow through Trudel Creek is routed using the Muskingum 
method 
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2.3 Hydrological Inflows 
The model is essentially a flow routing model in that it simulates the movement of water through 
the Taltson River system.  The model does not predict runoff generated from precipitation.  
Therefore, all inflows to the model must be provided.  Hydrological inflows for the model were 
provided for the Taltson Basin upstream of Nonacho Lake and all major lateral inflows from 
Nonacho Lake to Great Slave Lake (Figure 2.2-1).  The lateral inflows include local watersheds 
entering the Taltson River between Nonacho Lake and Great Slave Lake, as well as the Tazin, 
Tethul, and Rutledge Rivers. 

In 2008, one of the key revisions to the 2007 model was the adoption of an alternate method for 
estimating the required inflow hydrographs.  For a complete discussion of the initial method used 
to estimate the input hydrographs, see the Taltson River Basin Model Report (Rescan 2006a).  
One of the main concerns with the 2006 and 2007 models, was the overestimation of simulated 
flow when compared to observed flow downstream of Twin Gorges.  The alternate method used 
in the current 2008 model to estimate the inflow hydrographs was developed to address this 
concern and is presented in Section 2.3.2.  

2.3.1 Available Data 
Water Survey of Canada (WSC) has historically operated a total of eight gauging stations within 
the Taltson River system (Table 2.3-1, Figure 1-1).  Two of the eight stations are currently 
active:  07QD002 Nonacho Lake near Lutsel K’e (water level), and 07QD007 Taltson River 
below Hydro Dam (flow).  In addition, only two of the eight historically operated stations have 
long-term (>25 years) records:  07QD002 Nonacho Lake near Lutsel K’e, and 07QA001 Taltson 
River at Outlet of Tsu Lake (flow).   

In June 2007, WSC was contracted by Dezé to re-install station 07QD004 Taltson River above 
Porter Lake Outflow, which had been deactivated in 1990, and to install a new station on the 
lowest reach of the Tazin River above the Taltson mainstem (07QC007 Tazin River near the 
Mouth).  Although both of these stations are currently active, flow data were not available for 
incorporation into the 2008 model.  However, data from these stations will be valuable and will 
be incorporated into future hydrologic studies related to the Project. 

Water levels in the Twin Gorges Forebay have been monitored by NTPC since 1994.  However, 
there were some concerns about the level of uncertainty of this data set.  Therefore, it was not 
directly considered in this model version, although it had been used to guide some of the earlier 
model development (Rescan 2006a and 2007). 

Although a new WSC hydrometric station has recently been installed near the mouth of the Tazin 
River, flow has not been gauged from this major tributary of the Taltson River historically.  This 
represents an uncertainty within the model considering that the Tazin River watershed is 
approximately 40% of the total watershed area at Twin Gorges.  However, there is historic data 
available data for the Thoa River, a major tributary of the Tazin River that accounts for most of the 
Tazin River watershed contributing flow to the Taltson River.  A dam located at the mouth of 
Tazin Lake diverts a large portion of the Tazin River watershed for power generation in the 
Charlotte River (Figure 1-1). 
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from Nonacho Lake.  The simulated outflow from Nonacho Lake and observed flows from the 
Thoa River were routed along the Taltson River within the model to Tsu Lake.   

The simulated outflow from Nonacho Lake was routed through the model using the model set-up 
as described below in Sections 2.4 to 2.6.  The observed flow from the Thoa River had to be 
routed first through Hill Island Lake, outside the HEC-ResSim model, before input into the 
model at the confluence of the Tazin River and the Taltson River.  Hill Island Lake is located 
along the lower reach of the Tazin River and was considered to be the primary feature that would 
affect the routing of flow between Thoa River and the Taltson River.  Routing of flow through 
Hill Island Lake was performed using stage-storage-outflow relationships similarly to lake 
routing within the HEC-ResSim model.  The relationship is provided in Appendix 1 along with 
other lakes represented in the model.  The stage-outflow relationship was developed based on 
data from the original Froelich Flow Model (Froelich 1996). 

