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Report Disclaimer 

This report has been prepared by Hatch Ltd. for the sole and exclusive use of Xeneca Power (the “Client”) for 
the purpose of assisting the management of the Client in making decisions with respect to the Wanatango 
Falls Hydropower Project and shall not be (a) used for any other purpose, or (b) provided to, relied upon or 
used by any third party. 
 
This report contains opinions, conclusions and recommendations made by Hatch Ltd. (Hatch), using its 
professional judgment and reasonable care. Any use of or reliance upon this report and estimate by Client is 
subject to the following conditions: 
 
a) the report being read in the context of and subject to the terms of the agreement between Hatch and the 

Client including any methodologies, procedures, techniques, assumptions and other relevant terms or 
conditions that were specified or agreed therein; 

b) the report being read as a whole, with sections or parts hereof read or relied upon in context; 

c) the conditions of the site may change over time (or may have already changed) due to natural forces or 
human intervention, and Hatch takes no responsibility for the impact that such changes may have on the 
accuracy or validity of the observations, conclusions and recommendations set out in this report; and  

d) the report is based on information made available to Hatch by the Client or by certain third parties; and 
unless stated otherwise in the Agreement, Hatch has not verified the accuracy, completeness or validity 
of such information, makes no representation regarding its accuracy and hereby disclaims any liability in 
connection therewith. 
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1. Introduction 
The objective of this report is to develop a flow series for the Frederickhouse River that can be used 
to assess the hydroelectric generating potential of the Wanatango Falls Hydropower site. 

Flows in the Frederickhouse River have not been measured or monitored in the past at Wanatango 
Falls, so a long term flow series at this location must be synthesized from flow records at other 
gauge(s) on the Frederickhouse River and on other rivers in the region. 

Figure 1 shows the Frederickhouse River watershed at the Wanatango Falls Hydropower site and at 
the Water Survey of Canada (WSC) stations on the river. Figure 2 shows the Frederickhouse River 
Basin and the locations of WSC streamflow gauges and the annual average precipitation distribution 
in the region. 

Flow synthesis generally follows these steps: 

• Estimation of the expected mean annual runoff at the site 

• Definition of the seasonal flow pattern 

• Assessing the variability of runoff from year to year 

• Synthesis of a long term daily flow record that meets the above parameters. 

2. Mean Annual Runoff 
Mean annual runoff (MAR) describes how much of the rainfall and snowmelt in the basin drains past 
the site on average each year. MAR is usually expressed in units of mm over the drainage basin, for 
ease of comparison with precipitation (rain and snow) and evaporation, which are also expressed in 
mm. 

The estimation of MAR for an ungauged site depends on the extent of regional information available 
and whether a water level monitoring gauge has been installed at the site. MAR estimation makes 
use of the following approaches, depending on the level of information available: 

• A regional water balance analysis using precipitation and evapotranspiration data. 

• Estimation of the long term average flow (LTAF) at a gauge on the same river. 

• Regional runoff trends from a network of established streamflow stations. 

• Flow synthesis from the gauged record on the same river. 

2.1 Regional Water Balance 
Where regional flow data is very limited MAR must be estimated from regional isohyets of equal 
precipitation and estimates of evapotranspiration, which tends to decrease from south to north across 
Ontario. MAR is then estimated as the difference between long term average precipitation and 
evapotranspiration loss. 
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The streamflow station network in and around the Frederickhouse River basin is extensive and this 
simplistic approach was not used directly to estimate the MAR at the Wanatango Falls site.  

2.2 Long Term Flow in the Frederickhouse River 
Flows were measured on the Frederickhouse River at Frederickhouse, between 1915 and 1919 and 
at Frederickhouse Lake Dam between 1939 and 1994. These flow records are published by the 
Water Survey of Canada as stations 04MD001 and 04MD002, respectively. The flow record at 
station 04MD001 is too short to generate a long term flow series, but the 04MD002 station appears 
to be a suitable representative gauge. At Frederickhouse Lake Dam the river has a drainage area of 
2,906 km2, which is 98% of the drainage area at Wanatango Falls (2,970 km2).  The mean annual 
flow at station 04MD002 for 1939 to 1994 was 32.4 m3/s. The flows at this station are classified as 
“Regulated” by WSC and the flow data was supplied by Ontario Power Generation.  

There is no generating station at Frederickhouse Lake Dam and the reservoir is operated to regulate 
flows at Island Falls, Abitibi Canyon and Otter Rapids generating stations on the Abitibi River, of 
which the Frederickhouse River is a tributary. This operating objective has meant that historically no 
releases were made from the Frederickhouse reservoir approximately 10% of the time. 

Flow records that depend on reservoir operations are sometimes subject to changes in equipment or 
discharge ratings and should be checked for statistical consistency over the period of record.  

2.3 Flow Data Screening 
The WSC flow series at Frederickhouse Lake Dam gives a flow record of 56 years to analyse the 
generation potential of the site. However, before using such a lengthy flow record it is important to 
screen the data for non-stationarity.  A stationary flow series is a flow series that is free of significant 
trends or other statistical anomalies that might have resulted from influences such as deforestation, 
climate change, upstream development, equipment changes or changes in the flow monitoring 
station. The annual flow series for 04MD002 was screened for randomness, trend, serial correlation 
and homogeneity. The record exhibits slight negative trend, but this is not significant at the 5% level.   

As a result of this screening it was decided that the full period of flow, 1939-94 could be taken as 
representative of the present flow regime in the Frederickhouse River and these 56 years were 
adopted for flow synthesis. Table 1 shows monthly flows for the Frederickhouse River at 
Frederickhouse Lake Dam [04MD002] for this period. 

