
WATER

“We look to the rivers for our water, 
but water does not come from the 
river. Water comes to the river.”

- Kevin van Tighem, Heart Waters
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Background & 
Context

As Lethbridge continues to grow we need 
to make certain that we have enough 

clean, safe water for everyone in the community 
while balancing the importance that water has 
environmentally, socially and economically. In 
this section, we will explore these questions:

• Do we have enough water? 
• Are water resources adequately protected to 
safely provide for people, animals and plants?

Water is essential for life. It is necessary for the 
survival of humans, animals and plants. The 
ecological connection to water ties us all together. 
All life depends on water and therefore water 
needs to be managed because various users are 
competing for the available of supply of fresh 

water to satisfy basic needs, enable economic 
development, sustain the natural environment 
and support recreational activities. 

Nearly 70% of the Earth’s surface is covered in 
water and approximately half of all plant and 
animal species live in water. Surface water 
refers to water found on the surface of the earth. 
Water collecting on the ground, in rivers, lakes 
or wetlands is considered to be surface water. 
This water is renewed by precipitation. Ground 
water is found beneath the Earth’s surface in 
gaps and spaces between materials such as 
gravel, sand or sandstone. These underground 
water bearing materials are called aquifers1.  
Aquifers are recharged when water from the 
surface percolates into the ground.

Figure 1. The Oldman River is the 
source for all of Lethbridge’s water 

needs. Photo courtesy Oldman 
Watershed Council.
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In Canada, water is critical to our history and 
the development of our society.  It has played 

a significant role in the social and economic 
advancements that shaped Canada. Exploration 
and development were largely along water 
transportation routes, and the early fur and 
timber trades were river oriented2.  Canada has 
approximately 9% of the world’s renewable fresh 
water. While we have easy access to much of the 
world’s fresh water supply, Canadians also have 
one of the highest per capita rates of water usage 
in the world. For too many Canadians, water is 
something that we can be complacent about.

Alberta contains approximately 2.2% of 
Canada’s fresh water3.  More than 80% of 
Alberta’s water supply is found in the northern 
part of the province, while 80% of the demand 
is in the south.  The province is divided along 
natural boundaries into seven major river 
basins (see Figure 2).  Governed by Alberta’s 
Water Act, citizens, communities, industry and 
government all share in the responsibility for 
water management. We need to work together 
to improve conditions within local watersheds.  
Alberta’s water policy document, Water for Life, 
includes three goals for the our water supply: 
1. Safe, secure drinking water supply; 
2. Healthy aquatic system; and 
3. Reliable, quality water supplies for the 
sustainable economy4. 

The Government of Alberta prioritizes the 
safeguarding of water resources and encourages 
Albertans to use our water more effectively and 
efficiently. Balancing the water needs of industry 
and agriculture with the needs of communities 
through water allocations is a key issue facing 
Albertans. As more water is required, but not 
available, there will be increased strain on water 
sources to meet demand. Water in Canada & 

Alberta

Figure 2. Major river basins in Alberta. 
Map courtesy Alberta Environment.
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The South Saskatchewan Region is a vast area 
that is comprised of 83,764 km2 and makes 

up 12.6% of Alberta’s total land area. It contains 
a large rural area and includes major urban 
centres such as Calgary, Red Deer, Lethbridge 
and Medicine Hat. The South Saskatchewan 
River Basin has been divided into four sub-basins 
including the Bow, Oldman, South Saskatchewan 
and Red Deer Sub-basins. Lethbridge is a part 
of the Oldman River Sub-basin. The South 
Saskatchewan River Basin is comprised of 41% 
of the Red Deer River Watershed, 22% from 
the Oldman River Watershed, 21% from the 
Bow River Watershed and 16% from the South 
Saskatchewan River Watershed5.  (See Figure 
3.) The South Saskatchewan River Basin also 

includes all of the province’s 13 irrigation 
districts. The confluence of the Bow and Oldman 
Rivers form the South Saskatchewan River which 
flows east through the region and eventually 
drains into Lake Winnipeg, Manitoba.

Water in the South Saskatchewan Region is a 
limiting factor on future population and economic 
growth6.  As the population of the region 
continues to grow, matching water demand 
with supply will continue to be a challenge 
and key issue. In 2006, the Water Management 
Plan for the South Saskatchewan River Basin 
recommended that the Oldman watershed be 
closed to new surface water allocations so that 
no new licenses will be issued. 

The South 
Saskatchewan River 

Basin

Figure 3. Sub Basins of the 
Saskatchewan River Basin.

