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SECTION 1 ï INTRODUCTION 
Source Water Protection (SWP) is part of a multi-barrier approach (Figure 1) for water utilities 
to protect both quality and quantity of water sources. SWPP works to understand and mitigate 
potential risks to source water supplies through a watershed approach. The quality of a surface 
or groundwater source is a direct result of the natural processes and human activities that occur 
within a watershed or within or above an aquifer. A healthy, functional watershed with fewer 
human disturbances is more likely to generate high source water quality. 
 
Although there are costs associated with protecting water sources due to monitoring, treatment 
and/or best management practices, there are also many benefits that generate economic vitality 
and growth. Communities with clean water are desirable places to live, improve quality of life, 
and reduce the threat of waterborne illnesses.  
 
This plan was prepared for Edmontonôs Rossdale and E.L. Smith water treatment plants 
(WTPs) which are operated by EPCOR Water Services Inc. (EPCOR), as part of EPCORôs due 
diligence to protect the communities it serves. EPCOR recognizes that it does not own most of 
the land within the watersheds in which it operates and is therefore committed to working with 
stakeholders to implement improvements and support science-based management in the 
watershed to protect its source water. EPCOR has a vested responsibility to ensure the drinking 
water provided to our customers does not pose a threat to public health and is satisfactory in 
its physical, chemical and aesthetic characteristics.  
 

 
 
Figure 1. Components of the Multi -barrier Approach . 
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This plan compiles existing information on the North Saskatchewan River (NSR) and its 
watershed, the drinking water source for Edmonton, and uses this information to identify 
hazards, assess risks to source waters, and make recommendations on how to manage these 
risks. The plan updated regularly as new information becomes available. 
   

Source Water Protection Planning is a strategy for water utilities designed to understand and 
minimize the impacts that human activities and natural events have on drinking water sources. 
As part of the process, it is critical to understand and characterize the watershed as the water 
quality in receiving waterbodies is affected by what is occurring on the land. The key 
components of a conceptual Source Water Protection Plan (SWPP) as defined by the Canadian 
Council of Ministers of the Environment (CCME) are outlined below (Figure 2).  
 

 
 

Figure 2. Components of Source Water Protection . 
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Similarly, the American Water and Wastewater Association (AWWA) developed a standard and 
a guide for Source Water Protection Plan development (AWWA G300-22). Successful source 
water protection programs may vary widely in their details, but successful programs share six 
fundamental elements: 

1. source water protection plan vision and stakeholder involvement; 
2. source water characterization;  
3. source water protection goals; 
4. source water protection action plan; 
5. implementation of the action plan; and 
6. periodic evaluation and revision of the entire program. 

The Alberta Water Councilôs guide for Source Water Protection is also based on these same 
six elements (AWC 2020). Within this generalized framework, individual utilities may establish 
and maintain source water protection programs that account for their unique local conditions, 
incorporate the interests of local stakeholders, and reflect sustainable long-term commitments 
to the process by all parties. 

The above elements were considered when developing the SWPP for EPCORôs Edmonton 
operations. As well, this SWPP addresses each of the components outlined by the CCME and 
provides recommendations on how to manage and mitigate risks to source waters. 
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SECTION 2 - SOURCE WATER PROTECTION PLAN VISION  
 
The following is EPCORôs vision statement for the North Saskatchewan River SWPP: 
 

¶ EPCOR is committed to ensuring clean and abundant water supplies for E.L. Smith 
and Rossdale WTPs through application of a source water protection program.  
 

¶ EPCOR recognizes that source water protection is but one of the multiple barriers for 
ensuring the safety and quality of drinking water and that a successful plan requires 
input from stakeholders with whom it shares the watershed. 
 

¶ EPCOR recognizes that it does not own a significant portion of the NSR watershed 
from which it draws raw water supply; therefore, it is committed to working with 
stakeholders in a collaborative watershed approach to implement management 
decisions that ensure a safe, secure drinking water supply for its customers. 
 

¶ EPCOR recognizes that sufficient resources are required to implement the SWPP to 
meet its responsibility to ensure the drinking water provided to its customers does not 
pose a threat to public health and is satisfactory in its physical, chemical, and aesthetic 
characteristics. 
 

¶ EPCOR recognizes that the SWPP is an ñevergreenò plan and a focus on applying 
continual improvement principles to the óPlanô through ongoing review is essential.  

 
EPCOR also recognizes that there are multiple stakeholders involved in source water protection 
in the NSR watershed. Stakeholders include regulators, other municipalities, and water users 
upstream and downstream of Edmonton, Watershed Planning and Advisory Councils (WPACs), 
watershed stewardship groups, the Alberta Water Council, environmental non-governmental 
organizations and economic sectors such as agriculture, forestry, industry, oil and gas. Each of 
these stakeholders has an important role to play in SWP. EPCOR is engaged primarily with 
other stakeholders through participation on the North Saskatchewan Watershed Alliance 
(NSWA), which is the WPAC for the NSR, and the Headwaters Alliance and Urban Creeks 
Collaborative, which are comprised of upstream municipal council members and led by the 
NSWA. EPCOR also regularly engages other stakeholders directly.  
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SECTION 3 ï SOURCE WATER CHARACTERIZATION  
 

This section describes current land use and indicators of watershed health that could impact 
source water quality and quantity. It also includes a summary of water quality and drivers of 
water quantity including climate change impacts. This information allows an informed risk 
assessment. 

3.1 Delineation of the Source Water Protection Area   

Edmontonôs source water protection area is the entire watershed upstream of the Rossdale 
Water Treatment Plant (WTP) in Edmonton, Alberta to the headwaters in the Rocky Mountains 
(Figure 3). For the purposes of this plan, the óNorth Saskatchewan River watershedô refers to 
the 28,000 km2 portion of the NSRôs watershed that is upstream of Edmontonôs Rossdale WTP. 
 

 
 

Data Source: Government of Alberta [GoA] 2014 

Figure 3.  NSR Watershed U pstream of Edmonton . 
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Background on Edmontonôs Water Treatment Plants  (WTPs) 

The North Saskatchewan River supplies raw water to both of Edmontonôs WTPs: E.L. Smith 
and Rossdale. Raw river water is withdrawn through concrete intake structures located in the 
middle of the river and below the water surface at both locations. The E.L. Smith plant is located 
upstream of much of the city, though this is changing as Edmonton grows southward, while the 
Rossdale plant is located near the city centre (Figure 4). As a result, the Rossdale location 
experiences a greater effect on raw water quality due to stormwater runoff from the City of 
Edmontonôs urban footprint. The Rossdale WTP has been in operation since 1903. The current 
plant was built in 1947 and expanded in 1955. The E.L. Smith WTP was built in 1976 and 
underwent a significant upgrade in 2008. E.L. Smith produces approximately 85,000 million 
liters per year (ML/y) of treated water, whereas Rossdale produces approximately 50,000 ML/y.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Location of Edmontonôs Drinking Water T reatment Plant s. 
 

The process of producing drinking water at EPCORôs two WTPs includes coagulation, 
flocculation, filtration, and uses free chlorine, chloramine and UV light for disinfection. Both 
plants achieve at least a minimum of 5.5-log reduction for Cryptosporidium and Giardia and 4-
log reduction for viruses. It was identified that reducing solids discharge from WTP processes 
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during winter months would be beneficial for the NSR. In 2009, the Edmonton WTPôs began to 
convert to direct filtration operation during the winter months which reduces solid waste 
discharges during these times. Since 2012, the WTPs have attempted to extend direct filtration 
mode of operation for up to seven months in the year (i.e. September through March); however, 
elevated colour (> 10 TCU) in the NSR in the fall and winter in some years has resulted in 
shorter periods of direct filtration.  
 
The intake points at both WTPs are in the deepest part of the NSR, below the water surface so 
that oil, floating debris and ice will pass over them. Both WTPs are equipped with a turbidity, 
colour, temperature, pH, and ammonia on-line monitoring units. On-site water quality laboratory 
analysis is also completed to inform WTP processes and includes a suite of nutrients, 
suspended solids, colour, conductivity, hardness, chloride, bromide, bromate, fluoride, chlorine, 
total coliforms, total organic carbon, E. coli, Cryptosporidium, Giardia, pesticides, 
pharmaceutical and personal care products, microcystin, volatile organic compounds (VOCs), 
polycyclic aromatic hydrocarbons (PAHs) and perfluoroalkylated substances (PFAS). The 
frequency varies depending on the parameter.  
 
Both WTPs are designed to cope with the highly turbid water that occurs occasionally in the 
NSR. Turbidity of the NSR is usually less than five Nephelometric Turbidity Units (NTU) during 
the winter and between 10 and 60 NTU during the summer. However, the turbidity of the NSR 
can be as high as 7,300 NTU during large rainfall events. All turbidity values over 4,000 NTU 
have occurred during large rainfall events and subsequent high flow in the river during May and 
June rainfall events. As turbidity increases, it is more costly for the WTP to remove all the 
particles in the water and treat it properly for distribution. The WTPs also must treat the colour 
(a measure of dissolved organic matter) in the NSR. Colour is typically elevated during spring 
freshet and during periods of extended rainfall but is typically short-lived. High colour during 
spring runoff is also associated with taste and odour challenges. Moderately high colour in the 
NSR in the late fall and winter can also be a challenge for the WTPs to maintain operation in 
direct filtration and can require the plants to revert to conventional operation.  
 
EPCORôs drinking water system does not have an upstream water quality warning station to 
warn the plants of a possible contaminant moving down the NSR. EPCOR has investigated the 
feasibility of installing an upstream monitoring station but cost and technological limitations 
limited feasibility. In the event of a possible spill/release that may affect the WTPs, EPCOR 
relies on communication from those responsible for the spill/release, Alberta Environment and 
Protected Areas (AEPA), the Alberta Energy Regulator (AER), the City of Edmontonôs Fire 
Department, and EPCORôs internal team that operates the drainage system. EPCOR utilizes 
upstream meteorological and flow stations as well as cameras installed along major tributaries 
to inform when water quality in the NSR may change rapidly due to spring runoff and/or heavy 
rainfall events. EPCOR also receives notifications from AEPA regarding high water levels and 
floods that could damage the WTPs. There is work underway to develop a predictive model 
that uses meteorological data to predict high turbidity and colour events through machine 
learning. As well the SaskWatch Monitoring Program installs sondes (instruments that measure 
parameters in the water continuously) throughout the watershed that provide real-time water 
quality data and inform treatment. 
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3.2 Land Use /Cover  and Contaminant Sources  

3.2.1 General North Saskatchewan River  Watershed   

The headwaters of the North Saskatchewan River originate from the Saskatchewan Glacier 
located in the Columbia Icefield in Banff National Park. The NSR watershed drains an area of 
over 28,000 km2 upstream of Edmonton. The whole NSR watershed in Alberta drains an area 
of approximately 57,000 km2 and flows over 885 km through four natural regions from its 
headwaters to the Alberta/Saskatchewan border (Figure 5). A network of approximately 
3,600 km of streams feed into the NSR along this journey through Alberta. The NSR begins in 
the Rocky Mountain Natural Region and Montane and Alpine subregions. These subregions 
are typified by cooler, mountainous landscapes with exposed rock and vegetation ranging from 
coniferous forests in higher elevations to mixed forests and grasslands in the valley areas. From 
there, the NSR flows through the Foothills subregion, where steep topography is covered by 
coniferous forests in the upper foothills and the rolling hills of Lower Foothills are covered with 
a greater mix of deciduous and coniferous forests. Just upstream of Edmonton, the NSR winds 
its way through the Boreal Forest and Parkland Regions, the land of which has largely been 
converted to agricultural or urban areas. These areas contribute runoff only during significant 
rainfall events and spring freshet. On a larger scale, the NSR joins the South Saskatchewan 
River in Saskatchewan and eventually empties into Hudson Bay as part of the Nelson River 
Basin.  
 

