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ALBERTA LAKE MANAGEMENT  
SOCIETY’S LAKEWATCH PROGRAM 

LakeWatch has several important objectives, one of which is to collect and interpret 
water quality data from Alberta’s Lakes. Equally important is educating lake users 
about aquatic environments, encouraging public involvement in lake management, 
and facilitating cooperation and partnerships between government, industry, the 
scientific community and lake users. LakeWatch reports are designed to summarize 
basic lake data in understandable terms for the widest audience, and are not meant 
to be a complete synopsis of information about specific lakes. Additional information 
is available for many lakes that have been included in LakeWatch, and readers 
requiring more information are encouraged to seek those sources.  
 
ALMS would like to thank all who express interest in Alberta’s aquatic environments, 
and particularly those who have participated in the LakeWatch program. These 
leaders in stewardship give us hope that our water resources will not be the limiting 
factor in the health of our environment. 
 
If you require data from this report, please contact ALMS for the raw data files.
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BEFORE READING THIS REPORT, 
CHECK OUT A BRIEF 

INTRODUCTION TO LIMNOLOGY 

Lac Ste. Anne 
 
Lac Ste. Anne is a large, shallow, nutrient-rich lake 80 km west of the City of Edmonton, within 
the County of Lac Ste. Anne on Treaty 6 territory. Lac Ste. Anne was originally known as WakâMne 
by the Indigenous Stoney peoples (Isgabi)1, ancestors of the Alexis Nakota Sioux Nation People. 
Archeological evidence suggests that Indigenous peoples inhabited the area 7,000-8,000 years 
ago.2 WakâMne translates to “Creator, body of water or lake”.1 In Cree, Lac Ste. Anne is called 
mânitow sâkahikanihk, Plains Cree for “God’s lake”.2 First Nations and Métis in the area thought 
of the lake as sacred and healing2,3, reflected by the names each had for the lake.  

This belief still exists today. Every July, tens of thousands of people journey to the lake as 
Indigenous peoples have done for centuries to experience the healing properties and the spiritual 
awareness of the lake through Pilgrimage.2 The site of the pilgrimage was designated a National 
Historic Site in 2004, as “an important place of spiritual, cultural, and social rejuvenation, central 
aspects of traditional summer gatherings for indigenous peoples.”4 

Lac Ste. Anne is a very popular 
lake, and its shoreline has 
been heavily developed with 
numerous communities and 
Summer Villages surrounding 
the lake. Alexis Nakota Sioux 
Nation is located on the 
northern shore of the lake, 
along with the Summer 
Villages of Ross Haven and 
Yellowstone, the sub-division 
of Corsair Cove, and the 
Hamlet of Gunn. The Village 
of Alberta Beach is located on 
the south-eastern shore 
between the Summer Villages 
of Sunset Point and Val Quentin, with Castle Island on the eastern tip of the east basin. West 
Cove lies on the southern shore of the west basin.  

Lac Ste. Anne is about 54 km2, with a maximum depth of 9 m, and an average depth of 4.8 m.3 
The lake has two basins, connected by a thin narrow section spanned by a bridge. Two islands 
are found in the centre of the western basin (Farming Island and Horse Island), while the small 
Castle Island and tiny Rock Island lie at the eastern tip and south end of the eastern basin.3 

Lac Ste. Anne falls within the Sturgeon River watershed, a sub-watershed of the North 
Saskatchewan River Basin.5 The watershed has an area of 619 km2, 11 times greater than the 
lake, and includes both Isle and Birch Lakes.3 Water flows into the lake via the Sturgeon River, 
flowing from Lake Isle, and by other small tributaries.3 Water continues to flow through Lac Ste. 

