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Executive Summary 
 
Residents living around Hubbles Lake have expressed concern regarding the health and future of the 
lake. Their greatest concern is the effect of future development and its impact on lake water quality. 
Several residents have formed the Hubbles Lake Stewardship Society (HLSS), to promote ecological 
stewardship and sustainability. The purpose of this report is to provide a summary of all available 
environmental and ecological information for Hubbles Lake and its watershed1. By providing a 
current state of the watershed, and identifying knowledge gaps, this report establishes a benchmark 
from which future stewardship and planning initiatives can proceed. 
 
Hubbles Lake is regionally unique. The lake is small, but very deep, with several 25-30m potholes. 
The clear waters are protected from wind, as the lake is surrounded by hills and tree cover. These 
conditions have produced very defined, thermally stratified layers within the lake, consisting of 
cooler water, with no dissolved oxygen, at the bottom of lake, and warmer, oxygenated water at the 
top of the lake. These layers are also defined by differing levels of Phosphorus and Chlorophyll-a, of 
which both are found at higher concentrations in the lowest layer. Because these biochemical 
resources are found at the bottom of the lake, there is low, overall productivity in the lake, resulting 
in an absence of algal blooms, producing clearer waters, but also creating an inhabitable 
environment for most fish species. The lake is only able to support small populations of fish, like 
Northern Pike and Yellow Perch, that require less oxygen than other fish species. The overall 
biodiversity in this Mesotrophic lake is quite low; however, detailed biodiversity surveys are needed. 
 
The Hubbles Lake watershed lies in the Dry Mixedwood natural sub-region of Alberta. The landscape 
is characterized by hummocky terrain, which produces relatively small watersheds for pothole lakes 
within the landform of the Carvel Pitted Delta. The effective drainage area (EDA) that contributes 
runoff to the lake is a small, 1.6 km2 region directly surrounding the lake. The lake has no stream 
inlets or outlets but has some interaction with groundwater. Therefore, the water entering the lake 
is primarily from runoff and direct input of precipitation from the EDA. The underlying soil and 
sediment are very permeable, which is a good characteristic for groundwater recharge; however, it 
also places the groundwater aquifer at risk for contamination by surface activities. Very little is 
known about the direct connection between groundwater and the lake. Both the groundwater 
aquifer and lake elevation levels have been dropping consistently over the past 30 years. This trend 
is consistent with changes in climate that have caused elevated temperatures and decreased 
precipitation over the same time period. 
 
The land within the Hubbles Lake watershed has been highly developed, most densely around the 
lake perimeter for private residences and resorts. Development has placed a great amount of 
pressure on the riparian area, by removal of riparian vegetation, and loss of wetlands. It has been 
estimated that 40% of the shoreline has been developed and less than 50% of the riparian area is 
intact. Because healthy riparian areas produce many ecosystem services, including erosion 
prevention, filtration of water contaminants, infiltration of surface water to groundwater, and 
habitat for wildlife, restoration and protection of this area is of highest priority for future 
management and stewardship activities. The lake currently has good water quality, and to protect 
that, a healthy riparian area is needed. 
 

                                                           
1 Terms in blue can be found in the Glossary 
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Introduction  
Hubbles Lake is a beautiful, clear, pothole lake situated south of the Yellowhead Highway 
(Highway 16) between Range Roads 13 and 14, just west of Stony Plain, in Parkland County, 
Alberta. Characterized by four deep holes, 25 to 30 meters in depth, with an average depth of 7 
meters, Hubbles Lake is one of the deepest lakes in Alberta. Its depth, sheltered waters, and 
motorized boating restrictions make Hubbles a popular spot for various recreational pursuits, 
including swimming, canoeing, sport fishing, scuba diving, and the annual Great White North 
triathlon (ALMS, 2014).  
 