 
Figure 5. NSR Watershed in Alberta.      Data Source: GoA 2011 
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3.2.2 Surficial Geology  

The ancestral North Saskatchewan River flowed across the prairies for millions of years, 
forming multiple preglacial valleys that were subsequently buried during glaciation events 
(Godfrey 1993). About 27,000 years ago, a major glacier from the Canadian Shield advanced 
over the Edmonton region. When the glaciers retreated starting 15,000 years ago, runoff from 
the Rocky Mountains was blocked by the retreating ice sheets, forming large glacial lakes, 
including Glacial Lake Edmonton. The Edmonton River valley and NSR, as we see it today, 
took shape around 13,000 years ago when Glacial Lake Edmonton drained rapidly and carved 
out the rivers path down to the underlying bedrock. In some places the bed of the river is largely 
Cretaceous sedimentary rocks and there are formations that are 100 million years old, such as 
the Horseshoe Canyon Formation. Erosion of sediments continues today, but the rate is much 
less than during the initial glacial retreat. Effects of continued erosion are evident along the 
banks of the NSR, which form landslides into the river during higher flow periods.  
 
The current surficial geology of the NSR basin 
reflects the glacial history and subsequent land 
drainage of Glacial Lake Edmonton. It is important to 
understand because the surficial geology impacts 
water chemistry in the NSR. The geology changes 
extensively between the headwaters and Edmonton 
(Figure 6). In the Rocky Mountains, the surficial 
geology is largely bedrock. In the upper foothills, the 
surficial geology turns largely to colluvial deposits 
and moraine, which are a mixture of materials such 
as clay, sand, pebbles, cobbles and boulders that 
have been moved by gravity and glacial ice, 
respectively. In the lower foothills, the surficial 
geology is largely fluted moraine, which is composed 
largely of glacial till that has been shaped by erosion 
and glaciation. Much of the surficial material in the 
headwaters is resistant to erosion, resulting in low 
sediment and particulates in the NSR mainstem and 
tributaries in this area. Along much of the NSR 
mainstem from Rocky Mountain House to Edmonton, 
and along many of the major tributaries in this reach, 
the surficial geology is composed largely of 
glaciolaucustrine deposits. These deposits are 
largely silts and clays that were deposited in glacial 
lakes, such as Glacial Lake Edmonton. These silts 
and clays are highly susceptible to erosion and are responsible for the silty and turbid nature of 
the NSR during periods of high flow.  
 
 

The underlying geology of the NSR 
basin helps explain the observed 
water chemistry in the North 
Saskatchewan River- specifically high 
sediment during runoff periods. 
Human activities can result in 
increased erosion and generate 
elevated turbidity in the NSR, but the 
risk of negatively affecting drinking 
water is low as the WTPs are 
adapted to high sediment conditions. 
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Data Source: GoA 2024 

Figure 6. Surficial Geology of the NSR Watershed .  
 

3.2.3 Human Footprint  

The human footprint inventory is a metric for disturbance and or human influence in an area. It 
can be used as a general gauge of watershed health which can impact downstream of water 
chemistry or quantity. When watersheds are not healthy, they can lose their ability to filter 
pollutants, regulate water flow, and support diverse ecosystems, ultimately impacting water 
quality and biodiversity. However, the human footprint index doesnôt distinguish between the 
type of disturbance and is best used as an early indicator of watershed health degradation. 
There is often disturbance threshold above which, natural processes and function are 
compromised and watershed health, water quality, and quantity are significantly affected. 
Research conducted on lake watersheds suggests that a human footprint greater than 50% will 
significantly alter lake water quality; however, it will depend on the watershed and the footprint 
type.  
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The human footprint of the NSR watershed was 
7,790 km2 or 27% of watershed area in 2012; 8,600 
km2 in 2018 or 30.7% of the watershed area; and 
further and 8,867 km2 or 31.7% in 2021 (Figure 7). 
The human footprint was calculated using Alberta 
Biodiversity Monitoring Instituteôs 2012, 2018, 2021 
Wall-to-Wall Human Footprint data, which provides 
a comprehensive representation of human footprint 
in Alberta. The human footprint includes attributes 
and features related to energy, forestry, and 
agriculture industries, as well as urban 
development. This metric includes roads, dwellings, 
cutblocks, seismic lines, transmission lines, urban 
areas, reservoirs, well sites, etc. From a watershed 
perspective, given that just one third of the NSR watershed has a human footprint suggests 
that the watershed has a relatively low impact currently. The implication is that if hydrological 
function, forest succession, and natural disturbance regimes, for example, are maintained on 
at least 70% of landscape, then water chemistry and quantity would be maintained within its 
natural range. This assumes that water chemistry and quantity are driven by non-point sources 
rather than point sources, which is largely true for the NSR basin upstream of Edmonton. The 
human footprint is extremely low in the upper reaches of the watershed where most of the water 
originates, and extremely high in the areas near Edmonton; most of the disturbance of the NSR 
occurs between Drayton Valley and Edmonton. That said, permanent human footprint of the 
watershed upstream of Edmonton beyond 40% could have negative impacts on water quality 
and should be avoided. 

LOW RISK 
While the human footprint in the NSR 
watershed is increasing, much of the 
recent increases are associated with 
forestry activity in the headwaters. 
Given current forestry practices 
including replanting and the low rate 
of harvest (~75 km2 per year), 
impacts to water quality of the NSR at 
Edmonton are not considered 
significant, and pose a low risk to 
drinking water source.  
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Data Source: ABMI 2018 & 2021 

Figure 7.  Human Footprint in NSR Watershed  in 2018 (green) and 2021 (blue and 
green) .  
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3.2.4  Population and Municipal Boundaries  

The NSR Watershed is divided by six rural county boundaries: Clearwater, Yellowhead, 
Brazeau, Wetaskiwin, Parkland and Leduc, as well as Jasper and Banff National Parks (Figure 
8). The majority of the population is in the small urban municipal towns of Rocky Mountain 
House, Drayton Valley and Devon who have similar populations of approximately 7,000 people 
each (Table 1).  
 
Table 1. Population and Growth of Municipalities in NSR Watershed  
Community  2011 2016 2019 2022 % Change  

Rocky Mountain House 7,161 6,792 6,668 6,603 -1% in last 5 years 

Drayton Valley 7,389 7,426 7,373 6,802 -6% in last 5 years 

Devon 6,751 6,734 6,779 6,689 -1% in last 5 years 

Source: GoA (2022) 
 

The surrounding rural counties of Clearwater (12,099: -1% 5-year growth), Brazeau (7,962: 
-1% 5-year growth), Parkland (34,487: 4% 5-year growth) and Leduc County (14,547: 1% 5-
year growth) combine for total population of just under 69,000, although not all this population 
is within the NSR watershed boundaries. Large portions of Yellowhead and Wetaskiwin 
counties are outside the NSR watershed and would contribute little to the overall population. In 
total, there are 18 hamlets, eight summer villages, four villages and five towns (which include 
Devon, Drayton Valley and Rocky Mountain House) scattered throughout the watershed. 
Population density in the headwater region is low and most of the population is located within 
the Drayton Valley to Edmonton corridor (Figure 9). It is estimated that approximately 90,000 
people live in the NSR basin upstream of the City of Edmonton. 
 
A significantly larger population lives upstream of the 
Rossdale WTP due to the inclusion of the drainage areas 
in south and west Edmonton, as well as the towns of Leduc 
and Beaumont. It is estimated that an additional ~550,000 
people live in this area, and population is rapidly growing. 
The populations of Leduc and Beaumont increased 11% 
and 18%, respectively between 2017 ï 2022. Edmontonôs 
population grew 11% during this period, and much of this 
growth occurred in the southern edges of Edmonton. It is 
important to note that wastewater generated by the 
population within the greater Edmonton region is treated at the Gold Bar Wastewater Treatment 
Plant, located downstream of both WTPs. Stormwater impacts on water chemistry from this 
urbanized area are considered further in Sections 3.2.4 and 3.3. In general, stormwater runoff 
impacts are related to land use rather than population.  
 

LOW RISK 
The risk of increased human 
population in relation to spills, 
wastewater, and stormwater 
are considered in subsequent 
subsections. The risk to 
drinking water associated with 
increased populations alone is 
considered low. 
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Data Source: GoA 2024 & 2011 

Figure 8. Sub-basins (as defined by Water Survey of Canada) and Municipal  
Boundaries in the NSR Watershed . 
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Data Source: Statistics Canada 2023, GoA 2014 

Figure 9.  Population Densit y in the NSR Watershed . 

3.2.5 Parks and Protected Areas  

Parks and protected areas are important for maintaining ecological and watershed integrity 
through limiting disturbance and human footprint. The area of the NSR watershed that is 
comprised of parks and protected areas is 17% (Figure 10). Although parks and other areas 
differ in their level of protection, in general within their management mandates, environmental 
protection is forefront. Banff and Jasper National Parks comprise 3,376 km2 or 12% of the NSR 
watershed and provide protection for the critical headwater areas (Table 2).  
 
White Goat and Siffleur Wilderness Areas provide an additional 870 km2 of protection, equating 
to 3% of the watershed area upstream of Edmonton. Outside of the National Parks, all parks 
and protected areas combine to just under 5% of the total watershed area. 
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Data Source: GoA 2024 

Figure 10. Parks and Protected Areas in the NSR W atershed.  
 
Table 2. Types and area of Parks and Protected Areas in the NSR W atershed.  

Type Number  Area (km 2) 

Environmental Reserve 2 46 

Natural Area 29 72 

National Park 2 3,376 

Provincial Park 4 58 

Public Recreation Area 38 102 

Wilderness Area 2 870 

Wildland  Park 2 222 

Grand Total  79 4,746 
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Almost half (46%; 12,487 km2) of the upstream of 
Edmonton is categorized as an environmentally significant 
area (ESA) (Figure 11). ESAs are 
generally defined as areas that are important to maintain 
biological diversity, physical landscape features and/or 
other natural processes on the landscape (Fiera 2014). 
They provide a good start for prioritizing areas of 
conservation and help inform land use planning for multiple 
uses. Most of the distribution of the ESA is in the 
headwater areas and includes the Rocky Mountain and 
Foothills natural regions (80%) as well as the Boreal natural region (14%). The riparian areas 
along the banks of the NSR, as it travels to Edmonton, are also considered environmentally 
significant areas. ESAs represent areas that are important for the long-term care and viability 
of biodiversity, soils, water and other natural attributes. Although ESAs do not have legislated 
protection, they are a valuable tool to inform land use decisions.  
 

 
Data Source: GoA 2022 

Figure 11. Environmental Significant Areas and Natural Sub -Regions  in the NSR 
Watershed . 
 