Sampling at Lac Ste. Anne, August 18, 2025. 

https://alms.ca/wp-content/uploads/2017/11/Lakewatch-Report-Limnology-Section.pdf
https://alms.ca/wp-content/uploads/2017/11/Lakewatch-Report-Limnology-Section.pdf
https://www.ansn.ca/
https://itwewina.altlab.app/word/manitow_s%C3%A2kahikan@2/
https://lacsteannepilgrimage.ca/
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Anne, continuing on as the next segment of the Sturgeon River. The Sturgeon River flows through 
nearby Devil’s Lake and Big Lake, eventually flowing into the North Saskatchewan River near the 
City of Fort Saskatchewan.3 Development in the area is moderate-high. Over one third of the 
watershed has been developed in some way, with agricultural activity the greatest land use in 
the watershed (over 75%).2 Remaining undisturbed areas are a mix of forested areas, scrubland, 
grassland, and wetlands. Forested areas are representative of the dry mixedwood natural sub-
region of the boreal forest natural region of Alberta.2 

Lac Ste. Anne has historically observed high fishing pressure, both commercially and 
recreationally.2,3 At one time, populations of walleye had collapsed, prompting a management 
strategy that included catch-and-release regulations as well as needing a Special Fish Harvest 
License to catch walleye at the lake.2,3 As of 2022, walleye populations have recovered at Lac Ste. 
Anne, however Northern Pike populations are now at a “very high risk” status.6 Perch, lake 
whitefish, and burbot are also found in the lake.3  

Popular recreational activities include sightseeing, swimming, power boating, sailing, water skiing 
and wind surfing in summer, and snowmobiling and cross-country skiing in winter.  

There have long been concerns over the water quality at Lac Ste. Anne. The lake has a history of 
turning “green” in the summer3, and is considered a very productive lake.2,3 The Lake Isle Lac Ste. 
Anne Stewardship Society (LILSA) was formed to advocate for the health of the lakes. To promote 
healthy water quality, the following recommendations are encouraged to reduce lake residents’ 
and lake users’ negative impact on the lake 7:  

• Checking property for sources of runoff (especially during springmelt or after a rain storm) 
and preventing that runoff in the future, 

• Protecting or restoring riparian (shoreline) vegetation, 

• Retaining native aquatic plant growth (don’t remove aquatic “weeds”), 

• Ensuring sewage is properly stored and disposed of,  

• Avoiding using fertilizer on lawns, and 

• Properly fuel boats and lawn equipment to avoid polluting the lake. 
 

Water quality monitoring through the LakeWatch program only occurs in the east basin of Lac 
Ste. Anne; water samples are not collected from the west basin. Water quality data in this report 
is only representative of the east basin. 

 

______________________________________________________________________________ 

1 Alexis Nakota Sioux Nation. 2026. History.  
2 North Saskatchewan Watershed Alliance. 2017. Isle Lake and Lac Ste. Anne State of the Watershed Report. Prepared by the NSWA for the Lake 
Isle Lac Ste. Anne Water Quality Society.  
3 Mitchell, P. and E. Prepas. 1990. Atlas of Alberta Lakes.  
4 Government of Canada Designations of National Historic Significance. 2026. Lac Ste. Anne Pilgrimage National Historic Site of Canada. 
5 North Saskatchewan Watershed Alliance. 2026. Sturgeon River Watershed Alliance. 
6 Government of Alberta. 2023. Lac Ste. Anne Fall Index Netting Summary, 2022. 
7 Mitchell, P. 1999. Water Quality Management in Lac Ste. Anne and Lake Isle: A Diagnostic Study. Prepared for: The Lac Ste. Anne and Lake Isle 
Water Quality Management Society.  

https://www.lilsa.ca/about
https://www.lilsa.ca/about
https://www.ansn.ca/history/isgabi-stoney-people/
https://alms.ca/wp-content/uploads/2017/11/Lac_Ste_Anne_and_Isle_SoW.pdf
https://www.pc.gc.ca/apps/dfhd/page_nhs_eng.aspx?id=10273
https://www.nswa.ab.ca/initiatives/alliances/sturgeon-river-watershed-alliance
https://open.alberta.ca/dataset/b2ae6234-0078-4d24-a996-8cd10acd8d4c/resource/63d8281d-c22a-4c28-97d7-8eec37e42aed/download/epa-lac-ste-anne-fin-summary-2022.pdf
https://open.alberta.ca/dataset/8a1a3c41-16e2-44f2-bdd7-7905c07dfb6f/resource/20b1f4bc-152e-41ac-b6c5-18375f08a8a9/download/5804.pdf
https://open.alberta.ca/dataset/8a1a3c41-16e2-44f2-bdd7-7905c07dfb6f/resource/20b1f4bc-152e-41ac-b6c5-18375f08a8a9/download/5804.pdf
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WATER CHEMISTRY 