2.4 Regional Runoff 
A series of rivers north and west of the Frederickhouse River drain the Canadian Shield north to 
Hudson’s Bay. A runoff analysis of these rivers gives an indication whether the flow records for the 
Frederickhouse River fit the runoff trends in the region. The closest streamflow stations to the 
Frederickhouse River are the Porcupine River [04MD004], which drains into the Frederickhouse 
River, and the Mattagami River [04LA002], which is also regulated for power generation. An 
assessment of natural runoff downstream of Frederickhouse Lake Dam can be estimated from the  
incremental inflows between Frederickhouse Lake Dam on the Frederickhouse River [04MD002], 
Iroquois Falls on the Abitibi River [04MC001], and Island Falls on the Abitibi River [04ME001]. 
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Table 1  Mean Monthly Flows for the Frederickhouse River at Frederickhouse Lake Dam (04MD002) 

Year January February March April May June July August September October November December Year
1939 23.4 60.1 19.2 8.8 147.1 27.3 48.5 10.0 12.9 41.1 24.8 31.7 37.9
1940 31.4 31.0 34.2 22.4 49.6 62.5 38.9 7.6 28.4 17.3 34.1 29.8 32.2
1941 28.6 30.2 31.9 57.3 54.5 18.1 16.8 41.3 54.2 66.6 60.5 34.2 41.2
1942 16.3 46.7 61.5 56.8 42.7 7.1 6.0 9.0 17.5 45.4 30.7 11.8 29.2
1943 24.8 41.3 46.0 25.0 34.0 72.5 27.8 14.2 17.1 19.0 4.9 25.8 29.3
1944 25.2 29.6 37.9 32.3 38.0 21.9 18.6 9.2 48.3 45.2 28.3 19.4 29.5
1945 39.1 33.7 23.9 44.1 73.0 60.0 25.8 5.7 14.9 25.5 31.7 26.0 33.6
1946 5.7 18.3 73.6 29.2 66.0 41.0 22.4 11.1 11.8 15.6 4.7 15.6 26.4
1947 46.5 46.6 45.9 43.2 171.9 115.8 1.4 4.8 13.5 27.5 35.7 41.5 49.5
1948 22.5 3.6 3.8 28.9 47.4 20.4 12.7 17.7 19.7 42.5 14.0 15.9 20.8
1949 30.5 34.3 35.8 19.6 28.5 39.7 33.0 39.9 23.6 35.8 24.0 25.1 30.8
1950 15.1 5.8 18.4 32.9 94.5 59.8 51.3 48.1 38.8 17.8 18.3 29.5 36.1
1951 35.3 32.4 47.0 70.1 30.2 40.3 17.8 8.8 34.2 43.0 47.3 34.7 36.7
1952 59.0 48.0 39.5 14.1 44.6 42.2 28.8 19.0 17.0 23.8 13.7 16.8 30.5
1953 75.0 38.8 44.5 42.7 46.8 35.1 19.0 30.1 5.1 26.7 22.0 24.7 34.3
1954 46.9 47.5 56.4 29.0 57.4 41.1 26.9 25.4 25.5 54.7 32.3 31.3 39.6
1955 41.4 43.2 47.1 26.0 0.1 35.1 28.9 6.5 18.2 1.3 4.2 36.6 23.9
1956 27.8 36.6 45.4 23.7 66.0 39.3 33.1 17.2 18.9 35.6 30.3 24.2 33.2
1957 23.2 27.0 48.6 17.1 6.2 47.6 88.6 31.3 26.4 10.8 19.6 36.7 32.0
1958 42.9 45.1 44.3 15.0 0.0 2.4 42.1 21.7 5.9 41.9 34.6 28.2 27.0
1959 39.9 38.4 49.9 23.2 28.6 33.8 49.4 0.0 0.0 0.0 24.5 48.7 28.0
1960 31.1 36.4 24.9 14.7 208.7 36.3 21.2 10.2 27.2 23.4 15.3 26.2 39.8
1961 34.1 28.9 42.2 9.2 35.6 61.7 43.2 18.5 89.6 29.2 50.2 30.9 39.4
1962 58.0 52.0 43.5 10.2 70.4 20.9 24.3 14.1 28.6 27.0 24.5 16.2 32.4
1963 26.3 23.0 28.4 42.3 18.4 38.2 24.0 22.7 20.2 22.4 4.4 18.1 24.0
1964 49.8 56.7 42.0 44.7 60.9 81.0 20.5 7.9 13.4 39.3 26.2 24.0 38.7
1965 33.4 59.6 53.7 7.6 83.4 7.7 11.2 31.6 54.7 63.0 13.5 18.5 36.5
1966 46.8 66.8 44.6 30.1 29.3 57.3 10.0 1.1 2.6 69.8 44.9 43.4 37.0
1967 44.2 44.8 66.4 116.0 76.5 60.7 7.2 19.6 51.5 9.1 17.0 23.9 44.6
1968 34.6 38.9 68.9 17.7 41.1 51.6 57.2 13.2 18.1 4.3 14.0 38.6 33.2
1969 34.1 34.6 45.1 21.4 67.8 24.1 16.0 5.4 6.4 35.8 43.2 35.6 30.8
1970 59.3 46.6 21.8 5.9 29.7 63.4 17.7 13.5 26.6 1.6 4.6 9.4 24.8
1971 30.5 50.7 64.1 19.3 76.6 24.7 7.8 5.9 7.6 11.9 26.7 33.4 29.9
1972 33.1 47.3 50.9 21.2 28.2 72.1 24.7 10.7 9.2 5.1 18.1 36.2 29.6
1973 33.1 37.2 60.0 6.1 52.9 25.7 21.3 4.8 5.2 16.1 21.5 33.6 26.5
1974 28.1 34.5 48.2 15.6 65.8 61.2 20.7 18.3 20.0 15.2 19.4 29.8 31.4
1975 29.6 25.3 48.6 30.6 11.4 72.1 7.2 0.0 0.1 1.3 28.9 34.9 24.1
1976 45.4 50.4 43.8 116.3 49.1 13.4 1.3 0.5 7.9 18.8 4.3 1.1 29.2
1977 48.0 48.4 34.8 49.9 12.3 0.0 0.0 0.0 25.5 17.7 17.5 36.3 24.0
1978 40.3 47.5 47.0 13.5 51.8 48.2 37.8 11.4 33.2 35.5 9.2 29.4 33.7
1979 48.4 55.1 21.3 36.8 105.7 10.1 28.6 20.1 23.1 24.7 35.4 36.3 37.1
1980 36.0 50.3 38.3 15.0 56.3 25.1 8.8 3.9 9.4 23.1 27.7 6.3 24.9
1981 48.8 55.2 41.2 28.5 53.6 25.9 12.6 8.5 7.6 20.8 24.6 19.3 28.7
1982 23.1 71.9 42.2 5.6 32.5 1.5 26.1 7.3 16.3 80.6 24.8 17.4 28.9
1983 52.6 46.1 63.6 0.0 99.7 79.0 1.3 1.0 8.1 66.2 64.1 28.1 42.5
1984 51.6 55.1 25.8 15.7 14.8 47.1 43.2 0.0 0.0 12.5 32.5 25.9 26.9
1985 50.4 49.7 55.2 27.2 23.8 15.0 48.7 10.2 18.0 0.4 34.3 25.3 29.8
1986 37.8 59.3 43.9 3.0 63.4 1.7 2.5 34.6 34.1 47.6 41.2 38.4 33.9
1987 38.3 48.1 27.7 0.0 0.0 0.0 12.2 25.0 0.7 66.2 62.9 26.0 25.5
1988 35.9 35.6 49.2 7.8 163.1 31.7 19.7 78.6 67.1 74.9 163.8 70.8 66.9
1989 49.0 40.9 22.9 18.7 91.8 51.8 33.4 12.2 7.7 6.5 10.7 25.9 31.5
1990 42.4 39.4 51.3 40.1 57.3 21.6 47.7 1.5 6.5 78.1 41.0 34.2 38.5
1991 50.7 51.7 27.3 33.5 29.6 8.2 8.6 0.0 0.0 19.1 43.0 39.2 25.6
1992 35.5 43.8 22.7 7.0 52.9 2.8 6.9 10.0 38.7 38.4 35.3 38.8 27.8
1993 36.0 35.4 35.5 0.5 45.3 50.6 3.4 34.7 25.3 29.8 37.5 28.1 30.1
1994 51.4 68.1 22.9 3.4 18.2 36.7 4.9 12.5 17.6 21.0 38.2 35.5 27.3
Mean 38.0 42.4 41.5 26.7 55.4 37.4 23.6 15.1 21.1 30.2 29.6 28.6 32.5
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Table 2 shows the runoff at each streamflow station adjusted to the period 1939-94. 

