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EXECUTIVE SUMMARY 

First Mining Gold Corp. proposes to develop an open pit gold and silver mine with supporting facilities 
known as the Springpole Gold Project (Project). The Project is located in a remote area of northwestern 
Ontario, approximately 110 kilometres (km) northeast of the Municipality of Red Lake and 145 km north of 
the Municipality of Sioux Lookout.  

An environmental assessment pursuant to the Canadian Environmental Assessment Act, 2012 (SC 2012, c. 19, 
s. 52) and the Ontario Environmental Assessment Act (RSO 1990, c. E.18) is required to be completed for the 
Project. This document is one of a series of baseline reports prepared by WSP Canada Inc. on behalf of FMG 
to describe the current environmental conditions in the area. During the consultation process,  
project-specific input from regulatory agencies and Indigenous communities have been considered at key 
milestones of the environmental assessment process including baseline studies, alternatives, assessment 
approach, mitigation and monitoring where appropriate. 

The proposed Project is situated between two prominent lakes, Birch Lake and Springpole Lake. The local 
Springpole Lake watershed area is approximately 97.5 km2, however the total area reporting to the 
Springpole Lake outflow is approximately 1,372 km2. Overall, Springpole has a maximum depth of 35.1 m 
and an average depth of 6.3 m. It is estimated to have a volume of approximately 190 million m3. Regionally, 
Springpole Lake flows through the Birch River towards Lake St. Joseph to the south. 

Climatic and hydrological baseline monitoring has been conducted at the Project site during three separate 
monitoring campaigns. The first was conducted in 2011/2012 and consisted of the installation of an on-site 
weather station. It recorded hourly measurements of temperature, precipitation, snow depth, humidity, air 
pressure, windspeed and direction between January 2012 and November 2013. Additionally, five flow 
monitoring stations were established in the Springpole and Birch Lake watersheds throughout the 2011 and 
2012 open water seasons.  

The second monitoring campaign was established in 2020 and consisted of the installation of a new on-site 
weather station near the existing Project camp site. It continues to record temperature, rainfall, humidity, 
air pressure, wind and gust speed, wind direction, and evaporation on a 15-minute interval. It also included 
the installation of 16 flow monitoring stations at new and former monitoring sites, as well as eight lake level 
logging stations within Springpole Lake. Flow measurements were conducted between June and 
October 2020.  

The third, and current, monitoring campaign was established in 2021 and consists of four flow and level 
monitoring stations at previously monitored locations: Springpole Lake inflow from Cromarty Lake, 
Springpole Lake outflow, and two unnamed tributaries on the Southeast Arm of Springpole Lake. 
Additionally, six lake level monitoring stations were established on Springpole Lake, Birch Lake, and smaller 
inland lakes within the Project area. Manual flow and level measurements were conducted at an 
approximately monthly interval during the months of June to October, from 2021 to 2022. Winter low-flow 
measurements were also conducted at some stations in February 2022 and 2023. This monitoring campaign 
is currently ongoing and will extend into 2023.  

Select regional climate and hydrometric stations with long-term records have been identified to help 
characterize site conditions. The Project site climate conditions (i.e., climate normal, return periods wet and 
dry years and monthly temperature) were characterized using the statistics derived from the Red Lake 
stations operated by Environment and Climate Change Canada. Under climate normal conditions, annual 
precipitation estimated for the Project area is 686.4 mm. Average annual lake evaporation of 460 mm for 
the Project area was estimated using published information.  
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The Water Survey of Canada (WSC) station at Sturgeon River at McDougall Mills (05QA004) was identified 
to be most representative of the Project site’s runoff conditions based on a comparison of total runoff yields 
reported at the Project site, as well as the watershed’s characteristics. By pro-rating long-term flow statistics 
from this WSC station, it was estimated that flows would be highest in June and lowest in March. Average 
monthly flows at the Springpole Lake outflow are estimated to range from 5.4 to 22.9 m3/s, with an annual 
mean runoff yield of 280.1 mm. Its natural runoff coefficient is estimated at approximately 36%. Low flow 
runoff depths were estimated with a regression analysis using a number of regional WSC stations. The 7Q20, 
defined as the lowest consecutive 7-day average flow that is expected to occur in 20-year return period was 
estimated to be approximately 1.35 m3/s at the Springpole Lake outflow. 
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1.0 INTRODUCTION 

First Mining Gold Corp. proposes to develop, operate and eventually decommission and close an open pit 
gold and silver mine and ore process plant with supporting facilities known as the Springpole Gold Project 
(Project). The Project is located in a remote area of northwestern Ontario, approximately 110 kilometres 
(km) northeast of the Municipality of Red Lake and 145 km north of the Municipality of Sioux Lookout 
(Figure 1-1).  

An environmental assessment (EA) pursuant to the Canadian Environmental Assessment Act, 2012 (SC 2012, 
c. 19, s. 52) and the Ontario Environmental Assessment Act (RSO 1990, c. E.18) is required to be completed 
for the Project. This report is one of a series of Technical Support Documents prepared by WSP Canada Inc. 
on behalf of First Mining Gold Corp. This document describes the current environmental conditions and 
update existing information. This introduction is included in each baseline document, such that the reports 
can be read independent of one another. Other environmental baseline reports in the series address the 
following environmental aspects:  

• Air Quality; 

• Ambient Light;  

• Sound and Vibration;  

• Hydrogeology; 

• Surface Water Quality; 

• Aquatic Resources;  

• Terrestrial Resources; and 

• Socioeconomic. 

This report presents the climatic and hydrologic conditions in and around the Project site, based primarily on 
publicly available data as well as site investigations conducted during 2011 to 2012, 2020, and 2021 to 2022. 

During the consultation process, project-specific input from regulatory agencies and Indigenous 
communities was considered at key milestones of the environmental assessment process including baseline 
studies, alternatives, assessment approach, mitigation and monitoring where appropriate. Non-confidential 
information from Indigenous Traditional Knowledge and Traditional Land Use studies will be presented 
where applicable to the Project. An overview of the consultation input and key Indigenous information 
considered during the effects assessment will be summarized in the Environmental Impact Statement and 
Environmental Assessment. 

1.1 General Setting 

The region is underlain by glaciated terrain characteristic of a large part of the Canadian Shield. Land areas 
are generally of low relief with less than 30 metres (m) of local elevation, with numerous lakes and 
watercourses. The proposed main Project site is centered between Springpole Lake and Birch Lake which 
are both part of the regional Birch Lake watershed (Figure 2-1). 

Tree cover generally consists of mature spruce, balsam, birch and poplar, with black spruce and muskeg 
swamps occupying low-lying areas. The use of the lands within and adjoining the site is generally wilderness. 
The Project site has been subject to mineral exploration intermittently since the 1920’s and more recently 
dating back to 2009. There are no nearby permanent residences, although seasonal residences are present 
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on Birch Lake and Johnson Island within Springpole Lake. The identified potentially affected or interested 
Indigenous communities are signatories of Treaty #3, Treaty #5 or Treaty #9.  

1.2 Study Objectives 

The Project is currently undergoing the completion of federal and provincial environmental assessment 
processes and will require permits prior to development. This Hydrology Baseline Report characterizes the 
local climate and hydrologic conditions of the Project in support of the regulatory processes and provides 
a summary of the field data collected up until the end of 2022. 
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2.0 LOCAL AND REGIONAL HYDROLOGIC SETTING  

The proposed Project is situated between two prominent lakes, Birch Lake and Springpole Lake (Figure 2-1).  

The local Springpole Lake watershed area is approximately 97.5 square kilometres (km2), however the total 
area reporting to the Springpole Lake outflow is approximately 1,372 km2. The local Springpole Lake 
drainage basin is approximately 70% surface water and 30% covered by forest and wetlands. Birch Lake is 
a regional lake, upstream of Springpole Lake, with a watershed area of approximately 1,054 km2. The 
elevation of the surface water in Birch Lake is approximately 1.8 to 2.3 metres (m) higher than the water in 
Springpole Lake, depending on the season.  

At a regional scale, Birch Lake flows further west then south before discharging into Exit Bay through an 
open river channel into Satterly Lake. From there, it flows through Bumpy Creek into Cromarty Lake where 
it joins the Springpole Lake watershed. Springpole Lake flows through the Birch River towards Lake 
St. Joseph to the south. Historically, Lake St. Joseph discharged into the Albany River which ultimately 
flowed to James Bay. In 1957 the hydroelectric dam constructed at the lower end of Lake St. Joseph at Rat 
Rapids was converted to a diversion dam as part of the Manitoba - Ontario Lake St. Joseph Diversion 
Agreement. The diversion dam has resulted in an average annual water flow of 86 cubic metres per 
second (m3/sec) being redirected from the Albany River east towards Lac Seul through the Root River, and 
onwards to the Nelson River watershed to the west. 
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3.0 CLIMATE CONDITIONS 

3.1 Methodology 

This report compiles climate data from site-specific field programs, regional Environment and Climate 
Change Canada (ECCC) stations, as well as other sources summarized in previous reporting as referenced 
therein. The report characterizes the Project’s climate conditions by comparing the available site data to the 
longer-term regional records and estimating statistical and design conditions. The climate stations 
discussed in the following sections are presented in Figure 3-1. 

3.2 Data Sources 

3.2.1 Site Weather Station 

An on-site weather station (Springpole Station) was installed approximately 100 m northwest of the Project 
camp in September 2011. It was programmed to record hourly measurements of temperature, precipitation, 
snow depth, humidity, air pressure, windspeed and direction. This data, recorded between January 2012 
and November 2013, was logged on a Campbell Scientific CR200-200X series data logger, and presented 
in the Meteorology 2012 Baseline Study Report (DST, 2013a), provided in Attachment A.  

A new on-site weather station was installed by FMG in June 2020 near the existing Project camp site. It 
records temperature, rainfall, humidity, air pressure, wind and gust speed, wind direction, and evaporation 
on a 15-minute interval. Based on a review of the specifications of this weather station, it should be noted 
that rainfall records are only appropriate for non-winter months, as the rain gauge was not heated. Monthly 
summaries of this data until September 2020 have been summarized in the Hydrology Program Factual 
Report (Fracflow, 2021), provided as Attachment B.  

In August 2021, it was identified by WSP that the rain gauge was missing a component and thus 
precipitation data prior to and including August 2021 may not be reliable. In fall 2022, a heated rain gauge 
was commissioned to allow for winter precipitation measurements. To date, precipitation data from the new 
on-site weather station includes April 2022 to November 2022. On-site evaporation data have also been 
collected by FMG, however are limited to August 2021 (partial data), and May 2022 to September 2022. 
Section 3.3 further discusses the climate data. 

3.2.2 Meteorology Report  

Ausenco Engineers Canada Inc. (Ausenco) prepared a Meteorology Report in December 2020 to support the 
Pre-Feasibility Study (PFS). It compiled data from Casummit Lake weather station to characterize the site’s 
climate conditions for the PFS. The Casummit Lake Station is located approximately 11 km northwest of the 
site. Historical climate data from this weather station were obtained from the World Weather Online 
(worldweatheronline.com) by FMG and supplied to Ausenco. Statistics presented in the Meteorology Report 
are based on historical data from Casummit Lake weather station for the period from 2008 to 2020 (partial 
data available for 2020). The Meteorology Report (Ausenco, 2020) is provided as Attachment C. 

3.2.3 Environment and Climate Change Canada 

In addition to the weather stations described in the previous sections, climate stations operated by ECCC 
within 150 km radius of the Project site were also considered in summarizing the climatic conditions for the 
Project. Information for these climate stations is summarized in Table 3-1.  
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3.2.4 Hydrological Atlas of Canada 

The Canadian National Committee for the International Hydrological Decade published a set of maps which 
concern the major climatic and hydrological parameters for the Canadian mainland and islands. The maps 
have been compiled as the Hydrological Atlas of Canada (1978a). Two maps have been referenced in this 
study to support estimates for annual precipitation and mean annual lake evaporation. The annual 
precipitation map shows the annual precipitation isolines derived based on records from selected national 
precipitation network stations for the period from 1941 to 1970. The mean annual lake evaporation map 
shows the annual loss of water isolines through the evaporation process from the surfaces of open water 
bodies based on the records from 1957 to 1966. Information presented in these maps were compared with 
the climate information derived from other resources described in this report to assist the characterization 
of climate conditions for the Project area.  

3.3 Summary of Climate Data 

3.3.1 Precipitation 

The climate normals precipitation for selected ECCC climate stations are summarized in Table 3-2 and  
Figure 3-2. Based on climate normals, the average annual precipitation at the four identified regional ECCC 
climate stations ranged from 677.1 millimetres (mm) to 776.7 mm. The seasonal trends for the selected 
ECCC stations show that the maximum precipitation is expected to occur in June or July when the largest 
proportion of precipitation falls in the form of summer showers and thunderstorms. 