ALMS measures a suite of water chemistry parameters to better understand lake health. 
Among these, phosphorus, nitrogen, and chlorophyll-a are especially important because they 
are closely linked to eutrophication – a process where excess nutrients in the water stimulate 
increased plant and algae growth. While nutrients are naturally present and necessary for 
aquatic ecosystems, too much can lead to poor water quality, including reduced reduced water 
clarity, low oxygen levels, and harmful algal (cyanobacteria) blooms. One direct measure of 
harmful cyanobacteria blooms is Microcystin, a toxin produced by cyanobacteria. Microcystin 
will be explored more in the next section. See Table 2 for a complete list of parameters. 

Phosphorus is typically the primary nutrient that limits algae and cyanobacteria growth in Alberta 
lakes. This means that even small increases in phosphorus can increase the potential for 
cyanobacteria blooms, particularly in warm, shallow, nutrient-rich lakes. Sources of phosphorus 
can include natural processes such as soil erosion and internal nutrient cycling, as well as human 
activities such as agricultural runoff, wastewater inputs, or shoreline development. Elevated 
phosphorus levels are strongly associated with increased bloom potential and reduced water 
clarity. 

The average total phosphorus (TP) concentration in 2025 for Lac Ste. Anne was 44 μg/L (Table 2). 
TP ranged from a minimum of 17 μg/L on June 19 to a maximum of 83 μg/L on July 23 (Figure 1). 
These values indicate that Lac Ste. Anne is a nutrient-rich system, with enough phosphorus 
present to support algal and cyanobacteria growth. The July peak suggests a mid-summer 
increase in phosphorus availability, which may have contributed to biological productivity later 
in the season.  

Nitrogen is another key nutrient that supports plant, algae, and cyanobacteria growth. Total 
Kjeldahl Nitrogen (TKN) represents the total amount of organic nitrogen and ammonia in the 
water. While phosphorus often plays the dominant role in controlling bloom development in 
freshwater systems, nitrogen can still influence the type, extent, and persistence of blooms. 
Certain cyanobacteria can use atmospheric nitrogen when dissolved nitrogen is low, allowing 
them to dominate under specific nutrient conditions. 

The average TKN concentration in 2025 was 1.3 mg/L (Table 2). TKN remained relatively 
consistent throughout the sampling season, indicating stable nitrogen availability in the east 
basin of Lac Ste. Anne. Stable nitrogen concentrations, combined with elevated phosphorus, 
suggest that nutrient availability was sufficient to support algal and cyanobacteria growth 
throughout the open-water season.  

Chlorophyll-a is a pigment found in algae, cyanobacteria, and aquatic plants, and is commonly 
used as a measure of the overall algal and cyanobacterial biomass in the water. Unlike 
phosphorus and nitrogen, which indicate the potential for bloom growth, chlorophyll-a reflects 
the amount of photosynthetic biomass present in the lake at a given time. Higher chlorophyll-a 
concentrations typically correspond to greener water, increased bloom intensity, and reduced 
water clarity. 
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The average chlorophyll-a concentration in 2025 was 9.1 μg/L (Table 2). Chlorophyll-a was lowest 
at 4.2 μg/L on June 19 and peaked at 14.5 μg/L on August 18 (Figure 1). Although Lac Ste. Anne 
is known as a productive lake with a history of green-water conditions, chlorophyll-a 
concentrations in 2025 were relatively low to moderate compared with some historical years. 

