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Figure 1: Project Location  
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3.0 ENVIRONMENTAL REVIEW 
Information  was  collected from a wide range of database s, online  resources and previous studies to 
gain information about current and historical conditions and events on  Big Shell  Lake and its 
surrounding uplands.  

3.1 TOPOGRAPHY 
Big Shell Lake is located in the  Boreal Trans ition ecoregion (Boreal Plain ecozone) of Saskatchewan. This 
ecoregion is characterized by an intermingling of forested areas and agricultural land uses at the 
northern limit of arable lands  (Ecological Framework of Canada, 2022) . Much of the ecoregion is 
underlain by Cretaceous shale and covered by undulating to kettle, calcareous, glacial till with 
significant areas of level lacustrine deposits. The ecoregion is associated with morainal deposits, small 
lakes, ponds, and sloughs oc cupying shallow depressions (Ecological Framework of Canada, 2022) . 
Slope ranges from moderate to gentle (10 -2%) in the west and strong to moderate (15 -5%) in the east 
(Canadian Soil Information Service, 2 022) .  

3.2 CLIMATE 
The Boreal Transition ecoregion has a typical climate of warm summers and cold winters , with a mean 
yearly temperature of 1 oC. The mean summer temperature is 14 oC and the mean winter temperature is  
-13.5oC (Ecological Framework of Canada, 2022) . Climate data from the Medstead station, located 60 km 
northwest, showed July to be the warmest month with a daily maximum  of 23 oC, a daily ave rage of 
16.5oC, and January to be the coldest month with a daily minimum of -22.1oC, and a daily average of -
16.9oC (Environment and Climate Change Canada, 2022) . Mean annual precipitation ranges from 450 
mm to 550 mm (Ecological Framework of Canada, 2022) . July is the wettest month, receiving an 
average of 90 mm of precipitation with an annual average of 455 mm. Approximately 2/3 of the annual 
precipitation falls between May and September, with the r emainder falling as snow (Environment and 
Climate Change Canada, 2022) .  

3.3 GEOLOGY AND SOILS 
In Saskatchewan, soils are classified or named according to the Canadian System of Soil Classification. 
The Saskatchewan Soil Informatio n System is based on information from the Canadian Soil Information 
Service (CanSIS). Soils surrounding Big Shell Lake are predominantly Orthic Dark Gray and Orthic Gray 
Luvisol soils formed on loamy glacial till (Canadian Soil Infor mation Service, 2022) . 

CanSIS indicates surface expression surrounding the Lake is Hummocky, apart from the northeast 
corner where the surface expression is Undulating (Canadian Soil Information Service, 2022) . Soils 
throug hout are described to have moderately severe and/or severe limitations that restrict the range of 
crops and may require special conservation practices.  

The geology of the Lake is classified as Mh (moraine hummocky). Mh is glacial deposits of till consisti ng 
of unsorted mixtures of boulders, gravel, sand, silt, and clay; deposited from glacial ice during periods of 
advance, retreat, and stagnation (Saskachewan Energy and Mines, 2022) .  
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Figure 3: Major Basins  
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Figure 4 : Lake Watershed and Drainage  
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including artificial drainage, consolidation, and cultivation.  Large fringe wetlands featuring emergent 
vegetation are present on the east side of the lake and in the sheltered coves of the lake (Figure 5). 
These wetlands play a critical role in the health of Big Shell Lake. The conservation of the remain ing 
wetlands is important as they influence and benefit the health of the lake . Wetlands capture and store 
excess nutrients (such as nitrogen and phosphorus), and heavy metals, this can reduce the amount of 
nutrients entering the lake and improve water quality  (Ducks Unlimited, 2022) . Wetlands have the 
capacity to reduce and prevent the flooding of lakes by retaining precipitation and overland flow. (EPA, 
2022) . 

3.8 WILDLIFE AND HABITAT 
The Saskatchewan Conservation Data Centre (SKCDC) is responsible for track ing, evaluating, and 
categorizing species according to their ecological status in Saskatchewan. A review of the SKCDC 
online database yielded ten kn own occurrences of species at risk within 5 km  of Big Shell Lake. These 
species and their associated prov incial, federal, and COSEWIC statuses are shown in  Table 1.  
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Pileated w oodpecker ( Dryocopus pileatus ) potential ly exists within the study area  and recent updates 
regarding habitat protection of this species has been released by Environment and Natural Resources  
Canada . Pileated woodpeckers are listed under Schedule 1 of the Migratory Bi rds Regulations 2022  and  
their nesting cavities are protected year -round. Should an occupied  pileated woodpecker nesting cavity 
be identified on a Project Site, it must be avoided and protected at all times , regardless of which 
migratory bird species is occupying the nesting cavity . The nesting cavities of this species may only be 
destroyed, damaged, disturbed or removed if they have been deemed to be abandoned; that is, after a 
notification has been submitted through the Abandoned Nest Registr y (Government of Canada, 2022)  
and the designated 36 -month wait time has passed . In addition, the Saskatchewan Wildlife Act 
provides regulations to prevent the destruction of bird nests/eggs.  Figure 5 shows the areas outlined by 
HABISask  of species around the study area. 