The average annual precipitation for Casummit Lake based on records from 2009 to 2019 is 450.2 mm 
(Attachment C). Most of the historical records obtained for the abovementioned selected ECCC stations for 
the period from 2009 to 2019 are incomplete and therefore cannot be compared directly with the value of 
450.2 mm from Casummit Lake Station. However, the records from the selected ECCC stations for the period 
from 2009 to 2019 are generally within the range of 600 to 700 mm. In addition, the average annual 
precipitation for Casummit Lake is also much lower than the values presented in Hydrological Atlas of 
Canada (1978a) for the Project area (600 mm to 700 mm, Figure 3-3).  

It is indicated in the Meteorology Report (Attachment C) that the total precipitation in 2012 recorded at 
Casummit Lake was 444.9 mm which is comparable to that recorded at the Springpole weather station 
(476.8 mm). However, these values are significantly lower than those recorded at the selected ECCC climate 
stations during 2012 (Table 3-3) which ranged from 730 mm to 841 mm. The historical records from 
Casummit Lake for 2012 are not publicly available from World Weather Online (World Weather 
Online, 2021). Additionally, station installation and maintenance information are not available. Therefore 
the 2012 precipitation data for Casummit Lake as described in the Meteorology Report (Attachment C) 
cannot be verified further. For the data recorded at the Springpole Station in 2012, it is noted that the total 
precipitation recorded for several months (i.e., March, May, June and September) are significantly lower 
than those recorded at the selected ECCC stations. Some of the factors that might have contributed to the 
accuracy of the data collected at the 2012 Springpole Station include placement/positioning of the weather 
station and insufficient maintenance (e.g., bird droppings, algae growth and spiders) which may have 
prevented operation of the tipping bucket. This station was abandoned in October 2013. 

Data collection is ongoing at the new Springpole weather station installed in June 2020. Table 3-4 
summarizes the monthly precipitation data available for Springpole Station between April 2022 to 
November 2022, as well as data collected at the selected ECCC stations and Casummit Lake station for the 
same time period. Data from ECCC Red Lake station are not available for 2022. For Casummit Lake, the data 
presented in Table 3-4 are rainfall only as total precipitation data are not available for 2022 from the World 
Weather Online website. In general, the ECCC stations show slightly more precipitation (10 to 22%) than 
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the precipitation recorded at the Springpole station for the period from April 2022 to November 2022. 
However, they all exhibit similar trends, with the greatest precipitation in the spring compared to fall. It is 
also worth noting that the rainfall depth recorded at Casummit Lake are much lower than those recorded 
at the ECCC stations and the Springpole station from July to September when total precipitation depths are 
equivalent as rainfall depths.  

Given the uncertainties presented in historical data collected from the Springpole Station, ongoing data 
collection from the Springpole Station will continue to be compared against the selected regional climate 
stations. Casummit Lake Station is closest in proximity to the Project site. However, the discrepancies in 
historical data between Casummit Lake Station and the selected ECCC stations remains to be clarified. Until 
the Springpole Station weather data confirms that the Casummit Lake Station is representative, and until it 
can be confirmed that the Casummit Lake Station data was collected using approved methodologies, the 
Project site has been characterized using the historical data from ECCC Red Lake for the purposes of this 
report. Under climate normal conditions, annual precipitation estimated for the Project area is 686.4 mm. 
Among the ECCC stations assessed, Red Lake and Ear Falls stations are the closest to the Project site, and 
the Red Lake station provides more full year records for long-term statistics.  

3.3.1.1 Wet and Dry Years of Various Return Periods 

Among the climate stations listed in Table 3-1, stations near Sioux Lookout provides 93 years of complete 
precipitation records, and stations near Red Lake provide 48 years of complete precipitation records. 
Stations near Pickle Lake and Ear Falls provide 47 years and 46 years of complete precipitation records, 
respectively. Although the Sioux Lookout station provides the largest dataset for analysis of long-term 
statistics, it is also further away from the Project site (145 km from the Project site). Therefore, historical 
climate data from Red Lake stations were used for the analysis of wet and dry years with various return 
periods. The return period wet year analysis was performed using the Gumbel distribution with the Method 
of Moments. Weibull distribution with the Method of Moments was used for the return period dry year 
analysis. Annual precipitations for various return periods are summarized in Table 3-5, with 1:100 wet and 
dry years expected to receive 1,050 mm and 345 mm of precipitation, respectively. 

3.3.1.2 Design Storm Events 

Design return period storm events are characterized by Intensity Duration Frequency (IDF) curves. This 
information is normally used in conjunction with other hydrology information to assist the design of flood 
protection infrastructure, such as sediment ponds, dams and culverts across access roads. The information 
can be obtained from ECCC for selected climates stations in Canada or from the Ontario Ministry of 
Transportation (MTO) web-based application (i.e., MTO IDF Look-up Tool). The IDF information presented 
in this report was obtained using the MTO application. IDF statistics for the Project site are provided in  
Table 3-6 and IDF curves are presented on Figure 3-4. 

3.3.1.3 Snow and Rainfall 

The climate normal snow and rainfall statistics for Red Lake A station (ID 6016975) are summarized in  
Table 3-7. Annual rainfall under climate normal conditions is 515.7 mm. Monthly rainfall is normally high in 
June and July when summer showers and thunderstorms occur.  

Snow normally starts in late September and ends in early June. Similar trend has been observed at Casummit 
Lake Station (World Weather Online, 2021) as shown in Figure 3-5. Snow starts to accumulate in October 
and is expected to melt completely by May. Snow depth is usually deepest in January and February. Average 
snow depth in February is 48.0 centimetres (cm).  
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3.3.2 Temperature 

The climate in Northern Ontario is primarily continental, with generally cold winters and mild summers. The 
climate normal temperature statistics for Red Lake A station (ID 6016975) are summarized in Table 3-8. As 
shown in Table 3-8, the coldest month is January with daily average temperature of -18.3 ºC. The warmest 
month is July with daily average temperature of 18.1 ºC. The daily average temperature typically drops 
below zero in November and remains below zero until March. Similar trends are observed from data 
recorded at the Casummit Lake Station and the Springpole site weather station as shown in Figure 3-6.  

3.3.3 Evaporation 

Lake evaporation was calculated previously by SRK (2019) using the WREVAP version 1.0 evaporation 
software and data from five ECCC stations (Figure 3-7) situated around the Project site and results are 
summarized in Table 3-9. The average annual evaporation predicted by SRK for the Project site is 546 mm 
which is the average of the lake evaporation calculated using the data from the five ECCC stations. This 
value is above the mean annual lake evaporation (400 to 500 mm) for the area as shown in Hydrological 
Atlas of Canada (1978b). Among the five stations used by SRK, Bissett is the closest station to the Project 
site, the mean annual evaporation calculated for this station is 598.7 mm (SRK, 2019) which is consistent 
with the information presented in Figure 3-8 from the Hydrological Atlas of Canada (1978b). It is however, 
approximately 100 mm higher than the upper boundary (500 mm) of the data from Hydrological Atlas of 
Canada (1978b) for the Project area. Therefore, the average annual lake evaporation data from Bissett 
station is not considered representative for the Project site. In addition, average annual lake evaporation 
data calculated for Winnipeg International Airport and Atikokan stations (Table 3-9) are higher than 
500 mm. Among the five stations used for the analysis by SRK, three stations reported the average annual 
lake evaporation data within the range of 570 to 650 mm which are significantly higher than the 400 to 
500 mm range for the Project area as shown in Hydrological Atlas of Canada (1978b). The average annual 
lake evaporation from Bissett, Winnipeg International Airport and Atikokan stations would drive the overall 
average of the annual lake evaporation for the five stations to be higher. Therefore, the average annual 
evaporation of 546 mm predicted by SRK is not considered representative for the Project area.  

In addition to the lake evaporation data from the SRK report (2019), lake evaporation data and estimations 
are also discussed in the Meteorology Report (Attachment C). The average annual lake evaporation, 
interpolated based on data from Hydrological Atlas of Canada (1978b) for the Project site, is 460 mm. 
Monthly distributions of the lake evaporation were based on distributions derived from the calculations of 
potential evapotranspiration using Hargreaves equation.  

In addition to the data from Attachment C, monthly lake evaporation was also calculated using monthly 
temperature values obtained from Red Lake climate normals (Table 3-8) and the Hamon equation.  
Table 3-10 summarizes the lake evaporation information from Attachment C and the results from Hamon 
equation. The lake evaporation rates calculated with the Hamon equation generated a similar average 
annual lake evaporation (460 mm) to those from Attachment C. In the absence of long-term evaporation 
data near the Project site, an average annual lake evaporation of 460 mm interpolated in Attachment C, and 
supported by the Hamon equation, are used in this baseline report to characterize the evaporation 
conditions for the Project site.  

Pan evaporation data collected by FMG for Springpole Station for the summer of 2022 are presented in 
Table 3-11. It is worth noting that pan evaporation are normally higher than the lake evaporation due to 
the extra heat taken in through the pan’s side. The ratio between the pan evaporation and lake evaporation 
is between 1.3 to 1.7 (Penman, 1948). The pan evaporation rates presented in Table 3-11 are higher than 
the lake evaporation rates presented in Table 3-10, except for July. The ratio of pan evaporation and lake 
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evaporation ranges from 0.97 to 1.5, which is generally in agreement with the ratio discussed above. 
Therefore, the lake evaporation estimated with the Hamon equation are considered reasonable. Data 
collection from the Springpole Station is ongoing and will continue to be compared against other data 
sources for the Project site (Table 3-10). 
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Table 3-1: Regional Environment and Climate Change Canada (ECCC) Climate Stations 

Station Name Station ID NAD 83 UTM Zone 15 N Distance from 
Site (km) Period of Records Easting Northing 

Ear Falls 6012198 484677 5609074 108 1928-1999 
Ear Falls (AUT) 6012199 484342 5608766 1999-2021 

Red Lake 6016974 443945 5657543 

110 

1994 

Red Lake A 
6016970 
6016971 
6016975 

444432 5657599 1930-2021 

Red Lake Forestry 6016979 442777 5657556 1959-1960 

Sioux Lookout 6037770 
6037768 580997 5554070 

145 

1914-1938 

Sioux Lookout A 6037775 
6037776 578642 5552182 1953-2021 

Sioux Lookout Airport 6037800 578249 5551898 2018-2021 
Sioux Lookout HWOS 6037773 578642 5552182 2013 

Pickle Lake (AUT) 6016525 693319 5703448 

147 

1930-2021 

Pickle Lake A 
6016528 
6016527 
6016529 

693582 5703149 1990-2021 

Notes:  
1. Period of records listed in the table refer to the daily records, except for the Red Lake Station (ID 6016974). For Red Lake Station (ID 6016974), only hourly data are available.  
2. Climate normals for 1981 to 2010 are available for Sioux Lookout A, Red Lake A, Pickle Lake A. For Ear Falls, the climate normals are available for 1971 to 2000.  
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Table 3-2: Climate Normals Monthly Precipitation for Selected ECCC Climate Stations  

Station ID Period 
Jan  

(mm) 
Feb  

(mm) 
Mar  

(mm) 
Apr  

(mm) 
May  
(mm) 

June  
(mm) 

July  
(mm) 

Aug  
(mm) 

Sept  
(mm) 

Oct  
(mm) 

Nov  
(mm) 

Dec  
(mm) 

Annual Total  
(mm) 

Sioux Lookout A 1981-2010 34.8 22.9 32.9 43.8 85.8 113.7 97.3 89.3 92.1 70.9 55.8 37.4 776.7 
Red Lake A 1981-2010 26.8 17.3 28.4 34 73.4 99 103.4 88.3 83 59.7 42.9 30.2 686.4 
Pickle Lake A 1981-2010 26.8 18.9 30.8 37 71.3 100.5 106.7 88.3 98.7 67.5 50.7 31.5 728.5 
Ear Falls  1971-2000 31.4 22.5 31 32.6 57.5 95.7 96.3 100.9 85 49.5 38.9 35.8 677.1 
Note:  
The climate normals for 1981 to 2010 are not available for Ear Falls Station (Station ID 6012198). Therefore, data from this station for 1971 to 2000 are included in this table.  