OPPORTUNITY 
Much of the water supply and 
critical ecosystem function 
occurs in the designated ESA. 
Protecting these areas would 
ensure long-term protection of 
water supply and quality in the 
NSR. 
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Although not considered parks or protected areas, there 
are 4,810 km2 of the NSR watershed adjacent to the 
National Parks that are designated Public Land Use 
Zones (PLUZ; Figure 12). A PLUZ is an area of public 
land to which legislative controls apply under authority 
of the Public Land Administration Regulation to manage 
multiple uses on the landscape including industrial, 
commercial, and recreational. For example, the 
government can designate if activities such as off-
highway vehicle use, motorboat use, random camping, 
or hunting, for example, are permitted. Forestry and oil 
and gas activity may also be permitted in PLUZ. The 
land use conditions are designed primarily to protect 
areas containing sensitive resources and manage 
conflicting land-use activities. Within PLUZ, off-highway vehicles must remain on designated 
trails to ensure that sensitive habitats, including stream beds, are protected. In the PLUZ in the 
NSR watershed, there are no significant industrial activities. Logging is permitted within PLUZs. 
 

 
Data Source: GoA 2020 

Figure 12. Public Land Use Zones (PLUZs)  in the NSR Watershed.  

LOW RISK 
Recreational activity in protected 
areas, and human activity in 
PLUZ can have impacts on local 
water quality; however, the 
impact to water quality in 
Edmonton is not significant at this 
time. Continued management is 
needed to ensure activities to not 
impact local or downstream water 
chemistry. Additional protection 
of the headwater areas would be 
welcome. 
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The Bighorn backcountry is an area of public lands to the east of Banff and Jasper National 
Park in the headwaters of the NSR that has received calls for increased protection due to 
unregulated recreation and resource development. The size and boundary of the Bighorn 
backcountry is not defined and differs among various organizations. Generally, the area of the 
Bighorn backcountry is 5,000 to 6,700 km2 covered by the existing PLUZ (Figure 13). In 
November 2018, the Government of Alberta announced eight new parks covering over 4,000 
km2 in the Bighorn Backcountry. This plan was reversed in 2019 in favour of using the ongoing 
regional planning process to evaluate land use in the area. Depending on the outcome of this 
process, parks and protected areas could total ~8,700 km2 and 31% of the NSR watershed 
upstream of Edmonton which would add significant protection for source water. 

 
Data Source: GoA 2020  

Figure 13. Previously Recommended Park Area s in  the NSR Watershed .  
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3.2.6 Municipal Wastewater Treatment Facilities  and Storm water   

Stormwater  

Storm sewer outfalls drain runoff from roads and urban 
areas into the NSR including upstream of the WTP 
intakes. Stormwater typically has elevated 
concentrations of sediments, nutrients, pathogens, 
metals and pesticides from urban runoff. The 
stormwater from upstream communities is not 
significant, and most of the impacts to water quality in 
the NSR are from urban runoff in the City of Edmonton. 
EPCOR monitors the largest storm sewer outfalls in 
Edmonton and estimates the total loading to the NSR as 
part of its Environmental Monitoring Program which is 
described in greater detail in Section 3.3.  
 
There are currently only two storm sewer outfalls 
located upstream of the E.L. Smith WTP; however, 
further growth of the City of Edmonton may result in 
additional storm sewer outfalls being built upstream 
(Figure 14). There are 29 storm sewer outfalls that drain 
directly to the NSR that are located upstream of the 
Rossdale WTP. There are an additional 17 storm sewer 
outfalls located in ravines or creeks that drain into the 
NSR upstream of the Rossdale WTP. The total stormwater area that drains upstream of 
Rossdale is 430 km2 and at times can make upwards of 10% of the flow in the NSR.  
 
Although storm sewer outfalls are designed to convey stormwater, under some conditions, 
sewage can enter to storm sewer system and be released to the NSR through: 

¶ Improper interconnections; 

¶ Leakage of double barrel pipes;  

¶ Sewage lift stations; and  

¶ Blocked and/or backed up sewers. 
 

EPCOR has been active in identifying and sealing-off interconnections, replacing double barrel 
pipes, and maintaining and repairing lift stations to eliminate any sanitary inputs into the river. 
For double barrel pipes, storm flow and sanitary flow are combined in one pipe with vertical 
separation down the centre of the pipe. Over time, the separation can fail and this allows mixing 
of sanitary with storm water. EPCOR has also developed a bacterial source tracking program 
that helps identify outfalls where sewage is present, which allows tracing back and fixing the 
problem areas.  
 

LOW RISK 
Stormwater negatively impacts 
water quality in the NSR for short 
durations; however, the impacts 
are small compared to the range 
of water quality observed in the 
NSR. The WTPs are designed to 
treat pollutants most commonly 
associated with stormwater, and 
the overall risk to the ability to 
treat drinking water is low. 
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Figure 14. Storm Sewer Outfalls Located Upstream of the E.L. Smith and Rossdale 
WTPs (from City of Edmonton 2020). 
 
In terms of overall stormwater management, EPCOR continues to invest in a mixture of grey 
and green infrastructure to manage stormwater within Edmonton as part of its Stormwater 
Integrated Resource Plan (SIRP). Although flood mitigation is the main driver, there will also be 
water quality improvements through the implementation of green infrastructure. The SIRP 
approach is to capture stormwater volumes in dry ponds prior to reaching the storm trunk 
network to provide additional capacity in the pipes in the immediate path of the storm. The 
addition of low impact development (LID) features throughout the catchment area is intended 
to retain these volumes and reduce the impact on the entire pipe network as storms travel 
across the community. The plan includes tunnels, trunks and sewer separation in locations 
where, due to configuration of the community, there is limited space to install additional ponds 
or LID components to fully capture the expected water volumes during a major storm event.  
 

Legend  
 

   = Storm sewer outfall 
   = Water Treatment Plant 
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Wastewater Treatment Plants  

Upstream of Edmonton, there are three mechanical wastewater treatment plants (WWTPs) that 
discharge effluent continuously to the NSR (Rocky Mountain House, Drayton Valley and Devon) 
and 27 municipal sewage lagoons that discharge periodically to the NSR or tributaries of the 
NSR (Figure 15).  

 
Data Sources: GoA 2020, AECOM 2009 

Figure 15.  Municipal Wastewater Facilities in the NSR Watershed . 
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Table 3. Wastewater Treatment Facilities in the NSR Watershed  (AECOM, 2009) 
Name Size Treatment  Freq. Discharge Point  

Alder Flats Hamlet Lagoon 1/yr Rose Creek 
ARC Resources Field Stn. Lagoon 1/yr Unnamed drainage to NSR 
Birchwood VG Devel. Lagoon 1/yr Modeste Creek 
Breton Village Lagoon 2/yr Modeste Creek 
Buck Creek Hamlet Lagoon 1/yr Buck Lake 
Buford Hamlet Lagoon 1/yr Unnamed drainage to NSR 
Calmar Town MAL 2/yr Conjuring Creek 
Devon Town MAS Cont. NSR 
Drayton Valley Town MAL Cont. NSR 
Drayton Valley Golf Crs. Lagoon 1/yr Unnamed tributary to NSR 
Duffield Hamlet Lagoon Evap. n/a 
Kavanagh Hamlet Lagoon 1/yr Discharge to slough 
Looma Hamlet Lagoon 1/yr Unknown 
New Sarepta Village Lagoon 1/yr Unknown 
Nordegg Hamlet MAL 2/yr Long Lake 
Nordegg Resort Lodge Resort Lagoon 2/yr Shunda Creek 
Rocky Mountain House Town MAL Cont. NSR 
Rocky Rapids Hamlet Lagoon 1/yr Unnamed Tributary to NSR 
Rollyview Hamlet Lagoon 1/yr Unknown 

Seba Beach Sum. Village Lagoon Evap. n/a 
Sundance  Plant Lagoon 1/yr Lake Wabamun 
Sunnybrook Hamlet Lagoon 1/yr Strawberry Creek 
Thorsby Village Lagoon 1/yr Weed Creek 
Tomahawk Hamlet Lagoon 2/yr Tomahawk Creek 
Tomahawk School School Lagoon 1/yr Tomahawk Creek 
Violet Grove Hamlet Lagoon 1/yr Unnamed Creek to NSR 
Wabamun Village Lagoon 1/yr Unnamed Creek NSR 
Wabamun  Prov. Park Lagoon 1/yr Unnamed Creek to NSR 
Warburg Village Lagoon 1/yr Strawberry Creek 
Winfield Hamlet Lagoon 2/yr Poplar Creek 

Note: MAL = mechanically aerated lagoon, MAS = mechanically activated sludge, Evap. = Evaporative Lagoon 

 

Water quality data from most wastewater facilities is limited. As set out in the Standards and 
Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems (GoA 2013a) 
wastewater lagoons are not required to conduct any water quality monitoring, and aerated 
lagoons for smaller communities are only required to collect weekly CBOD samples during 
periods of discharge. However, a small amount of data, typically only BOD and TSS, is available 
for the majority of sites listed in Table 3. Monitoring at the wastewater treatment plants in Rocky 
Mountain House, Drayton Valley and Devon is limited to a small number of parameters (Table 
4). Devon recently commissioned a new WWTP, which is now fully operational.  
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Table 4. Wastewater Monitoring Requirements in the NSR Watershed  
Community Parameters Frequency Effluent Limits Average Daily 

Effluent (m3/d)  

Rocky Mountain 
House 

CBOD 
Weekly grab 

< 25 mg/L 2,379 
 TSS n/a 

Drayton Valley 

BOD 

Weekly grab 

< 25 mg/L  
 
 

4,999 
 
 

TSS n/a 

Total coliforms < 1,000/100 mL 

Fecal coliforms < 200/100 mL 

Chlorine residual Daily Grab < 2.0 mg/L 

Volume Daily Total n/a 

Devon 

CBOD Daily Composite < 20 mg/L  
 
 
 

2,200 
 
 
 
 

TSS Daily Composite < 20 mg/L 

Ammonia Daily Composite 
< 5 mg/L June - Nov 
< 10 mg/L Dec - May 

Total Phosphorus Daily Composite < 1 mg/L 

Volume Daily Total n/a 

pH Daily Composite 6.5 - 8.5 

Total coliforms 5 samples/week < 1,000/100 mL 

Fecal coliforms 5 samples/week < 200/100 mL 

Acute lethality quarterly grab n/a 

 
 
Only an estimated 30,000 rural residents in the 
watershed are serviced by wastewater treatment 
facilities (lagoons or continuous-discharge mechanical 
treatment). The remaining 60,000 individuals are likely 
serviced by private septic systems. Municipal effluents 
contribute a consistent but low concentration of 
parasites (Cryptosporidium spp. and Giardia spp.) to 
the NSR and its tributaries (CABIDF 2002). Most 
discharges from lagoons occur over a three week 
period in October and, if two discharges per year are 
permitted, they most often occur in April or early May.  
 