 

Table 2  Mean Annual Runoff in mm for 1939-1994 

River Abitibi Abitibi Abitibi Porcupine

Nat/Reg Reg Reg Reg Nat Reg Reg Reg Reg

Year 04ME001 04MC001 Net Inflow 04MD004 04MD001 04MD002 04LA002 04LB001

D.A. 20700 13300 4530 401 3260 2870 5540 10000

39-94 
Runoff 416 418 419 463 - 357 389 348

Frederickhouse Mattagami

 
 

The mean annual runoff for 1939-94 at these seven streamflow stations varies from 348 to 463 mm. 
A reliable estimate could not be made for 04MD001, because the record was too short. The high 
runoff estimate for the Porcupine River is unreliable as flows are influenced by return flows from a 
mine tailings area, which pumps water from Nighthawk Lake, and WSC indicates that water levels at 
the 04MD004 gauge have been affected by beaver activity. The estimated MAR for the 
Frederickhouse River, 357 mm, lies between the estimated runoffs for the Mattagami River at 
Timmins [04LA002] 389 mm and Smooth Rock Falls [04LB001] 348 mm, and can be considered 
consistent with runoff trends in the region. 

3. Seasonal Flow Pattern 
A run-of-river hydroelectric project uses natural river flows, without the benefit of storage regulation 
through a reservoir. Thus it is important to know not only how much flow passes the dam, but also 
the distribution and timing of flows. This means that it is important to examine the seasonal flow 
pattern of streamflow stations that might be considered as a base for simulating a daily flow record at 
the dam.  

The seasonal runoff patterns at Wanatango Falls will be dictated by the operation of Frederickhouse 
Lake Dam but will also include “Natural” inflows from the small drainage area below Frederickhouse 
Lake Dam. The natural flow record for the Missinaibi River at Mattice [04LJ001] has been included in 
the flow analysis, in addition to selected stations from Table 2, because its flow record covers the 
years 1939-94, the 04MD002 record period.   Figure 3 shows the seasonal flow pattern for the 
streamflow records, with each month expressed as a ratio to the LTAF.  

The differences between regulated and natural river flows are very clear in Figure 3, particularly in 
the winter and spring. In the regulated river systems of the Frederickhouse River [04MD002]  and the 
Mattagami River [04LA002] the reservoirs are full in the summer and fall and are drawn down in the 
winter, to supplement flows in the lowest flow season, filling again during the spring freshet. Average 
seasonal flow variation in these rivers is from 50% to 200% of LTAF.  

In contrast “Natural” flow rivers exhibit a more extreme seasonal pattern, with minimum flows of 15-
25% LTAF occurring in March and maximum flow of 325-400% LTAF occurring in May. The average 
seasonal pattern of streamflow station 04LJ001, the Missinaibi River at Mattice, closely resembles the 



 

 

Xeneca Power Development Inc. -  Wanatango Falls 
Hydrology Review 

 

   
 H333384-0000-10-124-0001.Doc H333384, Rev. 0 Page 5 

  © Hatch 2009/10  

  

natural incremental inflow pattern expected below Frederickhouse Lake Dam. This means it can be 
used as a representative station to synthesize the “Natural” inflows between Frederickhouse Lake 
Dam and Wanatango Falls. 

4. Annual Flow Variability 
The third component of a long term flow record required for generation analysis is flow variability 
from year to year. The LTAF and the seasonal flow pattern summarize the long term average 
characteristics of the flow series expected at the dam site. However, these flows will vary from year 
to year and will influence the generating potential of the site. 

Figure 4 shows the variation in mean annual flow for the five streamflow stations in Figure 3, 
expressed as ratios of the LTAF at each site. This figure demonstrates the importance of synthesizing 
a multi-year flow record to capture the full range of flow variation that could be expected over the 
life of the project. Although a direct comparison between the regulated and natural flow records is 
not quite correct on a calendar year basis, because water stored in the spring of one year is released 
in the winter of the following year, the record for Frederickhouse Lake Dam follows the same pattern 
as the other streamflow stations in the region.   

The complete records for the period show that sequences of up to nine years with below average 
flow could be expected in the future. 

5. Turbinable Flow 
The Run-of-River plant proposed for the Wanatango Falls hydropower site must use river flows as 
they arrive, without the use of reservoir storage to regulate flows. The principal hydrological tool 
used to evaluate run-of-river plants is the flow duration curve. This curve ranks all flows from lowest 
to highest and plots them against the percent of time they are exceeded. This enables the analyst to 
compute the volume of flow that will pass through the turbine(s) for a given turbine discharge 
capacity. 

Figure 5 shows the flow duration curves for the WSC streamflow stations with flows expressed as 
ratios of the LTAF at each site. 

The wide seasonal variation in flows seen at the natural flow stations is reflected in the flow duration 
curves. The flow in these rivers is less than the LTAF for ±75% of the year because a large part of the 
annual runoff is the result of snowmelt, which generally occurs in only two to four months of the 
year. The regulated rivers store a lot of this snowmelt runoff and release it during low flow periods. 
As a result flow in the Frederickhouse River at Frederickhouse Lake Dam [04MD002] is less than the 
LTAF for ±58% of the time. 