 

Table 3-3: 2012 Monthly Precipitation for Selected ECCC Stations, Springpole Station and Casummit Lake Station 

Station ID Period Jan 
(mm) 

Feb 
(mm) 

Mar 
(mm) 

Apr 
(mm) 

May 
(mm) 

Jun 
(mm) 

Jul 
(mm) 

Aug 
(mm) 

Sep 
(mm) 

Oct 
(mm) 

Nov 
(mm) 

Dec 
(mm) 

Annual 
Total 
(mm) 

Days of 
Records 

Ear Falls (AUT) 
(ID 6012199) 2012 29.2 25.8 46.2 18.1 100.2 150.1 167.3 60.2 29 111.1 25.8 19.7 782.7 362 

Red Lake A 
(ID 6016975) 2012 24.8 23.4 61.4 11.8 102.8 138.8 113.8 82.2 49.8 65.5 32.4 23.3 730.0 325 

Pickle Lake (AUT) 
(ID 6016525) 2012 41.4 16.2 50 24.8 114 138.2 110.4 73.8 8.2 99.4 40.3 42.1 758.8 364 

Sioux Lookout A  
(ID 6037775) 2012 35.4 25.5 76.4 45 134.3 121.4 101.4 79 45.7 104.6 29.1 43.5 841.3 366 

Springpole Station 2012 20.3 7.1 58.4 1.8 89.7 17.3 23.4 119.1 0.8 94.2 21.1 23.6 476.8 366 
Casummit Lake  2012 22.3 12.4 47.8 10.3 68.7 59.6 52.8 36.6 18.6 72.1 27.3 16.5 445.0 n/a 
Notes:  
Monthly precipitation data for Casummit Lake based on information provided in Meteorological Report (Attachment C) 
n/a: not available 
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Table 3-4: 2022 Monthly Precipitation for Select ECCC Stations and Springpole Station 

Station ID Period Jan 
(mm) 

Feb 
(mm) 

Mar 
(mm) 

Apr 
(mm) 

May 
(mm) 

Jun 
(mm) 

Jul 
(mm) 

Aug 
(mm) 

Sep 
(mm) 

Oct 
(mm) 

Nov 
(mm) 

Dec 
(mm) 

Days of 
Records 

Total of 
Apr - Nov 

(mm) 
Ear Falls (AUT) 
(ID 6012199) 

2022 

17.3 20.6 19.0 86.9 137.2 71.7 92.3 71.1 35.6 40.2 47.2 41.5 362 582.2 

Pickle Lake (AUT) 
(ID 6016525) 20.0 19.7 30.9 94.9 68.6 104.3 134.8 72.9 38.5 51.4 31.7 33.5 362 597.1 

Sioux Lookout A  
(ID 6037776) 18.5 18.2 32.8 97.8 138.0 69.7 74.2 93.5 38.9 

(note #2) 
27.8 

(note #2) 9.3 20.2 363 549.2 

Casummit Lake  
(see note #3) 11.5 12.5 12.0 42.4 45.0 28.5 46.6 33.1 15.7 15.6 12.3 13.5 n/a 239.2 

Springpole Station 
(new) - - - 73.8 123.6 108.8 139.6 42.8 24.1* 38.2* 17.5* - 244 488.6 

* Indicates data obtained from heated rain gauge. 

Notes:  
1. Precipitation data prior to August 2021 for Springpole Station are not reliable due to missing climate station component. Winter months in 2021 are not reliable as the rain gauge 

is not heated. Incomplete months not shown (i.e., months with >98% missing records). 
2. There is no/trace precipitation recorded at Sioux Lookout A (ID 6037776) for September and October 2022. Precipitation data for September and October 2022 are based on data 

recorded at Sioux Lookout Airport station (ID 6037800) which is approximately 490 m southwest of the Sioux Lookout A station (ID 6037776).  
3. Data presented for Casummit Lake were rainfall data only as total precipitation data were not publicly available from the World Weather Online website.  
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Table 3-5: Wet and Dry Years for Various Return Periods 

Return Period 
(Year) 

Annual Precipitation  
(mm) 

Wet Year Dry Year 
Mean Annual Precipitation 667.0 

Climate Normals (1981-2010) 686.4 
5 years 756 565 
10 years 828 502 
25 years 920 432 
50 years 988 386 
100 years 1,050 345 
200 years 1,120 309 

Note:  
Wet and dry year analysis is based on 48 years of records from Red Lake stations. 
 

Table 3-6: Intensity-Duration-Frequency Statistics for Project Site 

Duration 
Rainfall Depth  

(mm) 
5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr 

2-year 9.8 12.1 13.6 16.8 20.7 25.5 35.5 43.7 53.9 
5-year 13.3 16.3 18.4 22.7 28.0 34.5 48.0 59.2 72.9 
10-year 15.6 19.2 21.7 26.7 32.9 40.5 56.4 69.5 85.6 
25-year 18.5 22.7 25.7 31.7 39.0 48.0 66.9 82.4 101.5 
50-year 20.6 25.4 28.7 35.3 43.5 53.6 74.6 91.9 113.2 
100-year 22.7 27.9 31.6 38.9 47.9 59.0 82.1 101.2 124.7 

Note: 
Intensity Duration Frequency information for the Project site was obtained from MTO (2023) using Project site coordinates (51.395833, -92.295833). 
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Table 3-7: Climate Normal Rainfall and Snowfall Statistics for Red Lake A Station (ID 6016975) 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Rainfall (mm) 0.3 1.3 6.9 17.7 66.9 98.8 103.4 88.3 82.0 40.9 8.4 0.7 515.7 
Snowfall (cm) 35.5 22.1 26.0 18.2 7.0 0.3 0.0 0.0 1.1 21.1 42.9 39.4 213.6 
Total Precipitation (mm) 26.8 17.3 28.4 34 73.4 99 103.4 88.3 83 59.7 42.9 30.2 686.4 
Average Snow Depth (cm) 43.0 48.0 39.0 10.0 0.0 0.0 0.0 0.0 0.0 1.0 10.0 26.0 15.0 
Snow Depth at Month-end (cm) 48.0 48.0 27.0 1.0 0.0 0.0 0.0 0.0 0.0 3.0 17.0 35.0 15.0 

Source: 
ECCC (2021) 

 

Table 3-8: Climate Normal Air Temperature Statistics for Red Lake A Station 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Daily Average (°C) -18.3 -15 -7.4 2.2 9.6 15.1 18.1 17 11 3.7 -5.7 -15.3 1.3 
Standard Deviation 3.7 4 3 2.8 2.2 1.9 1.4 1.6 1.7 1.7 3.5 3.9 1.2 
Daily Maximum (°C) -12.7 -8.6 -0.8 8.6 16 21.1 23.8 22.7 16 7.8 -2 -10.5 6.8 
 Daily Minimum (°C) -23.9 -21.3 -13.9 -4.2 3.1 9.1 12.4 11.4 5.9 -0.4 -9.4 -20 -4.3 

Source: 
ECCC (2021) 

 

Table 3-9: Lake Evaporation for Five Stations around the Project Site 

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Winnipeg Int'l A 0.0 0.0 0.3 64.3 105.7 129.6 147.3 116.3 56.0 24.8 0.0 0.0 644.3 
Thompson A 0.0 0.0 1.3 49.5 85.6 105.4 107.1 80.3 39.8 6.8 0.0 0.0 475.8 
Atikokan 0.0 0.0 3.5 60.9 97.5 109.4 124.7 94.0 52.1 28.0 0.0 0.0 570.1 
Bissett 0.0 0.0 2.9 62.2 105.2 119.0 136.0 101.5 48.8 23.1 0.0 0.0 598.7 
Moosonee 0.0 0.0 0.8 20.1 68.5 94.7 104.4 82.7 46.2 21.0 0.0 0.0 438.4 
Average 0.0 0.0 1.8 51.4 92.5 111.6 123.9 95.0 48.6 20.7 0.0 0.0 545.5 

Source: 
SRK (2019) 
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Table 3-10: Average Annual Lake Evaporation for Project Site  
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Lake Evaporation – Ausenco (2020) (mm) 0.8 2.6 16.6 39.0 67.6 85.4 105.9 78.7 44.7 13.5 4.0 1.2 460.0 
Lake Evaporation - Hamon Equation (mm) 0 0 0 32.4 61.3 88.6 106.6 90.3 52.4 28.4 0 0 460.0 

 

 
 

Table 3-11: 2022 Monthly Pan Evaporation for Springpole Station 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Pan Evaporation (mm) - - - - 92.8 119.1 103.1 96.8 76.5 - - - 
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Figure 3-2: Monthly Precipitations for Select ECCC Climate Stations 

 

 
Source:  
Hydrological Atlas of Canada (1978a) 
 

Figure 3-3: Annual Precipitation  
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Figure 3-4: Intensity-Duration-Frequency Curves for Project Site 

 

Source: 
MTO (2023) 
 

 
Figure 3-5: Snowfall at Red Lake A Station and Casummit Lake Station  
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Figure 3-6: Air Temperature at Red Lake A station, Casummit Lake Station and Springpole Station  
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Source: 
Hydrological Atlas of Canada (1978b) 

Figure 3-8: Mean Annual Lake Evaporation 
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4.0 HYDROLOGICAL CONDITIONS 

4.1 Methodology 

This section characterizes the Project’s hydrological and runoff conditions by compiling data collected 
through site-specific field programs as well as longer-term regional Water Survey of Canada (WSC) flow 
records. 

4.2 Data Sources 

Hydrometric baseline monitoring has been conducted at the Project site during three separate monitoring 
campaigns, collecting over two years of baseline data. The first was conducted by DST in 2011/2012. The 
second was undertaken by Fracflow in 2020. The third, and ongoing, monitoring program commenced in 
2021 by WSP. A summary of current and past hydrometric stations used throughout the various hydrometric 
programs is provided in Table 4-1 and Figure 4-1. 

Bathymetric reporting of the lakes and inland water bodies around the Project have been carried out by 
FMG and Story Environmental Inc. (SEI) in 2018 and 2020, respectively (Attachment G).  

4.2.1 2011/2012 Field Monitoring Program 

The first hydrometric field program was initiated in June 2011. Five hydrometric monitoring stations were 
installed at and near the Project site by DST (SPR-HS1 to SPR-HS5). Two hydrometric monitoring stations 
(SPR-HS3, SPR-HS4) were removed prior to freeze up in 2011 and re-installed in the same location in 
May 2012. The SPR- HS4 station was removed permanently in July 2012 as it was considered to be 
redundant. An additional station (SPR-HS6) was installed in July 2012. This monitoring program (June 2011 
to October 2012) is summarized in 2011 Hydrology Baseline Study (DST, 2012) and Hydrology 2012 Baseline 
Study Report (DST, 2013a), presented in Appendices D and E. Attachment E provides rating curves that were 
developed for SPR-HS1, SPR-HS2, SPR-HS3 and SPR-HS5. Included with the rating curves were the 
coefficient of determination (r2) values which, with the exception of SPR-HS1, demonstrated a relatively low 
to moderate correlation. The rating curve generated for SPR-HS1 provided a relatively strong correlation  
(r2 of 0.9824) and approximately +/-15% error from the manual measurements. It was reported that flows 
at SPR-HS4 and SPR-HS6 were too low to generate rating curves. 

4.2.2 2020 Field Monitoring Program 

The second hydrometric field program was completed in 2020. New hydrometric stations were established 
at the sites of the former stations, as well as at new locations.  

The 2020 field program is summarized in Factual Report – Hydrology Program (Fracflow, 2021), provided as 
Attachment B. This program used flumes and v-notch weirs in the smaller creeks and channels to improve 
flow measurement accuracy. It consisted of a total of 16 flow monitoring stations (generally referred to as 
F1 to F16), with a varying number of manual measurements ranging from June to October 2020. 
Attachment B provides continuous flow records for the program duration which have been converted from 
Levelogger data using rating curves. The rating curves were not provided. With the exception of F1-A and 
F6, all stations are understood to have been left in place following October 2020.  

During the program, eight lake Leveloggers (L1 to L8) were installed in Springpole Lake between June and 
October 2020. Station co-ordinates for these Leveloggers as well as the benchmarks used by Stantec during 
a September 2020 survey are provided in Attachment B. Levelogger data has not been provided, apart from 
those measured at L5, F7-HS1 (L2) and F8-HS7-L4. No Leveloggers were established outside of Springpole 
Lake and surrounding tributaries. 
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4.2.3 2021-2022 (Ongoing) Field Monitoring Program 

A third, and ongoing, hydrometric field campaign was initiated by WSP (formerly Wood) in May 2021. It has 
currently collected two years of baseline data. The physical extent of this program is provided in  
Figure 4-1. During 2021, a number of flow and level stations from the previous monitoring programs were 
re-established. This included the flow monitoring stations at the inflow and outflow of Springpole Lake  
(F7-HS1, F8-HS7), smaller local watersheds (F11-HS2, F13), as well as the lake level monitoring stations in 
Springpole Lake (L1B-FFC, L7-FFC). In addition, new lake level monitoring stations were established in Birch 
Lake and local inland water bodies near the Project site (L10, L11, L12, and L13).  