LOW RISK 
Wastewater treatment facilities and 
lagoons have small impacts on water 
quality in the NSR at Edmonton due to 
low populations and effluent guidelines 
that manage downstream release of 
waste. Populations in these 
communities are not significantly 
increasing. The overall risk to source 
water is low.  
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The three upstream WWTPs (Rocky Mountain House, 
Drayton Valley and Devon) are relatively small, and 
would not significantly affect water quality at EPCORôs 
intakes for measured parameters such TSS, BOD, 
nutrients and pathogens, assuming effluent limits are 
maintained. Similarly, the reported discharge volumes 
of lagoons are small, and the loads of TSS and BOD 
would likely have little effect on the water quality in the 
NSR at EPCORôs intakes. Nutrient and pathogen data 
is generally not available from lagoon discharges, but 
the small discharge volumes suggest that the resulting 
impact to water quality at EPCORôs intakes would be 
relatively low. Water quality data on pharmaceuticals, 
pesticides and other contaminants of emerging concern 
are not available for these WWTP and lagoons, but it is 
assumed that they are a source of these parameters in the NSR.   

3.2.7 Land Cover  

Land cover is an indicator of watershed disturbance and can indicate the risk of contaminants 
reaching downstream waterbodies. For example, there is evidence that with increased percent 
agricultural land in a watershed, there are increased nutrient and bacterial levels in downstream 
waterbodies. It is important to note land cover is based on a satellite image taken at a single 
point of time. Also, it provides a general indication of disturbance but does not determine land 
use (what activities are occurring on the land). For example, there are many different types of 
cropping practices (row crop versus broadcast) that could occur on the land base and they 
would all be classified as ócroplandô. 
 
The majority of the NSR watershed is in forest cover (51%; Figure 16 and 17). Of that, 38% is 
conifer forest, 7% is deciduous, and 5% is shrub. Agricultural land cover is the greatest 
anthropogenic footprint in the watershed at 16%. The agricultural land cover is concentrated in 
the lower part of the watershed, where soils are favourable for agriculture, whereas the 
headwater areas remain largely forested or rock (i.e., mountains).  

 

RISK MODIFIER 

Innovative methods for 
wastewater lagoon management 
are being implemented in the 
North Saskatchewan Watershed. 
For instance, in Parkland County 
lagoon operators use evaporators 
to reduce lagoon volumes. Also, 
a portable membrane filtration 
system is being piloted in the 
county with hopes of effectively 
refining lagoon effluent.  
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Data Source: 2017/18 SPOT6/7 Imagery NSWA 

Figure 16.  Land C over in the NSR Watershed   
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Data Source: 2017/18 SPOT6/7 Imagery NSWA 

Figure 17. Percent of the Watershed  in each  Land Cover T ype.  
 

3.2.8 Agriculture Land Cover and Use  

As mentioned in Section 3.2.5, land used for 
agriculture makes up just under one sixth of the 
NSR watershed. However, in the lower part of the 
watershed from the Edmonton region and east, 
about 85% of the land area is used for agriculture 
and food production. Specifically, land used for 
agriculture in Leduc and Wetaskiwin counties is 
over 81% of the land base, whereas in Parkland 
County, it is over 66% of the countyôs land base. 

 
In the areas around Drayton Valley, perennial 
crops, such as forages (hay and pasture) are the 
predominant agricultural land cover type, whereas, closer to Edmonton and near Rocky 
Mountain House, cropped land is more common (Figure 18). Livestock typically graze on 
pasture but may also utilize some hay lands and wooded or treed areas at certain times of the 
year, if they are fenced.  Cattle on pasture often use remote watering systems because 
agricultural producers limit livestock access to waterbodies as a common practice to protect 
water quality and to protect herd health. 
 

Forest
51%

Agriculture
16%

Snow/Ice
9%

Bare Ground
8%

Wetlands
7%

Disturbed Vegetation 
5%

Roads/Human Built
2%

Water
2%

LOW RISK 
Water quality in the NSR is impacted by 
agricultural activities in the watershed 
largely during spring runoff. However, 
EPCORôs WTPs are designed to treat 
pollutants most commonly associated 
with agricultural activities. Crop types,  
total cover are not changing, and the 
number of livestock are steady. The 
overall risk to drinking water is therefore 
low.  
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In 2016, of the 4,100 km2 of land that is classified as annual and perennial crops by satellite 
imagery, the majority is in forages [hay or pasture] (45%), followed by wheat (21%), canola 
(17%), and barley (9%). In 2021, 4,273 km2 of land was classified as crops (15% of watershed) 
and of that most was forage/pasture (46%), 13% was canola, 14% was barley, and 24% was 
spring wheat (Figure 19). Other crops such as oats, potatoes, beans, corn, and peas are grown, 
but comprise a small percentage of cropped area (less than 1% combined). Most agricultural 
producers conserve their soil and limit risk to surface water quality by common practices such 
as direct seeding, reduced tillage, sustainable crop rotations, employing 4R technologies (Right 
product, Right place, Right rate & Right time), integrated pest management and farm 
implements/equipment that utilize GPS. Since 1996, the incidence of summerfallow (bare 
ground subject to wind and water erosion) has been nearly eliminated in the NSR watershed. 
For the past two decades, agricultural producers have adapted to these advanced land 
conservation and management, productivity and accountability practices since instatement of 
Maximum Residue Levels (MRLôs) on major crop commodities. The agricultural communities in 
the NSR appreciate that their enterprises and livelihoods depend on healthy soils and quality 
water supplies. 

 
Data Source: Agriculture and Agri-Food Canada 2023 

Figure 18. Agricultural Land Cover (20 23) in the Watershed . 
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Data Source: Agriculture and Agri-Food Canada 2023 

 Figure 19.  Percent of Agricultural Land  Cover  in Each  Use Category.  
 
The Federal Government collects census data every five years which provides a snapshot of 
agricultural practices. These statistics are indicative of numbers at a single point in time (the 
day of the survey), are based on the number of farms reporting, and may not reflect current 
numbers. As well, reporting is based on farm headquarters and the reported data may not 
necessarily be in the watershed. They do provide an indication of the change of agricultural 
practices at the watershed scale. Data for manure production and livestock numbers were 
aggregated at the watershed scale for census data which is collected every 5 years (1996 to 
2021). Census data show that the agricultural land in the NSR watershed is divided 
approximately evenly between pasture and crops, and that this ratio does not change 
substantially year to year (Figure 20). 
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Data Source: Agriculture and Agri-food Canada 2021. 

Figure 20. Agricultural Land Use Reported by Census  of Agriculture in the NSR 
Watershed  from 1996 to 20 21.  
 
Areas of higher livestock density within a sub-watershed can lead to impacts on downstream 
aquatic systems, often because of waste production and physical access of livestock to 
waterbodies. Within the NSR watershed, there were approximately 150,000 cattle; just under 
8,000 pigs; 11,500 sheep; and 4,300 horses in 2021. The numbers of livestock declined 
between 1996-2016 but increased from 2016 to 2021 (Table 5, Figure 21). There are 
significantly fewer cattle on the landscape than there were in 1996.  
 
The decline in number of farms and overall livestock numbers reflected in the NSR watershed 
is part of a national trend (Statistics Canada 2017). There were also over 1,300 fewer farms in 
the NSR reporting cattle from 1996 to 2021. Statistics Canada has reported that national,y there 
are fewer farms, and fewer cattle in Canada, and this trend appears to hold true for the NSR 
watershed as well (Statistics Canada 2017). This is a result of the BSE crisis in 2003, more 
farmers retiring, fewer intergenerational farm transfers, farm consolidations or relocations and 
other external market factors. 
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Table 5. Livestock Numbers in the Watershed by Livestock Type and Census Year.  

Type/Year  1996 2001 2006 2011 2016 2021 

Cattle (#) 254,463 244,591 225,515 145,596 142,928 152,998 

Sheep  (#) 7,686 13,366 9,468 14,564 8,197 11,593 

Pigs (#) 44,527 34,466 33,107 17,356 3,481 7,693 

Horses  (#) 14,267 14,779 12,945 10,775 8,332 4,305 

Poultry  (#) 633,169 628,055 502,116 321,264 356,215 595,153 

Total Large  320,943 307,202 281,035 188,291 162,938 176,590 

Total  954,112 935,257 783,151 509,555 519,152 771,743 

Data Source: Agriculture and Agri-food Canada 2021 

 

 
Data Source: Agriculture and Agri-food Canada 2016 

Figure 21.  Total number of Poultry, Horses, Pigs, Sheep and Cattle Reported in the 
NSR Watershed by Census Year .  
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Both the total number of cattle and manure production show that most of the livestock in the 
NSR watershed are concentrated in the lower part of the watershed (Figure 22 and Figure 23). 
There are also 31 confined feeding operations in the watershed. As expected, manure 
production in the basin mirrors livestock numbers (Figure 243 and 24).  
 

 
Data Source: Agriculture and Agri-food Canada 2021 

Figure 22. Total Cattle Reported in the NSR Watershed in 2021. 
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Data Source: Agriculture and Agri-food Canada 2021 

Figure 23. Manure Production  (tonnes ) reported  from A ll Livestock in the NSR 
Watershed  in 2021.  
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Data Source: Agriculture and Agri-food Canada 2021 

Figure 24.  Estimated Annual Manure Production from All Livestock in the NSR 
Watershed by Census Year . 
 

 
Data Source: Agriculture and Agri-food Canada 2021 

Figure 25.  Estimated Annual Phosphorus and Nitrogen Manure Production from All 
Livestock in the NSR Watershed by Census Year . 
 
The area of land in the NSR watershed that uses pesticides [pesticides include herbicides, 
insecticides & fungicides] has steadily increased between 1996 and 2021 (Table 6). Since 
1996, many of the most toxic and persistent pesticides have been de-registered and are no 
longer available for use. All commercial applicators must be certified, and agricultural producers 
are encouraged to do the same and employ the 4R technologies. The Alberta óBlue Bookô 
produced annually by Alberta Agriculture provides a thorough list of available crop protection 
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chemicals, safety and application guidelines, and cultural alternatives. The Census of 
Agriculture does not provide information regarding the total amount of pesticides used, only the 
area over which it was spread. The area of land that fungicides and insecticides were added 
has quadruped between 1996 and 2021; however, it remains a small percentage of overall 
agricultural land (< 3%). For herbicides, the increase between 1996 and 2021 was 67% on an 
area representing approximately 5% of the source watershed. The area of manure application 
more than quadrupled between 2006 and 2011 but went down to the lowest area to date in 
2016. Manure is estimated to be applied to less than 1% of the source watershed. Fertilizer use 
has remained relatively consistent in the last 20 years and is applied to approximately 5% of 
the area of the source watershed.  
 

Table 6. Area of Land (km 2) that Pesticides, Manure, and/or Fertilizer were added  by 
Census year .  

Addition  1996 2001 2006 2011 2016 2021 

Fungicide 70 56 116 152 304 486 

Insecticide  20 32 70 41 116 123 

Herbicide  934 981 1,074 1,177 1,378 1559 

Manure 246 285 315 1,379 172 * 

Fertilizer  1,559 1,475 1,474 1,263 1,453 1,620 

Data Source: Agriculture and Agri-food Canada 2016. *No data for 2021. 

Best Practices in Agriculture  to Manage Impacts  

Recognizing the impact that agricultural activities can have on receiving water bodies, 
landowners, often in partnership with stewardship groups, have worked hard to implement 
beneficial/best management practices (BMPs). BMPs are specific to each type of land use and 
are intended to prevent bare ground, control runoff, and optimize inputs and resources. These 
practices include nutrient, crop and manure management, better storage of fuel, riparian 
management and reduction of the use of pesticides.  
 