Together, phosphorus, nitrogen, and chlorophyll-a indicate that the east basin of Lac Ste. Anne 
remained nutrient-rich but only supported moderate algal and cyanobacteria biomass in 2025. 
This suggests that while nutrient concentrations were high enough to support bloom growth, 
algal and cyanobacteria biomass was not as elevated as might be expected for a historically 
productive lake. 

 

Figure 1. Total Phosphorus, Chlorophyll-a, and Total Kjeldahl Nitrogen concentrations measured over the 
course of the summer at Lac Ste. Anne in 2025. 

 

Average pH in Lac Ste. Anne was 8.50 in 2025, indicating moderately basic conditions. This pH 
was supported by moderate alkalinity (182 mg/L CaCO₃) and bicarbonate (210 mg/L HCO₃⁻) 
concentrations, which help buffer the lake against rapid changes in acidity. 

Bicarbonate was the dominant ion in the lake and contributed to an average conductivity of 408 
μS/cm (Figure 2, top; Table 2). Conductivity reflects the amount of dissolved minerals in the 
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water, including salts and other ions. Lac Ste. Anne falls within the moderate range of ion 
concentrations compared with other LakeWatch lakes sampled in 2025 (Figure 2, bottom).  

 

 

Figure 2. Average levels of cations (sodium = Na1+, magnesium = Mg2+, potassium = K1+, calcium = Ca2+) 
and anions (chloride = Cl1-, sulphate = SO4

2-, bicarbonate = HCO3
1-, carbonate = CO3

2-) measured over the 
course of the summer at Lac Ste. Anne. Top) bars indicate range of values measured, and bottom) 
Schoeller diagram of average ion levels at Lac Ste. Anne (blue line) compared to 26 lake basins (gray lines) 
sampled through the LakeWatch program in 2025 (note log10 scale on y-axis of bottom figure). 
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What can you do? 

In Alberta, many lakes are naturally nutrient-rich, but human activities can accelerate this process 
and lead to excessive algae and cyanobacteria growth. Lake residents and visitors can help 
protect water quality by reducing the amount of nutrients entering the lake. This includes:  

• Limit fertilizer use 
Avoid or reduce lawn fertilizers, especially those containing phosphorus. Even small 
amounts can wash into the lake and fuel algae and cyanobacteria growth.  

• Maintain natural shoreline vegetation 
Leave or plant native grasses, shrubs, and trees along the shoreline. These act as a 
natural buffer, filtering nutrients and preventing erosion. 

• Maintain your septic system 
Ensure septic systems are functioning properly and pumped regularly to prevent 
nutrient-rich wastewater from entering the lake.  

• Prevent runoff and erosion 
Keep soil, grass clippings, and yard waste. out of storm drains and the lake. Use 
landscaping practices that reduce runoff from your property.  

• Be mindful on and around the water 
Avoid disturbing sediments in shallow areas when boating, dispose of pet waste. 
properly, and keep livestock away from shorelines and streams where possible. 

Collectively, these actions help reduce nutrient loading and support healthier, clearer lakes. 
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MICROCYSTIN 

Microcystins are a group of toxins produced by certain cyanobacteria (blue-green algae). When 
ingested, these toxins can cause liver damage in humans and animals. Many cyanobacteria 
species found in Alberta lakes are capable of producing microcystins, making them one of the 
most common cyanobacterial toxins of concern. In Alberta, recreational guidelines for 
microcystin are set at 10 µg/L. Blue-green algae advisories are managed by Alberta Health 
Services. Recreating in algal blooms, even when microcystin concentrations are below guideline 
values, is not recommended. 

Microcystin concentrations in Lac Ste. Anne remained well below the recreational guideline of 
10 µg/L8 during all sampling events in 2025. Concentrations ranged from 0.12 µg/L on July 23 to 
0.16 µg/L on June 19, with an average concentration of 0.14 µg/L (Table 1).  

These low concentrations indicate limited cyanobacteria toxin production in the east basin of Lac 
Ste. Anne during the 2025 sampling season. This is notable because Lac Ste. Anne is a nutrient-
rich lake with a history of green-water conditions; however, measured microcystin levels in 2025 
remained low. 