For stations F7-HS1, F8-HS7, L1B-FFC, and L7-FFC, geodetic benchmarks from the 2020 monitoring 
campaign were tied in to yield a geodetic water surface elevation. A geodetic survey was carried out in 
August 2022 at the following stations: F7-HS1, L10, L11, L12, and L1B-FFC.  

Manual flow and water level measurements were conducted approximately monthly during the open water 
season (June to February).  

Furthermore, during low flow periods, spot flow measurements were conducted at stations F5-HS5 and 
F3-HS4. Lowest flows were generally observed between August and September. 

Two winter monitoring programs were also conducted in February 2022 and February 2023 to document 
winter low flows and visually inspect ice conditions across Springpole Lake.  

4.2.4  Bathymetric Reporting 

Two bathymetric surveys were conducted by SEI in September 2017 as well as August/September 2019. 
The 2017 survey focussed on two segments of the Springpole Lake North Basin, while the 2019 survey 
covered all of Springpole Lake. SEI processed this data to estimate the volume of Springpole Lake, as well 
as the portion to be dewatered for mining activities in Springpole Lake Bathymetry and Dewatering Area 
and Volume Calculations (SEI, 2020). This report is provided in Attachment G. 

An earlier report, Fish Community and Habitat Existing Conditions Report (FMG and C. Portt and 
Associates, 2018) documented bathymetric data for Springpole Lake, Birch Lake and Seagrave Lake, as well 
as select small inland water bodies near the Project. The source of the Springpole Lake and Seagrave Lake 
bathymetric data were not indicated in the report, however it was indicated that the Ministry of Natural 
Resources and Forestry (MNRF) Lake Survey Data was the source for the Birch Lake bathymetry. 

4.2.5 Water Survey of Canada 

Long-term historical WSC data from available hydrometric stations are useful in determining regional runoff 
trends and statistics. Seven WSC stations were considered by WSP for representativeness to the Project 
watersheds, based on their proximity from the Project site, as well as period of record and drainage area. 
All stations considered are natural watersheds (flow is not regulated by an upstream dam) and produce a 
similar annual runoff yield. 

4.3 Lake Levels and Bathymetric Monitoring Data 

This section summarizes the bathymetric and lake level monitoring data captured by the various monitoring 
programs and data sources described in Section 4.2. An analysis and extrapolation of seasonal water level 
trends for Springpole Lake is presented in Section 4.8.  

  



Springpole Gold Project 
2022 Hydrology Baseline Report 
 
 

Page 4-3 
 

4.3.1 Springpole Lake 

Springpole Lake has a surface area of 28.6 km2, has a predominantly rocky heterogeneous shoreline, and 
contains numerous islands and rocky shoals. There are a number of small tributary streams flowing into 
Springpole Lake. The Birch River is the largest tributary and enters at the southwest end of Springpole Lake 
through a short section of rapids below Cromarty Lake (15U 548646 5687018). The outflow of Springpole 
Lake is also through the Birch River, at the east end, into Gull Lake (15U 565192, 5687848). 

Springpole Lake has a large, generally circular, North Basin connected to the long, narrow east arm of the 
lake by a narrow channel (referred to as the Springpole Southeast Arm). The northern portion is 4.5 km wide 
and 6.5 km long. It is generally deeper and more open than the Springpole Southeast Arm and has large 
areas of water exceeding 30 m in depth. The Springpole Southeast Arm is 17.7 km long. Much of that length 
is a narrow channel bound by a steep bedrock wall along the north shore. The more open areas of the arm 
extend to the south where the slope of the topography is gentler. There is also a deep portion in the 
Southeast Arm, reaching 26 m in depth. Overall, Springpole Lake has a maximum depth of 35.1 m and an 
average depth of 6.3 m. It is estimated to have a volume of approximately 190 million m3. 

Eight lake water level monitoring stations were established in Springpole Lake during the 2020 field 
monitoring program. Three of these stations located in the North Basin, Southeast Arm, and at the outflow 
were carried forward into the ongoing field program (L1B-FFC, L7-FFC, F8-HS7, respectively). A comparison 
of geodetic water level data from these stations demonstrates that the water levels across Springpole Lake 
remains relatively consistent throughout the entire water body. Average daily water levels at all three lake 
level stations are provided in Figure 4-2. For almost the entirety of the period of record, these water levels 
are functionally the same. As such, Springpole Lake levels are understood to be outflow controlled, with no 
difference in hydraulic head across the lake under all observed water levels. The greatest difference between 
water levels was 6 cm throughout the period of record, and no one station remained consistently higher 
than the others. It is expected that the actual difference between the Springpole Lake stations is smaller 
than 6 cm, as this difference is observed at station L7-FFC in the early months of 2022. During ice break up 
in this period logger data indicates that the L7-FFC experienced a sudden shift, likely due to ice effects. The 
actual elevation between this point and the next topographic survey conducted in June 2022 was 
approximated based on the datum prior to the sudden shift. It is during this period of approximation that 
the maximum variation of the Springpole Lake stations occurs (6cm).  

Beginning in May 2022, a large and sudden increase in the water levels of Birch, Cromarty and Springpole 
Lakes was observed. This was likely a result of high snowfall and consistent low temperatures during the 
2021 to 2022 winter, followed by a rapid and late snowmelt. The increase in water level during this period 
was approximately 2.5 times larger than any peak water level observed in the previous two monitoring 
campaigns. These high water levels altered the typical hydraulic activity of the lake system in the Project 
area, and affected flow measurements at stations F7-HS1, F11-HS2 and F13. The effects of these backwater 
conditions on the flow stations are outlined in subsequent sections. 

To provide the longest continuous period of record for Springpole Lake level stations, data from several 
Springpole Lake stations were combined to form a continuous time series for Springpole Lake water levels 
(Figure 4-2). This approach is considered reasonable due to the consistent water levels observed across 
Springpole Lake noted above. 

Water levels in Springpole Lake varied by approximately 2.1 m during the period of record, with a peak 
water elevation of approximately 392.8 metres above sea level (masl), and a minimum water level of 
approximately 390.70 masl. An analysis and extrapolation of seasonal water level trends for Springpole Lake 
is presented in Section 4.8. 
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4.3.2 Cromarty and Birch Lake 

A hydrometric flow and water level monitoring station was established on Cromarty Lake (F7-HS1) during 
the 2020 monitoring campaign. This station was carried forward into the ongoing monitoring campaign.  

Similar to Springpole Lake, FracFlow and WSP level data from Cromarty Lake were combined to form a 
continuous period of record from June 2020 to October 2022 (Figure 4-3). All water level data was collected 
at the outflow of Cromarty Lake (F7-HS1). A brief gap in the data from December 2020 to March 2021 is 
attributed to the logger freezing. Over the monitoring period, water levels in Cromarty Lake were observed 
to vary between 391.25 masl and 392.92 masl. 

A new lake level station on Birch Lake (L10) was also initialized during the 2021 monitoring campaign. The 
level of Birch Lake varied between 393.05 masl and 393.95 masl over the period of record. Due an 
instrumentation failure, level data is missing for Birch Lake from February 23 to June 8, 2022. Birch Lake 
remained approximately 1.7 m higher than Cromarty Lake, and 1.8 m to 2.3 m above Springpole Lake. 

Under typical flow and level conditions, the level of Cromarty Lake varied from 0.25 m to 1.1 m above 
Springpole Lake. During the 2022 freshet, high level conditions were observed from May to 
September 2022, and the levels of Cromarty Lake and Springpole Lake converged with the levels in 
Cromarty Lake being approximately 0.05 m higher than Springpole Lake at times. The levels of Cromarty 
Lake and Springpole Lake were functionally linked during this period. 

A comparison of the water level data from the Springpole Lake stations, as well as Birch and Cromarty Lakes, 
is provided in Figure 4-4. 

4.3.3 Local Inland Waterbodies 

Three new lake level monitoring stations were initiated in May 2021 at local inland waterbodies near the 
Project site. The stations were located on Lake-1 (L11), Lake-19 (L12), and Dole Lake (L13). Due to 
instrumentation issues, there is a data gap from October 2021 to June 2022 at L12. Geodetic elevations are 
available for stations L11 and L12, with station L13 being presented on a relative datum. A geodetic survey 
of this station is planned for 2023. A comparison of Lake-1, Lake-19 and Birch Lake water surface elevations 
is provided in Figure 4-5. The relative water surface elevation of Dole Lake is provided in Figure 4-6. 

Local inland waterbodies Lake-1 (L11) and Lake-19 (L12) appear much less sensitive to the elevated level 
conditions observed in the Springpole Lake system. A maximum variation of approximately 0.6 m was 
observed for L11, and 0.25 m for L12. A sudden water elevation drop of approximately 0.45 m was observed 
at station L11 in early December 2021. Observations from field staff indicate this drop was the result of a 
downstream beaver dam failure, rather than natural hydraulic activity.  

Comparing Figure 4-5 and Figure 4-6, Dole Lake exhibits a very similar trend to Birch Lake over the 
monitoring period. Additionally, no visible difference in water level is apparent between the two 
waterbodies at the outflow of Dole Lake into Birch Lake. A planned geodetic survey of station L13 will 
provide further insight on the hydraulic relationship between Dole Lake and Birch Lake. Dole Lake 
demonstrates a maximum variation of approximately 0.9 m, with the lowest level in March 2022, and the 
highest level in June 2022.  

4.4 Springpole Lake Flow Data and Rating Curves 

This section summarizes the flow monitoring data captured by the various monitoring programs and 
presents the rating curves and hydrographs developed for the Project.  
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4.4.1.1 Summary of Previous Flow Monitoring Data 

A comprehensive record of flow through Springpole Lake has been captured by flow monitoring stations 
established at its inflow (from Cromarty Lake) and its outflow (into Gull Lake). All baseline programs have 
monitored the inflow (SPR-HS1 / F7-HS1), while monitoring of the outflow (F8-HS7) which began in 2020.  

During the 2011/2012 field program, eight manual flow measurements were conducted at the Springpole 
Lake inflow (SPR-HS1) with flows ranging between 2 cubic metres per second (m3/s) and 38 m3/s  
(Figure 4-3 and Figure 4-4; Appendices D and E). This data produced a preliminary rating curve with a strong 
correlation (r2 of 0.9824; Attachment E). It is suspected that this curve substantially overestimates flows at 
the high end, as no stage measurement was recorded for the highest flow measurement of 38.15 m3/s.  

Additional flow measurements were conducted at the inflow of Springpole Lake (F7-HS1) during the 2020 
field program. The 2020 flow records are provided in Attachment B, however the rating curves used to 
convert levelogger data to the flows presented were not. Since the measurements conducted in 2020 were 
conducted with new instrumentation and new benchmarks, they cannot be added to the rating curve 
produced following the 2011/2012 program.  

Additional discharge measurements were conducted at stations F7-HS1 (Springpole Lake inflow) and  
F8-HS7 (Springpole Lake outflow) during the 2020 field program, with flows ranging from 7.96 to 19.84 
m3/s. Stage measurements taken at this station were only presented in terms on an average depth, rather 
than an elevation tied to any permanent benchmarks. The depth measurements were converted to the 
datum used by WSP by comparing average depths measured against known water surface elevations. Due 
to the lack of precision involved in this method, these measurements were not used to develop new rating 
curves for these stations. The 2020 FracFlow flow records are provided in Attachment B. 

4.4.2 Recent Springpole Lake Rating Curve Development and Hydrographs 

Between May 2021 and February 2023, 12 additional stage-discharge measurements were collected at 
station F7-HS1 (Springpole Lake inflow), and 14 additional stage-discharge measurements F8-HS7 
(Springpole Lake outflow). Flows ranged from 5.44 to 53.85 m3/s at F7-HS1 and from 3.99 to 58.12 m3/s at 
station F8-HS7. 

Beginning in May 2022, flows and lake levels far in excess of any previously recorded data were observed 
throughout the Project. These unusually high levels in Springpole Lake resulted in backwater effects at the 
outflow of Cromarty Lake. This affected four stage-discharge measurements collected at this station 
between June and August 2022. These measurements exhibited higher stages than would be expected for 
the recorded flow and were not deemed suitable for use in rating curve development.  

All measurements collected at station F8-HS7 were deemed valid for rating curve development. During the 
2022 high water level event, the station was unimpacted due to a large hydraulic disconnect downstream 
of the station (large elevation drop into Gull Lake). 