Hubbles is a small, elongated lake that rests within a landscape consisting of undulating, 
hummocky1 terrain, covered in a mixture of cultivated and forested land with private shoreline 
cottage development and nearby resorts. This hilly landscape is a unique, geomorphological 
feature in Alberta, known as the Carvel Pitted Delta, of which Hubbles is one of twelve lakes that 
lie within this region. The Hubbles Lake watershed, the area of land that drains into the lake, is 
part of the Sturgeon River Sub-watershed, which is one of twelve sub-watersheds making up the 
North Saskatchewan River watershed in Alberta (Figure 5). 
 

What is the purpose? 

There is an intimate connection between land and water, such that the shape and 
characteristics of the land direct the course and flow of water. A watershed encompasses all the 
land that surrounds and contributes to a body of water through the collection and drainage of 
precipitation and runoff from snowmelt. To make important management decisions regarding 
future lakefront and surrounding development, as well as to insure the healthy use and 
sustainability of the lake, it is important to understand the history and current state of the 
watershed. The purpose of this report is to identify the current conditions of the watershed in 
all its features, including physical, chemical, and biological, and assess the pressures acting upon 
it. 
 
This report also aims to provide information that will incent local stewardship and guide 
management practices at Hubbles Lake. It reveals the historic and present condition of the lake 
and its watershed by consolidating all known information. Interpretation of these results and 
recommendations are provided to give local stewardship and management groups a first step 
towards the creation of a watershed management plan for the Hubbles Lake watershed.   
 

What is the scope? 

This report addresses current concerns expressed by the Hubbles Lake Stewardship Society 
(HLSS) and others, through the examination of local and regional contexts related to Hubbles 
Lake and its watershed. This report examines the history of Hubbles Lake and the surrounding 
region, the physical, chemical, and biological characteristics of the watershed, its natural and 
built environments, ecosystem health, and other concerns, such as human impact and climate. 
This report will also provide an assessment of knowledge gaps and recommendations for 
watershed management. 

                                                           
1 Terms in blue can be found in the Glossary 
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What are the concerns? 

Hubbles Lake Stewardship Society 
Residents have recently formed the Hubbles Lake Stewardship Society (HLSS). The HLSS is a 
registered, non-for-profit organization. ThŜ ǎƻŎƛŜǘȅ ŀƛƳǎ ǘƻ ǇǊƻǾƛŘŜ ŀ άŎƻƳƳǳƴƛcation platform 
with the residents and the county to promote ecological stewardship and sustainability of the 
laƪŜέ ό@Hubbleslakestewardshipsocietyting). Hubbles Lake had 12 home consultations under 
the Living by the Water project in summer 2014. They have created partnerships with Parkland 
County, the Alberta Lake Management Society (ALMS), the NSWA, the University of Alberta, 
Blueberry Community League, and the Lakes of Parkland County group, which facilitates 
cooperation and solidarity between local lake groups facing similar concerns.  
 
Major concerns highlighted by the society include (2014, 2017, & 2018 HLSS AGM minutes): 
 

¶ Bed and shore destruction 

¶ Phosphorus loading from the watershed 

¶ Fertilizer uses along the lakeshore 

¶ Threat of invasive species 

¶ Health of the fish population 

¶ Better understanding the health of Hubbles Lake 

¶ Better understanding of the activities affecting incoming groundwater and tributaries 

¶ Potential for old septic systems to leak/drain into the lake 
 

Parkland County 
Public concerns vary throughout Parkland County. Some survey findings were reported in the 
2006 Discussion Paper (Lovatt, 2006) for Issues and Policy Implications in Parkland County. 
Highlights are listed below: 
 

¶ The public strongly supports protecting the environment, environmentally sensitive 
areas and wildlife corridors.  

¶ The public considers agriculture as an important paǊǘ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ƘŜǊƛǘŀƎŜ and feel 
that both the agricultural land base and the agricultural lifestyle should be preserved.  

¶ The public strongly supports integration of the natural environment in designing new 
subdivisions, and desires opportunities for walking trials and green space between 
subdivisions. Some resistance to new subdivision is evident. 