The hydrograph at the outlet of Tsu Lake obtained from the outflow from Nonacho Lake and the 
Thoa River was then subtracted from the observed flow record at the outlet of Tsu Lake.  This 
process provided residual flows at Tsu Lake that represented runoff from ungauged inputs to the 
system below Nonacho Lake and the Thoa River: the Tazin River (excluding the Thoa River), 
local watersheds between Nonacho Lake and Twin Gorges, and between Twin Gorges and Tsu 
Lake.  This residual runoff was proportionally distributed, based approximately on watershed area, 
to the ungauged portions of the watershed between Nonacho Lake and Tsu Lake (Table 2.3-2). 

Table 2.3-2 
Proportional Contributions of Ungauged Inputs to the Taltson River 

between Nonacho Lake and Tsu Lake 

Ungauged Input Area (km2) 
Percent of Total Ungauged Area 

Contributing to Flow at Tsu Lake (%) 
Tazin River – excluding Thoa 
River 

8,080 46.9 

Local watersheds between 
Nonacho Lake and Twin Gorges 

5,942 34.5 

Local watersheds between Twin 
Gorges and Tsu Lake 

3,215 18.7 

Total 17,237 100 
 

The resulting input hydrograph for the Tazin River (excluding Thoa River) was combined with 
the Thoa River hydrograph routed through Hill Island Lake to form the total hydrologic input 
representing the Tazin River.   

The resulting input hydrograph for the local watersheds between Nonacho Lake and Twin 
Gorges and between Twin Gorges and Tsu Lake were further distributed to individual lakes 
throughout model zones 1, 2, and 3, as summarized in Table 2.3-3. 
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Table 2.3-3 
Distribution of Hydrologic Input from Local Watersheds between 

Nonacho Lake and Tsu Lake 

Local Watershed Model Feature 
Model 
Zone 

Assumed Contribution to 
Total Local Watershed (%) 

Taltson Lake 1 10 
King Lake 1 10 

Lady Grey Lake 1 10 
Benna Thy Lake 1 5 

Tronka Chua Lake 2 5 
Thekulthili Lake 2 30 

Taltson River below Tazin River 3 10 

Nonacho Lake to Twin 
Gorges 

Twin Gorges 3 20 
Konth River 3 99 Twin Gorges to Tsu Lake 
Trudel Creek 3 1 

 

Tethul River and Rutledge River 
To estimate inflow hydrographs for the Tethul and Rutledge Rivers, a regression equation 
relating flow to watershed area was developed using observed WSC data from the stations 
Taltson River above Porter Lake Outflow and the Thoa River near Inlet to Hill Island Lake.   

For each of the Tethul and Rutledge Rivers, hydrographs were then scaled based on area from 
both of the WSC records using the regression equation that was developed.  The two 
hydrographs created for each of the input locations (Tethul River and Rutledge River) were then 
averaged to produce a single input at each location.  The Tethul River and Rutledge River 
catchments (4,414 and 7,454 km2 respectively) are comparable to those of the Taltson River 
above Porter Lake outflow and Thoa River (9,660 and 8,830 km2 respectively).  

This method of input hydrograph estimation was retained from earlier versions of the model 
(Rescan 2006a and 2007). 

2.3.2.3 Evaporation 
The 2006 and 2007 models included an estimate of lake evaporation.  However, the methods 
used to develop the input hydrographs for the 2008 model relied upon recorded flows at Tsu 
Lake, which is a measure of the total runoff from the upstream catchment area and net of 
evaporative losses.  Therefore, evaporation was removed from the 2008 model.   

2.4 Flow Routing 
The model represents flow routing through large lakes and river reaches.  The various modelling 
approaches to flow routing are illustrated in Figure 2.4-1. 
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The hypothetical baseline scenario results in peak water levels (see 1982 and 1988 in 
Figure 3.3-1) are slightly greater than those that were actually recorded and accurately simulated 
by the calibration scenario.  