The lake  is within the whooping crane ( Grus americana ) migratory corridor, where approximately 50% 
of the population travels over the area during spring and fall migration (Government of Saskatchewan, 
2022) (Figure 6 ). The whooping crane is one of the rarest birds in North America. Hunting pressures and 
habitat loss decreased the species to 16 birds in 1941. Whooping crane now ha ve an estimated total 
population of greater than 800 individuals as of 20 18 (Parks Canada, 2019)  with species recovery having 
mainly occurred as a result of widespread conservation programs . The flock that migrates near Big 

Figure 5: HABISask Data (Source: HABISask (Environment Canada, 2022)  
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Shell Lake (Wood Buffalo/Aransas Flock) is the only remaining naturally occu rring migratory flock, 
making up 504 of the total individuals . Powerline collisions, hunting, and contaminants are some of the 
primary factors threatening this species. Habitat  management focuses on  water control, restrictions to 
migration and breeding grounds, and the maintenance of shallow wetlands and agricultural fields for 
migratory foraging (U.S. Fish & Wildlife, 2020) . 
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Figure 6: Whooping Crane  Migratory Path  
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Green  ash is typically  sporadic and cover values are  relatively low. In the absence of disturbance, these 
sites may slowly migrate toward ecosite  BP15, provided the white spruce component was sufficient. 
However, it  is possibly more likely that the canopy will continue to thin , and the tall shrub understory 
will be -come more prominent. Following disturbance, it is likely that the Manitoba ma ple and balsam  
poplar will readily recolonize the site from stump sprouts.  

BP25 Willow shrubby rich fen : Wet humic organic  

BP25 ecosites have characteristically high cover values of willow. The typical willows associated with 
this site are pussy willow and flat -leaved willow. Other shrubs that may be found on the site include 
dwarf birch, northern gooseberry, northern red current, and alder -leaved buckthorn. Shrubby rich fens 
also  tend to have more open water at the surface than shrubby poor fens (BP24). In the Boreal Plain 
ecozone, willow shrubby rich fens commonly occur on organic soils.  

Willow shrubby rich fens differ considerably from leatherleaf shrubby poor fens (BP24). Rich fen 
ecosites often occur adjacent to streams and lakes. They may als o occur as part of a swale or draw. In 
the absence of disturbance these ecosites are self -sustaining. Following disturbance, they will likely 
return to their former composition or may more closely resemble an open fen (BP27) condition.  

BP26 Graminoid fen : Wet humic organic  

Graminoid or sedge fens often support various sedge species and sometimes marsh reed grasses. They 
generally lack tree and shrub cover. Graminoid fens usually have water at or near the surface, which 
accounts for the presence of water sma rtweed, yellow marsh marigold, and marsh skullcap. While 
graminoid fen ecosites are usually associated with organic soils, they may also occur with mineral 
substrates.  

BP6 B P26 Graminoid fen: Wet humic organic along Big Shell Lake shoreline (Source: Urban Systems)  
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Graminoid (sedge) fens are occasionally found across the Boreal Plain ecozone. They are often near lake 
shorelines but can also form a relatively continuous wet meadow. These sites deviate little from their 
original condition either  in the presence of or absence from disturbance.  

BP28  Seaside arrow -grass marsh : Very moist humic organic  

BP28 ecosites commonly contain a variety of graminoid and small herbaceous species, including reed 
grass, seaside arrow -grass, water sedge, awned s edge, and foxtail barley. The substrate for BP28 
ecosites can be either organic or mineral soil.  

Seaside arrow -grass marshes are commonly described as meadow marshes owing to their abundance 
of grasses and sedges. These ecosites are very species diverse an d it is not uncommon to encounter 
water hemlock, common cattail, stinging nettle, or curled dock (an introduced species) on these sites. 
These ecosites often occur at the margins of small ponds and are affected by changes in water level 
that lead to altera tions in species composition as water -loving species come and go with the 
fluctuating moisture regime.  

3.11 HABITAT DELINEATION 
Following the field study, publicly available Google Earth aerial imagery (Google Earth Pro, 2021)  was 
used to delineate different habitat features along the shoreline and adjacent uplands of the study area . 
Habitats that share common characteristics and habitat values are grouped together and areas under 
agricultural land use are not delineated due to their relatively low habitat value. Due to the scale of the 
assessment, in most cases, there is some overlap of ecosite occurrence within each delineation. Small 
wetlands and ephemeral watercourses are common throughout each of the upland classification 
groups.  

Figure 7 (page 2 6) provides habitat delineations  identified in the study area.  

Un -delin eated lands within the study area are assumed to be managed under agricultural practices, 
either cultivated or rangeland pasture, and several farmyards noted within the study area are identified 
in  Figure 7. These areas are presumed to have minimal habitat for native vegetation or wildlife.  

The character of each habitat type is provided below.  