The shape of the flow duration curve for station 04MD002 means that, with a turbine discharge up to 
2 x LTAF, a greater proportion of the river flow can be used to generate power than would be the 
case without Frederickhouse Lake Dam operation. 
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6. Long Term Daily Flow Synthesis 
Synthesis of a long term daily flow series at an ungauged site requires selection of an historic 
streamflow record that has the same characteristics as those expected at the dam to prorate to the 
site. Here the availability of flow data for the Frederickhouse River at Frederickhouse Lake Dam 
[04MD002] makes this the obvious choice as the representative gauge. Furthermore, the previous 
sections have demonstrated  that the 04MD002 record fits the flow patterns expected by the rivers in 
the region. At Wanatango Falls the outflow from Frederickhouse Lake Dam to the Frederickhouse 
River is supplemented by natural inflows from sub-basin 09 (See Figure 1), an additional 64 km2. 

Daily flows from this local sub-basin can be synthesized by prorating 04LJ001 flows for 1939-94 by 
the ratio of LTAFs.  The LTAF for the Missinaibi River is 106.2 m3/s.  

As noted in Section 2.1, the long term runoff can be estimated as: 

Runoff = Precipitation – Evaporation Loss 

Annual average precipitation over each sub-basin can be estimated from Figure 2. Annual average 
lake evaporation loss in Ontario is well correlated with latitude, as shown in Appendix B, thus: 

Annual average lake evaporation = -36.123*Latitude + 2296.6 mm  

Actual evaporation loss can be estimated as a constant (=0.875 in the Wanatango region from 
calibration) times lake evaporation. 

The long term average flow for the local Wanatango Falls inflow can be estimated and results are as 
follows: 

 
MAR of 384 mm and a LTAF of 0.78 m3/s for SB09. 

The daily flow at Wanatango Falls is then computed as: 

04MD002 daily flow + 0.78/106.2*04LJ001 daily flow 

Where: 0.78 m3/s is the LTAF for SB09 and 106.2 m3/s is the LTAF for the Missinaibi River at Mattice. 

The computed 1939-94 LTAF for the Frederickhouse River at Wanatango Falls is 33.2 m3/s. 

7. Results 
The principal output of this hydrology review is a 56-year daily flow series that can be used in the 
generation potential analysis of the Wanatango Falls hydropower site. This dataset is too large to 
include in this report, but the following characteristics of the flow series are reproduced here to 
confirm their adherence to the objectives stated throughout the report: 

• Tables 3 A monthly flow summary table for the Wanatango Falls site 

• Figure 6  A seasonal flow pattern for the Wanatango Falls site 

• Figure 7  An annual flow variation diagram for the Wanatango Falls site 

• Figure 8  A daily flow duration curve for the Wanatango Falls site. 
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In addition to the above Hatch has prepared Flow Metrics for the Frederickhouse River at the 
Wanatango Falls site using the synthesized 56-year daily flow series. 

The Flow Metrics sheets have been attached as Appendix A. 

The flow series dataset is provided on CD-ROM in Appendix C 

8. Recommendations for Future Work 
1. It is recommended that should the project move forward Xeneca contact OPG to request recent 

flow data for Frederickhouse Lake Dam, i.e. flow data for the period 1995 to present. It is not 
expected that this additional data will significantly alter the LTAF however it may affect 
generation should the seasonal operation of Frederickhouse Lake Dam have changed since 
1994. 

2. The flow series derived for the Wanatango site is intended for generation potential analysis and 
should not be used for final flood design or low flow estimates. Detailed flood and low flow 
estimates should be undertaken during the Environmental Assessment and Project Design 
phases. It is further recommended that these analyses be undertaken following consultation with 
OPG detailing the current operation of Frederickhouse Lake Dam. 
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Table 3  Mean Monthly Flows in the Frederickhouse River at Wanatango Falls  