Two winter monitoring programs were also conducted in February 2022 and February 2023 to document 
winter low flows and visually inspect ice conditions across Springpole Lake. During both programs, 
consistent ice cover was noted over much of Springpole Lake, with the exception of the inflow and outflow 
of Springpole Lake, as well as compromised sections in the narrows of the Southeast Arm where flow 
concentrates. Stations F7-HS1 (Springpole Lake inflow) and F8-HS7 (Springpole Lake outflow) remained  
ice-free, suggesting that rating curves developed for these stations may be applied throughout the year. 
Flows measured at F8-HS7 during February 2023 were the lowest in the period of record. Due to unsafe ice 
conditions, no flow measurement could be completed at F7-HS1 during the winter monitoring programs in 
2022 and 2023. 
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Rating curves for both stations were developed using a linear regression in log space. Both rating curves 
are robust for the range of flows measured, with no measurements exceeding a 15% error from the curve 
computed flow. These curves were used to convert the continuous time series water level data into time 
series flow data. 

Due to the lack of any backwater interference at station F8-HS7, this curve has a number of measurements 
that are likely on the high end of expected flows. As such, it should be expected to perform fairly well across 
all anticipated flow conditions. This curve is considered the key indicator of overall flows through Springpole 
Lake.  

The curve developed for F7-HS1 is valid for non-backwater affected conditions up to about the maximum 
non-backwater affected flow of 26 m3/s, at a stage of 391.80 masl.  

Rating curves for stations F8-HS7 and F7-HS1 are provided in Figure 4-7 and Figure 4-8, respectively. 
Hydrographs for F8-HS7 and F7-HS1 are provided in Figure 4-9 and Figure 4-10, respectively. A comparison 
hydrograph of both stations is provided in Figure 4-11.  

The catchment area reporting to the inflow of Springpole Lake via Cromarty Lake is approximately 
1,274 km2, while the catchment area reporting to the outflow is 1,372 km2 (Figure 2-1). Average flows over 
the period of record were 13.35 m3/s and 13.65 m3/s for the inflow and outflow respectively. Flows at both 
stations are generally highest in June and July, and lowest between October and March.  

4.4.3 Backwater Flow Approximation 

To approximate flows through station F7-HS1 during the backwater period, an adjustment factor was 
applied to the water level data during the backwater period. The period of backwater influence was 
determined to be from May 9, 2022 to September 14, 2022 by comparing the geodetic levels of Cromarty 
Lake and Springpole Lake. Using the measured backwater flows during this period, the expected water level 
under non-backwater affected conditions was calculated from the rating curve. This expected non-
backwater level was subtracted from the actual measured stage for each of the backwater affected 
measurements to yield an adjustment factor. This factor was then interpolated between the manual 
measurements, as well as the start and end dates of the backwater period. The interpolated factor was 
subtracted from the water level data to yield an adjusted water level, which was then used to calculate an 
approximated backwater flow. The period of approximated backwater flow is identified on Figure 4-10. 

4.5 Smaller Local Watersheds – Flow Data and Rating Curves 

Additional flow monitoring stations with substantially smaller catchment areas were established within the 
Springpole Lake watershed during the 2011/2012 and 2020 field programs. These stations are summarized 
in Table 4-1. 

Two of these stations were carried forward into the 2021-2022 field campaign with the intention of 
developing a rating curve for F11-HS2 and F13. During the 2020 monitoring campaign, all of the small 
watershed monitoring stations were fitted with flumes, weirs or channels to improve the accuracy of flow 
measurement using level data. During the initial monitoring and reconnaissance trip in May 2021, it was 
observed that several of these flume structures were in poor condition following the 2021 freshet, with 
significant portions of the flow escaping the confinement structures. As a result, the flow data recovered 
from these stations during this period is not considered accurate, and the level data is not representative 
of open channel behaviour. These flumes were removed during subsequent trips, and the stations converted 
to open channel rating curve stations. 
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4.5.1 Seasonal Behaviour 

Seasonal trends indicate that some of the smaller sub-watersheds, such as SPR-HS5 (1.9 km2), respond 
quickly to precipitation events and may produce zero flow during the early spring and late summer / fall. 
They identified near-zero flows during August (observed in 2011 and 2012). A similar period of record was 
logged at F4 (0.6 km2) and F9-A (1.5 km2). F9-A also showed zero flows during August, while F4 portrayed 
characteristics of an intermittent stream for that same period (Attachment B).  

Similar trends were also observed during the 2011/2012 monitoring campaign of smaller watersheds. A 
comparison hydrograph of stations SPR-HS2 (F11-HS2), SPR-HS3 and SPR-HS5, from the 2011/2012 
monitoring campaign is provided in Figure 4-16. SPR-HS3 and SPR-HS5 exhibit a relatively quick response 
to precipitation events, and zero flow conditions in the late summer / fall. F11-HS2 generally showed flow 
year-round, with lower flow conditions in the late summer / fall.  

During the more recent monitoring campaign, F11-HS2 (9.3 km2) and F13 (3.5 km2) have exhibited 
continuous flows throughout the open water season. Continuation of flow under winter conditions appears 
dependent on seasonal conditions. During the February 2022 monitoring trip, no flow was located at either 
station.  

4.5.2 Rating Curve Development 

To facilitate continuous hydrographs for stations F11-HS2 and F13, rating curves were developed for these 
stations. Due to the small catchment sizes and comparatively small flows, there is a higher degree of 
scattering observed at these stations compared to the larger watersheds. Additionally, both of these stations 
were impacted by backwater effects from the elevated Springpole Lake level conditions present in 
spring/summer 2022. Continuous level plots for stations F11-HS2 and F13 are provided in Figure 4-12 and 
Figure 4-13, respectively. 

Station F11-HS2 is located high enough above the typical water levels of Springpole Lake that backwater 
conditions receded by July 2022, limiting the impacted stage discharge measurements to June 2022 only. 
Eight suitable stage-discharge measurements were collected at this station between 2021 and 2022. This 
station was also monitored by DST from 2011/2012, with an additional 10 stage-discharge measurements 
collected. There was a significant degree of scattering observed in all measurements, both due to the 
accuracy of flow measurement equipment during low flows. Three of these measurements were concluded 
to align well enough with the 2021 and 2022 data to use in rating curve development. It should be noted 
that developing accurate and robust rating curves for tributaries of this size is generally very challenging, 
as debris or any small changes to stream form greatly impact the level / flow relationship. 

The rating curve for F11-HS2 was developed using the same method outlined in Section 4.4.2. The curve is 
of limited accuracy, with the highest error being approximately 75%, with typical error of approximately 
20%. Furthermore, as these smaller watersheds tend to be more sensitive to rainfall events and early season 
runoff, it is very difficult to capture the peak flows. Considerable extrapolation, beyond the highest collected 
measurement, is necessary for the water level data observed when these peak flow events occurred.The 
rating curve for station F11-HS2 is presented in Figure 4-14. The F11-HS2 rating curve was used to compute 
a real-time flow series from the continuous level data. It should be noted that backwater effects were 
present at this station from May to July 2022. The backwater flows during this period were approximated 
using the same method outlined in Section 4.4.2. The hydrograph for F11-HS2, including backwater affected 
periods is provided in Figure 4-15. It should be noted that during the early season runoff, the rating curve 
is extrapolating flows greater than twice the magnitude of the largest manual measurement. 
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The aforementioned backwater effects had more substantial impact on station F13, as backwater conditions 
were present from June to late July 2022. No previous open channel monitoring had been conducted at this 
station, and as a result, only six suitable stage-discharge points were available, three of which occurred 
under very similar flow and level conditions. This data was not sufficient to develop a rating curve of any 
utility. Monitoring will remain ongoing at this station. 

During the winter monitoring trips conducted in February of 2022 and 2023, ice cover was observed at 
stations F11-HS2 and F13. It is expected that the open water rating curve developed for these stations would 
slightly over-estimate flow during winter conditions. Manual flow measurements under the ice were 
conducted at these stations in February 2023. Using this flow measurement, a correction factor could be 
derived to estimate the ice impacted flow from the 2022 to 2023 winter period at station F11-HS2. The 
frozen period was estimated using temperature data collected from the loggers. The ice correction factor 
was calculated as the measured water surface minus the rating curve water surface elevation associated 
with the measured flow. The correction factor for station F11-HS2 in February 2023 was calculated to be 
approximately 0.122 m. The ice correction factor was linearly interpolated between the frozen and ice-free 
dates to determine the corrected discharge. An under-ice measurement was not conducted in the winter of 
2021 to 2022. Therefore directly measured water levels were used to estimate flows, likely leading to a slight 
overestimation.  

4.6 Local and Regional Runoff Characteristics and Flow Statistics 

Since long-term flow records do not exist for the Project site, nearby WSC gauges with long-term records 
were reviewed in order to characterize local runoff characteristics and develop flow statistics for the Project. 
Historical flow records for nearby WSC stations, summarized in Section 4.2.5, were compared to the 
continuous flow data collected in the Project area over the 2011/2012, 2020, and 2021-2022 monitoring 
periods. WSC records were compared to data from the inflow and outflow of Springpole Lake SPR-HS1 
(2011/2012), F7-HS1 (2020-2022), as well as the smaller local watersheds F8-HS7 (2020-2022), and F11-HS2 
(2021-2022).  

4.6.1 Springpole Lake Runoff and Flow Comparisons 

A comparison of monthly runoff yields over the monitoring periods for stations F7-HS1 and F8-HS7 are 
summarized in Figure 4-23 to Figure 4-27. Only the WSC stations with the best fit are presented in the 
figures.  

Average monthly and annual runoff yields were calculated using continuous water surface elevation data 
converted to time series flow data using rating curves provided in Section 4.4.  

Based on the comparison of WSC flow records and the continuous flow data collected at the Project-related 
stations, three WSC stations were identified to be representative of the Springpole Lake catchment areas. 
In order of largest to smallest watershed areas, these are Cat River below Wesleyan Lake (04GA002), 
Sturgeon River at McDougall Mills (05QA004) and Pashkokogan River at the outlet of Pashkokogan Lake 
(04GA003). The catchment areas of these gauges are 1.6 to 4.2 times larger than that at the Springpole Lake 
inflow (SPR-HS1 / F7-HS1) or outflow (F8-HS7), however they are within the same order of magnitude. A 
comparison of the annual and period of record hydrographs for the referenced WSC stations to the 
Springpole Lake data is provided in Figure 4-17 to Figure 4-22. The hydrographs from these gauges follow 
similar monthly trends to the continuous data collected at the Springpole Lake flow stations.  

During the fall of 2021, a large secondary flow peak was observed at WSC stations Sturgeon River at 
McDougall Mills and Paskokogan River at the outlet of Pashkokogan Lake. This secondary peak was not 
observed at Cat River below Wesleyan Lake, or at the Springpole Lake flow stations. Based on precipitation 
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records in the area, this appears to have been caused by a regional storm that did not have significant 
impact on the Cat River or Springpole site watersheds. This can be observed in Figure 4-21. 

These stations also show comparable total runoff yields over their respective monitoring periods as 
summarized in the embedded tables of Figure 4-23 to Figure 4-27. There are periodic gaps in the site flow 
data available due to equipment failures or frozen loggers. Where these gaps are present, the largest period 
with complete records for all stations is compared.  

The WSC stations at Sturgeon River at McDougall Mills and Cat River Below Wesleyan Lake align best with 
the site data. Generally, the spring freshet at Sturgeon River occurs prior to that at Cat River, and the 
collected Springpole Lake data falls somewhere in the middle, slightly closer to the timing of the Sturgeon 
River. In terms of total runoff, the collected Springpole Lake data aligns closer to that of Sturgeon River (this 
is true for the 2012 data, and 2020 to 2022 data).  

The WSC station at Sturgeon River at McDougall Mills (05QA004) was selected from the three WSC stations 
to act as a basis for the development of flow statistics for the Project site based on its fit with historical data 
for all monitoring data sets (both monthly trends and total runoff), particularly the data from F8-HS7, which 
is supported by a relatively strong rating curve. Additionally, this station has a lengthy period of record 
(1961 to 2022) and completeness of record. A comparison of watershed land covers was also conducted 
using Ontario Watershed Information Tool (OWIT) which identified that the percentage of water cover 
(approximately 26%) was comparable to that of F7-HS1 and F8-HS7 (approximately 30%).  

Cat River below Wesleyan Lake (04GA002) also showed many similar characteristics to the Project 
watershed, particularly in the timing and shape of the freshet period. However, the total runoff yield, both 
over the period of record, and on an annual basis for 2012 and 2022 is significantly lower. The percentage 
of the water cover within the Cat River watershed is higher than the Project area at 39%, which likely 
indicates more lake attenuation of peak flows. This is likely why data from the Cat River shows a later spring 
freshet compared to Sturgeon River. 