3.3.2 Zone 1 – Taltson River from the Nonacho Dam to the Tazin River 
Releases from the Nonacho Dam to the Taltson River form the upstream boundary of Zone 1 and 
are the dominant source that controls the shape of the hydrograph throughout the zone.   

Under the baseline (current era) conditions, the annual hydrograph of the releases from Nonacho 
Dam would have been typical of a natural lake outlet (Figure 3.3-3 and 3.3-4).  Following the 
closure of the Pine Point Mine and the reduction in generation demand at Twin Gorges, the need 
to control the release of water from Nonacho Lake would have been reduced.  The underflow 
gates at the control structure would only have been operated during freshet and summer periods 
to mitigate against high water levels in the reservoir, which can become a nuisance to the fishing 
lodge located on Nonacho Lake.   

Under the Pine Point Era scenario, the annual hydrograph of the releases from Nonacho Dam would 
have reflected the greater use of Nonacho Lake as a reservoir to supply water to Twin Gorges 
throughout the year.  Part of the freshet each year would have been stored within Nonacho Lake and 
released during the fall and winter.  Consequently, the peak flow into Zone 1 from Nonacho Lake 
would have occurred on average in October or November rather than June, July, or August.  The 
minimum annual flow would generally have occured in late-May or early-June rather than April, 
just after the control structure was closed in anticipation of the natural freshet contributions to flow 
at Twin Gorges.  With increasing distance below Nonacho Dam, the altered hydrograph would have 
been smoothed out by runoff from unregulated catchment areas contributing runoff to the Taltson 
River, as well as the attenuating effects of the numerous downstream lakes.  

Under baseline conditions, flow over the Nonacho Dam spillway would have been constant 
throughout the 13 year simulation period.  However, under the Pine Point Era scenario, the 
greater release of water throughout the winter would have dropped water levels in the reservoir 
and resulted in zero flow occurring over the spillway during very dry periods (e.g,. 1979, 1986). 

3.3.3 Zone 2 – Tronka Chua Gap to Lady Grey Lake 
Historically, there was likely little connectivity between Nonacho Dam and Zone 2.  However, 
following the construction of the Nonacho Dam in 1968, which raised lake levels approximately 
2 m, flow began passing regularly over the natural topographic saddle of the Tronka Chua Gap.  
Outflow from Nonacho Dam at Tronka Chua Gap forms the upstream boundary of Zone 2.  
Although the outflow at Tronka Chua Gap would have been much less than outflow from 
Nonacho Lake at the Nonacho Dam (~15% of total annual outflow under baseline condition and 
~11% under Pine Point Era conditions), it would still have been the main input to all of Zone 2. 

Tronka Chua Gap is an uncontrolled spillway and flow at the gap is directly related to levels 
within Nonacho Lake.  The shape and timing of the annual hydrograph under both historic 
scenarios would have been typical of a natural lake outlet in the region with peak flows generally 
occurring during the freshet period and minimum flows occurring during the late winter 
(Figure 3.3-5 and 3.3-6).   



Model Results 

February 2009 Taltson River Basin Model for Proposed Power Plant Upgrades Dezé Energy Corporation 
Report Version C.1 3–29 Rescan™ Environmental Services Ltd. (Proj. #503-002) 

3.4 Proposed Expansion Scenarios 
During operations of the Project, release of water from Nonacho Lake would again be regulated 
to maximize power production at Twin Gorges.  As a result, the hydrologic regime of the Taltson 
River from Nonacho Lake to Great Slave Lake would be altered compared to baseline 
conditions.  This report assumes that baseline conditions reflect assumed operational conditions 
of Nonacho Lake and Twin Gorges following the closure of the Pine Point Mine, as presented in 
Section 3.3.  For the proposed expansion scenarios, the model was run with the same 13 year 
time series of hydrological inputs as utilized for the baseline scenario, but with the altered 
physical and operational characteristics of Nonacho Lake and the Twin Gorges Forebay, as 
discussed in Chapter 2.  The model was run for two different expansion scenarios; 36 MW 
expansion and 56 MW expansion.  The only differences in model set-up between the two 
expansion scenarios were the monthly flow targets specified for Nonacho Lake releases and the 
full generation flow of the Twin Gorges power plants. 