Year January February March April May June July August September October November December Year
1939 23.6 60.2 19.3 9.2 152.8 28.8 49.1 10.5 13.5 41.7 25.2 31.9 38.8
1940 31.6 31.2 34.3 22.7 54.3 64.5 39.5 7.8 28.7 17.6 34.5 30.1 33.0
1941 28.8 30.4 32.0 58.9 58.0 18.9 17.0 41.7 55.6 68.3 61.4 34.8 42.2
1942 16.6 46.8 61.6 58.8 45.4 7.7 6.2 9.2 18.7 47.0 31.8 12.2 30.0
1943 25.0 41.4 46.1 25.5 37.6 74.8 28.6 14.4 17.2 19.1 5.2 26.0 30.0
1944 25.3 29.7 38.0 32.8 41.6 23.1 18.9 9.5 49.0 45.9 28.7 19.7 30.1
1945 39.3 33.8 24.3 46.3 74.2 61.0 26.4 6.1 15.3 25.9 32.8 26.5 34.3
1946 6.0 18.5 74.1 30.9 69.1 42.3 22.9 11.2 12.1 15.9 5.5 16.1 27.2
1947 46.7 46.7 46.0 43.4 176.9 119.4 2.3 5.3 13.8 27.8 35.9 41.6 50.5
1948 22.6 3.7 3.8 30.6 49.4 20.9 12.9 18.1 20.0 42.7 14.6 16.5 21.4
1949 30.7 34.5 35.9 20.6 31.8 40.7 33.3 40.1 23.8 36.4 24.5 25.3 31.5
1950 15.3 5.9 18.5 33.2 99.4 62.0 52.4 48.4 39.0 18.2 18.8 29.9 37.0
1951 35.5 32.6 47.1 72.9 33.4 41.1 18.3 9.0 34.4 43.6 48.2 35.3 37.5
1952 59.2 48.1 39.6 15.9 46.6 43.9 29.3 19.2 17.2 24.0 14.1 17.5 31.2
1953 75.2 39.0 44.6 43.4 51.5 36.5 19.4 30.3 5.3 27.0 22.2 25.3 35.0
1954 47.1 47.6 56.5 30.1 61.2 42.3 27.6 25.8 25.7 56.0 33.2 31.6 40.4
1955 41.5 43.3 47.2 27.9 1.6 35.8 29.1 6.7 18.3 1.7 4.7 36.9 24.4
1956 28.0 36.8 45.5 24.0 69.3 41.1 34.3 17.7 19.7 36.1 30.6 24.4 34.0
1957 23.4 27.1 48.7 19.0 8.7 48.4 89.3 31.5 26.8 11.2 20.4 37.2 32.7
1958 43.0 45.1 44.4 16.3 1.2 3.9 43.1 22.1 7.0 42.7 35.6 28.5 27.8
1959 40.1 38.5 50.0 23.8 31.8 34.6 49.6 0.3 0.6 1.4 25.4 49.1 28.8
1960 31.3 36.6 25.0 16.0 214.7 37.6 21.5 10.6 27.4 23.6 15.7 26.5 40.7
1961 34.2 29.0 42.3 10.5 39.1 63.3 44.3 18.8 90.9 30.8 51.1 31.3 40.4
1962 58.2 52.2 43.7 10.5 73.7 22.2 24.6 14.9 30.3 27.5 24.9 16.5 33.2
1963 26.5 23.1 28.5 43.1 20.9 40.4 24.6 22.9 20.4 22.7 4.6 18.3 24.6
1964 50.0 56.8 42.1 46.3 64.3 82.6 21.3 8.6 14.0 40.6 27.1 24.4 39.7
1965 33.6 59.8 53.8 8.1 87.1 8.7 11.5 32.1 55.6 64.4 14.0 18.9 37.3
1966 47.1 66.9 44.8 31.1 33.1 58.5 10.6 1.6 2.9 71.6 45.7 43.9 38.0
1967 44.5 45.0 66.5 118.1 80.3 61.8 7.7 19.9 51.6 9.4 17.3 24.1 45.3
1968 34.8 39.0 69.0 20.6 42.6 52.9 59.5 13.8 19.1 5.6 14.8 39.0 34.3
1969 34.4 34.8 45.3 23.3 71.1 25.0 16.4 5.6 6.6 36.5 43.8 36.0 31.6
1970 59.4 46.7 21.9 6.4 32.5 64.7 18.6 13.8 27.0 2.1 5.2 9.7 25.5
1971 30.7 50.8 64.2 19.7 80.3 25.9 8.4 6.2 8.0 12.6 27.4 34.2 30.6
1972 33.4 47.4 51.0 21.5 31.7 73.5 25.5 11.1 9.5 5.7 18.4 36.4 30.3
1973 33.2 37.3 60.2 7.9 55.7 27.0 22.4 5.7 6.0 16.8 22.1 34.0 27.4
1974 28.3 34.7 48.4 15.8 69.4 62.6 21.2 18.8 20.5 16.3 20.2 30.1 32.2
1975 29.7 25.4 48.7 30.9 13.8 73.2 7.4 0.1 0.2 1.4 29.3 35.2 24.5
1976 45.5 50.5 43.9 119.0 51.0 13.9 1.5 0.6 7.9 18.8 4.3 1.2 29.7
1977 48.0 48.4 34.9 52.6 13.9 0.7 0.4 0.2 26.6 18.7 18.3 36.6 24.7
1978 40.4 47.6 47.1 13.6 55.5 49.8 39.0 11.7 33.5 36.7 9.6 29.6 34.5
1979 48.5 55.2 21.4 38.4 111.7 12.0 29.1 20.3 23.7 26.3 36.5 36.7 38.3
1980 36.2 50.5 38.4 16.4 58.7 26.1 9.2 4.1 9.6 23.6 28.0 6.4 25.5
1981 48.9 55.3 41.4 30.5 56.7 26.9 12.9 8.6 7.7 20.9 24.8 19.4 29.4
1982 23.2 72.0 42.3 6.1 35.5 2.0 27.1 7.5 17.2 82.5 26.1 18.0 29.8
1983 52.8 46.3 63.8 0.8 104.2 80.6 1.7 1.1 8.6 67.0 64.6 28.5 43.4
1984 51.8 55.2 25.9 17.6 16.7 48.5 44.5 0.3 0.1 12.8 32.9 26.2 27.6
1985 50.6 49.8 55.3 28.7 25.8 15.9 49.6 10.8 18.2 1.2 34.8 25.6 30.4
1986 38.0 59.4 44.0 5.2 65.3 2.1 2.7 34.7 34.4 48.3 41.7 38.7 34.5
1987 38.4 48.2 27.8 1.5 0.7 0.5 13.0 25.5 0.8 66.6 63.5 26.4 26.0
1988 36.1 35.7 48.7 9.4 165.6 32.3 19.9 79.2 67.5 75.3 165.1 71.5 67.3
1989 49.3 41.1 17.4 19.2 96.3 53.1 33.8 12.5 7.8 6.7 11.6 26.2 31.3
1990 42.6 39.5 51.7 42.4 60.1 22.9 48.6 1.8 6.9 79.1 42.1 34.6 39.5
1991 50.9 51.8 34.0 37.2 31.3 8.7 8.8 0.1 0.4 20.3 43.8 39.6 27.1
1992 35.7 44.0 22.8 8.5 57.1 3.4 7.3 10.5 39.5 39.5 36.1 39.3 28.6
1993 36.2 35.6 32.3 1.9 48.4 52.2 4.2 35.5 26.1 30.7 38.0 28.4 30.8
1994 51.5 68.2 22.9 4.5 20.4 37.9 5.6 13.3 17.8 21.2 38.2 35.5 27.8
Mean 38.2 42.5 41.6 28.0 58.6 38.6 24.2 15.5 21.5 31.0 30.3 29.0 33.2  

 
 
 
 
Mark Orton 
MO:ll 



 

 

Xeneca Power Development Inc. -  Wanatango Falls 
Hydrology Review 

 

   
 H333384-0000-10-124-0001.Doc H333384, Rev. 0 

  © Hatch 2009/10  

  

FIGURES 



!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

¤

¤

¤

¤

¤

¤

¤

¤

¤

¤

¤

¤
¤

¤¤

¤

¤

¤¤

¤

!.