Map courtesy Oldman Watershed 
Council.
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To understand the challenges and issues of 
water in Lethbridge, we have to begin by 

looking at the watershed as a whole. A basin 
or a watershed is an area of land that catches 
precipitation and drains it to a water body 
such as a marsh, lake, stream or river7.  Our 
watershed is comprised of the Oldman River 
and its tributaries. It covers approximately 
23,000 km2 in south-western Alberta and 2,100 
km2 in northern Montana8.  Precipitation in the 
mountains on the western edge of the watershed 
feeds the headwaters of the Oldman River and 
its tributaries. 36% of the watershed is made 
up of water from the upper Oldman River 
and tributaries, 32% comes from the Belly and 
Waterton Rivers, 25% is contributed by the St. 
Mary River and 7% comes from other tributaries, 
which include Pincher Creek, Willow Creek and 
Little Bow River9,10.    

The Oldman Watershed covers a large area 
that includes vast changes in vegetation. There 
are mountains and the foothills which support 
coniferous and deciduous forests, while the 
plains support grassland and prairie vegetation. 
The Oldman Watershed is divided into four 
sub-basins  (see Figure 4)based on geological 
features: the mountain sub-basin, foothills sub-
basin, southern tributaries sub-basin and prairie 
sub-basin. Lethbridge is located in the prairie 
sub-basin.  The prairie sub-basin is characterized 

by mixedgrass and dry mixedgrass habitats. It 
supports many plants and animals that do not 
occur elsewhere in Alberta. This sub-basin has 
a long history of alteration to support irrigation, 
so recorded flows are significantly altered from 
natural flows11.  In the prairie sub-basin 60% of 
land is devoted to agriculture. Construction on 
the Oldman River Dam began in 1986 and was 
completed in 1991. The Oldman River Dam is 
located downstream of the confluence of the 
Castle, Crowsnest and Oldman rivers. The 
reservoir has a useable storage of 490,000 dam3. It 
has become an integral part of water management 
in the Oldman Watershed as it provides water 
for municipal, domestic, irrigation, industrial 
and other needs. The Oldman River Dam also 
provides some operational flexibility to meet the 
needs of riparian and aquatic environments12.  

In its natural state, the Oldman River is 
characterized by high spring flows from mountain 
snowmelt and runoff. In the late summer, fall 
and winter it is characterized by low flow as the 
water source is reduced to groundwater base 
flow and precipitation inputs. 

The Oldman Watershed contains 40% of the 
irrigated land in Alberta. Licensed water 
allocations and water use are dominated by 
irrigation. Nearly every river in the watershed 
is part of an extensive network of storage 

The Oldman 
Watershed
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reservoirs, canals and pipelines that store spring 
runoff and deliver water for irrigation during 
the growing season. Other users of water in 
the region are industry, water for communities, 

recreation facilities, waterfowl habitat, livestock 
and hydropower facilities13.   Figure 5 shows the 
overall land use inventory of the watershed14. 

Figure 4. Oldman River Basin Sub-
Basins. Map courtesy Oldman 

Watershed Council.
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Water allocation is an increasingly important 
issue in Alberta, including the Oldman 
Watershed where water allocations account 
for approximately 300% of the median flow. 
It is important to note that allocations do not 
measure actual water use.  Growth in allocations 
is a reflection of an increasing demand for 
available water in order to support all the 
activities and development in the province15.  
(See Figure 6.) Water allocation is the process of 
distributing a specific amount of water devoted 
to a given purpose or use. Water allocations are 
important in Alberta as we apply the principle 
of “first-in-time, first-in-right”. Those who have 
secured water allocation rights first will receive 
access to water first. As the population grows 
in the Oldman Watershed, this will become an 
increasing challenge as we balance industry 
needs with clean drinking water for all people 
living in the region17.
   
The Oldman Watershed is facing many challenges 
with regards to water. The growing economy, 
expanding population and increasing impact 
of this growth on the environment, as weather 
and climate pattern shift, is a challenge that 
the watershed will continue to face18.  Growth 
in Southern Alberta in the face of fluctuating 
water supply underscores the need for adaptive 
management of water resources.

Figure 5. Land Use in the Oldman 
Watershed16. Data adapted from State 
of the Watershed/Oldman Watershed 
Council.

Figure 6. Water Allocations in the 
Oldman Watershed16. Data adapted 
from State of the Watershed/Oldman 
Watershed Council.
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All of the water used by the City of 
Lethbridge comes from the Oldman 

River. Drinking water from the Oldman River 
is processed through the water treatment plant. 
On average the water treatment plant processes 
53 million litres of high quality drinking water 
on a daily basis19. 

The City of Lethbridge water distribution system 
consists of 570 km of water main and 6 reservoirs 
with pump stations. The water mains and 
pump stations deliver water to residences and 
businesses through the city and to neighbouring 
communities. The water treatment plant is 
capable of treating 150 million litres of water per 
day20. 