The calculated average annual runoff for the Sturgeon River at McDougall Mills watershed is approximately 
280.1 mm, resulting in a runoff coefficient of approximately 0.36. This is based on an annual precipitation 
of 776.7 mm from ECCC Station at Sioux lookout, located adjacent to the Sturgeon River at McDougall Mills 
watershed. For reference the average annual runoff at Cat River is approximately 271 mm.  

Monthly and annual runoff statistics (mean, 1st percentile, 99th percentile) for Sturgeon River at McDougall 
Mills (05QA004) were calculated, as presented in Table 4-3. These values were pro-rated to the Springpole 
Lake catchment areas at F7-HS1 and F8-HS7 as presented in Table 4-4. Mean monthly values were  
pro-rated directly using catchment area, however the 1st and 99th percentile monthly values are annualized 
monthly values, not 1st and 99th percentile values calculated from individual monthly data. For example, the 
mean monthly F7-HS1 runoff values were multiplied by a factor of (23.5/39.4) where 23.5 m3/s is the 
1st percentile annual flow and 39.4 m3/s is the mean annual flow. 

4.6.2 Small Tributary Runoff Comparison 

A comparison of monthly runoff yields over the monitoring period for station F11-HS2 is summarized in 
Figure 4-28. Only the WSC stations with the best fit are presented in the figure. This was not completed for 
other small stations monitored during the 2011/2012 monitoring campaign, as the flow data available for 
these stations were not considered accurate enough to compare monthly runoff yields. 

Average monthly runoff yields were calculated using the hydrograph generated in Section 4.5. As previously 
discussed, the accuracy of the flow data provided by this rating curve is limited, particularly during the early 
season freshet and periods of backwater interference.  
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Based on the comparison of the WSC flow records, two WSC stations were identified as most representative 
of the smaller Springpole Lake sub-catchments. These stations are Roseberry River above Roseberry Lakes 
(04CA003) and Long-Legged River below Long-Legged Lake (05QE012). These stations are two orders of 
magnitude larger in catchment area compared to station F11-HS2, however they are the smallest regional 
WSC stations available. Additionally, Sturgeon River at McDougal Mills (05QA004) was considered due to 
its high degree of comparability to the larger Springpole Lake catchments.  

A comparison of the monthly runoff yields of the reference stations to F11-HS2 is provided in Figure 4-28. 
The runoff at station F11-HS2 produces a relatively high runoff in the spring, however much lower runoff in 
the summer than the regional WSC stations. This is likely a function of the much larger size of the regional 
WSC stations.  

From the selected stations, Sturgeon River above McDougall Mills was selected as the most representative 
based on flow data available from station F11-HS2. This conclusion was drawn based on the timing of peak 
flows, and approximate match to the runoff yield to station F11-HS2. Long-Legged River below Long Legged 
lake also matches these criteria reasonably well, but produces lower annual runoff than was observed at 
station F11-HS2. The runoff yield data suggests that the behaviour of the small tributaries within the Project 
area is somewhere between Sturgeon River at McDougall Mills and Long-Legged River below Long-Legged 
Lake. The calculated average annual runoff for the Long-Legged River below Long-Legged Lake is only 
204 mm, which is one of the smallest of the regional WSC stations. The high degree of correlation to the 
larger Springpole Lake catchments was also a factor in the selection of the Sturgeon River at McDougal 
Mills station for the small tributaries. Further monitoring of small tributaries in the Project area may be able 
to further refine this estimate. 

4.7 Low Flow Conditions 

A low flow frequency hydrologic analysis was conducted. Three probabilistic distributions were considered: 
Lognormal, Log-Pearson Type III, and Double Gumbel. Eight reference WSC stations, summarized in  
Table 4-3, were considered to estimate low flows through Springpole Lake. A Kolmogorov-Smirnov 
normality test was conducted on the log annual 7-day average minimum flow data from each of the 
reference stations to assess suitability of the Lognormal distribution. Based on this analysis, the Lognormal 
distribution was deemed appropriate for all stations excluding English River at Umfreville (05QA002). 

Commonly used low flow indices were estimated at the inflow and outflow of Springpole Lake (F7-HS1 and 
F8-HS7). These include the 7Q2, 7Q5, 7Q10 and 7Q20 low flow conditions, defined as the lowest consecutive 
7-day average flow that is expected to occur in a 2-, 5-, 10-, or 20-year return periods, respectively. Low 
flows are typically correlated to the watershed size, as smaller watersheds experience lower low flow 
conditions compared to larger ones. For this reason, a regression analysis has been conducted on the 
relationship between each flow condition and watershed size.  

The 7Q20 low flows for each station considered were calculated using the aforementioned distributions, 
and plotted against the respective drainage area of the station. A regression analysis was completed for 
each distribution to yield a line of best fit. A comparison of the distributions considered is provided in  
Figure 4-29 to Figure 4-32. 

Based on the analysis of the multiple distributions, it was determined that the Log-Pearson Type III yielded 
the most conservative low flow estimates for 10- and 20-year return periods, while the Lognormal 
distribution yielded the most conservative estimates for the 2- and 5-year return periods. 

The low flow indices for each of the WSC stations is summarized using the most conservative distribution 
for each return period in Table 4-6. 
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Based on the regression analyses, the resulting 7-day low flow values for the Springpole Lake inflow 
(F7-HS1) and outflow (F8-HS7) using the most conservative distribution for each return period are provided 
in Table 4-7. For the 7Q20 low flow condition, the Log-Pearson Type III distribution was the most 
conservative, yielding a flow rate of 1.35 m3/s at Springpole Lake outflow.  

4.8 Springpole Lake Level Analysis 

Water levels across Springpole Lake, including the North Basin and Southeast Arm, are understood to be 
equal and controlled by the lake outflow into Gull Lake (via Birch River). As described in Section 4.3.1, water 
level monitoring confirms this understanding, with no difference in hydraulic head observed across the 
three lake level monitoring stations under all observed water levels and flow conditions. 

As such, the Springpole Lake outflow rating curve (Section 4.4.2) and runoff statistics for the Springpole 
Lake watershed (Section 4.6.1 and 4.7) have been used to estimate seasonal water level trends across 
Springpole Lake. Figure 4-33 presents the estimated Springpole Lake water levels during average 
conditions, as well as the annualized 1st and 99th percentile flow conditions (as determined in Table 4-4). 
Monthly 1st and 99th percentile data were also calculated based on individual monthly data and are generally 
more extreme than the annualized values. The monthly 1st and 99th percentile data are also provided in 
Figure 4-33. 

Average monthly water levels recorded from 2012, and 2020 to 2022 are plotted for comparison purposes. 

During an average year, water levels are anticipated to be lowest in March and highest in June, with 
approximately 1 m in seasonal variation observed between. The average annual elevation of Springpole 
Lake is approximately 391.28 masl.  

Water levels in June 2022 were unusually high throughout Springpole Lake. This was triggered by high 
snowfall during the 2021 to 2022 winter, combined with a late and sudden freshet in Spring 2022. During 
June 2022, the water level of Springpole Lake exceeded the monthly 1st percentile condition. These 
conditions persisted into July, before falling below the mean in September, due to a drier latter part of the 
year. 

The water level of Springpole Lake associated with the expected 7Q20 low flow condition is approximately 
390.4 masl. For reference, the lowest average 7 day water level in Springpole Lake observed to date was 
390.67 masl, and occurred in March 2022. 
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Table 4-1: Historical and Current Hydrometric Monitoring Stations 

Station Station Location Location (UTM) Catchment Area 
(km2) Status Monitoring 

Parameters Period of Record Installed Instrumentation Consultant Manual Monitoring 
Parameters 

Manual Measurements 
and Frequency 

Rating 
Curve 

Time Series Data 
Available 

F7-HS1 Springpole Lake 
Inflow 

15U 548571 
5687013 1274 Active 

Water Level, Flow Jun 2011 - Oct 2012 Staff gauge, water level logger DST (SPR-HS1) Flow measurement, 
topographic survey 10 Y 15 min continuous 

level data 

Water Level, Flow Jun 2020 - Dec 2020, March 2021 
- May 2021 Water level logger FracFlow (F7-HS1) Flow measurement, 

topographic survey 3 N 60 min continuous 
level data 

Water Level, Flow May 2021 - Oct 2022 Water level logger WSP (F7-HS1) Flow measurement, 
topographic survey 12 Y 15 min continuous 

level data 

F8-HS7 Springpole Lake 
Outflow 

15U 565207 
5687857 1372 Active 

Water Level, Flow Jun 2020 - May 2021 Water level logger FracFlow (F8-HS7) Flow measurement, 
topographic survey 3 N 60 min continuous 

level data 

Water Level, Flow May 2021 - Jul 2022, Aug 2022 - 
Feb 2023 Water level logger WSP (F7-HS1) Flow measurement, 

topographic survey 14 Y 15 min continuous 
level data 

F11-HS2 Springpole Lake 
Tributary 

15U 555816 
5688878 9.3 Active 

Water Level, Flow Jun 2011 - Oct 2012 Staff gauge, water level logger DST (SPR-HS2) Flow measurement, 
topographic survey 10 Y 15 min continuous 

level data 

Water Level, Flow Jul 2020 - May 2021 Flume, water level logger FracFlow (F11-HS2) Flow measurement, 
topographic survey 4 N 60 min continuous 

level data 

Water Level, Flow Aug 2021 - Oct 2022 Water level logger WSP (F11-HS2) Flow measurement, 
topographic survey 11 Y 15 min continuous 

level data 

F13 Springpole Lake 
Tributary 

15U 553138 
5687623 3.5 Active 

Water Level, Flow Aug 2020 - May 2021 Flume, water level logger FracFlow Flow measurement, 
topographic survey 5 N 60 min continuous 

level data 

Water Level, Flow Aug 2021 - Sep 2022 Water level logger WSP Flow measurement, 
topographic survey 9 Y 15 min continuous 

level data 

L1B-FFC Springpole Lake 
northern basin 

15U 550361 
5691677 - Active 

Water Level Oct 2020 - Aug 2021 Water level logger FracFlow Topographic survey - N/A 60 min continuous 
level data 

Water Level Aug 2021 - Oct 2022 Water level logger WSP Topographic survey 11 N/A 15 min continuous 
level data 

L7-FFC Springpole Lake 
southeast arm 

15U 553434 
5687914 - Active 

Water Level Oct 2020 - Aug 2021 Water level logger FracFlow Topographic survey - N/A 60 min continuous 
level data 

Water Level Aug 2021 - Oct 2022 Water level logger WSP Topographic survey 11 N/A 15 min continuous 
level data 

L10 Birch Lake 15U 548842 
5694377 - Active Water Level May 2021 - Oct 2022, Jun 2022 - 

Oct 2022 Water level logger WSP Topographic survey 13 N/A 15 min continuous 
level data 

L11 Lake-1 15U 549543 
5694553 - Active Water Level May 2021 - Oct 2022 Water level logger WSP Topographic survey 13 N/A 15 min continuous 

level data 

L12 Lake-19 15U 551216 
5694351 - Active Water Level May 2021 - Oct 2022, Jun 2022 - 

Oct 2022 Water level logger WSP Topographic survey 13 N/A 15 min continuous 
level data 

L13 Dole Lake 15U 552315 
5694874 - Active Water Level May 2021 - Oct 2022 Water level logger WSP Topographic survey 13 N/A 15 min continuous 

level data 

F3-HS4 Springpole Lake 
Tributary 

15U 550118 
5693336 1.3 Deactivated, spot low flow 

measurements taken 

Flow Jun 2021 - Oct 2021, Sep 2022 None WSP (F3-HS4) Spot flow flow measurement 6 

N 

N/A 

Water Level, Flow Sep 2020 - Oct 2020 Flume, water level logger FracFlow (F3-HS4) Flow measurement, water 
depth measurement 3 60 min continuous 

level data 

Water Level, Flow June 2011 - June 2012 Topographic benchmaks, water 
level logger DST (SPR-HS4) Flow measurement, 

topographic survey 6 15 min continuous 
level data 

F5-HS5 Birch Lake Tributary 15U 547210 
5692389 1.91 Deactivated, spot low flow 

measurements taken 

Flow Jun 2021 - Oct 2021, Sep 2022 - 
Oct 2022 None WSP (F5-HS5) Spot flow flow measurement 5 