SB 01

SB 10

SB 04
SB 05

SB 06SB 02

SB 03

SB 08SB 07

SB 09
WANATANGO FALLS, TWP. MANN

02JD012

02JD006

02JC009

04MD003

04LA002

04MB003

04MD004

04MC001

04MD001

04MC002

PriceMoher

Thomas

Stimson

Zed Lake

Toy Lake

Tom Lake

Tom Lake

Sam Lake

Sak Lake

Roy Lake

Rib Lake
Red Lake

Ray Lake

Rat Lake

Poe Lake

Mud Lake

Matheson

Mac Lake

Low Lake

Log Lake

Lee Lake

Jen Lake

Jam Lake

Foy Lake

Fox Lake

Fly Lake

Fan Lake

Doe Lake

Dai Lake

Cow Lake

Bow Lake

Wolf Lake

Ward Lake

Wagg Lake

Wade Lake

Trap Lake

The Forks

The Forks

Tent Lake

Swan Lake

South Arm

Slim Lake
Sam Creek

Ryan Lake Roy Creek

Rota Lake

Roma Lake

Robb Lake

Ring Lake

Rice Lake

Reid Lake

Reid Lake

Rat Creek

Rahn Lake

Pup Lakes

Pool Lake

Pike Lake

Pick Lake

Otto Lake

Moon Lake

Mews Lake

Mary Lake

Lula Lake

Luke Lake

Low Creek

Long Lake

Long Lake

Lois Lake

Lady Lake

Kame Lake

Joe Creek

Jeff Lake

Jean Lake

Ivan Lake

Hope Lake

Hope Lake

Hoof Lake

Hall Lake

Gump Lake

Grey Lake

Gold Lake

Game Lake

Gale Lake

Fred Lake

Ford Lake

Flag Lake

Fade Lake

Ezra Lake

Eade Lake

Duck Lake

Dell Lake

Deep Lake

Deak Lake

Dark Lake

Dara Lake

Cork Lake

Cole Lake

Camp Lake

Byng Lake

Burt Lake

Budd Lake

Boyd Lake

Boyd Lake

Bobs Lake

Blue Lake

Bird Lake

Belt Lake

Bell Lake

Andy Lake

Young Lake

Wyley Lake

Wolf Creek

Weldy Lake

Wayne Lake

Twin Lakes

Town Creek

Terry Lake

Tent Creek

Swamp Lake

Sunny Lake

Steve Lake

Steep Lake

Smith Lake

Slim Creek

Sheen Lake

Shaw Creek

Saral Lake

Salve Lake

Round Lake

Rocks Lake

Robb Creek

Relic Lake

Radio Lake

Poker Lake

Perry Lake

Pearl Lake

Otter Lake

Noted Lake

Nault Lake
Moray Lake

Moose Lake

Moher Lake

McKay Lake

Marks Lake

Lloyd Lake

Left Creek

Leach Lake

Kidd Creek

Kelly Lake

Hydro Lake

Hutt Creek

High Falls

High Falls

Heart Lake

Grove Lake

Gould Lake

Gouin Lake

Goose Lake

Godon Lake

Freve Lake

Forks Lake

Faulk Lake

Enid Creek

Elmer Lake

Edgar Lake

Dugwal Pit

Dowie Lake

Dokis Lake

Davis Lake

Cot‚ Creek

Clute Lake

Chief Lake

Chair Lake

Camp Creek

Burt Creek
Burl Lakes

Bures Lake

Bruce Lake

Bower Lake

Bobs Creek

Blake Lake

Blair Lake

Birch Lake

Bell River

Bell Creek

Aubin Lake

Yarrow Lake

Wright Lake

Webash Lake

Turkey Lake

Triple Lake

Traill Lake

Tincan Lake

Sydney Lake

Spring Lake

Smylie Lake
Semple Lake

Sandy Falls

Salve Creek

Rayner Lake

Rankin Lake

Rankin Lake

Powell Lake

Perry Creek

Perron Lake

Paton Creek

Orphan Lake

Nugent Lake

Narrow Lake

Murphy Lake

Moher Creek

Michie Lake

Melba Creek
McCool Hill

Markle Lake

Mackay Lake

Loon Rapids

Little Lake

Lipton Lake

Lefroy Lake

Lauzon Lake

Keeley Lake

Kasba Creek

Kapika Lake
Jowsey Lake

Indian Lake

Heron Creek

Hazen Creek

Hawley Lake

Grassy Lake

Grassy Lake

Gouin Creek

Goose Creek

Godon Creek

Girard Lake

Geary Creek

Freele Lake

Forks RiverEsker Creek

Egan Chutes

Dokis River

Currie Lake

Brush Creek

Bower Creek

Bompas Lake

Bolton Lake

Bob's Creek

Black River

Bingle Lake

Berube Lake

Berndt Lake

Barnet Lake

Banana Lake

Bamboo Lake

Austen Lake

Aubin Creek

Wright Creek

Wesley Creek

Warden Creek

Triple Lakes

Tincan Creek

Three Rapids

Teepee Creek

Sothman Lake

Sibbald Lake

Reaume Creek

Prosser Lake

Powell Creek

Penguin Lake

Murphy Creek

Muhquoh Lake

Meadow Creek

McKeown Lake

McBride Lake

Marceau Lake

Maloney Lake

Malloch Lake

Leziert Lake

Lennox Creek

Larrett Lake

Lac Rancourt

Kowisis Lake

Kenning Lake

Kennedy Lake

Island Falls

Hatchet Lake

Hassard Lake

Gelinas Lake

Foster Creek

Findlay Lake

Croesus Lake

Coulson Lake

Chenier Lake

Centre Creek

Bristol Lake

Bradley Lake

Bingle Creek

Bastian Lake

Wicklow River

Wicklow Creek

Tolstoi Creek

Thunder Creek

Thorburn Lake

Sweatman Lake

St. Paul Lake

Sisseney Lake

Sinclair Lake

Sheraton Lake

Pharand Creek

Paradis Creek

Nesbitt Creek

Musgrove LakeMountjoy Lake

Montrose Lake

McKeown Creek

McBride Creek

Marathon Lake

Mahoney Creek

Maggie's Lake

Loveland Lake

Leziert Creek

Kirkland Lake

Kenogami Lake

Kapakita Lake

Highspot Lake

Halliday Lake

Halfmoon Lake

Godfrey Creek

Frontier Lake

Fournier Lake

Flavelle Lake

Ferguson Lake

Edwards Creek

Duxfield Lake

Dead Dog Lake

Croteau Creek
Crawfish Lake

Council Creek

Chenier Creek

Boundary Lake

Boundary Lake

Bottley Creek

Bigmarsh Lake

Berthier Lake

Wawongong Lake

Wawaitin Falls

Twofinger Lake

Thorburn Creek

Sweatman Creek

Splitrock Lake

Sherring Creek

Robertson Lake

Radisson Creek

Porcupine Lake

New Years Lake

Musgrove Creek

Mattagami Lake

Marathon Creek

Low Bush River

Deception Lake

Deadman Island

Christmas Lake

Boomerang Lake

Whiteclay River

Sarsfield Creek

Neelands Rapids

Mistinikon Lake

Miskwamabi Lake Kingsmill Creek

Driftwood Creek

Devonshire Lake

Buckdeer Rapids

Wilhelmina Creek

Whitewater River

Macdiarmid Creek

Little Joe Creek

Kenogamissi Lake

Kamiskotia River

Gowanmarsh Creek

Wendtwright Creek

Night Hawk Centre

Little Pike River

Little Goose Lake

Kenogamissi Falls

Couchiching Falls

Three Nations Lake

Little Black River

East Bradburn Lake

West Buskegau River

Kaminisinakwa River

Upper Michegama Lake

East Whitefish River

West Night Hawk River

South Porcupine River

Little Sarsfield Lake

WelshKilburn

Downard

Sand Point

Warden Hill

Nest Island
Gull IslandRat Mountain

Whitepine Hill

Mount Rutledge

McDougal Point

Deadman's Point

TUNIS

KIRKE

KELSO
ARPIN

RAMORE

ONAGON

ANTHONY
WATABEAG

MONTEITH
VAL GAGN‚

SAK CREEK

NOREMBEGASHILLINGTON

MCARTHUR LAKE

KENOGAMI LAKE

HIGHWAY 144

REGIONAL RD 655

HIGH WAY 66

HIGHWAY
 11

HI
GH

WA
Y 5

74

HIGHWAY 65

HIGHWAY 579

HIGHWAY 11

02JD005

04MD002

TIMMINS

MATHESON

COCHRANE

NOREMBEGA

MATACHEWAN

IROQUOIS FALLS

SOUTH PORCUPINE

81
°30

'0"
W

81
°15

'0"
W

81
°0'