Water in Lethbridge

Figure 7. Lethbridge’s Water Treatment 
Plant has the capacity to process 

nearly three times our average daily 
water demands. Photo courtesy Jayme 

Cabrera Lopez/Oldman Watershed 
Council.
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Indicator: 
Water Flows

The presence of the Oldman River Dam 
has resulted in a modified water system 

and water levels are highly regulated on the 
portions of the Oldman River east of the 
Dam. This level of control removes some of 
the highs and lows related to water levels, 
particularly for downstream communities 
such as Lethbridge. 

Despite this, there is evidence to suggest 
that streamflows on the Oldman River have 
decreased significantly over the past 100 
years. Between 1912 and 2003, flows on the 
Oldman River have decreased by 57%21. 
Even over the past 15 years, an ongoing 
decline in water levels for the Oldman River 
can be observed22 (see Figure 8). 
 

Figure 8. Water Levels in the Oldman 
River at Highway 3 in Lethbridge 
1999-2017. Graph courtesy Alberta 
Environment and Parks/Environment 
and Climate Change Canada.

Water flows in the 
Oldman River have been 
decreasing over the past 
100 years.
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In North America the average personal per 
capita water usage was 400 litres per day, in 

Europe it is 200 litres per day, in Asia and Latin 
America it varies between 200 and 600 litres 
per day23 and in Sub-Saharan countries it is as 
low as 10 to 20 litres of water per day24.  Water 
consumption in North America is significantly 
higher than other parts of the world. This is 
partly due to the access that we have to fresh, 
clean water and because we use potable water in 
all aspects of our everyday life. 

In 2015, the average person living in Lethbridge 
consumed 213 litres of water a day (see Figure 
9) not including water used for industrial 
or commerical purposes. Monthly averages 
remain consistent throughout most of the year, 

however, there is a significant increase in water 
consumption over the summer as people use 
more water to fill pools, water lawns and wash 
cars (see Figure 10). 

With the exception of 2015 there has been a gradual 
decrease in the amount of water consumed each 
year (Figure 10). This is likely due to increased 
education and awareness on how to conserve 
water, increased environmental awareness and 
due to improvements in technology, such as 
high efficiency appliances. 

Per capita water usage in Lethbridge and other 
cities in Alberta is relatively similar (Figure 11). 
In Alberta, average daily water consumption 
is 169 litres per capita (2013). This number is 

Indicator: 
Water Usage

Figure 9. Lethbridge Per Capita Water Consumption 
2010-2015 in litres. Data courtesy City of Lethbridge.

Figure 10. Average monthly residential water use in 
litres. Data from City of Lethbridge.

Water usage has 
remained mostly 

contstant over the past 
5 years.
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lower than Lethbridge’s average in 2013, which 
was 203 litres. This is likely due to the impact 
that industry has on Lethbridge’s numbers. In 
many other cities in Alberta, like Red Deer and 
Calgary, education and awareness around water 
conservation have reduced water consumption 
significantly, hopefully this trend will continue 
and we will see a decrease in water consumption 
in Lethbridge25.  

Water usage in Canada is higher than in most 
other countries in the world. In 2011, the average 
Canadian used 251 litres per person per day 
which is a significant decrease since 1991 when 
the average was 342 litres26. 

Figure 11. Per capita water usage in 
Alberta cities 2010-2015 in litres24,25.
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Water loss is “unaccounted for” water 
from the City of Lethbridge’s water 

utility that is also referred to as “non-revenue 
water”. It has been produced and is “lost” before 
it reaches the customer. Losses can be real losses 
or apparent losses. Real losses are when water 
escapes the water distribution system including 
leakage and storage overflows. Apparent losses 
occur due to customer and meter inaccuracies, 
billing system data errors, watering City parks 
and unauthorized consumption. Both types of 
loss can cost customers and tax payers money. 
They can also result in a waste of large amounts 

of treated, drinkable water. Municipal water 
loss varies across Canada. Alberta’s municipal 
sector has a volume of “unaccounted for” water 
at 10% of total water use27.  Figure 12 shows a 
comparison of water loss by municipalities per 
province. Alberta has a fairly low percentage of 
water loss.

In Lethbridge, the amount of water loss by 
utilities is very low. The City of Lethbridge has 
been proactive about water loss by monitoring 
the integrity of aging pipes and systems. Figure 
13 shows that there has been a consistent 

Indicator:
Water Loss

Figure 12. Municipal Water Losses by 
Province. Graph courtesy Environment 

Canada.

Water losses in 
Lethbridge are low and 

watermain breaks are 
declining.
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decrease in the amount of water main breaks 
over the past forty years. Fixing these issues 
before they turn into a significant problem 
has been a priority for city utilities. Figure 14 
demonstrates that there are limited amounts 

of water loss. There is a small fluctuation but, 
for the most part, these numbers have stayed 
similar over the past eight years. Limiting water 
loss ensures that large amounts of water are not 
wasted and to infrastructure is maintained.

Figure 13. Annual Watermain Breaks 
in Lethbridge. Graph courtesy City of 
Lethbridge.