A BMP success story for Alberta was the promotion of conservation tillage which significantly 
reduced the amount of summer fallow to previous levels; this resulted in significant reductions 
in soil erosion. In the NSR watershed summer fallow was 105 km2 in 1996 and only 48 km2 in 
2016. The area of conservation tillage increased from 331 km2 in 1996 to 469 km2 in 2016. In 
2011, over 551 farms of 3,022 reported using buffers around waterbodies. 
 
EPCOR recognizes the importance of agricultural BMPs to improve water quality and quantity 
from agricultural areas. Agricultural streams are elevated in ammonia and organic material 
(colour), particularly during spring runoff. Improved water quality in the NSR could result in 
reduced operating costs for EPCORôs WTPs and reduce taste-and-odour events that can affect 
the aesthetic quality of our drinking water. BMPs also function to keep water on the land, instead 
of rapidly entering the river. Improved hydrology within our watershed has the potential to help 
offset significant impacts of flooding and drought to our WTPs. EPCOR has supported several 
initiatives relating to the implementation and researching the effectiveness of implementing 
BMPs in the watershed. 
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EPCOR provided funding for two research projects in the Modeste and Strawberry Creek sub-
watershed that evaluated ecosystem services, such as improvements in water quality and 
quantity, by implementing BMPs. These projects are utilizing the Integrated Modelling for 
Watershed Evaluation of BMPs (IMWEBs) model that was by Wanhong Yang from the 
University of Guelph. IMWEBs is a watershed model that evaluates water quality and quantity 
improvements of over 30 BMPs, including crop and nutrient management, grazing and manure 
management, irrigation, conservation tillage, marginal land conservation, riparian buffer 
management and wetland restoration. Output from IMWEBs is based on the implementation of 
BMPs on individual fields and can scale up these field-level benefits into overall watershed 
scale improvements. This project is integrated with the NSWAôs Riparian Web Portal which will 
help target areas for improvement in riparian health.  
 
ALUS Canada is an NGO that partners with municipalities and farmers to help to implement 
BMP projects on the ground. ALUS has partnered with Brazeau, Parkland, Wetaskiwin, and 
Leduc counties to implement BMPs. ALUS is also involved in the IMWEBs projects described 
above, as the output from these models will help ALUS prioritize their efforts to achieve the 
highest benefits. EPCOR has financially supported ALUS in their work to implement BMPs 
upstream of Edmonton in the past. 
 
The North Saskatchewan Watershed Alliance has led extensive work assessing the health of 
riparian habitat in the Modeste and Strawberry Creek sub-watersheds utilizing satellite imagery. 
Note, the sub-watersheds used in this study do not align with the true hydrological watershed 
boundaries. They are based on the Hydrologic Unit Code (HUC), which merges multiple smaller 
watersheds together into a single HUC.  
 
Riparian habitats are the transition between terrestrial and aquatic habitats and provide key 
ecosystem services such as improving water quality, reducing erosion and slowing the release 
of water. Changes in land use have frequently resulted in the loss of riparian intactness, which 
can have negative impacts to water quality, and ultimately require increased treatment at 
EPCORôs WTPs. Based on the NSWAôs analysis, the Strawberry sub-watershed has 
considerably more riparian habitat that is considered not intact compared to the Modeste 
watershed (Figure 26). The higher intactness of riparian areas in the Modeste sub-watershed 
is due to a number of streams in this watershed that are located outside agricultural areas. 
Creeks within agricultural areas were similarly impacted in the Modeste and Strawberry 
watersheds. A map of the Strawberry watershed shows that the lowest riparian intactness 
typically occurs along unnamed tributaries and the upper reaches of named tributaries (Figure 
27). At these locations, creeks are likely small, intermittent and poorly defined and may be more 
susceptible to damage by agricultural activities. In contrast, creeks typically had high intactness 
closer to their confluence with the NSR, likely because at these locations the creek is larger 
and more defined and agricultural activities are more likely to be set back further in these areas.  
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Figure 26.  Summary of Riparian Intactness from the Modest e and Strawberry 
Watersheds  (from Fiera 2018a and 2018b ) 
 

 
Figure 27. Riparian Intactness Measurements from the Strawberry  Subw atershed 
(Source:  Fiera  2018a) 
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The NSWAôs work on riparian habitat extends beyond assessing intactness and includes the 
assessment of the resulting ñpressureò of the land that would impact the riparian area. Utilizing 
this information, NSWA has highlighted areas that have a high value for conservation or 
restoration so that efforts and resources can be focused on areas that would generate the 
greatest benefit. The NSWA has developed a Riparian Web Portal which shows riparian health 
in an easy-to-use interface. The portal is used to share riparian data, showcase riparian projects 
on the ground, and connect landowners with restoration and conservation programs. 
 

3.2.9 Industrial Activities  

Chemicals are transported throughout the watershed through pipelines, roads, or train routes, 
and therefore, there is a risk of contamination to the NSR from spills. Routes that pose the 
highest risk are ones that allow movement of chemicals across the NSR or its tributaries. In 
terms of transportation corridors, there are many public roads and highways located in the basin 
upstream of Edmonton. Each transportation corridor is not a potential hazard in itself; however, 
the traffic which uses the corridors could be a potential hazard depending on the type of material 
being carried, the probability of a spill/release to the environment and watershed and/or the 
location in relation to a surface water source. Industrial activities that discharge to receiving 
waterbodies are also of concern for water quality.  

Dangerous Goods Routes  

Within Edmonton, there are several dangerous goods 
routes that cross the NSR upstream of the WTPs. Just 
upstream of E.L. Smith, the Anthony Henday Bridge 
crosses the NSR and is designated as a dangerous 
goods route but, being a newer bridge, has spill 
containment infrastructure (Figure 28). The Quesnell 
bridge is also a designated as a dangerous goods route 
and is located upstream of the Rossdale WTP. This 
bridge does not have containment built onto the bridge 
deck. Other river crossings upstream of the Rossdale 
WTP include the Groat Road Bridge, High Level Bridge 
and Walterdale Bridge, with only the Walterdale having 
containment for runoff. The High Level and Walterdale 
Bridges are designated 24-hour truck routes (green 
line). While these bridges are not considered dangerous 
goods routes, traffic crossing these bridges could still be 
carrying dangerous goods. Additionally, the Anthony 
Henday also crosses the Blackmud, Whitemud and 
Horsehills creeks which drain to the NSR upstream of 
the Rossdale WTP, and Whitemud Drive also crosses 
Whitemud Creek. Again, newer brides like Waterdale 
and Henday bridges have containment areas to capture 
runoff and spills to prevent them from going directly to 
the NSR. 

MEDIUM TO LOW RISK 
Due to their proximity to WTP 
intakes, the wide variety of 
potentially pollutants transported, 
and the limited options for 
treatment, spills from bridge 
decks are a medium-low risk to 
source water. The volume of 
material that is transported is 
limited and shutting off intakes for 
24-48 hours provides some risk 
mitigation.  
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Upstream of Edmonton, there are six highway crossings along the NSR. These include 
Highway 60 near Devon, Highway 770 near Genesee, Highway 759, Highway 22 near Drayton 
Valley, and Highways 11 and 11A near Rocky Mountain House.  
 
A roadside truck survey conducted by the City of Edmonton in 2012 found that 4.3% of trucks 
over 4,500 kg were transporting dangerous goods (City of Edmonton 2013). A majority of the 
dangerous goods were various types of petroleum products (Figure 29). 
 

 
Figure 28.  Dangerous Goods Truck Routes and River C rossings  with Edmonton  
Boundaries U pstream of WTPs  (Source:  City of Edmonton 201 5). 
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Data Source: City of Edmonton 2013 

Figure 29. Types of Dangerous Goods Carried in Roadside Truck Survey . 

Industrial Discharges  

There are few heavy industrial operations upstream of 
Edmonton aside from oil and gas facilities. Several 
coal-fired power plants were located upstream of 
Edmonton near Wabamun Lake, but were either 
decommissioned, or were converted to natural gas 
between 2021 and 2024. Operational plants include 
Capital Powerôs Genesee station and TransAltaôs 
Keephills and Sundance stations. TransAlta 
announced that the Sundance station would be 
temporarily decommissioned in 2025. Cooling water used for thermoelectric power generation 
at the Genesee, Keephills and Sundance plants represent the largest water diversion use in 
the upstream basin. However, since most of the water is used for once-through cooling water 
purposes, there are no significant impacts from a drinking water source perspective associated 
with discharges back to the river from these thermoelectric facilities. While the plants currently 
run on natural gas, which is not expected to have an impact on water quality, these plants 
operated for decades burning coal, and the resulting fly ash was landfilled near these plants. It 
is assumed that the fly ash is secured and poses little risk to the river or groundwater. 
 
Light industrial operations exist within Edmonton and other municipalities. While these 
operations do not directly discharge to the NSR, they have the potential to release pollutants 
into the groundwater as well as stormwater infrastructure that drains to the NSR. catch basins 
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have some containment built in for small spills and, when reported, are removed by vac trucks 
before they travel downstream. 

Roads  and Seismic Lines  

Roads and seismic lines are specific examples of 
linear disturbances that can negatively impact 
watersheds. Roads, and trails, particularly those used 
for off-highway vehicles, can alter the flow and water 
quality in headwater streams and negatively impact 
the soils, vegetation, and animals in these watersheds 
(Farr et al. 2017).  
 
Roads and seismic line abundance was calculated 
using data from ABMIôs (2021) linear disturbance 
layer. There are a total of 23,950 km of roads and truck 
trails in the NSR watershed equating to a density of 
0.86 km/km2, an area of 290.94 km2, and 1% of the watershed area (Figure 30). There has 
been an increase of road area of 2.75% from 2018 to 2021. Paved roads comprise 4,974 km 
and cover 91 km2 of the watershed. However, in rural areas, paved roads extend only 
approximately 2,000 km and cover less than 50 km2. Gravel roads, consisting of mainly county 
maintained roads, comprise 6,846 km in length and 77 km2 in area. Most of the paved and 
gravel roads are concentrated in the lower portion of the watershed between Edmonton and 
Drayton Valley. There are 56 km of designated ATV trails and this has stayed the same since 
2018. 
 
Alberta Environment and Sustainable Resources Development (now AEPA) summarized the 
thresholds at which various animals are impacted by road densities: 0.4 km/km2 for grizzly bear, 
1.25 km/km2 for black bear and 0.62 km/km2 for elk (AESRD 2012a). They also summarized 
the relationship between road density and bull trout populations and found that moderate risk 
to bull trout populations occurred at densities of 0.1 ï 0.2 km/km2, high risk occurred at 0.2 ï 
0.6 km/km2, very high risk occurred at densities of 0.6 ï 1.0 km/km2 and bull trout were 
extirpated at densities 1.0 km/km2. Work conducted by the U.S. Forest Service shows that 
habitat effectiveness for grizzly bears, an indicator species, decreases as road densities 
increase. At road densities of 0.8 km road/km2, habitat effectiveness is reduced to 50%; at road 
densities of 1.6 km road/km2, habitat effectiveness is further reduced to 25%. To meet the U.S. 
Forest Service established management goal of maintaining habitat effectiveness in occupied 
grizzly bear habitat at 80%, road densities should be maintained below 0.3 km/km2. Based on 
the literature values, road densities in the NSR watershed are high enough to have a notable 
an effect on each of the species described above. Road densities are low in the headwaters 
and increase with proximity to Edmonton. It is recognized that while there is likely little direct 
relationship the abundance and health of these indicator species and source water quality 
species are indicative of general watershed health. If these components have been 
compromised it likely the integrity of the watershed and its ability to perform ecosystem services 
(i.e., maintain water quality) has also been compromised. The linear disturbance values we see 
in the NSR are high and will be important to monitor as indicators of watershed health.  