Within the model, results for flows are provided for seven locations in the basin: 

• outflow from Nonacho Lake to Taltson River; 

• outflow from Nonacho Lake at Tronka Chua Gap; 

• Taltson River downstream of the confluence with the Tazin River; 

• outflow from the Twin Gorges Forebay through the power plants; 

• outflow from the Twin Gorges Forebay at the SVS; 

• Taltson River downstream of Twin Gorges; and 

• Taltson River near Rat River. 

These seven locations were chosen such that there is at least one set of flow predictions from 
each of the five zones within the Taltson Basin.  Simulated flows for all available locations are 
presented in Appendices 3 and 5. 

Model results for water levels are provided for all locations where a rating curve could be 
developed in the model and includes the following:  

• nine lakes and reservoirs: 

• Nonacho Lake 

• Taltson Lake 

• King Lake 

• Lady Grey Lake 

• Benna Thy Lake 

• Tronka Chua Lake 

• Thekulthili Lake 
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• Twin Gorges Forebay 

• Tsu Lake 

• three river sections: 

• Taltson River below the Tazin River 

• Taltson River below Twin Gorges 

• Trudel Creek at TRUDEL1 

The model was used to address “normal operations” of the Project only. Outage scenarios were 
not considered. 

3.4.1 Nonacho Lake 
For the proposed expansion scenarios, releases from Nonacho Lake would be controlled to 
maximize power production at Twin Gorges.  The general goal would be to store water in Nonacho 
Lake during freshet and release it during the lower flow periods of late summer, fall, and winter. 

Due to the modified control of releases at Nonacho Dam, water levels within Nonacho Lake 
would also be altered from baseline conditions (Figures 3.4-1 and 3.4-2).   

Under the 36 MW expansion scenario during average to wet years, water levels would be greater 
than baseline during the peak of the freshet, summer and fall, when water would be stored within 
the reservoir.  Water levels would be lower in the winter, when the stored water would be 
released to satisfy demand at Twin Gorges.  During these periods, although water levels would 
be higher, they would be within the range of maximum peak water levels experienced under 
baseline conditions.  During very wet periods, the greater capacity of releases at the control 
structure would improve the ability of the Project to mitigate against water levels approaching 
the nuisance high water level.  Therefore, for very large runoff events (i.e., freshet of 1982 and 
1988), peak water levels would decrease compared to baseline conditions.  During drier periods, 
water levels would be expected to stay consistently lower than baseline conditions for prolonged 
periods of multiple consecutive years (i.e., 1978 through 1981), as a result of the increased 
capacity of the underflow gates to facilitate a greater drawdown of storage in the reservoir.  If 
freshet runoff for any year is not enough to replenish storage consumed the previous winter, then 
levels would remain low compared to baseline.  On average, mean monthly water levels would 
be below baseline conditions throughout the year with a greater reduction in monthly levels 
during the winter than the during the open-water period. 

Under the 56 MW expansion scenario, much of the inflow to the reservoir would be released to 
meet the increased power production capacity downstream, even during periods of high runoff 
such that water levels remain consistently below baseline conditions.  Similar to the 36 MW 
scenario, this would be a result of freshet runoff not being able to replace storage that was 
consumed the previous winter to maximize power production at Twin Gorges.  However, this 
would be exacerbated in the 56 MW scenario as target releases throughout the year would be 
greater than in the 36 MW scenario, resulting in greater consumption of stored water in the 
winter and less ability to accumulate storage within the reservoir.  Therefore, under the 56 MW 
scenario, water levels would remain below baseline levels perpetually.  
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Taltson Lake and King Lake 
Changes to the water levels within Taltson Lake and King Lake would directly reflect the 
changes in Nonacho Dam releases under the expansion scenarios.  Although each lake has a local 
watershed, contributions in the form of runoff from these areas would be much less than the flow 
from Nonacho Dam. 