Figure 14. Apparent and real water 
losses in the City of Lethbridge, 2007-
2015 in Megalitres.  Data courtesy City 
of Lethbridge.
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Overland flooding is a major concern 
for many towns and cities in Canada. 

Development in flood plains and riparian areas 
have occurred in too many Canadian cities. 
Major flooding events can be devastating to 
citizens, businesses and the economy.

For the Oldman River, flooding events typically 
occur in May or June and are caused by heavy 
rainfall events28. Flooding is a regular occurrence 
in the river valley, with notable flooding events 
being recorded on 19 occasions between 1851 
and 200029. 

Currently, there is limited development in the 
River Valley in Lethbridge. However, from a 
historical perspective, residential dwellings 
were located in the river valley. Historically, 
Lethbridge responded to flooding by moving 
settlement out of the river valley and developing 
the city above the flood plain. Lethbridge has 
done a successful job of limiting development in 
riparian areas in the river valley. After extensive 
flooding in 1953, the City moved all families and 
settlement out of the river valley and designated 
the area as “parkland recreation”. Due to this, 
when overland flooding has occurred it has 
had limited impacts on development, homes, 
business and infrastructure. Flooding that 
does occur is often because of large rainfall 
event, flash flooding and infrastructure issues. 

Indicator:
Flooding

Figure 15. The Oldman River is subject to regular 
flooding events, such as this flood from 2005. Photo 
courtesy Oldman Watershed Council.

Figure 16. Following significant flooding events in the 
1950’s, a decision was made to relocate residents from 
the River Valley. Photo courtesy Galt Museum and 
Archives.

Although natural flooding 
occurs regularly, it is 
confined to areas of 

the City with minimal 
development.

- 105 -



Continuing to limit development in the River 
Valley will reduce the effects that flooding has 
on our community. Flood hazard assessments 
of the Oldman River clearly indicate that the 
primary area for flood risk is within the River 
Valley (see Figure 17). 

From an ecological perspective, flooding is an 
important ecological process, particularly for 
critical riparian species such as cottonwoods, 
which rely on regular flooding events to 
germinate new seedlings.

Figure 17. Flood hazard assessment of 
the Oldman River in Lethbridge. Map 
courtesy Alberta Environment and 
Parks.
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Drought is a key feature of the prairie 
ecosystem. By looking at tree rings, 

studies have identified 11 significant (10 or 
more consecutive years) droughts in Alberta 
in the last 500 years. In the 21st Century, two 
significant droughts results in billions of dollars 
of damages from lost crops30 (see Figure 18).

Despite the likelihood of droughts affecting the 
city, Lethbridge has never been under water 
rationing. With the growth of the population 
there has been a continued strain on water 
resources. Given changes in weather patterns, 

such as drier winters and warmer, longer 
summers, the City of Lethbridge has amended 
the Water Services Bylaw (Bylaw 5995) to add in 
a new Water Rationing Action Plan that can be 
implemented (if needed). The Water Rationing 
Action Plan will include restricting days and 
times when watering can be done, discourage 
car washing and close spray parks. Fines will 
be imposed if there is non-compliance with the 
water rationing order. This bylaw has not been 
used yet but has been put into place for future 
use, should we need to restrict water use.  

Indicator:
Drought

Figure 18. Periods of drought in Alberta 
over the past 500 years. Graph courtesy 

Alberta Water Portal.

Lethbridge has taken 
recent steps through 

its Water Rationing 
Plan to adapt to future 

droughts.
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Overall the quality of water in the Oldman 
River is considered to be fair-good. There 

are some issues that are evident especially during 
periods of high water levels. Improvements to 
water quality will continue as there is increased 
awareness with regards to water quality issues. 
Long-term and accurate water quality testing 
must be seen as a priority so that we can maintain 
high standards of water quality and be proactive 
should issues arise.

There are many factors that influence water 
quality. A major factor is the fluctuation 
between river flow in the spring and summer 
where water flow is high due to snow melt and 

spring rains while flow decreases into the fall 
and winter. This can impact the amount of total 
suspended solids and turbidity in the water 
during the spring and summer. Other factors 
that influence water quality include land-use 
activities such as logging, the use of off road 
vehicles, modification in river flow caused by 
water diversion, reservoir operations, irrigation 
district return flow and the return of treated 
wastewater, predominantly from municipal 
wastewater facilities. Any activity that alters 
water quantity or affects inputs from point 
sources (eg. storm water outfalls) or non-point 
sources (eg. agricultural runoff) has the potential 
to influence water quality31.  