N 
N/A 

Water Level, Flow Jul 2020 - Oct 2020 Flume, water level logger FracFlow (F5-HS5) Flow measurement, water 
depth measurement 3 60 min continuous 

level data 

Water Level, Flow Jun 2011 - Oct 2012 Topographic benchmarks, 
water level logger DST (SPR-HS5) Flow measurement, 

topographic survey 10 Y 15 min continuous 
level data 

L1-FFC Springpole Lake 15U 548948 
5693925 - Deactivated Water Level No data provided. Water level logger FracFlow Topographic survey 3 N/A 60 min continuous 

level data 

L5-FFC Springpole Lake 15U 549081 
5691101 - Deactivated Water Level Jun 2020 - Oct 2020 Water level logger FracFlow Topographic survey 3 N/A 60 min continuous 

level data 

L6-FFC Springpole Lake 15U 549242 
5688604 - Deactivated Water Level No data provided. Water level logger FracFlow Topographic survey 3 N/A 60 min continuous 

level data 
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Table 4-1: Historical and Current Hydrometric Monitoring Stations 

Station Station Location Location (UTM) Catchment Area 
(km2) Status Monitoring 

Parameters Period of Record Installed Instrumentation Consultant Manual Monitoring 
Parameters 

Manual Measurements 
and Frequency 

Rating 
Curve 

Time Series Data 
Available 

F1-A Birch Lake Tributary 15U 547533 
5695001 Not provided. Deactivated Water Level, Flow Jul 2020 V notch weir, water level 

logger FracFlow Flow measurement, water 
depth measurement 2 N 60 min continuous 

level data 

F4 Springpole Lake 
Tributary 

15U 549230 
5693189 Not provided. Deactivated Water Level, Flow Jul 2020 - Oct 2020 Flume, water level logger FracFlow Flow measurement, water 

depth measurement 4 N 60 min continuous 
level data 

F9-A Dole Lake Tributary 15U 548057 
5691566 Not provided. Deactivated Water Level, Flow Jul 2020 - Oct 2020 Channel, water level logger FracFlow Flow measurement, water 

depth measurement 3 N 60 min continuous 
level data 

F10-HS6 Springpole Lake 
Tributary 

15U 552040 
5690046 Not provided. Deactivated Water Level, Flow Sep 2020 - Oct 2020 Flume, water level logger FracFlow Flow measurement, water 

depth measurement 3 N 60 min continuous 
level data 

F12 Springpole Lake 
Tributary 

15U 557164 
5688255 Not provided. Deactivated Water Level, Flow Sep 2020 V notch weir, water level 

logger FracFlow Flow measurement, water 
depth measurement 2 N 60 min continuous 

level data 

F14 Springpole Lake 
Tributary 

15U 555307 
5686142 Not provided. Deactivated Water Level, Flow Jul 2020 - Sep 2020 Flume, water level logger FracFlow Flow measurement, water 

depth measurement 4 N 60 min continuous 
level data 

F15 Springpole Lake 
Tributary 

15U 560626 
5687076 Not provided. Deactivated Water Level, Flow Sep 2020 Flume, water level logger FracFlow Flow measurement, water 

depth measurement 4 N 60 min continuous 
level data 

SPR-HS3 Birch Lake Tributary 15U 556005 
5693228 11.84 Deactivated Water Level, Flow Jun 2011 - Oct 2012 Topographic benchmarks, 

water level logger DST Flow measurement, 
topographic survey 10 Y 15 min continuous 

level data 

SPR-HS6 Springpole Lake 
Tributary 

15U 552040 
5690046 1.65 Deactivated Water Level, Flow Jul 2012 - Oct 2012 Topographic benchmarks, 

water level logger DST Flow measurement, 
topographic survey 4 N 15 min continuous 

level data 
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Table 4-2: Manual Flow Measurements 

Date  Consultant  
Springpole Lake Inflow Springpole Lake Outflow 

Station F7-HS1 Station F8-HS7 
(m3/s) (m3/s) 

2-Jun-11 DST 11.40 - 
16-Aug-11 DST 4.47 - 
27-Sep-11 DST 2.36 - 
1-Nov-11 DST 1.92 - 
30-Apr-12 DST 7.45 - 
6-Jun-12 DST 9.66 - 
7-Jul-12 DST 38.15 - 

9-Aug-12 DST 24.23 - 
17-Sep-12 DST 14.29 - 
14-Oct-12 DST 4.58 - 
22-Jun-20 FracFlow 7.96 16.41 
20-Jul-20 FracFlow 15.35 17.25 
14-Sep-20 FracFlow 19.84 9.82 
19-May-21 WSP 7.34 6.76 
15-Jun-21 WSP 26.13 17.15 
7-Aug-21 WSP 10.35 12.10 
25-Aug-21 WSP 7.83 9.61 
22-Sep-21 WSP 6.95 8.32 
14-Oct-21 WSP 5.44 6.47 
23-Feb-22 WSP - 4.89 
8-Jun-22 WSP 53.85 58.12 
6-Jul-22 WSP 36.30 43.09 
26-Jul-22 WSP 27.21 32.31 

23-Aug-22 WSP 18.92 23.39 
13-Sep-22 WSP 10.79 14.66 
18-Oct-22 WSP 5.95 7.73 
15-Feb-23 WSP - 3.99 
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Table 4-3: Regional WSC Stations  

Station ID Station Name Drainage Area (km2) Average Annual 
Runoff (mm) Period of Record Complete Years of Record* Distance from Site 

(km) Direction from Site (km) 

04GA002 Cat River below Wesleyan Lake 5,390 274 1970-2019 
45 

52.44 South 
(scattered data gaps, 2003, 2005-2006) 

05QC003 Trout Lake River above Big Falls 2,330 239 1970-2015 46 78.48 West 

05QA004 Sturgeon River at McDougall Mills 4,439 282 1961-2020 59 146.21 South 

04GA003 Pashkokogan River at Outlet of Paskokogan Lake 2,230 301 1968-2020 
13 

149.83 East 
(significant data gaps, 1968-1977,1983-2011) 

05QE008 Cedar River below Wabaskang Lake 1,960 188 1946-2019 
49 

121.47 Southwest 
(significant data gap, 1946-1969) 

05QA002 English River at Umfreville 6,230 298 1921-2020 99 180.27 South 

04CA003 Roseberry River above Roseberry Lakes 619 287 1967-2020 
40 

140.85 North (significant data gaps, 1992-2000, 2008, 2010, 2011, 
2017) 

05QE012 Long-Legged River below Long-Legged Lake 548 204 1980-2023 44 145.82 Southwest 

Note: 
The Complete Years of Record excludes the years with missing data within the Period of Record 
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Table 4-4: Monthly and Annual Flow Statistics for Sturgeon River at McDougall Mills (05QA004) 

Year 
Flow (m3/s) 

Mean Annual Runoff (mm) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 

1961 - - - - - - - - 19.4 17.3 15.2 14.6 - - 
1962 13.8 12.9 12 12.3 40.6 62.8 40.1 43.1 47.7 29.7 22.1 24.5 30.2 214.5 
1963 21.9 17.5 14.9 19.8 33.2 60.2 52 43.8 27.9 17.4 12.8 13.4 28 198.9 
1964 14.2 15.7 14.3 22 122 70.3 69.3 59 128 92 51.1 34.3 57.8 410.6 
1965 26.6 21.3 19.9 19.5 54.5 62.9 52.5 35.1 26.9 49.5 51.4 39.6 38.4 272.8 
1966 32.1 26.8 21.7 24.2 112 133 76 42.1 24.1 15.3 14.8 14.6 44.8 318.3 
1967 14.4 14.2 14 24.8 71.2 81.9 51.6 44.1 28.4 17.1 15.5 15.1 32.8 233.0 
1968 14.8 14.4 13.9 24.2 99.4 155 93 79.8 62.2 58.9 57 36.7 59.2 420.6 
1969 29.4 28.1 22.5 30.9 73.2 114 71 75.7 66.6 60.8 44.7 36.5 54.5 387.2 
1970 27.6 22.6 20.1 18.7 80.1 83.9 49.4 38.3 61.7 70.5 70.4 45.9 49.2 349.5 
1971 37.2 30.1 23.6 34.8 77.1 81.8 51.5 30.3 25 71.3 134 67.1 55.3 392.9 
1972 42.6 31 25.4 21.8 63.7 44.4 32.6 26.2 18.1 23.4 26.8 22.1 31.6 224.5 
1973 18.2 15.8 15.9 21.2 44.8 37.9 51.6 47.3 42.7 47.8 40.4 31.3 34.7 246.5 
1974 24.7 21.1 19.1 23 129 160 60.4 26.5 33.7 37.9 35 29.6 50 355.2 
1975 26.4 23.5 20.5 28.9 81.2 60.5 38.6 25.8 18.2 16.8 21.9 18 31.8 225.9 
1976 15.4 13.8 13.3 44.3 66 37.5 30.3 15.7 9.31 6.68 4.99 4.79 21.8 154.9 
1977 4.83 5.04 6.46 12 29 34.7 35.4 24.3 31.9 33.9 23.1 22.4 22 156.3 
1978 19.6 17.1 14.4 15.2 73.9 116 61.5 43 35.5 29 20.1 17.2 38.6 274.2 
1979 14.8 13.4 14.2 21.6 82.8 57.7 38 31.1 46 32 50.7 35.9 36.6 260.0 
1980 26.4 24 20.1 23.6 50.3 26.9 14.8 13.7 18.1 25.9 27.9 20.9 24.4 173.3 
1981 16.8 14.7 13.8 20.5 34.2 41.8 54.9 26.3 13.6 10.4 9.95 10.4 22.4 159.1 
1982 10.5 10.5 10.4 11.7 56.5 60.5 42.1 35.9 25.7 37 38 29.6 30.8 218.8 
1983 23.4 19.3 17.8 17.2 29.8 43.2 47 32.2 18.6 14.4 15 17.7 24.7 175.5 
1984 17.7 16.7 15.1 26.2 69.2 74.6 57.4 42.6 25.1 18.9 20.6 24.3 34.1 242.3 
1985 23.5 18.8 15.5 37.6 177 113 106 70.2 73.9 100 62.5 42.4 70.5 500.9 
1986 29.6 22.6 18.4 35.1 103 52.7 28.3 21.5 17.7 29.2 25 20.6 33.7 239.4 
1987 16.2 13.2 11.5 16.4 20.3 19.9 13.3 12.2 12.9 11.2 12 12.4 14.3 101.6 
1988 11 9.69 9.98 13.9 38 51.7 55.3 36.3 67.8 99.7 66.8 51.3 42.7 303.4 
1989 39.1 29.1 21.8 22.5 110 73.4 43.6 24.8 16.4 11.2 9.17 8.84 34.2 243.0 
1990 9.47 9.6 9.27 12.2 60.4 66.1 79.1 41.1 21.1 15.1 12 12.1 29.1 206.7 
1991 13 12.4 10.9 14.9 47.7 46.8 45.2 23.7 17.8 28 33.3 33.9 27.4 194.7 
1992 26 21.3 18 22.2 125 77 41.1 40.6 119 84.3 51.5 37.6 55.3 392.9 
1993 28.9 22.2 17.3 16.2 30.5 35.2 36.1 34.9 98.6 76.8 49.6 34.5 40.1 284.9 
1994 25.4 20.8 17.6 16.7 20.9 26.7 26.9 30.4 29.9 26.3 53 51 28.8 204.6 
1995 32.5 25.8 23.1 26.5 53.1 62.1 41.2 28.8 16.9 13.1 15.2 17 29.6 210.3 
1996 16.4 15.2 13.5 13.2 63.4 66.4 43 38.5 34.4 47.1 82.5 66.7 41.7 296.2 
1997 43.9 32.2 26 32 87.3 61.1 37 22.5 17.4 15 19 18.9 34.4 244.4 
1998 16.7 14.9 13.2 13.4 16.5 22.8 17.4 12.6 13.2 30.6 45.9 31.4 20.8 147.8 
1999 22.6 18.8 16.4 28.5 62.1 54 66.9 47 43.6 72 68 40.8 45.2 321.1 
2000 31.1 25.7 22.2 26.7 58.5 89.4 73.2 55.4 41.3 31.3 45.7 34.2 44.6 316.9 
2001 25.7 22.1 19.4 29 103 93.4 62.3 58.2 38.6 32.2 52.3 42.8 48.4 343.8 
2002 31.8 25.6 22 30.6 89.3 122 77.4 36.9 24.6 16.7 13.5 12.8 42 298.4 
2003 12.9 12 11.3 13.9 26 22.3 26.3 30.8 42.4 64.2 43.7 33.5 28.4 201.8 
2004 28.5 24.4 21.6 33.7 117 112 75.2 54.1 123 74.8 85.8 56.8 67.3 478.1 
2005 41.9 32.4 26.1 66.7 90.1 85.2 111 46.3 29 22.6 24.4 29.2 50.5 358.8 
2006 26.5 23.2 19.5 55.8 81.6 63.1 36.1 22 13.5 11.1 11.2 11.9 31.3 222.4 
2007 12.5 11.8 10.6 13.9 27.8 113 102 48.7 46.4 122 99.9 57.7 55.7 395.7 
2008 38.4 29.4 24.1 31.4 105 128 135 80.7 39 48.5 67.2 45.5 64.5 458.2 
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Table 4-4: Monthly and Annual Flow Statistics for Sturgeon River at McDougall Mills (05QA004) 