0"W
80

°45
'0"

W
80

°30
'0"

W
80

°15
'0"

W

49°0'0"N

49°0'0"N

48°45'0"N

48°45'0"N

48°30'0"N

48°30'0"N

48°15'0"N

48°15'0"N

48°0'0"N

48°0'0"N

!

!

!

!

! !!

!

!

! !

!

!

!

!

!
! !

!

!

!
!

!

! !

!

!
!

!
!

!
!

!
!

!
!!

!

!
!

!

!

!
!

!
!

!
!

!!!
!

!

!

!

!

!

!

!

!

!
!

!

!
!

!
!

!
!

!

!

!

!

!!
!
!

!!

!
!

!

!

! !

!

!

!

!!

!

!
!

!

!
!

!
!
!

!

!

!

!

!

!!

!
!

!

!

!

!

!

!

!
! !

!

Lake Superior

Lake Huron

Lake Abitibi
Lake Nipissing

St Marys River

Lake Michigan

Lake Temagami

Wanapitei Lake

Kesagami Lake

Lake Timiskaming

Kabinakagami Lake

Lake Panache

Night Hawk Lake

Onaping Lake

Dog Lake

Missinaibi Lake

Ramsey Lake

White Lake

Lady Evelyn Lake

Mattagami River

Nagagami Lake

Rocky Island Lake

French River

Larder Lake

Abitibi River

Rice Lake

Agnew Lake

Brunswick Lake

Montreal River

Horwood Lake

Mattagami Lake

Pierre Lake

Windermere Lake

Wakomata Lake

Bark Lake

Ranger Lake

Quirke Lake

Wenebegon Lake

Makobe Lake

Como Lake

Nagagamisis Lake

Watabeag Lake

Ivanhoe Lake Saganash Lake

Mozhabong Lake

Echo Lake

Kenogamissi Lake

Negwazu Lake

Kapuskasing River

Fushimi Lake

Bardney Lake

Kapuskasing Lake

Rivière Again

Penelton Lake

Vermilion River

Mattawasaga River
Bottom Lake

Prince Lake
Bridget Lake

OBA

HARTY

MATTICE

MOONBEAM

GOWGANDA
COCHRANE

CALSTOCK

HILLSPORT

SMOOTH ROCK FALLS

0 20 Kms

NOTES:
    1.   MAPPING INFORMATION SHOWN ON THE DRAWING HAS BEEN DERIVED FROM THE DIGITAL DATA FROM 
          MNR DATABASE
    2.   PROJECTED COORDINATE SYSTEM IS NAD 1983, UTM ZONE 17N.

q

FIGURE 1
WANATANGO FALLS HYDRO DEVELOPMENT

WANATANGO FALLS WATERSHED
XENECA POWER

PROJECT WATERSHED

LEGEND
WATER BODIES

WATER BODIES

MAJOR ROADS
0 100 Kms

1 : 500,000

D:
\P

roj
ec

ts\
Xe

ne
ca

\W
an

ata
ng

o\G
IS\

Ar
cM

ap
s\W

an
ata

ng
o -

 D
rai

na
ge

 B
as

in.
mx

d -
 13

-A
ug

-09
 @

 12
:58

:36
 Sh

aa
m

SUB-BASINS

q

SUB BASIN ID
SB 01
SB 02
SB 03
SB 04
SB 05
SB 06
SB 07
SB 08
SB 09
SB 10

DRAINAGE
WHITEFISH RIVER
NIGHT HAWK RIVER
FORKS RIVER
REDSTONE RIVER
PORCUPINE RIVER
NIGHT HAWK LAKE LOCAL
FREDERICKHOUSE LAKE LOCAL
FREDERICKHOUSE DAM, 04MD002 LOCAL
WANATANGO FALLS LOCAL
WSC GAUGE 04MD001 LOCAL

AREA
(km2)
737
279
208
489
444
379
169
201
64
559

DRAINAGE AREA SUMMARY:
LOCATION
GAUGE - 04MD002
WANATANGO FALLS

AREA
(km2)
2906
2970



!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!!

!

!

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#

#
#

##

#

#

#

##

##

#

##

#

#

#

!.