Water Quality

Figure 19. Waste water and sewage 
are treated at the City’s Waste Water 
Treatment Plant before being returned 
to the Oldman River. Storm water is not 
treated. Photo courtesy Jayme Cabrera 
Lopez/Oldman Watershed Council.
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Water temperature is an important indicator 
for aquatic systems that influences other 

indicators such as dissolved oxygen and species 
composition32. Water temperatures fluctuate 
seasonally and within river systems such as the 
Oldman, colder waters are typically found closer 
to the headwaters. Cooler water temperatures 
can carry higher levels of dissolved oxygen 
and support cold water fish species such as 
Rainbow Trout (Oncorthynchus mykiss), Brown 
Trout (Salmo trutta) and Mountain Whitefish 
(Prosopium williamsoni). 

For salmonid species such as rainbow and brown 

trout, the optimal temperature range for adult 
and juvenile fish is between 12 °C-20 °C while 
eggs and larvae require temperatures between 7 
°C and 11 °C. Temperatures exceeding 26 °C are 
generally considered lethal for these fish33 (see 
Figure 20).

In the Oldman River at Highway 3 in Lethbridge, 
water temperatures typically exceed 20 °C during 
the summer months. Occasionally, temperatures 
may also exceed 25 °C34 (see Figure 21). As a 
result, in the summer trout species typically 
move upstream out of waters near Lethbridge 
to colder waters closer to the headwaters.

Indicator:
Water Temperature

Figure 20. Temperature requirements for Rainbow Trout. 
Graph courtesy Henry’s Fork Foundation.

Water temperature data 
is influenced by weather 
and other factors and is 
not collected frequently 

enough to establish a 
trend.

Figure 21. Maximum Water Temperatures (°C) in the 
Oldman River atLethbridge, 2005-2014.

Data courtesy Alberta Environment and Parks.
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Dissolved oxygen is necessary to support 
aquatic life in freshwater ecosystems. 

Dissolved oxygen enters the water system 
through the photosynthesis of aquatic plants 
and from the atmosphere35. Dissolved oxygen 
levels are negatively impacted by higher water 
temperatures and by increased levels of organic 
materials such as sewage and fertilizer runoff36. 

Different species of fish require different levels of 
dissolved oxygen. Cold water fish species such as 
trout required higher levels of dissolved oxygen 
than warm water species such as northern pike, 
walleye and yellow perch37. 

Canadian Water Quality Guidelines for the 
Protection of Aquatic Life state that warm water 
fish species can survive with dissolved oxygen 
levels as low as 6ug/L for early life stages and 
5.5 ug/L for other life stages while cold water 
fish species can tolerate 9.5ug/L for early life 
stages and 6 ug/L for other life stages38.

For the most part, dissolved oxygen levels in the 
Oldman River at Highway 3 in Lethbridge vary 
seasonally, but have remained constant year to 
year over the past 30 years39. Dissolved oxygen 
in the water in this portion of the river does 
regularly drop below the 9.5ug/L required for 
the early life stages of cold water fish (see Figure 
22).

Figure 22. Maximum, Minimum and 
Average Dissolved Oxygen Levels (ug/L) 
in the Oldman River, at Lethbridge, 
2005-2014. Data courtesy Alberta 
Environment and Parks.

Overall, dissolved oxygen 
levels are consistently 
with positive ranges.

Indicator:
Dissolved Oxygen
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Turbidity or cloudiness, of the water is 
determined by the presence of suspended 

particles such as clay, silt, organic matter and 
living organisms. High turbidity may reduce 
light transmission, and therefore reduce 
photosynthesis of aquatic plants40.  In Lethbridge, 
turbidity levels are highest in river water. With 
the exception of samples obtained during or after 
rainfall events, turbidity values in storm water 
were low and within guidelines for turbidity in 
the Alberta Surface Water Quality Guidelines 
for Recreational Waters. Overall, turbidity 
levels are not a major concern for water quality 
in Lethbridge. Outside of major rainfall events, 
turbidity levels in the Oldman River and storm 

water outfalls remain better than water quality 
guidelines for Alberta. 

Extreme turbidity can cause problems for water 
treatment facilities and may result in boil-water 
advisories. Turbid water can carry high levels 
of bacteria and micro-organisms that may affect 
human health.

High turbidity can be seen in the Oldman River 
during spring flooding in April or May. During 
these events, turbidity may increase to several 
hundred NTU (Nephelometric Turbidity Units) 
as compared to less than 10 NTU during other 
parts of the year41 (see Figure 23).

Figure 23. Monthly Turbidity Levels 
(in NTU) in the Oldman River, at 

Lethbridge, 2005-2014.
Data courtesy Alberta Environment and 

Parks.

Outside of spring 
runoff, turbidity levels 

in the Oldman River are 
relatively low.