Simulated water levels under the expansion scenarios are presented and compared to baseline 
levels in Figures 3.4-7 to 3.4-10.  The trend in change from baseline conditions under the two 
expansion scenarios would be the same for both lakes, although the magnitude of change would 
be slightly different due to the difference in size and outlet geometries of the lakes. 

For the 36 MW expansion scenario, water levels in Taltson Lake and King Lake from May 
through October would be consistently lower than the baseline conditions, as water that is not 
necessary for power production downstream would be stored in Nonacho Lake.  From November 
through April, this excess water would be released and water levels in Taltson and King Lakes 
would increase above baseline conditions.  From the daily water level time series, it is apparent 
that the annual peak and minimum levels would be delayed compared to baseline by 
approximately six months and one month, respectively.  Generally, the peak annual levels would 
be higher than baseline, although they would be within the range of levels experienced under 
baseline conditions.  During extremely high flow events (i.e., spring of 1988) peak levels are 
estimated to be somewhat higher than during baseline conditions by approximately 0.2 m, 
because releases from Nonacho Lake would be increased above baseline releases to maintain 
water levels near the nuisance high water level.  This occurrence could be mitigated by real-time 
operational decisions not represented within the model.  For example, releases from the Nonacho 
Lake could be increased during the winter to increase storage within the reservoir if local 
snowpack conditions indicate the probability of a large freshet occurring.  In general annual 
minimum levels would decrease from baseline levels by approximately 0.2 m to 0.5 m.  

Water levels in Taltson and King lakes under the 56 MW expansion scenario would be relatively 
similar to the baseline conditions, compared to the 36 MW expansion scenario.  During average 
runoff years, higher water levels would be more constant through the open water season 
compared to baseline; however, the peak annual level would still occur within the open water 
period rather than in the winter as would occur on average under the 36 MW expansions.  On 
average, water levels would be higher than baseline throughout the year, except for June and 
July, when freshet storage (if any) within Nonacho Lake would occur.  Water levels would be 
higher on average throughout the year despite relatively little increased storage in Nonacho Lake 
under this expansion scenario because a greater proportion of the annual releases from Nonacho 
Lake would occur to the Taltson River, at the expense of lower releases at Tronka Chua Gap into 
Zone 2.  Although peak annual levels are higher than baseline conditions, they would remain 
within the range of levels experienced under baseline conditions.  Annual minimum water levels 
would not change substantially from baseline conditions in timing or magnitude. 

For years with average runoff, annual variation would increase for the expansion scenarios 
compared to baseline conditions.  However, during years of above or below average runoff,  
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water levels would vary less under the expansion scenarios compared to baseline.  This reduced 
variation would be due the greater regulation of releases from Nonacho Lake, allowing for the 
Nonacho Lake reservoir being able to buffer downstream environments from anomalous runoff 
conditions.  Therefore, the average annual variation based on monthly mean water levels, would 
be similar to, but lower than, baseline fluctuations (Table 3.4-2). 

Table 3.4-2 
Estimated Annual Variation in Mean Monthly Water Levels in Zone 1 

Location  Scenario 
 Baseline (m) 36 MW Expansion (m) 56 MW Expansion (m) 
Taltson Lake 0.86 0.81 0.78 
King Lake 0.58 0.51 0.52 
Lady Grey Lake 0.70 0.58 0.60 
Benna Thy Lake 0.49 0.40 0.43 

 