Although microcystin concentrations were well below guideline levels, caution should still be 
exercised when recreating in areas where cyanobacteria are visible, as toxin concentrations can 
change quickly and may not be evenly distributed throughout the lake. 

 

Table 1. Microcystin concentrations measured four times at Lac Ste. Anne in 2025 

Date Microcystin Concentration (μg/L) 

06/19/2025 0.16 

07/23/2025 0.12 

08/18/2025 0.14 

09/11/2025 0.13 

Average 0.14 

 

 
 
 
 
 
 
 
 
_________________________________________________________________________________________________________ 

8 Health Canada. 2022. Guidelines for Canadian Recreational Water Quality. 
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WATER CLARITY AND EUPHOTIC DEPTH 

Water clarity is influenced by suspended materials in the water, including algae, sediments, 
and dissolved organic compounds. In spring, lakes can appear cloudy due to runoff carrying silt 
and debris into the water. As the season progresses, water clarity is increasingly influenced by 
algal growth, which is often driven by nutrient availability (see Water Chemistry section). As 
algae increase, water clarity typically decreases. The most common measure of water clarity is 
Secchi depth, which represents how deep light can penetrate into the water. Euphotic depth – 
defined as approximately twice the Secchi depth – represents the depth to which enough light 
is available for photosynthesis to occur. This zone supports the growth of algae and aquatic 
plants. 

In 2025, the average euphotic depth of Lac Ste. Anne was 6.1 m, corresponding to an average 
Secchi depth of 3.05 m (Table 2). Euphotic depth varied over the season, ranging from 4.8 m on 
August 18 to a maximum of 7.0 m on September 11 (Figure 3).  

These values indicate moderate to good water clarity in the east basin during 2025. The lowest 
euphotic depth occurred in August, corresponding with the highest chlorophyll-a concentration 
measured during the season (Figure 1). This suggests that increased algal and cyanobacteria 
biomass likely contributed to reduced light penetration during that sampling event. 

The clearest conditions were observed in September, when euphotic depth reached 7.0 m. 
Overall, water clarity in 2025 was relatively good compared with some historical years, despite 
Lac Ste. Anne’s nutrient-rich status and history of green-water conditions. 
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Figure 3. Euphotic depth values measured over the course of the summer at Lac Ste. Anne in 2025. 
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WATER TEMPERATURE AND DISSOLVED OXYGEN 

Water temperature and dissolved oxygen profiles in the water column provide important 
information on water quality and aquatic habitat. As lakes warm in the summer, they can form 
layers, with warmer water near the surface and cooler water at depth. The transition zone 
between these layers is called the thermocline. In deeper lakes, temperature differences can 
create layering (stratification), which limits the mixing of oxygen between surface waters to 
deeper areas. 

Surface water temperatures in Lac Ste. Anne showed little variation over the summer (Figure 4). 
The maximum surface temperature of 19.41°C was reached on September 11. Water 
temperature remained relatively consistent from the surface to the bottom during sampling, 
suggesting that Lac Ste. Anne was generally well mixed in 2025. Lac Ste. Anne is a large but 
shallow lake, with a maximum depth of approximately 9 m and an average depth of 4.8 m. 
Because of this shallow depth and broad surface area, wind can often mix much of the water 
column, resulting in a water column with uniform temperature.   

Dissolved oxygen (DO) concentrations also varied throughout the season, with the highest 
measured DO concentration of 9.33 mg/L observed on September 11 (Figure 4). Surface waters 
remained oxygenated during the sampling season, indicating that oxygen was available in the 
upper water column during the open-water period. The lake did experience a reduction in DO 
during the September sampling event, where oxygen fell below 5 m to 2 mg/L near the lake 
bottom. 