¶ Public support for trails is strong although a concern exists that use of trails be 
controlled and enforced so that adjacent landowners and livestock are not negatively 
impacted. Some support is evident for a trail network and for separate trails for non-
motorized and motorized uses. A¢±Ωǎ ŀǊŜ ŀ ŎƻƴŎŜrn for many residents but are also 
popular with many. Considerable interest is evident for more park space as well as open 
space in the form of natural areas. 

¶ The public supports the continued clustering of industrial and commercial developments 
in designated areas. Buffering and proper screening of industrial areas is considered 
desirable. Resource extraction activities should be separated from other non-compatible 
uses. 
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Many of these concerns and interests persist today and were evident in a public engagement 
workshop entitƭŜŘ ά¢Ŝƭƭ ¦ǎέ ƛƴ ǘƘŜ ǿƛƴter of 2014. Additional comments related to lake 
management include: 
 

¶ Parkland County should keep moving the lake management plan forward and could do a 
better job of it 

¶ Greater public collaboration on lake management and environmental concerns is 
required 

¶ The County should be more proactive to help fish raising in lakes 

¶ The County should stop all developments in Environmentally Sensitive Areas and 
consider fines for those dumping sewage into lakes and rivers 

 
Since this discussion, Parkland County has pursued a few projects, including: 

¶ The participation in the Lakes of Parkland County group (initiated by local lake 
stewardship groups) 

¶ A lake watershed management plan for Wabamun Lake.  

¶ Hubbles Lake is listed as one of the five priority lakes for the county.  

¶ The Alberta Conservation Association is addressing fishing concerns through a study at 
Isle Lake and nearby Hasse Lake to determine the viability of restoring fish populations 
in two very different lakes of Parkland County. 
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Watershed Basics 

What is a watershed? 

A watershed is composed of all the land that connects and brings water to a single waterbody, 
like a lake. Watersheds come in all shapes and sizes, determined by both above and 
underground landscape structure. The flow of water within the watershed is strongly affected 
by the features of the land, such as how flat or hilly it is, if structures exist that change the 
direction or rate of water flow, and whether human modifications to the land have made an 
impact or change to water flow. The water that contributes to a lake can come from many 
different sources, including snow melt, rain, or groundwater (Figure 1). The amount of water 
that flows through the watershed, enters the lake, and remains there is determined by many 
factors, including climate, groundwater sources, and how the water is used or diverted. The 
health of the watershed is determined by several different assessments, involving the quality of 
the land, water, and the ecosystem (i.e. the biological interactions occurring in the 
environment). Many of these factors will be discussed in greater detail below. 
 

How does the water cycle work in a watershed? 

Water is continuously moving, even when it seems still. The hydrologic cycle, also known as the 
water cycle, is the process by which water moves through different reservoirs (Figure 2). From 
surface reservoirs, like lakes, streams, rivers, and oceans, water evaporates, changing phases 
from liquid to vapor, and condenses to form clouds and humidity in the atmospheric reservoir.  
Another process, that contributes less to the atmosphere than evaporation, is transpiration, or 
the release of water from plant leaves into the atmosphere.  Once the atmospheric water vapor 
condenses, the particles can become very close and collide with one another. Once this 
happens, you get precipitation, and depending on the temperature and other variables, it can 
either fall as rain, sleet, snow, or hail (USGS, 2016) (Figure 2). 
 
When water falls on the land in the form of precipitation, it can take one of two courses; 1) it 
can either soak into the ground, this is called infiltration, or 2) it can flow on the ground surface.  
When water makes it back to the surface reservoirs, it has completed the cycle, and the cycle 
continues.  When water infiltrates into the ground, it can collect there and form reservoirs, or 
continue moving through the landscape (USGS, 2016). Groundwater and surface water can both 
contribute water to the lake. 
 