Lady Grey Lake and Benna Thy Lake 
Estimated changes to water levels within Lady Grey Lake and Benna Thy Lake would be 
generally consistent with those observed upstream in Taltson Lake and King Lake.  However, 
inflow from Zone 2 would enter the Taltson River at Lady Grey Lake. Therefore, the predicted 
effects on water levels in Lady Grey Lake and Benna Thy Lake under the expansion scenarios 
would be slightly different than those simulated in the upper portion of Zone 1 (i.e., Taltson Lake 
and King Lake).  Under the 36 MW scenarios, flow would increase to Zone 2 over baseline 
conditions whenever water levels within Nonacho Lake are greater than baseline conditions (see 
discussion below in Zone 2 – Tronka Chua Gap to Lady Grey Lake).  This would occur during 
the summer and fall in average to wet runoff years and would coincide with reduced releases to 
Zone 1 at Noncho Dam.  Likewise, periods of higher releases under the 36 MW expansion 
scenario to Zone 1 at Nonacho Dam would generally coincide with lower than baseline flow to 
Zone 2.  Therefore, the return of flow to Zone 1 at Lady Grey Lake via Zone 2 would slightly 
reduce the 36 MW expansion scenario effects to water levels in Lady Grey Lake and Benna Thy 
Lake compared to Taltson Lake and King Lake (Figures 3.4-11 to 3.4-14).  Although estimated 
water levels would be lower than baseline from June through October and higher in the winter 
(i.e., January through April), consistent with effects predicted upstream of Lady Grey Lake, the 
magnitude of change would be less. 

Under the 56 MW expansion scenario, flow to Zone 2 at Tronka Chua Gap would be consistently 
less than baseline conditions and would be very low compared to flow to the upper portion of 
Zone 1.  Therefore, effects to water levels within Lady Grey Lake and Benna Thy Lake under the 
56 MW expansion would be largely driven by changes in flow at Nonacho Dam.  Trends that are 
predicted in the upper portion of Zone 1 would continue through Lady Grey Lake and Benna Thy 
Lake with negligible influence by the return flow from Zone 2. 



Model Results 

February 2009 Taltson River Basin Model for Proposed Power Plant Upgrades Dezé Energy Corporation 
Report Version C.1 3–52 Rescan™ Environmental Services Ltd. (Proj. #503-002) 

3.4.3 Zone 2 – Tronka Chua Gap to Lady Grey Lake 

3.4.3.1 Outflow from Nonacho Lake at Tronka Chua Gap (Zone 2) 
Historically, there was likely little connectivity between Nonacho Dam and Zone 2.  However, 
following the construction of the Nonacho Dam in 1968, flow regularly began passing over the 
natural topographic saddle of the Tronka Chua Gap.  Although outflow from Nonacho Lake at 
the Tronka Chua Gap is relatively low (~15% of total annual outflow under baseline condition) 
compared to that at Nonacho Dam, flow over the Tronka Chua Gap is the primary input of flow 
to Zone 2.   

Tronka Chua Gap is an uncontrolled spillway with no proposed upgrades under the expansion 
scenarios.  As a result, periods when Nonacho Lake would have higher water levels than baseline 
conditions would result in increased flows through Tronka Chua Gap.  Periods where there are 
lower water levels in Nonacho Lake compared to baseline conditions would result in lower flows 
through Tronka Chua Gap (Figures 3.4-15 and 3.4-16). 

Under the 36 MW expansion scenario during average to wet years, flows would be greater than 
baseline during the peak of the freshet, summer and fall, as water is stored within the reservoir 
and lower in the winter as stored water is released to satisfy demand at Twin Gorges.  During 
these periods, although flow would be higher, it would be within the range of maximum peak 
flows experienced under baseline conditions.  During drier periods, when Nonacho Lake water 
levels would be lower than baseline conditions, flow at Tronka Chua Gap would also be lower.  
Tronka Chua Gap would regularly cease to conduct flow.  Under baseline conditions, Tronka 
Chua Gap always carries some flow.  However, based on the full 13 year simulation period, flow 
would only occur approximately 65% of the time (Figure 3.4-17).  Despite prolonged periods of 
up to multiple years of no flow, on average, there would be a small increase in flow compared to 
baseline conditions during the late-summer, fall, and early winter (i.e., September to December). 

Under the 56 MW expansion scenario, due to the consistently lower water levels in Nonacho 
Lake, flow at Tronka Chua Gap would also be consistently lower than baseline.  Under this 
scenario, flow would only be expected to occur during wetter than average years.  Based on the 
full 13 year simulation period, flow would only occur at Tronka Chua Gap approximately 30% 
of the time.  Flow rates at Tronka Chua Gap would approach those under the baseline conditions 
only during extremely high runoff events. 