Indicator:
Turbidity
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Storm water occurs when rain or melting 
snow does not soak into the ground. It flows 

from rooftops, over paved areas, bare soil and 
sloped lawns. As it flows, storm water runoff 
collects and transports animal waste, litter, salt, 
pesticides, fertilizer, oil and grease, soil and 
other potential pollutants. Rain, snowmelt and 
the pollutants flow into storm drains. Eventually 
the polluted storm water flows directly into 
the Oldman River without being treated. This 
can have a large impact on water quality. The 
Oldman Watershed Council commissioned a 

Lethbridge Storm Water Outfalls Monitoring 
Study to evaluate the quality of the storm 
water that is entering the Oldman River and 
the impacts it is having on water quality. From 
2012-2014, samples were taken between April 
and September from storm water outfalls, the 
Oldman River and Six-Mile Creek (see Figure 
24 and Table 1). Additional testing was done 
during major rainfall events. The study focused 
on measurements on turbidity and analysis of 
thermophilic fecal coliforms (Escherichia coli), 
pesticides and nutrients. 

Indicator:
Stormwater Quality

Table 1: Lethbridge storm water and river water quality collection sites. 

Location Description
A Storm water drainage of Westminster/Winston Churchill/Anderson and Shackleford indus-

trial Parks (North Lethbridge)
B Storm water drainage of downtown
C Storm water drainage of London Road/Victoria Park/Henderson Lake (South Lethbridge)
D Storm water drainage of Park Royal/Agnes Davidson/Redwood/Lakeview/Glendale (South 

Lethbridge)
E Storm water drainage of Southgate (South Lethbridge)
F Storm water drainage of Tudor Estates/Lethbridge College/Power Storm water drainage of 

Centre/Rollag/Fairmont (South Lethbridge)
G Storm water drainage of Legacy Ridge/Uplands/Sherring Industrial Park (North Lethbridge)
H Storm water drainage of Varsity Village (West Lethbridge)
I Storm water drainage of Heritage Heights/Ridgewood Heights/Indian Battle Heights (West 

Lethbridge)
J Six Mile Coulee Creek (upstream of storm water outlet site F)
K Oldman River (downstream of storm water outfall site G)
L Oldman River (upstream of Lethbridge at Popson Park)
M Oldman River (upstream of the waste water outfall site)

Ongoing monitoring is 
required to establish a 
trend for this indicator.
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Figure 24. Stormwater Outfalls 
Monitoring Test Sites Map courtesy 

Oldman Watershed Council.
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Coliform bacteria are microorganisms that 
primarily originate in the intestines of 

warm-blooded animals. Thermophilic coliforms 
represents an important indicator that measures 
the presence of fecal matter in the water: if 
coliform is present, fecal coliform may also 
be present. This can include Escherichia coli 
(abbreviated as E. coli). The Alberta Surface 
Water Quality Guidelines indicate a limit of 
<1000 coliform CFU/dl for all coliforms in 
irrigation water. There is a limit of <200 coliform 
CFU/dl for recreational water. 

At times during all three sample years (2012-
2014), coliform counts in storm water frequently 
exceeded this level, and in many cases by a 
substantial amount. Higher than guideline 
densities of coliform were consistently observed 
at sites A, C, H and I42.   Exceptionally high 
coliform densities were observed in storm water 
samples at sites C and H. Site C includes storm 

water drainage of London Road, Victoria Park 
and Henderson Lake. Site H includes Nicholas 
Sheran Lake. Wild birds and pets are known to 
readily shed thermophilic coliforms, including 
E. coli, at these two sites and the impact of this 
remains unknown. 

The Guidelines for Canadian Recreational 
Water Quality (GCRWQ) recommend that E. 
coli be specifically targeted as an indicator for 
fecal contamination. E. coli was the primary 
coliform that was detected in river and storm 
water in Lethbridge. Storm water sites A, C, H 
and I consistently contained high densities of E. 
coli and these densities far exceeded standards 
for both recreational and irrigation waters. 
Properly disposing of pet and animal waste, as 
well as monitoring bacteria that enters storm 
drains, will help to reduce the amount of E. coli 
and other thermophilic coliforms that enter our 
waters. 

Focus Area:
Thermophilic 
Coliforms

Figure 17. Stormwater outfalls like 
this one flow directly into the Oldman 
River. Photo courtesy Jayme Cabrera 
Lopez/Oldman Watershed Council.
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Pesticides are chemical compounds used to 
control unwanted species that attack crops 

and are also used cosmetically. This diverse group 
of chemicals (organic and inorganic) includes 
herbicides, fungicides and insecticides43.  A 
range of pesticides were measured in all samples 
collected between 2012 and 2014. During this 
period, for all sampling sites combined, a total of 
27 different pesticides were detected including 
22 herbicides, a herbicide degradation product 
and 3 insecticides44.  84% of all samples analyzed 
contained at least one pesticide, with the annual 
detection frequency ranging from 74% in 2012, 
90% in 2013 to 82.2% in 2014. The most common 
pesticides detected were 2,4-D (79%), mecoprop 
(60%) and dicamba (54%)45.  2,4-D, mecoprop 
and dicamba are all common weed killers that 
are used on lawns. 