LOW RISK 
While roads and seismic lines 
fragment habitat, increase runoff 
and erosion, and impact local water 
quality the impact to water quality in 
Edmonton is small. This is because 
the is high natural variability in  
water chemistry in the NSR and 
EPCORôs WTPs are designed to 
treat water within this range.  
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Data Source: ABMI 2021 

Figure 30.  Roads in the NSR Watershed in 20 21. 
 
Seismic lines typically range in width from three meters (low impact) to six meters (pre-low 
impact). Once a seismic line revegetates, it often becomes a trail-like feature and has been 
categorised as such in ABMIôs data layer. Based on ABMIôs 2021 data, there are 25,117 
kilometers of seismic lines in the watershed, which make up 202 km2 of area. Most of the 
seismic lines are located between Drayton Valley and Rocky Mountain House in the upper 
portion of the watershed; however, little seismic activity has occurred in the headwaters (Figure 
31). Trails make up 30 km2 of the watershed with a cumulative length of ~9000 kilometers.  
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Data Source: ABMI 2021 

Figure 31. Seismic Lines in the NSR Watershed in 20 21. 
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Pipelines  

Based on the Alberta Energy Regulatorôs 
2015 data, there are 31,953 km of pipeline in 
the NSR watershed. Of that, 21,847 km of 
pipeline is operational. The highest densities 
are near Drayton Valley, Devon and Rocky 
Mountain House (Figure 32). There is 4,773 
km of abandoned pipeline, 5,008 km of 
discontinued pipeline, 10 km of pipeline that 
has been removed, and, as of 2015, 314 km 
of pipeline that was pending construction.  
 
The average age of the operational pipelines 
is just over 20 years old, although many of the 
pipelines established in the early 1940s and 
1950s have been converted or upgraded.  
 

 
Data Source: Alberta Energy Regulator 2017a 

Figure 32. Pipelines in the NSR Watershed in 2015  by Status . 
 
  

MEDIUM-HIGH RISK 
Pipeline breaks have the potential to 
release large volumes of hydrocarbons 
directly to the NSR impacting water quality 
in for days/weeks, potentially making water 
untreatable. EPCORôs WTPs have 
submerged intakes, allowing some 
hydrocarbons to bypass WTPs but, 
depending on the activity of the 
hydrocarbon, some may still enter. 
Activated carbon can be by the WTPs 
which may be able to treat contaminated 
water. Emergency plans from pipelines 
companies also reduce risk, but the risk to 
drinking water remains medium-high.  
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Of operational pipelines, over half carry natural gas (42%) or sour natural gas (10%) (Figure 33 
and Figure 34).  High vapour products (HVP) comprise 4%; salt water comprises 4%; and 
surface and potable water comprise 3% of the pipeline length. Substances that are potentially 
more challenging from a water treatment perspective comprise a total of 37% of the length of 
pipeline in the watershed and include oil well effluent (24%), fuel gas (8%), low vapour products 
(1%), and crude oil (4%). 

 

 
Data Source: Alberta Energy Regulator 2017a 

Figure 33. Operational Pipelines in the NSR Watershed by Substance Carried.  
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Data Source: Alberta Energy Regulator 2017a 

Figure 34. Percent of Total Length of Operational Pipelines in the NSR Watershed by 
Substance Carried . 
 

From the perspective of source water protection, both pipeline density and the substance 
carried by pipelines is important in terms of assessing the risk to source water. Additional 
important considerations are the location of the pipeline relative to the mainstem and major 
tributaries of the NSR, and the distance from the WTP intakes. There are nearly 4,000 km of 
pipeline located within 250 m of the NSR mainstem and its major tributaries (  
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Table 7). There are an estimated 380 operational pipelines that cross or intersect the mainstem 
and major tributaries in the NSR basin upstream of Edmonton, and of these, 119 pipelines cross 
the NSR mainstem. Of these pipelines, 58% carry natural or sour gas, 7% carry high vapour 
products, and 4% carry fresh or salt water. These products are a low risk to source water 
protection in the event of a release into the NSR. However, 11% of pipelines crossing the NSR 
or a major tributary carry oil-well effluent, 6% carry crude oil and 1% carry low vapour products 
such as diesel, which are of high risk to source water protection should a spill occur (Figure 
35). The pipelines which carry crude oil are shown in Figure 36. 
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Table 7. Pipelines in the NSR watershed as a function of location to the NSR mainstem 
and major tributaries.  

Substance  Description  Code # Pipelines 
Cross ing  

Major 
Tributary or 
Mainstem  

# 
Pipelines 
Cross ing  
Mainstem  

Length of  
Pipeline within 
250 m of NSR 
or Tributary  

(km)  

Crude Oil Blended Crude Bitumen, 
Crude Oil, Sour Crude Oil, 
Synthetic Crude Oil 

CO 19 6 228 

Fuel Gas Fuel Gas FG 35 5 504 

Water Potable Water, Surface 
Water 

FW 17 14 85 

High Vapour 
Products 

Butane, Ethylene, Propane, 
Pentanes, Liquid Ethane 

HV 22 8 286 

Low Vapour 
Products 

Condensate, Diesel Fuel, 
Gasoline, Heating Oil, 
Hydrocarbon Diluent, 
Kerosene, Solvents 

LV 8 3 49 

Natural Gas Methane, Synthetic Natural 
Gas, Natural Gas With 10 
Mol/kmol Or Less Of 
Hydrogen Sulfide Content 

NG 146 39 1,580 

Oil Well 
Effluent 

Multiphase Fluids OE 68 27 448 

Sour Gas Natural Gas With More Than 
10 Mol/kmol Of Hydrogen 
Sulfide Content 

SG 47 4 702 

Salt Water Salt Water SW 18 13 71 

Total      380 119 3,953 

Data Source: Alberta Energy Regulator 2017a 
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Data Source: Alberta Energy Regulator 2017a 

Figure 35. Materials Transported by Pipelines Within 250 Meters of the NSR Mai nstem 
and its Major Tributaries in 2015 . 

 

 
Data Source: Alberta Energy Regulator 2017a 

Figure 36. Operational Crude Oil Pipelines in the NSR Watershed.  
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There are 204 companies who share ownership of pipelines in the watershed. The highest 
percent ownership is at 8% and is shared by Penn West and ARC Resources (Figure 37). Of 
the companies operating in the watershed, 64 operate pipelines that cross the NSR mainstem 
and its major tributaries. Of those, crude is transported only by Kinder Morgan, New Star Energy 
Ltd., Pembina Pipeline Corporation, and Plains Midstream Canada UCL.   
 
 

  
Data Source: Alberta Energy Regulator 2017a 

Figure 37. Ownership of Operational Pipeli nes in the NSR Watershed . 
 

The Alberta Energy Regulator works to ensure that the design, construction, operation and 
maintenance of pipelines complies with Albertaôs Pipeline Act, Pipeline Regulation, and 
applicable Canadian Standards Association standards. The Alberta Energy Regulatorôs 
pipeline inspection program considers the potential risks of individual pipelines such as the 
products, location, size, failure history and operatorôs compliance history. Pipelines that have 
greater potential risks, such as those that are near waterbodies, or have a poor compliance 
history, receive greater scrutiny (Alberta Energy Regulator, 2017b).  As well pipeline companies 
have operational centers where operators are surveying pipeline pressures and assessing 
possible leaks 24 hours a day. 
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Due to the large number of oil and gas facilities and pipelines located in the NSR basin, the 
likelihood and consequence of a spill / release to the environment was determined to have an 
inherent medium-high risk to Edmontonôs drinking water system (see Section 3.5). Given that 
many of the pipelines are located a considerable distance upstream, advanced warning is 
anticipated to occur before the spill reaches the WTP intakes. However, the Kinder Morgan / 
TransMountain Pipeline crosses the NSR approximately 9 km upstream of the Rossdale WTP, 
and a spill would reach the intake in under two hours. The responsibility to notify downstream 
users of a spill belongs to the party responsible for the spill; however, depending on the nature 
and timing of the event, EPCORôs WTPs could be notified by the Alberta Energy Regulator, 
Alberta Environment and Protected Areas or the Alberta Emergency Management Agency. 
EPCOR is engaged in conversations with industry and regulators to ensure that EPCORôs 
WTPs are promptly notified in the event of a spill.  
 
EPCOR can implement a number of control measures in the event of a spill including monitoring 
on the NSR and at the WTP intakes and shutting off raw water intakes until the spill has passed. 
Additionally, depending on the product spilled and how it mixes in the NSR, the product may 
not enter the submerged WTP intakes. Lastly, the WTPs may be able to fully remove all 
contaminants and continue to produce safe drinking water. These control measures were 
determined to reduce the inherent risk and result in a medium-low residual risk (see Section 
3.5). Although there is a low likelihood of a significant oil pipeline spill reaching EPCORôs WTP 
intakes, the consequence could be high, as it could result in the shut-down of the WTP intakes 
for several weeks or months. Communities on the NSR in Saskatchewan downstream of 
Edmonton were forced to shut off their intakes and find alternate sources of water after the 
Husky Energy pipeline spill into the NSR in Saskatchewan in July 2016. 

Well Sites  

As of 2021, there were 9,016 active wells, whereas in 
2018 there were 9,710 active wells comprising an 
area of 137 km2. Of these approximately 50% were 
oil wells and 30% were gas wells and the remaining 
wells were cased or other types of wells. Additionally, 
there were 6,656 abandoned well sites comprising an 
area of approximately 96 km2 in the watershed. Most 
of the active well sites were located near Drayton 
Valley; however, most of the abandoned well sites 
were located closer to Edmonton (Figure 38). The 
oldest oil and gas wells were drilled in the 1940s.  

MEDIUM LOW RISK 
Well sites have the potential to 
release large volumes of 
hydrocarbons; however, the spill 
would first occur on land before 
entering the NSR, reducing the 
likelihood and impact of a 
catastrophic spill reaching EPCORs 
intakes, making the risk to drinking 
water medium-low.  
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Data Source: AMBI 2018 

Figure 38. Map of Well Sites in the NSR Watershed  in 2018. 
 

Railways  

There are relatively few railways in the NSR watershed. There are only two rail crossings of 
the NSR mainstem, and both are located near Rocky Mountain House (Figure 39). There are 
also railways located near Lake Wabamun, and a railway crosses several tributaries of the 
NSR a short distance upstream of Edmonton. Risks of rail spills affecting the NSR is low due 
to few crossings. 
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Data Source: ABMI 2018 

Figure 39. Map of Mines and Railway Lines in the NSR Watershed.  

Mines (Coal, Gravel)  

There is currently relatively little coal mining activity 
in the NSR watershed; 54 km2 of the watershed 
categorized as coal mine and 26.9 km2 is categorized 
as open coal pit mine (0.3% of watershed). Coal 
mining was limited to the areas near Wabamun Lake 
Area, which drain into Wabamun Lake or pit lakes 
(1.5 km2) (Figure 40). Wabamun Lake connects to 
the NSR through Wabamun Creek; however, 
because of a weir at the outlet, water from Wabamun 
Lake does not overflow into the creek very often. 
Coal mining in the area stopped in 2021/2022 when 
the nearby power plants converted to natural gas and 
the mines have been decommissioned. 
 