  



 

 
 
 

FINAL - Big Shell Lake Capacity Study  | 20 

 

Developed Areas  
Developed areas include residential and cottage community developments, although some overla p of 
available habitat exists . These are areas of higher disturbance and contain an increased distribution of 
introduced ornamental, cultivated, and invasive species. However, many developed lots are situated 
within or adjacent to forested areas that inclu de the BP15, and  BP17. Further description of where these 
ecosites occur around the lake are described below.  

Developed Area habitats have the potential to contain nesting habitat for barn swallows and 
roosting/hibernacula habitats for little brown myotis. These areas typically have lower risks for 
contravention of wildlife regulations because of their lower quality habitats and associated species.  

Development  along shoreline in RV of Big Shell (Source: Urban Systems)  

Forested  

Forested areas arou nd the  lake generally fall into the BP15, BP17 -and  the BP5  ecosites. The BP15 ecosite 
is more prevalent along the northern shorelines and in low wetter areas around the lake.  

Forested and windrow areas in upland areas of the lakes are typically BP5 Tremb ling aspen/prickly 
rose/grass. Stands of trembling aspen and related communities are generally made up of dense 
colonies of small to medium -sized trees.  
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Low shrub  

In many cases across the upland landscape, smalle r streams and ephemeral watercourses have formed 
small gully features within the tree and shrub habitat areas. These provide suitable conditions for the 
development of important habitats and migration corridors for ungulates and other mammals , as well 
as important nesting areas for birds . Low wet basins within the t ree and shrub areas may provide 
conditions suitable for occurrence of BP28 or other treed swamp habitat types.  

BP6 Trembling Aspen/beaked hazel/sarsaparilla: Fresh Loamy Sand along Aspen Creek i nlet (Source: 
Urban Systems)  
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BP28  Seaside arrow -grass marsh: Very moist humic organic along Shellbrook  outlet  (Source: Urban 
Systems)  
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BP6 BP26 Graminoid fen: Wet humic organic along Big Shell Lake shoreline (Source: Urban Systems ) 
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Figure 7: Habitat Delineation  
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4.0 LAKE WATER QUALITY REVIEW 
A limited water quality sampling program was undertaken to determine the status of the water q uality 
in Big Shell Lake  and how this water quality change d throughout the year. Water quality in the lake can 
help to understand how land use and development may be affecting the lake . If the results indicate 
adverse effects, there may be steps that can b e taken to protect  and preserv e the ecological  and 
recreational attributes of the lake. In addition to the sampling program, a review of available historical 
water quality information  was completed . In 1998 , Saskatchewan Environmental and Resource 
Manag ement conducted a Big Shell Lake Water Quality Assessment  (Saskatchewan Environmental 
and Resource Management, 1998) . Details of the report are described in Section 4.1. 

Sampling  of Big Shell Lake was  scheduled to occur on 4 occasions over the period of 14 months . The 
aim of the sampling  program was to provide an understanding of the water quality of the lak e and how 
this water quality may change throughout the year.  

Water quality data from Big Shell Lake  were compared to the Saskatchewan Surface Water Quality 
Objectives (Water Security Agency, 2015)  and the Canadian Council of Ministers of the Environment 
(CCME) Water Quality Guidelines  (Canadian Council of Ministers of the Environment, 2023) . As fisheries 
and recreation are the most common uses for Big Shell Lake, the data were compared to provincial 
objectives and federal guidelines for both the protection of aquatic life and for recreational 
use/aesthetics. The assessment of water quality in Big Shell Lake was based on the most stringent 
guideline available. It is important to note that  both the provincial objectives and federal guidelines 
have no legal standing and serve as a guide for issuing permits, licences, and orders and for 
maintaining designated water uses.  

Four water quality sampling events were conducted at each sampling locat ion on April  1st 2022 , August 
4 th  2022 , October 7 th  2022 , and June 23 rd  2023 . The lake was sampled at 4 locations ( Sunset Rim , Aspen 
Ridge , Big Shell and Echo Bay ) (Figure 8) and the data have been compared with federal (CCME) and 
provincial guidelines  (Water Security Agency, 2015) , where guidelines exist .  

These locations were kept consistent for each monitoring event. Table 2 below summarizes the dates 
when the monitoring events were conducted and the mo nitoring event objectives.  

Table 2: Water Quality Monitoring Event Objectives  

Fall and spring lake turnover is a natural phenomenon that occurs on most lakes deeper than 3  m. 
When clear, warm er , oxygen rich water at the surface of a lake reaches its maximum density at around 

MONITORING EVENT OBJECTIVES  

April 1, 2022  (winter)  
To provide an indication of water quality, including oxygen conditions and 
nutrient releases from sediments, while under ice cover.  

August 4, 2022  
(summer)  

To provide information on algal growth and type and nutrient  

limitations/increases as conditions moved into peak productivity.  

October 7, 2022  (fall)  To gather further information during fall turnover conditions.  

June 23, 2023  
(spring/early summer)  

To collect data during  spring  lake turn -over and when temperatures were  

transitioning to becoming conducive to algal growth.  
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Figure 8: Water Sampling Locations  




































































































































































































