Year 
Flow (m3/s) 

Mean Annual Runoff (mm) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 

2009 32.7 26.6 23.1 31.6 121 102 71.2 102 75.8 36.7 38.2 34.2 58.2 413.5 
2010 26.4 21.5 19.3 19 34.1 53.2 71 75 43.1 33.6 31.2 30.3 38.3 272.1 
2011 25.4 21.4 18.8 33.1 104 65 33.9 19.6 10.6 6.82 5.54 5.1 29.2 207.4 
2012 5.93 6.97 13.1 62.6 49.3 121 79.3 52.4 30 21.2 21.1 18.6 40.1 284.9 
2013 17.9 18 16.7 15.6 98.8 134 77.6 62 85.7 59.7 42.5 36.4 55.5 394.3 
2014 30 25.3 22.6 23.1 159 176 111 71.2 41.6 36.9 36.1 29.2 63.7 452.5 
2015 24.2 21.4 17.7 30.3 104 89.1 59.4 41.4 29.1 20.8 48.8 58.1 45.5 323.2 
2016 35.2 26.1 22.8 35.5 51.2 49.8 45.7 42.5 43 55.1 55.5 45.9 42.4 301.2 
2017 35.3 27.9 26.1 51.2 83 91.4 53.3 29 19.5 27.6 22.6 20.7 40.7 289.1 
2018 18 15.9 13.8 12.2 44.5 39.6 26 15.4 10.5 23.3 46 31.9 24.8 176.2 
2019 24.2 21.2 19 24.2 64.5 49.3 39.1 30.1 44.2 92.6 59.4 38.5 42.3 300.5 
2020 31.2 25.3 20.5 21.1 46.8 61.5 46.3 26.6 32.4 27.5 23.7 19.8 31.9 226.6 
2021 17.2 15.2 12.5 19.7 38 43 21.5 12.1 16.6 35.5 23 18.5 22.8 162.0 
2022 10.9 9.4 9.5 12.0 140.0 91.0 51.1 39.5 22.0 16.1 11.8 10.8 35.3 251.1 

Mean 23.5 19.8 17.3 25.1 72.5 74.2 54.7 39.7 38.0 38.9 37.7 29.5 39.4 280.1 
1st Percentile 5.5 6.2 8.1 11.9 18.8 21.3 14.2 12.2 10.0 6.8 5.3 5.0 18.2 155.0 
99th Percentile 43.1 32.3 26.1 64.2 166.2 166.4 120.6 89.2 125.0 108.6 113.2 66.9 68.6 457.7 
Mean Runoff (mm) 14.2 10.8 10.5 14.7 43.8 43.3 33.0 23.9 22.2 23.5 22.0 17.8 23.3 280.1 
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Table 4-5: Annualized Monthly and Annual Flow Statistics for Springpole Lake at F7-HS1 and F8-HS7 

Pro-Rated Monthly Flows (m3/s) at F7-HS1            
Watershed Area = 1,274 km2          

  Flow (m3/s) 
Mean Annual Runoff (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
Mean 6.7 5.7 5.0 7.2 20.8 21.3 15.7 11.4 10.9 11.2 10.8 8.5 11.3 280.1 
1st Percentile* 3.1 2.6 2.3 3.3 9.6 9.8 7.2 5.3 5.0 5.2 5.0 3.9 5.2 155.0 
99th Percentile* 11.7 9.9 8.7 12.5 36.2 37.0 27.3 19.8 19.0 19.4 18.8 14.7 19.7 457.7 
 

Pro-Rated Monthly Flows (m3/s) at F8-HS7 
Watershed Area = 1,372 km2 

 Flow (m3/s) 
Mean Annual Runoff (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 

Mean 7.3 6.1 5.4 7.8 22.4 22.9 16.9 12.3 11.7 12.0 11.7 9.1 12.2 280.1 

1st Percentile* 3.3 2.8 2.5 3.6 10.4 10.6 7.8 5.7 5.4 5.5 5.4 4.2 5.6 155.0 

99th Percentile* 12.6 10.6 9.3 13.5 39.0 39.9 29.4 21.3 20.4 20.9 20.3 15.9 21.2 457.7 
 
Notes: 
*  The 1st and 99th percentile monthly values are annualized monthly values, pro-rated using annual flow statistics, not 1st and 99th percentile values calculated from individual monthly data. For example, the mean monthly F7-HS1 runoff values were multiplied by a factor of (23.5/39.4) where 23.5 m3/s is 

the 1st percentile annual flow and 39.4 m3/s is the mean annual flow, as summarized in Table 4-4. 
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Table 4-6: WSC Station Low Flow Indices  

WSC Station Distribution 
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Catchment Area (km2) 4,440 5,390 2,230 619 1,690 548 2,330 
7-Day Low Flows (m3/s)  

20 Log-Pearson Type III 6.63 11.24 4.01 0.27 1.99 0.34 4.17 
10 Log-Pearson Type III 8.20 13.05 4.87 0.36 2.45 0.43 5.04 
5 Lognormal 9.87 14.99 5.91 0.44 3.07 0.56 5.44 
2 Lognormal 13.47 18.93 8.19 0.63 4.58 0.90 7.99 
Notes:  
Regression relationships for each of the low flow indices with respect to drainage area were derived to allow for the estimation of low flow conditions at HS1 and HS7. These are provided in Figures 4-29 to 4-32. 
 

 

Table 4-7: Estimated Springpole Lake Low Flow Indices  

Station   F8-HS7 F7-HS1 
Catchment Area (km2) 

Distribution 
1,372 1,274 

7-Day Low Flow m3/s m3/day m3/s m3/day 
7Q20  Log-Pearson Type III 1.35 116,831 1.20 103,678 
7Q10  Log-Pearson Type III 1.69 145,672 1.50 129,623 
7Q5 Lognormal 2.05 177,359 1.83 158,315 
7Q2 Lognormal 3.00 259,103 2.69 232,525 
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Figure 4-2: Combined Springpole Lake Level Data 
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Figure 4-3: Combined Cromarty Lake Level Data 
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Figure 4-4: Cromarty, Birch, and Springpole Lake Level Comparison 
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Figure 4-5: Birch Lake, Lake 1, Lake 19 Level Comparison (Geodetic Datum) 
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Figure 4-6: Dole Lake Level (Relative Datum) 
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Figure 4-7: F8-HS7 (Springpole Lake Outflow) Rating Curve 
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Figure 4-8: F7-HS1 (Springpole Lake Inflow) Rating Curve  
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Figure 4-9: F8-HS7 (Springpole Lake Outflow) Hydrograph 
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Figure 4-10: F7-HS1 (Springpole Lake Inflow) Hydrograph 
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Figure 4-11: F8-HS7 (Springpole Lake Outflow) and F7-HS1 (Springpole Lake Inflow) Hydrographs   
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Figure 4-12: F11-HS2 Continuous Water Levels  

 

 
Figure 4-13: F13 Continuous Water Levels  
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Figure 4-14: F11-HS2 Rating Curve 
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Figure 4-15: F11-HS2 Hydrograph 
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Figure 4-16: 2012 Smaller Local Watershed Hydrographs (Reference: Attachment E) 
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Figure 4-17: Springpole Lake Period of Record Daily Average Flow Comparison 
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Figure 4-18: 2011 Springpole Lake Daily Average Flow Comparison (Reference: Attachment E)  
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Figure 4-19: 2012 Springpole Lake Daily Average Flow Comparison (Reference: Attachment E)  
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Figure 4-20: 2020 Springpole Lake Daily Average Flow Comparison 
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Figure 4-21: 2021 Springpole Lake Daily Average Flow Comparison 
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Figure 4-22: 2022 Springpole Lake Daily Average Flow Comparison 
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Figure 4-23: 2012 Springpole Lake Monthly Runoff Comparison (Reference: Attachment E) 
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Figure 4-24: 2020-2022 Springpole Lake Monthly Runoff Comparison 
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Figure 4-25: 2020 Springpole Lake Monthly Runoff Comparison 
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Figure 4-26: 2021 Springpole Lake Monthly Runoff Comparison 
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Figure 4-27: 2022 Springpole Lake Monthly Runoff Comparison 
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Figure 4-28: 2021-2022 F11-HS2 Monthly Runoff Comparison 
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Figure 4-29: Comparison of 7Q20 Distributions 
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Figure 4-30: Comparison of 7Q10 Distributions 
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Figure 4-31: Comparison of 7Q5 Distributions 
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Figure 4-32: Comparison of 7Q2 Distributions  
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Figure 4-33: Springpole Lake Monthly Average Water Levels 

*Mean and Extreme water levels calculated based on prorated flows from WSC station Sturgeon River at McDougall Mills, using the rating curve for station F8-HS7 



Springpole Gold Project 
2022 Hydrology Baseline Report 
 
 

Page 5-1 
 

5.0 SUMMARY AND CONCLUSIONS 

Meteorological and hydrological data collection has generally taken place during three periods: 2011 to 
2012, 2020 and 2021 to 2022.  

Meteorological data collected from the Project site has been supplemented with regional ECCC data with 
longer records. Climate data collected at the Springpole site weather stations were compared to the data 
from the regional climate stations, and similar trends were observed in precipitation, temperature, and 
evaporation rates.  

The results of this analysis indicated that ECCC Ear Falls and Red Lake stations were the most suitable 
reference stations for the Project site. Red Lake station was selected due its location and period of record.  

Several hydrometric monitoring campaigns have included flow monitoring stations and lake level 
monitoring stations. In general, flow monitoring data from the smaller tributaries (less than 2 km2), show 
rapid responses to precipitation events, and produce zero flow during the late summer / fall periods. Slightly 
larger watersheds (2 to 10 km2) within the Project area, have observed flow throughout the year. The much 
larger Springpole Lake watershed (1,372 km2), has consistently shown the highest annual flow in the spring.  

The current (ongoing) hydrometric monitoring program consists of four flow monitoring stations and six 
lake level monitoring stations. Flows measured at the outflow of Springpole Lake vary from 3.99 to 
58.12 m3/s over the monitoring period. Rating curves and subsequent hydrographs were developed for 
Springpole Lake inflow and outflow stations.  

Flows in Springpole Lake tend to peak in early June, and trend downward over the course of the summer 
and fall. Flows tend to reach a minimum and remain consistent from January to early April. In the spring of 
2022, unusually high runoff caused by heavy snowfall in the winter of 2021 to 2022 combined with a late 
freshet caused extraordinarily high flows and water levels in Springpole Lake.  

Based on a comparison of the hydrographs and monthly runoff yields against regional Water Survey of 
Canada stations, Sturgeon River at McDougall Mills was selected as the most representative of hydrological 
conditions within the Project area. Prorating based on drainage area from this station, the expected mean 
flow through Springpole Lake outflow is 12.2 m3/s, with an annual runoff of 280.1 mm.  

Based on an analysis of WSC Sturgeon River at McDougall Mills historical data and the Springpole Lake 
outflow rating curve, the mean water level of Springpole Lake is approximately 391.28 masl. The 1st and 99th 
percentile mean water levels are 390.8 masl and 391.7 masl respectively. 

A low flow analysis was conducted using multiple regional WSC stations. Based on this analysis, the 
expected 7Q20 low flow at Springpole Lake outflow is 1.35 m3/s. 

Further monitoring of the meteorologic and hydrologic conditions within Springpole Lake and the Project 
area to support future permitting is planned to continue into 2023.  
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6.0 CLOSING 

This 2022 Hydrology Baseline Report was prepared for First Mining Gold Corp. by WSP Canada Inc. The 
quality of information, conclusions and scheduling estimates contained herein is consistent with the level 
of effort involved in WSP's services and based on: i) information available at the time of preparation; ii) data 
supplied by outside sources; and iii) the assumptions, conditions and qualifications set forth in this report.  

Should you have any questions, please do not hesitate to contact either Mark Ruthven 416-524-5928 or 
Mei Ling Tamkei 647-523-9932. 

 
Regards, 
WSP Canada Inc. 
 
Prepared by:     Prepared by: 
 
Original signed Original signed     
      
Rob Howard     Maria Ma, M.Sc. 
Intermediate Hydrologist   Water Resources Consultant 
 
 
Prepared by:     Reviewed by:  
 
Original signed    Original signed 
 
Mei Ling Tamkei, P.Eng.    Mark Sullivan, P.Eng, MBA     
Lead Water Resources Engineer   Principal Water Resources Engineer  
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Appendix C:  Springpole 2013 Meteorological Data




































































