In a watershed, the hydrologic cycle is continuously occurring, and impacts or changes to 
weather and climate can play a major role in the amount of water that is moving through the 
watershed. The difference between weather and climate is simply a scale of time. Weather is 
what happens in the atmosphere over short periods of time (hours/weeks/months), whereas 
climate is a statistic of long periods of time (years/decades/centuries). Climate can undergo 
periods of variability that tend to have cycles themselves, such as El Niño (warm cycle) and La 
Niña (cold cycle), the two opposite phases of the El Niño Southern Oscillation (ENSO), a scientific 
term that describes fluctuations in temperature in the atmosphere and ocean (discussed in 
further detail in the climate section) (NASA, 2005; NOAA, 2018).    
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Figure 1. A Watershed. The white arrows show how water can flow through the watershed and 
into the lake. The white dotted outline is the boundary of the watershed. Outside the boundary, 
the water does not flow toward the lake. 
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Figure 2. The Hydrologic Cycle. This figure shows how water moves in and out of the watershed 
through natural, continuous processes. 
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How is the land and water connected? 

The shape of the land, from the bedrock up to the surface, and the materials that make up these 
layers, effect the flow and distribution of water throughout the watershed. Typical ground layers 
are composed of impenetrable bedrock, fractured rock (substratum) and surficial deposits (i.e. 
gravel and sand from glacial retreat), subsoils (i.e. mixed sand and clay with minerals), and 
topsoil (i.e. decaying organic matter) (Figure 3). The specific composition of these layers, and 
how they physically lay on the landscape, within a watershed will determine the rate at which 
the water flows, where water is stored within the layers (aquifers), and how long it takes for 
groundwater to be recharged. Groundwater recharge is the process by which the water 
infiltrates the ground from the surface and enters underground aquifers. The rate at which 
aquifers become recharged is therefore regionally determined by the land composition and 
amount of precipitation. More porous layers, composed of gravel and sand, allow the water to 
percolate through faster than more dense layers, like those composed of clay (Oiffer, 2018; 
Government of Alberta, 2018). Therefore, water recharge can take anywhere from decades to 
millennia. 
  

 
 
Figure 3. How Groundwater is Stored. Blue arrows show the path water can take from the 
surface to below ground. Water that enters the soil and is not taken up by plants percolates 
through the porous layers of sand and gravel until it reaches the water table. Water can be 
stored in aquifers deep beneath the surface, including fractured bedrock. 
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The natural, land-surface structure is influenced by the layers of ground beneath, over long 
periods of geological history. The type and density of vegetation that can grow on the surface is 
determined by the land structure and climate. The slope of the land can affect where, and how 
much, water is able to penetrate the soil. Plants need specific soil characteristics and amounts of 
water to grow, and therefore, are strongly dependent on specific land and climate 
characteristics.  
 
In addition to the slope of the land, the density of vegetation can also influence water flow on 
the surface. Dense vegetation that slows the flow of surface water is important for both 
increasing the amount of water that infiltrates to groundwater, and in preventing erosion. 
Wetlands and riparian zones both play important roles in collecting and filtering surface water 
and preventing erosion. These are just a couple examples of ecosystem services that are 
provided by nature (Figure 4). They are also important for maintaining healthy lake water, as 
erosion and contaminated surface water can both negatively affect water quality. 
 
Human influences on the natural landscape have an incredible impact on both the surface 
structure and the ecosystems that can be supported after changes to the landscape. Common 
impacts are destruction of natural wetlands and riparian zones for development. Likewise, more 
human development for the purposes of residential areas and agriculture can put a higher cost 
on underground aquifers, by drawing water through wells faster than it can be recharged. 
Because of the strong connectivity between land and water, it is important to have a strong 
understanding of how all the pieces are connected within the watershed and make decisions 
that support a healthy and sustainable watershed for future generations (Velis et al., 2017). 
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Figure 4. Ecosystem Services Provided by Wetlands.  
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