On average the storm water samples collected 
daily throughout the sample period contained 
three different pesticides.  The highest detection 
rate was 11 different pesticides in a single 1 litre 

sample. This occurred once in June 2013 at Site 
H and at Site A in 2014 (see Table 2).  

Pesticides can impact water quality for irrigation, 
recreation drinking and livestock watering. 
Presently, most pesticides do not have guidelines. 
2,4-D, which was the most commonly detected 
pesticide in Lethbridge water, has guidelines for 
livestock water (100 ug/L) and for the protection 
of aquatic  life guidelines (6.1 ug/L).  These 
guidelines were often exceeded at varying storm 
water sites. Each year sampled, the number of 
pesticides detected at each site varied. This is 
due to water quality that naturally varies from 
site to site and from year to year. In drier years, 
water quality may become better as there is less 
surface runoff and fewer contaminants coming 
from the land to the river. The most persistent 
trends can be linked to human influence, such 
as the use of pesticides on lawns and gardens. 
These chemicals are not removed during water 
treatment processes are remain in the water 
supply.

Focus Area:
Pesticides

Year Site Site Location
2012 A Storm water drainage of Westminister, Winston Churchill, Anderson and Shackl-

eford Industrial Parks (North Lethbridge)
2013 H Storm water drainage of Varsity Village (West Lethbridge)
2014 A Storm water drainage of Westminister, Winston Churchill, Anderson and Shackl-

eford Industrial Parks (North Lethbridge)

Table 2: Storm Water Sites with the Highest Number of Pesticide Detections
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Nutrients in water are necessary for 
ecosystems to thrive and remain 

healthy. However, in too large of quantities 
they can have detrimental effects, including 
undesirable algae and plant growth impairing 
aesthetic recreational growth, outbreaks of toxic 
cyanobacteria, changes in species composition 
and ultimately a reduction in oxygen levels and 
biodiversity46.  Some or all of these effects can 
cause reduce the function and water quality of 
our rivers and watershed. 

For total nutrients, most guidelines to protect 
aquatic life cannot be directly applied because 
not all levels of nutrients are toxic. Therefore 
establishing guideline levels presents a challenge. 
The Storm Water Outfall Monitoring Study 
evaluated the levels of several different nutrients 
in the storm and river water outfalls. Each has 
been monitored for healthy levels of nutrients 
and for levels that exceed levels required for a 
healthy water. These nutrients include ammonia, 
nitrate, total nitrogen, dissolved phosphorus 
and total phosphorus. The Storm Water Outfall 
Monitoring Study tested nutrients in both river 
and storm water outfalls. Over the three years 
that the Storm Water Outfalls Monitoring Study 
tested water quality, there was a consistent 
trend that nutrient levels are increasing in the 
storm water and that they have been exceeding 
guidelines. 

Ammonia is a nutrient frequently present in 
water. Nitrogen nutrients provide the basis of 
amino acids and proteins, and in abundance 
can cause increased production of vegetation 
and algae in aquatic systems.  As water quality 
parameters naturally fluctuate, the guideline 
value for nitrogen nutrients for the protection 
of fresh water aquatic life is a moving target. 
Ammonia concentrations in water vary 
seasonally and regionally. In natural waters, 
generally less than 0.1 mg/L of ammonia are 
present. In Lethbridge waters, the maximum 
concentrations recorded were 4 mg/L in 2012 and 
9.05 mg/L in 2014.  In 2012, 11% of storm water 
outfall sites (3 out of 9) were above the ammonia 
guidelines, in 2013 this percentage increased to 
43% (8 of 9 site) and increased further in 2014 to 
78% where all sites had ammonia tested above 
guidelines47.  There has been a significant increase 
in the amount of ammonia in both storm water 
and the Oldman River sites that were tested, 
likely due to increased human activity. Creating 
clear and concrete guidelines for nutrient levels 
should be a priority so that we can ensure strong 
protection for water streams, aquatic ecosystems 
and aquatic biodiversity. As these levels increase 
and the environment changes due to climate 
change, noticeable increases in effects caused 
by high levels of nutrients in our watershed will 
have an impact on the health of water. 

Focus Area:
Nutrients
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Stormwater ponds (also known as stormwater 
management facilities) have been constructed 

to collect and store excess stormwater to prevent 
flooding.  Stormwater ponds are designed with 
inlets for stormwater to enter during high rainfall 
events and outlets that control the slow release 
of excess water afterwards. 

Lethbridge has 26 storm ponds that are located 
through the city. It is estimated that 46.6% 
(1600 hectares) of the City’s total developed 
areas are serviced by stormwater ponds. 
Developed areas include buildings, business/
industrial lots, formal trails, rural roads, local 
streets, highways, railroads, rural residential 
lots, and urban paved spaces. Areas that are 
not protected by stormwater ponds use other 
management processes to prevent flooding 
and excess stormwater such as ditches, culverts 
and channeling stormwater into waste water 

management systems. Some road ways are 
also designed to assist with the management of 
stormwater, particularly during heavy rain flow 
events. 