The changes to flow predicted at Tronka Chua Gap would continue downstream through Zone 2 
until Lady Grey Lake where Zone 2 would return flow back into the mainstem of the Taltson River.   

Tronka Chua Lake and Thekulthili Lake 
Water levels in Zone 2 under the expansion scenarios compared to baseline conditions would 
largely reflect trends predicted in flows at Tronka Chua Gap.  Although there are local 
watersheds that provide some inflow to the lakes with this zone, outflow from Nonacho Lake at 
Tronka Chua Gap is the dominant source of flow. 
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the unregulated hydrograph from the Tazin River would produce a relatively “flattened” 
hydrograph below the Tazin River (Figures 3.4-22 and 3.4-23).  This “flattening” is most evident 
in the average monthly flows under the expansion scenarios, compared to the baseline scenario.  
On average, flows would be lower for the majority of the open water season (i.e., June to 
September) and higher during the winter (i.e., December to May) and would occur under both 
expansion scenarios.  However, the “flattening” would be more pronounced under the 36 MW 
expansion than the 56 MW expansion due to the greater use of the available Nonacho Lake 
storage under the 36 MW expansion scenario. 

The flattening of the hydrograph at this location can also be seen in the daily flow time series.  On 
an annual basis, peak flows would be lower under the 36 MW expansion and annual minimum 
flows would be higher.  For many years, a secondary peak beginning in the fall or winter would 
occur resulting from the release of water stored within Nonacho Lake during the freshet.  The daily 
hydrograph under the 56 MW expansion would more closely follow the baseline hydrograph. 

The alteration to the baseline hydrograph downstream of the Tazin River under the expansion 
scenarios would be reflected in water levels at this location (Figures 3.4-24 and 3.4-25).  On 
average, annual peak levels would decrease under the expansion scenario and minimum levels 
would be greater.  The “flattened” hydrograph would result in a substantial reduction in the 
seasonal variation in water levels throughout Zone 3 (Table 3.4-4).  

Table 3.4-4 
Estimated Annual Variation in Mean Monthly Water Levels in Zone 3 

Location Scenario 

 
Baseline

(m) 
36 MW Expansion 

(m) 
56 MW Expansion

(m) 
Taltson River downstream of Tazin River 2.16 1.01 1.93 
Twin Gorges Forebay 0.40 0.16 0.15 
Taltson River downstream of Twin Gorges 1.31 0.63 1.22 

 

3.4.4.2 Twin Gorges Forebay 
Outflow from the Twin Gorges Forebay occurs either through the power facilities to the Taltson 
River as a continuation of Zone 3, or as inflow to Zone 5 (Trudel Creek) at the SVS.  

Under the expansion scenarios, target flows through the Twin Gorges power facilities would be 
180 and 240 m3/s for the 36 MW and 56 MW expansions, respectively.  These generation targets 
are a substantial increase over the baseline power plant flow of between 30 and 50 m3/s, which 
corresponds to the current power production of 8 MW in the summer and 12 MW in the winter.  
To achieve this increase in flow through the power facilities, operations of the facilities would be 
set such that water level in the Forebay is maintained slightly below the elevation of the crest of 
the SVS.  This operational guide would maximize power production by minimizing the amount  
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3.4.5 Zone 4 – Tsu Lake to Great Slave Lake 

3.4.5.1 Tsu Lake and Taltson River downstream of Rat River 
Zone 4 includes Tsu Lake and extends along the Taltson River mainstem to its outlet at Great 
Slave Lake and is the most downstream reach of the Taltson basin included in the model.  
Simulated flows in Zone 4 are presented for the Taltson River downstream of Rat River 
(Figures 3.4-36 and 3.4-37), which are considered representative of the Taltson River prior to its 
discharge into Great Slave Lake. Simulated water levels are available for Tsu Lake (Figures 3.4-38 
and 3.4-39), but are not available in the Taltson River downstream of Rat River due to limited 
observed data. 