Abitibi River

Groundhog River

Round Lake

Mattagami River

Long Lake

Kapuskasing River

Missinaibi River

Mistango River

Mistinikon Lake

Duncan Lake
Pebonishewi Lake

Lloyd Lake

Allan Lake

Moose Lake

Elk Lake

Carty Lake

Raney Lake

Five Mile Lake

Black River

Sesekinika Lake

Kapiskong Lake

Kapuskasing Lake

Nemegosenda River

Sinclair Lake

Rufus Lake

Hardiman Lake

Firth Lake

Ivanhoe River

Chabbie Lake

Schist Lake

Radisson Lake

Chin Lake

Kenogaming Lake

Pearce Lake

Trethewey Lake

Wangoon Lake

Keenoa Lake

Nemegos Lake

Biggs Lake

Kamiskotia Lake

Opasatika River

Muskasenda Lake

Dana Lake

Frog Lake

Lost River

Manning Lake

Mikwam Lake

Frederick House River

Potter Lake

Ghost Lake

Cavell Lake

Pike Lake

Bateman Lake

Baker Lake

Claw Lake

Floodwood River

Puskuta Lake

Makonie Lake

Jennie Lake

Ghost River

Inlet Lake

Elf Lake

Currie Lake

Blanche River

Davis Lake

Mistango Lake

Nat River

Agassiz Lake

Hughes Lake

Oscar Lake

Bailey Lake

Burntbush River

Crossley Lake

Tatachikapika River

Kabika River

Little Wakami Lake

Van Lake

Deception Lake

Separation Lake

Mattawitchewan River

Ivanhoe Lake

Audrey Lake

Redsucker River

Paul Lake

Woman River
Wakami River

Dunrankin Lake

Circle River

Shallow River

Beattie Lake

Croasdell Lake

Ola Lake

Spear Lake

Gem Lake

Crystal Lake

Sandshore Lake

Shallow Lake

Silver Queen Lake

Foot Lake

Clouston Lake

Watersnake Lake

Dunrankin River

Goat River

Tom Lake

Guitar Lake

Redstone River

Noted Lake

Berry Lake

Ripper Lake

Bondy Lake

02JD009

02JD011

02JD00202JD004

02JC008

02JD012

02JD00602JD005
02JC003

02JC001

02JC009

04MD003

04LA002

04MB003

04MD004

04MC001

04LD001

04LB001

04LF001

04ME001

04MD001

04LC001

04MD002

04MC002

04LJ001

HARTY

GOGAMA

SULTAN

JOGUES

TIMMINS

FOLEYET

EARLTON

MATTICE

MOONBEAM

CHAPLEAU

THORNLOE

CHARLTON

ELK LAKE
GOWGANDA

MATHESON

COCHRANE

FAUQUIER

VAL RITA

NOREMBEGA

OPASATIKA

MATACHEWAN

LARDER LAKE

KAPUSKASING

KIRKLAND LAKE

IROQUOIS FALLS

SOUTH PORCUPINE

SMOOTH ROCK FALLS

WANATANGO FALLS, TWP. MANN

80°0'0"W

80°0'0"W

80°30'0"W

80°30'0"W

81°0'0"W

81°0'0"W

81°30'0"W

81°30'0"W

82°0'0"W

82°0'0"W

82°30'0"W

82°30'0"W

83°0'0"W

83°0'0"W

83°30'0"W

83°30'0"W

49
°30

'0"
N

49
°0'

0"N
48

°30
'0"

N
48

°0'
0"N

47
°30

'0"
N

QC

NT

ON

NU

AB
SK

BC

MB NL

NB
NS

YT

PE

q

0 50 Kms1 : 1,000,000

WANATANGO FALLS HYDRO DEVELOPMENT
XENECA POWER

0 2,000 Kms1 : 50,000,000

FIGURE 2
ANNUAL  AVG. PRECIPITATION

POPULATED PLACES
GAUGING STATION

NOTES:
      1.   MAPPING INFORMATION SHOWN ON THE DRAWING HAS BEEN DERIVED FROM THE DIGITAL DATA
            FROM MNR DATABASE
      2.   PROJECTED COORDINATE SYSTEM IS NAD 1983, UTM ZONE 17N.
      3.   PRECIPIATION DERIVED USES MONTHLY CLIMATE DATA (1961-1990)
            SOURCE: CANADA GRIDDED CLIMATE DATA, RON HOPKINSON
            HTTP://WWW.CICS.UVIC.CA/CLIMATE/DATA.HTM
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Figure 3 
Xeneca Power  

Wanatango Falls 
Seasonal Flow Patterns 
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 Figure 4 

Xeneca Power 
Wanatango Falls 

Annual Flow Variability 
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 Figure 5 

Xeneca Power  
Wanatango Falls 

Flow Duration Curve for the Frederickhouse River at Frederickhouse Lake Dam 
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Figure 6 
Xeneca Power 

Wanatango Falls 
Frederickhouse River at Wanatango Falls – Seasonal Flow Pattern 
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Figure 7 
Xeneca Power  

Wanatango Falls 
Frederickhouse River at Wanatango Falls – Annual Flow Variability 
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 Figure 8 

Xeneca Power  
Wanatango Falls 

Frederickhouse River at Wanatango Falls – Daily Flow Duration Curve 
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APPENDIX A 

Flow Metrics 
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APPENDIX B 

Lake Evaporation vs. Latitude in Ontario 
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Lake Evaporation vs. Latitude in Ontario 
Lake evaporation in Ontario generally occurs between April and November each year when lakes 
are free of ice. Lake evaporation varies with extra terrestrial radiation, temperature, vapour pressure, 
humidity and wind speed. Although lake evaporation varies from year it is more stable than 
evapotranspiration or general evaporation loss in a river basin because it does not depend on the 
surficial geology or land use in the basin, which can affect the precipitation reaching the ground and 
the soil moisture available for transpiration. 

Lake Evaporation datasets in Ontario are limited and not always complete, but Environment Canada 
publishes average lake evaporation data for some climate stations in the online Canadian Climate 
Normals or Averages 1971-2000 series. 

The table below shows Annual Average Lake Evaporation data for six climate stations in Ontario and 
one each from Manitoba and Quebec. 

 

Latitude Altitude Annual ELake

˚ N m mm

Amos QUE 48.57 310 538

Atikokan ONT 48.80 442 538

Delhi ONT 42.87 232 709

Harrow ONT 42.02 191 789

Moosonee ONT 51.27 8 433

Ottawa ONT 45.37 79 672

Rawson Lake ONT 49.65 358 556

Norway House Forestry MAN 54.00 217 320

ProvinceStation

 

 

The Evaporation Atlas for the Contiguous 48 United States, NOAA Technical Report NWS 33, 
Washington D.C. June, 1982 shows that annual free water surface evaporation from shallow lakes 
(1956-70) varies approximately linearly with latitude in the states contiguous with the Province of 
Ontario. 

To investigate whether this trend persists in Ontario the annual average lake evaporation data above 
were plotted against climate station latitude in Figure B-1. A linear regression equation fitted to this 
data set has a correlation coefficient R2 = 0.9655 and gives the relationship for annual average lake 
evaporation: 

ELake = 2296.6 – 36.123 * Latitude  

Where:  ELake is annual average lake evaporation in mm 

   Latitude is in decimal ° N. 
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Figure B-1 
Xeneca Power  

Wanatango Hydropower Site 
Annual Average Lake Evaporation vs. Latitude 
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A typical monthly lake evaporation distribution for the project sites is shown in Figure B-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure B-2 
Xeneca Power  

Wanatango Hydropower Site 
Monthly Lake Evaporation Distribution in Ontario  

0%

5%

10%

15%

20%

25%

April May June July August September October November

M
on

th
ly

 E
La

ke
 (%

 A
nn

ua
l E

La
ke

)



 

 

Xeneca Power Development Inc. -  Wanatango Falls 
Hydrology Review 

 

   
 H333384-0000-10-124-0001.Doc H333384, Rev. 0 

  © Hatch 2009/10  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

CD-ROM containing Flow Series Dataset 
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