Stormwater quality in Lethbridge faces many 
challenges. The growing presence of E. Coli 
and other thermophilic coliforms, the increase 
in pesticide concentrations year over year and 
the growing concern that nutrient levels are 
above guidelines create continued concerns and 
challenges. National and provincial governments 
need to develop and enforce a reduction of 
pollutants in the water stream. There must also 
be increased water quality testing so as to better 
understand what is effecting water quality and 
to identify trends. A visible decrease in harmful 
pollutants and nutrient levels needs to occur.

There is a need for continued commitment to 
increased education about stormwater and the 
effects that it has on the overall quality of water. 
There are many issues that can arise when 
pesticides, fertilizers, pet waste and the dumping 
of other chemicals occurs in stormwater drains. 
These pollutants enter the Oldman River, which 
affects our water supply and greatly impact 
water quality downstream from Lethbridge. 
Bans and enforcement may need to be imposed 
to lower the amount of pollutants entering the 
water stream. 

Focus Area:
Stormwater Ponds

Figure 27. Many stormwater ponds, 
such as this one at Chinook Lake 

Park, are integrated into Lethbridge’s 
municipal parks system. 

Photo courtesy Kathleen Sheppard/ 
Environment Lethbridge.
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None of the themes included in this report 
are independent. Each theme is linked 

to the others in a variety of ways. We have 
attempted to briefly outline some of the different 
connections that can be seen between these 
different areas. In keeping with the focus of this 

report on the city of Lethbridge, we have tried 
to keep these linkages focused on impacts that 
may occur as locally as possible. This list is not 
intended to be a fully comprehensive analysis 
of the connections between the different areas of 
the report.

Linkages to Other 
Themes

Declines in water quality and quantity are caused 
by:

Lack of abundant, clean water causes:

Waste
Improper waste disposal can result in the 
contamination of water bodies. Of particular concern 
is the contamination of groundwater which is nearly 
impossible to remediate. Ongoing monitoring and 
reclamation of landfill sites should be a priority48.

Biodiversity
Water temperature and overall water quality can 
have negative impacts on dissolved oxygen levels, 
resulting in decreases in aquatic biodiversity. 
Increases in water temperature impact habitat 
availability for fish species. Water pollution has been 
shown to make ecosystems less resilient to climate 
change52.

Climate Change
Climate change may cause precipitation to fall in 
higher amounts in a more concentrated period of 
time. This may cause flooding which may impact 
water treatment. Precipitation may also be more 
likely to fall as rain instead of snow, limiting the 
release of water in spring, resulting in less water 
availability during summer months49. Changes 
in water temperatures may also have a negative 
impact on fish50. Climate models for the Oldman 
River suggest that decreased water flows may be 
likely51 which may reduce the dilution of pollutants 
in the water supply.

Health
In high concentrations contaminants such as sewage 
and pesticides can have an adverse effect on human 
health53.
Economy
The water treatment costs associated with treating 
polluted water can be significant54.
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W e began this section of the report by 
asking two questions: 

• Do we have enough water? 
• Are water resources adequately protected to 
safely provide for people, animals and plants?

The Oldman Watershed Council’s State of 
the Watershed report (2010) states that “the 
Oldman Watershed is one of Canada’s most 
highly used and most vulnerable watersheds. 
Water users and environmental interest groups 
are concerned about the impacts of drought on 
water supplies, water quality and the aquatic 
ecosystem. Climate change has the potential to 
exacerbate these concerns.55”  

Water availability in the Oldman River has been 
dropping over time, with a 57% decrease in water 
flow over the past 100 years. While the factors 
that influence this trend are likely not within the 
purvue of the city of Lethbridge, attention must 
be paid to how this will impact demand within 
the city.

For the most part, water quality appears to be 
fair to good within the Oldman River. However, 
additional water quality monitoring, particularly 
related to City stormwater should be completed 
in order to assess the impact that stormwater is 
having on the system as a whole. 

Both water quality and quantity have impacts 
on biodiversity, human health and the economy. 
As we prepare for the impacts of climate change, 
water is a critical resource that requires ongoing 
monitoring and management. In order to 
continue to have a sustainable amount of water, 
municipal, provincial and federal governments 
must work together to create proper protections 
and limits while balancing a growing population 
and economy. 

In order to maintain and improve our local 
water resources, we offer the following 
recommendations:

1. That Lethbridge residents and businesses 
be encouraged to conserve water and reduce 
overall water usage. 
2. That regular water quality testing be 
conducted, particularly for stormwater.
3. That education programs about the impacts of 
stormwater on water quality be continued and 
expanded. 

Conclusion & 
Recommendations
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