Changes within this zone under the Project would be a continuation of effects experienced 
upstream.  The trends in flows and water levels between baseline and expansion scenarios which 
were discussed previously for Zone 3 would be applicable throughout Zone 4.  Under both of the 
expansion scenarios, average flows and levels would be lower compared to baseline during the 
majority of the open water season (i.e., July to September) and higher during the winter (i.e., 
December to May).  On average, seasonal variation in water levels would decrease under the 
expansion scenarios at a similar magnitude to the Taltson River downstream of the Tazin River 
(Table 3.4-5).  However, the relative change in flow would decrease with distance away from Twin 
Gorges, as additional unregulated flows (i.e. Rutledge River, Konth River) join the Taltson River. 

Table 3.4-5 
Estimated Annual Variation in Mean Monthly Water Levels in Zone 4 

Location Scenario 

 
Baseline 

(m) 
36 MW Expansion

(m) 
56 MW Expansion 

(m) 
Tsu Lake 1.93 0.93 1.75 
Taltson River downstream of Rat River N/A N/A N/A 

N/A: Water levels not simulated due to limited observed data. 

3.4.5.2 Zone 5 – Trudel Creek 
The proposed changes to the operation of Nonacho Lake and increase in flow through the 
expansion power plant are expected to substantially decrease the total annual flow over the SVS 
to Trudel Creek.   

In general, the increased power production translates to water levels in the Forebay that are lower 
than baseline conditions (see Section 13.3).  This is because the model is optimized to provide 
maximum power production and maintain the water level in Twin Gorges at the elevation of the 
crest of the SVS.  When the water level rises above the SVS crest, the excess water in the 
reservoir is spilled to Trudel Creek; otherwise, releases from Twin Gorges are used exclusively 
for power production.  The SVS is an uncontrolled (static) spillway; flow over the SVS (other 
than during periods of specified minimum release) is directly related to water level within Twin  
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Gorges.  As water levels drop in Twin Gorges, so does the flow over the SVS.  Flows simulated by 
the Taltson Basin Model in Trudel Creek under baseline conditions and for the expansion scenarios 
are illustrated in Figures 3.4-40 and 3.4-41.  An example of the resulting changes in water levels at 
one location within Trudel Creek (TRUDEL1) is provided in Figures 3.4-42 and 3.4-43. 

Overall, either of the expansion scenarios would result in less flow entering Trudel Creek.  For 
the majority of the 13 year model simulation period flow over the SVS would be restricted to the 
minimum release level of 4 m3/s under both of the expansion scenarios.  However, due to the low 
storage volume in Twin Gorges and uncontrolled flows from Tazin River, as well as other local 
watersheds between Nonacho Lake and Twin Gorges, there would be periods of high flows in 
Trudel Creek, although at lower magnitudes compared to baseline peak flow levels.  The peak 
daily flow over the 13 year simulation period would decrease by as much as 250 m3/s under the 
56 MW scenario compared to baseline conditions (Table 3.4-6). 

Table 3.4-6 
Estimated Peak Flows within Trudel Creek 

Scenario Maximum Daily Peak over Simulation Period (m3/s) 
Baseline 495 
36 MW Expansion 355 
56 MW Expansion 244 

 

The range of flows experienced within Trudel Creek under the expansion scenarios would 
decrease (Table 3.4-7).  This is primarily due to the minimum specified flows over the SVS, 
which would occur for substantial periods of time.   

Table 3.4-7 
Estimated Annual Variation 

in Mean Monthly Flow within Trudel Creek 

Scenario Annual Variation in Mean Monthly Flow (m3/s) 
Baseline 181.65 
36 MW Expansion 35.13 
56 MW Expansion 23.92 

 

Although for most flow indices, values would be expected to decrease in Trudel Creek under the 
expansion scenarios, during extreme and prolonged dry periods minimum flow in Trudel Creek 
could increase due to the specified minimum release from Twin Gorges of 4 m3/s at the SVS.  
The minimum flow estimated for the baseline scenario would be 0.24 m3/s, occurring in 1979.  
Accounting for the uncertainty in the model, a simulated flow of 0.24 m3/s at the SVS may be 
viewed as no flow at the SVS.  Under the expansion scenarios, the SVS would not dewater.  