Overall, these patterns indicate that the east basin of Lac Ste. Anne behaves as a shallow, wind-
mixed system, where temperature and oxygen are generally distributed through much of the 
water column. This mixing can help prevent persistent low-oxygen conditions at depth, although 
oxygen dynamics may still vary over short periods depending on wind, temperature, algal and 
cyanobacteria growth, and decomposition. 
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Figure 4. Temperature (°C) and dissolved oxygen (mg/L) profiles for Lac Ste. Anne measured over the 
course of the summer of 2025. 
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INVASIVE SPECIES 

Dreissenid mussels pose a significant concern for Alberta because they impair the function of 
water conveyance infrastructure and adversely impact the aquatic environment. These invasive 
mussels can change lake conditions which can then lead to toxic cyanobacteria blooms, 
decrease the amount of nutrients needed for fish and other native species, and cause millions 
of dollars in annual costs for repair and maintenance of water-operated infrastructure and 
facilities. Spiny water flea pose a concern for Alberta because they alter the abundance and 
diversity of native zooplankton, as they are aggressive zooplankton predators. Through over-
predation, they will impact higher trophic levels such as fish. They also disrupt fishing 
equipment by attaching in large numbers to fishing lines. 

Monitoring for aquatic invasive species involved sampling with a 63 μm plankton net. This 
monitoring is designed to detect juvenile Dreissenid mussel veligers and spiny water flea. No 
mussels or spiny water flea were detected in Lac Ste. Anne in 2025. 

Eurasian watermilfoil is a non-native aquatic plant that poses a threat to aquatic habitats in 
Alberta because it grows in dense mats preventing light penetration through the water column, 
reduces oxygen levels when the dense mats decompose, and outcompetes native aquatic 
plants. Eurasian watermilfoil can look similar to the native Northern watermilfoil, thus genetic 
analysis is ideal for suspect watermilfoil species identification. 

Watermilfoil was collected from Lac Ste. Anne on August 18, 2025. The specimen was confirmed 
to be Northern Watermilfoil (Myriophyllum sibiricum). 
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METALS 

Metals are naturally present in aquatic environments due to geological processes such as the 
weathering of rocks and soils. They can also be introduced through human activities, including 
industrial development, resource extraction, and atmospheric deposition. Many metals have 
established water quality guidelines, as elevated concentrations can be toxic to aquatic life. 
Where current metal data are not available, historical concentrations for 27 metals have been 
provided (Table 3). 

Metals were not collected from Lac Ste. Anne in 2025. 
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WEATHER AND LAKE STRATIFICATION 

Air temperature will directly impact lake temperatures, and result in different temperature 
layers (stratification) throughout the lake, depending on its depth. Wind will also impact the 
degree to which a lake mixes, and how it will stratify. The amount of precipitation that falls 
within a lake’s watershed will have important implications, depending on the context of the 
watershed and the amount of precipitation that has fallen. Solar radiation represents the 
amount of energy that reaches the earth’s surface, and has implications for lake temperature 
& productivity. 

In 2025, Lac Ste. Anne experienced near-normal temperatures in June and July, followed by 
warmer-than-normal conditions in August and September. Average air temperatures were close 
to normal in June (14.24°C observed vs. 14.33°C normal) and slightly below normal in July 
(16.61°C observed vs. 16.79°C normal). August and September were warmer than normal, with 
average temperatures of 17.27°C in August and 14.07°C in September, compared to normal 
averages of 15.65°C and 10.78°C, respectively.  

Several extreme temperature events occurred during the sampling season. Cool temperature 
records were observed on June 24 and July 15, while heat records were observed on August 2, 
August 26-29, and September 20, with late-August daily maximum temperatures exceeding 30°C. 
These warmer late-season conditions may have supported continued biological activity later in 
the summer. 

Precipitation was lower than normal by the end of the sampling season, with approximately  
220 mm observed compared with 280 mm normal average (Figure 5). Nearly half of the season’s 
precipitation had fallen by July 1, and precipitation occurred regularly during August. In contrast, 
September was very dry, with less than 5 mm of precipitation recorded. Lower late-season 
precipitation may have reduced runoff-driven nutrient inputs, while warm conditions may have 
helped maintain biological activity. 

Because Lac Ste. Anne is large and shallow, wind plays an important role in mixing the lake. Wind-
driven mixing likely helped distribute heat and oxygen through the water column and limited the 
development of persistent stratification during the 2025 sampling season. 