LOW RISK 
Given the absence of coal mining in 
the headwaters and that coal mines 
near Wabamun Lake have been 
decommissioned, the risk of coal 
mines affecting water quality in the 
NSR is currently negligible. Gravel 
and peat mining occur in very small 
areas of the watershed and are 
unlikely to significantly affect water 
quality in the NSR. The risk of mining 
activities to drinking water is 
currently low. 
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Data Source: GoA 2020 

Figure 40. Map of Coal Mines , Agreements, and Active Mines in the NSR Watershed.  
 
Coal mine development in Alberta is guided by the Government of Alberta's Coal. This policy 
came into effect in 1976. The Coal Policy was rescinded in July of 2020 and was cited by the 
Government of Alberta as being obsolete. In this period, restrictions on category 2 and 3 lands 
were removed whereas protection of category 1 lands remained. Due to public outcry, the Coal 
Policy was reinstated on Feb 8th, 2021. It is expected the current Coal Policy will be reviewed 
in the coming years and replaced by a new policy. This is being completed through the Coal 
Modernization Initiative and a final plan will be completed in late 2025.  
 
The scope of the current policy is wide-ranging and includes a land use classification system 
which divided the Rocky Mountains and Foothills in Alberta into four main categories. The 
categories dictate where and how coal leasing, exploration and development can occur. There 
is no mining or exploration allowed in category 1 lands which generally include National and 
Provincial Parks and other protected areas. Surface mining is generally not permitted on 
category 2 lands, which include parts of the Rocky Mountains and the Foothills, and exploration 
and underground development is limited. Exploration is allowed on lands listed as category 3 
under the normal process, but development in these areas is still somewhat restricted. Category 
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4 lands consist of the remaining areas, where coal mining is permitted. There are no category 
4 lands within the NSR watershed. The City of Edmonton and EPCOR worked together to 
complete and publish a more detailed risk assessment on the potential effects of coal mining in 
2021. EPCOR has also completed a detailed risk assessment and literature review that outlines 
potential effects to aquatic ecosystems, source water, and other water uses and that work 
informs this SWPP. The assessment here is limited only to drinking water source risks at 
Edmonton and does not include other risks or locations (i.e., aquatic health/headwaters areas).  
 
Although the active mine area is currently small, there are coal deposits, coal fields, and 
associated coal agreements that have not yet been developed. Specifically, there are 
1,510 km2 (just over 5% of watershed) of coal agreements in place that are all located in 
Category 2 in areas categorized as high-volatile bituminous coal (Figure 40). Of the remaining 
agreements, 327 km2 is under the normal approval process and 15 km2 is under category 3. 
Coal agreements are leases issued by the Government of Alberta that give the holder the 
exclusive right to recover coal within these areas and allows exploration to proceed with a 
permit. In 2019-2020 seven exploration permits were granted for approximately 320 km2 total 
area. However, a coal agreement does not grant permission to develop a mine. In order to 
develop a mine, the holder of a coal agreement requires a mine permit and a mine licence from 
the Alberta Energy Regulator (AER). Under the Environmental Protection and Enhancement 
Act (EPEA), an environmental impact assessment (EIA) would be required, which allows the 
AER to examine the effects that the proposed project may have on the environment, and 
determine if the project is in the public interest. An approval issued by the AER under EPEA 
outlines the obligations and responsibilities for design, construction, operation and reclamation 
of the coal mine. Following the completion of mining activities, reclamation certificates issued 
under EPEA certify that all reclamation requirements have been met and that companies have 
done everything they can to return land to a state functionally equivalent to what was there 
before development took place. It is not clear if, under new regulations, if coal mining would be 
economically feasible for any areas in the NSR basin. However, there have been no new mining 
licence applications in the NSR basin recently.  
 
While open pit or surface coal mines have the potential to affect water quality and quantity in a 
number of ways, the impacts to drinking water quality in Edmonton are expected to be minimal 
due to the relatively small footprint (<5% of the watershed) and the dilution capacity of the NSR. 
This does not mean that coal mine impacts are not important for streams in the headwaters of 
the North Saskatchewan River in terms of water quality and aquatic ecosystem health, just that 
from an Edmonton drinking water perspective, source water quality is not expected to change 
in a significant way. That said, due to emerging science of selenium fate and transport and 
long-term mining effects that can be set in motion by the physical alteration of the headwater 
areas with low remediation potential, it is critical that modelling assessments be completed 
before any mining activity is permitted.  This is particularly true at a watershed scale where the 
cumulative effects of mining need to be considered. 
 
The removal of surface vegetation and construction of roads have the potential to increase 
erosion, and therefore increase suspended solids, turbidity and the volume of runoff. Mine 
waste can also result in acidification, elevated metals and total dissolved solids. However, coal 
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mines would require Environmental Assessments and Aquatic Effects Monitoring programs 
required by the AER and AEP under EPEA, which are designed to limit downstream impacts to 
water quality. Mines would presumably install tailings dams/ponds in order to capture flows and 
reduce suspended solids and metals. With these control measures in place, it is assumed that 
impacts to water quality will be relatively small and localized. Given the anticipated government 
requirements, the distance downstream of EPCORôs WTPs, the assimilative capacity and 
existing water quality of the NSR, again it is anticipated that the impacts to water quality in 
Edmonton would be negligible from a drinking water perspective.  
 
Selenium is a parameter of concern that has been associated with coal mining effects globally 
and in Albertaôs mountain regions. From a drinking water treatment perspective, it anticipated 
to have a negligible effect; background levels in the NSR are very low (<0.5 ɛg/L) and two 
orders of magnitude lower than current Health Canada Guidelines (50 ɛg/L). Selenium is an 
essential element for humans and other organisms, but can be toxic in elevated concentrations, 
and it can bio-accumulate within tissues and result in decreased fish reproduction and viability. 
Elevated selenium has been well documented downstream for open pit coal mines in the Rocky 
Mountains. For example, Luscar Creek and Gregg River, which are directly downstream of 
mining activities, have average concentrations of 17 ɛg/L (<2 ɛg/L upstream) 7 ɛg/L (upstream 
<1 ɛg/L), respectively. When rocks that are high in selenium are brought the surface, runoff can 
enter downstream waterbodies leading to impacts in aquatic life. Alberta Environment and 
Parksô water quality guideline is 2 ɛg/L for selenium for the protection of aquatic life, and there 
is an additional óalert concentrationô of 1 ɛg/L. The alert concentration indicates the need for 
increased water quality and aquatic ecosystem monitoring to support early detection of potential 
bioaccumulation of selenium. It would be expected that new coal mines would be expected to 
meet these guidelines, particularly considering that once selenium rich rock is exposed, 
remediation is very costly and difficult.  
 
EPCOR monitors selenium in the NSR at the WTP intakes monthly, and concentrations are 
very low and far below guidelines. At the E.L. Smith WTP, 60% of samples have been at or 
below the detection limit of 0.2 ɛg/L, and the highest recorded concentration was 0.5 ɛg/L, 100 
times below the drinking water quality guideline. Similar results were found at AEPAôs sampling 
at Devon, where 82% of samples were at or below 0.2 ɛg/L; however, elevated selenium (i.e. 
1.2 to 6 ɛg/L) was detected in three samples during the 1990s. The low concentrations of 
selenium in the NSR, the large assimilative capacity of the river in Edmonton, robust water 
treatment, and the high drinking water guideline compared to protection of aquatic life 
guidelines, means that increases in selenium and impacts to drinking water are not expected 
in Edmonton. Should any coal mining be approved it would be recommended that a cumulative 
modelling approach be taken where rates of selenium loading be quantified on a watershed 
scale (with all potential mines included). Specifically, a calibrated and validated water quality 
model that includes selenium geochemical processes and quantifies expected concentration 
changes in relation to protection of aquatic life guidelines should be developed. Again, this is 
because once disturbance occurs it is very difficult to mitigate and effects on water quality and 
subsequently fish and overall aquatic ecosystem health. 
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The largest risk from an open-pit coal mine to Edmontonôs drinking water source water is the 
possibility of a mine disaster such as the failure of a tailings dam. Waste pits, end-pit lakes, and 
tailings dams are structures utilized to retain runoff and/or wastewater from mine operations. 
The volumes contained within these structures can be large, and typically are high in solids, 
metals and other parameters. In 2013, a tailings dam at the Obed Mountain coal mine near 
Hinton AB failed, releasing over 1 million cubic meters of wastewater elevated in arsenic, metals 
and PAHs into the Athabasca River. In 2014, a tailings dam at the Mount Poly gold and copper 
mine (not a coal mine) in B.C. failed, releasing 24 million cubic meters of mine waste into 
Quesnel Lake. While the failure of tailings dams are rare occurrences, they can have an 
extreme impact to downstream water quality. Without specific details of a proposed mine or 
tailings pond, it is not possible to make a definitive statement regarding the potential impacts of 
the failure of a tailings dam on the water quality in Edmonton; however, such a release would 
likely be a significant event and could require the WTPs to close their intakes. It is impossible 
to estimate how long water quality in the NSR would remain impacted following a mine disaster; 
however, water quality could remain significantly impaired for a number of days. Potential 
impacts of having to shut down the WTPs for an extended period could include implementing 
demand management, boil water advisories, or do-not-consume advisories. 
 
Peat mining is the next largest mining activity, by area, in the watershed. Like active coal mines, 
peat mining is also limited to the upland areas away from direct drainage into the NSR, and 
comprises 13 km2 of the watershed. Due to the small area of peat mining and the location in 
the watershed, water quality impacts from this activity are expected to be negligible.   
 

Gravel mining consists of only 10 km2 of the watershed but is largely located along the 
mainstem of the NSR. In fact, 60% of the gravel mining area is within 500 meters of the NSR 
mainstem (Figure 41). There are 194 gravel pit extraction areas along the NSR, mostly 
clustered near the town of Tomahawk (south of Wabamun Lake) and near Rocky Mountain 
House. Since 2000, 6 km2 of new gravel pits were dug in 106 new pits. The new pits were 
typically dug next to existing pits. Parts of the NSR riverbed is gravel-bed with significant near-
surface sand and gravel deposits. As these deposits are typically connected to surface water 
features, including key tributaries and the riverôs mainstem, gravel extraction can be of concern 
due to the potential impact to the aquifer and increase of sediment entering the river. In 2016, 
the Government of Albertaôs started a review of the sand and gravel program to address 
growing public concern over impacts to waterbodies. 
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Data Source: GoA 2020 

Figure  41. Map of Gravel Pits Along the Mainstem NSR South of Wabamun Lake.  
 

3.2.10 Forestry and Forest Disturbance  

Most of the forestry activity in the North Saskatchewan 
River watershed is located in the upper watershed 
(Figure 42). The forest is a mix of coniferous and some 
stands of mature deciduous forest. These forests are 
critical to source water quantity and quality in the 
watershed, and the loss of forest and perennial 
vegetation can affect watershed hydrology. Land 
disturbances due to loss of forests and uncontrolled 
access have the potential to cause significant land 
erosion, leading to increased amounts of sediment, 
organic material and nutrients entering the NSR and 
its tributaries. These events could cause challenges 
for EPCORôs WTPs, particularly during spring runoff and/or heavy rainfall events.  