Overall, near-normal early summer temperatures, warmer late-summer conditions, lower-than-
normal precipitation, and wind-driven mixing contributed to generally well-mixed conditions in 
the east basin of Lac Ste. Anne. Warm late-season temperatures may have supported continued 
algal and cyanobacteria activity, although chlorophyll-a and microcystin remained relatively low 
in 2025 (Figure 1, Table 1). 
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Figure 5. Air temperature (°C), wind speed (km/h), and precipitation (cm) measured from 
Glenevis AGCM weather station northwest of Lac Ste. Anne. Weather data provided by 
Agriculture, Forestry and Rural Economic Development, Alberta Climate Information Service 
(ACIS) https://acis.alberta.ca. 

 

 

 

 

 

 

 

https://acis.alberta.ca/
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WATER LEVELS 

Water levels in lakes are influenced by a combination of natural processes and human 
activities. Key factors include precipitation, evaporation, groundwater exchange, water 
withdrawals, and the size and characteristics of the surrounding drainage basin. The ability of 
water to flow out of the lake, including the structure and efficiency of any outlet channels, can 
also affect water levels over time. Changes in water levels can influence shoreline habitat, 
water quality, and recreational access. For example, low water levels can concentrate nutrients 
and increase water temperatures, while higher water levels may dilute nutrients and increase 
connectivity with surrounding wetlands. Water quantity monitoring is not conducted as part of 
the ALMS LakeWatch program. Requests for water level data or long-term monitoring should 
be directed to Alberta Environment and Protected Areas Monitoring and Science division. 

Water levels are especially important at Lac Ste. Anne because the lakebed slopes very gradually 
from shore toward the centre of the lake.3 As a result, even relatively small changes in water level 
can affect a large area of shoreline and shallow-water habitat. Changes in water level can 
influence shoreline access, docks, boating conditions, aquatic vegetation, and the extent of 
nearshore habitat. 

Historical records indicate that Lac Ste. Anne reached a maximum recorded water level of 
approximately 723.79 m above sea level in 1974 (Figure 6). A weir was installed by the Alberta 
Government in 1951, however, the structure is no longer in a condition to regulate lake levels.8 
Water-level management and natural climate variability have both influenced lake levels over 
the historical record.  

The long-term record shows substantial water-level variability at Lac Ste. Anne, with levels 
generally fluctuating between approximately 722.0 m and 723.8 m over the available monitoring 
period (Figure 6). Higher water levels occurred in the mid-1970s, while lower levels occurred 
during parts of the 1940s and again in recent years. In 2025, water levels declined to 
approximately 722.16 masl, which appears to be among the lowest levels recorded in the post-
1950 portion of the dataset (Figure 6). 

Lower water levels can reduce lake volume and concentrate nutrients and dissolved materials, 
potentially affecting water clarity, algae and cyanobacteria growth, and shoreline habitat. Higher 
water levels may increase connectivity with wetlands and shoreline areas, but can also affect 
developed properties, docks, beaches, and recreational infrastructure. 

Because Lac Ste. Anne is heavily used and has extensive shoreline development, continued water-
level monitoring is important for understanding long-term changes and supporting management 
decisions related to recreation, shoreline protection, fish habitat, and water quality. 

 

 

______________________________________________________________________________ 
3 Mitchell, P. and E. Prepas. 1990. Atlas of Alberta Lakes. 
8 Alberta Environment and Parks. 2018. Lac Ste. Anne Lake Levels. 

https://albertabeach.com/wp-content/old-albertabeach.com/doclibrary/misc/Lac%20Ste%20Anne%20Water%20Levels%20AEP%202018.pdf
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Figure 6. Water levels measured at Lac Ste. Anne in metres above sea level from 1933-2025. Data 
retrieved from Environment Canada Historical Hydrometric Data (https://wateroffice.ec.gc.ca/). 

 

 

 

 

  

https://wateroffice.ec.gc.ca/
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Table 2. Average Secchi depth and water chemistry values for Lac Ste. Anne Lake East basin. 

Parameter 1984 1985 1988 1996 1997 1998 2021 2022 2025 

TP (μg/L) 48 34 53 44 85 44 24 32 44 

TDP (μg/L) 17 12 - 13 20 13 9 6 10 

Chlorophyll-a (μg/L) 17.9 12.4 44.5 30.4 85.2 20.5 13.3 13.1 9.1 

Secchi depth (m) 2.24 2.39 1.23 2.19 2.33 2.22 3.29 3.25 3.05 

TKN (mg/L) 0.9 0.9 - 1.3 1.6 1.1 1.3 1.1 1.3 

NO2-N and NO3-N (μg/L) 56 14 10 13 48 14 7 8 6 

NH3-N (μg/L) - - - - - - 27 12 25 

DOC (mg/L) 9 10 - 12 12 12 14 14 13 

Ca2+ (mg/L) 30 32 28 - 29 35 37 35 32 

Mg2+(mg/L) 9 9 10 - 10 10 14 14 15 

Na+ (mg/L) 16 16 17 18 17 17 29 29 35 

K+ (mg/L) 7 7 7 - 7 8 12 12 14 

SO4
2- (mg/L) 10 9 7 9 9 11 14 16 15 

Cl- (mg/L) 2 3 2 4 5 5 12 11 14 

CO~3
2- (mg/L) - - - 5.2 9.6 4.9 2.5 1.6 7 

HCO3
2- (mg/L) - - - 172.5 154.86 185 217.5 210 210 

pH 8.40 8.43 8.52 8.52 8.66 8.43 8.37 8.35 8.50 

Conductivity (μS/cm) 305 313 289 313 297 334 405 395 408 

Hardness (mg/L) 112 118 111 - - - 148 140 142 

TDS (mg/L) 165 169 158 169 161 181 238 230 242 

Microcystin (μg/L) - - - - - - 0.18 0.12 0.14 

Total Alkalinity (mg/L CaCO3) 151 152 144 149 141 157 182 175 182 
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Table 3. Concentrations of metals measured in Lac Ste. Anne Lake. The CCME heavy metal Guidelines for 
the Protection of Freshwater Aquatic Life (unless otherwise indicated) are presented for reference.  

Metals 2022 Guidelines 

Aluminum (μg/L) 12.86 100a 

Antimony (μg/L) 0.057 / 

Arsenic (μg/L) 1.2 5 

Barium (μg/L) 78 / 

Beryllium (μg/L) 0.0015 100c,d 

Bismuth (μg/L) 0.0042 / 

Boron (μg/L) 57.5 1500 

Cadmium (μg/L) 0.005 0.36b 

Chromium (μg/L) 0.05 / 

Cobalt (μg/L) 0.029 500, 1000c,d 

Copper (μg/L) 2.488 4b 

Iron (μg/L) 12.08 300 

Lead (μg/L) 0.016 7b 

Lithium (μg/L) 15.88 d 

Manganese (μg/L) 19.42 130e 

Molybdenum (μg/L) 0.556 73 

Nickel (μg/L) 0.274 150b 

Selenium (μg/L) 0.1 1 

Silver (μg/L) 0.001 0.25 

Strontium (μg/L) 205 / 

Thallium (μg/L) 0.0048 0.8 

Thorium (μg/L) 0.031 / 

Tin (μg/L) 0.03 / 

Titanium (μg/L) 1.05 / 

Uranium (μg/L) 0.311 15 

Vanadium (μg/L) 0.453 100c,d 

Zinc (μg/L) 0.56 30f 

Values represent means of total recoverable metal concentrations. 
a Based on pH ≥ 6.5 
b Based on water hardness > 180mg/L (as CaCO3) 
c CCME interim value. 
d Based on CCME Guidelines for Agricultural use (Livestock Watering). 
e Based on CCME Guidelines for Agricultural Use (Irrigation). 
f Based on 2017 avg. water hardness (as CaCO3 ), avg. pH, and avg. DOC with CCME equation 
A forward slash (/) indicates an absence of data or guidelines. 