LOW RISK 
While forest harvesting can impact 
local water quality, current 
harvesting practices and low 
harvesting rates do not 
significantly impact water quality in 
Edmonton. EPCORôs WTPs are 
designed to treat pollutants most 
commonly associated with runoff 
and erosion, and the overall risk to 
drinking water is low.  
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Data Source: GoA 2020 & 2024 

Figure  42. Forest Management Areas in the NSR Watershed .  
 
The headwaters of the NSR are located in the Green Area, which is primarily publicly owned 
Crown land where resources are managed for forestry, watershed protection, biodiversity, 
tourism and recreation, fish and wildlife, oil and gas development, and conservation. Much of 
the Green Area is divided among various Forest Management Units (FMUs), which are 
administered by the Province. Within each FMU there are several Forest Management Areas 
(FMAs), which are managed using Forest Management Agreements and Plans that are written 
by forestry companies who operate within the FMA. The total area held by FMAs in the NSR 
watershed is 10,018 km2 or 36% of the watershed. The largest FMA in the watershed is held 
by Sundre Forest Industries (16% of the watershed) followed by Weyerhaeuser (14%), 
Sundance (5%) and West Fraser Mills (1%). As part of each of the companyôs forest 
management plan, they must demonstrate that they consider the effect of harvesting on 
environmental aspects of the watershed, including water quality and biodiversity.  
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Harvesting and the regeneration practices are important, as these activities ensure that the 
forest industry that Alberta and Canadaôs forested watersheds remain healthy and sustainable. 
The Government of Alberta regulates harvest levels by specifying an allowable annual cut 
(AAC), which is the annual level of harvest allowed in a forest area over five years to ensure 
long term sustainability. The Government of Alberta approves AACs which vary over time and 
reflect the area available for harvest and the forest management strategies applied to that area. 
AACs are updated due to changes in forest growth and yield data, the area available for timber 
harvest (may change to land use designations such as parks), FMA boundaries, statistical 
analysis methods, wildfire and pest/disease infestations, and provincial management 
strategies. AACs are approved separately for coniferous (e.g., lodgepole pine or white spruce) 
and deciduous (e.g., trembling aspen) groups. In Alberta, AACs are set for Forest Management 
Units (FMUs).  
 
Provincially, actual harvest levels have generally fallen below the AAC level because of market 
conditions or business decisions. Specifically, from 2009 to 2013 only 77% of the AAC of 
coniferous and 50% of deciduous was harvested.  
 
In the NSR watershed clearcutting is the primary method for harvesting timber. For example, in 
2018 all timber harvesting consisted of clear cutting. All areas of provincial Crown land that are 
harvested for timber are required to be regenerated. Regeneration can occur naturally (i.e., 
natural seeding, root sprouting and fire) or by using artificial (direct seeding and seedling 
planting) means; in general, in Alberta is an equal split between the two regeneration methods. 
Successful regeneration of harvested areas ensures that forest lands continue to produce 
timber, but also continue to provide key ecosystem services, such as storing carbon, regulating 
water quality and quantity, and providing wildlife habitat and recreation opportunities. Standards 
and regulations for achieving successful regeneration address the following: species 
composition, density and distribution; age and height of the regenerating trees; and the 
distribution of various forest types and age classes across the landscape. 
 
The provincial government also monitors compliance of forest operations and timber production 
through audits, field inspections, as well as mandatory self-reporting by forest companies and 

Sundre Forest Products:  FMA is 16% of the watershed. They harvest in the headwaters including 
the NSR mainstem, Ram and Clearwater watersheds.  They have a comprehensive mountain pine 
beetle plan which includes targeting the most susceptible stands of pine for harvest.  
 
Weyerhaeueser:  FMA is 14% of the watershed. Their FMP has a detailed plan to address mountain 
pine beetle; an Eastern Slope Integrated Plan that outlines critical wildlife areas; and goals to 
maintain integrity of watersheds. 
 
Sundance Forest Industries:  FMA is 5% of the watershed. They harvest mostly in the Brazeau 
and Nordegg watersheds, was the first company in Alberta certified under the American Forest and 
Paper Association's Sustainable Forestry Initiative (SFI) Program.  
 
West Fraser Mills Ltd.:  FMA is 1% of the watershed. 
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individuals. In 2008, a new forestry inspection program called Forest Operations Monitoring 
Program (FOMP) was introduced to help complement existing initiatives. Compliance is 
considered very high for the province and forested enforcement actions have shown a steady 
decrease from 90 enforcement actions in 2008, to 20 in 2015 (Alberta Agriculture and Forestry 
2017). This decrease is determined to be the result of greater awareness of legislative 
requirements as a result of FOMP. A total of 2,600 FOMP inspections were conducted in 2015. 

Harvesting Rates  

Forestry harvest rates in the NSR were assessed using ABMIôs cutblock data. A cutblock is 
defined as areas where forestry operations have occurred (clearcut, selective harvest, salvage 
logging, etc.). Less than 1% of the total watershed and less than 2% of the FMA area was 
harvested each decade from 1920s through the 1980s (Figure 43 and Figure 44). However, 
forest harvesting rates have increased since the 1980s. In the 1990s, a total of 1.8% of the 
watershed and 5.0% of the FMA area was harvested. In the 2000s, a total of 2.1% of the 
watershed and 6.0% of the FMA area was harvested. From 2010 to 2021 an additional 3.3% of 
the watershed and 9.3% of the FMA area was harvested.  
 
From 2000 to 2021 (~20 years) a total of 5% of the watershed and 15% of the FMA area has 
been harvested for timber. Annual rates of harvest vary from year to year but in the last 10 
years an average of 75 km2 or 0.25% of watershed per year are harvested for timber. This 
results in about a 6% harvest rate per decade of the FMA area. While it is known that forest 
harvesting activities can have negative effects on downstream water quality; most of the 
research appears to be focused on the effects measured at small sub-watershed scales. 
Current research is suggesting that contemporary harvesting practices can result minimal 
increases of sediment, nutrients, and organic material to downstream waterbodies compared 
to harvesting practices used 20 ï 40 years ago (Silins et al. 2020). Considering regeneration, 
which takes a few years, and the low rate of harvest, impacts to water quality at Edmonton are 
not expected to be significant. Further, the impacts from harvesting practices are small 
compared to natural disturbances such as floods and wildfires. EPCOR is financially supporting 
the forWater Network which is conducting research on how forest management practices and 
events such climate change and forest fires will impact water quality and water treatability of 
source water at downstream WTPs. That research has shown that organic matter and sediment 
can be higher downstream of harvested watersheds but in Edmonton that increased is largely 
masked by the high natural variability in organic material and sediment.  
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Data Source: AMBI 2021 

 

Figure 43. Harvested Areas in the NSR Watershed (Last Decade 2010-2021). 
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Data Source: ABMI 2021 

Figure 44. Total  Harvested Area in the NSR Watershed by Decade.  
 

Wildfires  

Since 1934, a total of 2,686 km2 of the watershed has experienced a wildfire, with a majority of 
the wildfires occurring between Drayton Valley and Rocky Mountain House (Figure 45).  
Relatively little of the upper watershed has experienced a fire since 1930s. Most of the forest 
fires that have occurred in the NSR watershed occurred during the 1940s and 1950s (Figure 
46). Forestry management practices (see Section 3.2.9) in the headwaters may have resulted 
in fewer fires; however, there are still large sections of the headwaters of the NSR that have 
experienced neither forestry activities nor a wildfire since records began in the 1930s. In 2023, 
there was a significant fire in the watershed burning 776 km2 (3% of watershed) of area 
upstream of Brazeau Reservoir. EPCOR watershed scientists monitored creeks draining the 
area and did not denote a significant enough water quality change that would impact the ability 
to treat water at Edmonton 
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Data Source: GoA 2019 & ACI 2023 

Figure  45. Wildfires  in the NSR Watershed between 1931 and 20 23.  
 
Prior to the 20th century, the fire regime in Albertaôs montane region was dominated by frequent, 
small, low-severity fires as traditional burning in these areas by Indigenous people was common 
(Farr et al. 2018). More recently, the frequency of fires has decreased due to the end of 
traditional burning practices and increased fire suppression. This has resulted in the aging of 
Albertaôs forests. AESRD (2012b) demonstrated that over 20% of Albertaôs forests were 
categorized as ñover-matureò in 2011. The frequency, severity and size of wildfires along 
Albertaôs eastern slopes are anticipated to increase due to older forests and climate change 
that is anticipated to result in warmer and drier conditions and a longer fire season. 
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Data Source: GoA 2019 & ACI 2023 

Figure  46. Area Burned by Wildfires in the NSR Watershed between 1931 and 201 9.  
 
Forest fires can have a wide range of effects on downstream water quality and quantity (Sham 
2013). The loss of vegetation and ecosystem function can result in increased runoff, increased 
peak flows, flooding and increased erosion. Water chemistry can also change after forest fires, 
including increases in colour (dissolved organic carbon), turbidity, nutrients and metals such a 
lead or arsenic. A study conducted in the headwaters of watersheds in the Rocky Mountains in 
southern Alberta found that large forest fires resulted in a doubling of DOC, a tripling of turbidity, 
and increased phosphorus for several years post-fire (Emelko et al. 2011, 2016). This has 
raised concerns across water utilities across Canada. Following the 2016 wildfires in Fort 
McMurray, increased concentrations of suspended sediment, nutrients, organic carbon, and 
metals were found in the Athabasca River following precipitation events (Emmerton et al. 2020). 
This study demonstrated that wildfires can impact water quality in large rivers that have low-
relief and wetland-dominated landscapes, and can impact water treatment costs similar to other 
studies that have focused on smaller, steeper, and more hydrologically connected headwater 
streams. A recent study by Robinne et al. (2019) calculated an exposure risk of wildfires ability 
to impact drinking water sources in Alberta. The North Saskatchewan watershed above 
Edmonton had a ómoderateô risk compared to other regions in Alberta, largely due the cooler 
and wetter headwater regions of the NSR contributing to fewer and smaller wildfires. Alberta 
Agriculture and Forestry developed a model for the province indicating the likelihood of where 
wildfires will occur (Figure 47). 
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Data Source: Alberta Agriculture and Forestry 2019b 

Figure 47. Relative likelihood of fire based on Alberta Agriculture and Forestryôs 
BurnP3 model   
 
In summary, wildfires in the NSR watershed can impact water quality in the NSR in Edmonton; 
however, the likelihood and risk of significant impacts to EPCORôs WTPs is relatively low. Most 
wildfires in Edmontonôs headwaters are anticipated to be a small percentage of the watershed 
and infrequent, as wildfires that are deemed to have been ñsignificantò by Alberta Agriculture 
and Forestry (personal communication, McLoughlin, 2018) such as the 2014 Spreading Creek 
fire, burned less than 0.6% of the watershed. Additionally, the Bighorn and Brazeau dams likely 
attenuate the impacts of wildfires in these sub-watersheds, due to settling of suspended 
material and the dilution of flushes from burned areas. However, the effects of smaller scale 
wildfires are unlikely to be noticed amongst the highly variable water quality of the NSR and 
this was seen after the 2023 fire where 3% of the watershed burned and effects were within the 
range of natural water chemistry that is seen in the river. More significant impacts would be 
expected if a significant portion (i.e. > 20%) of the watershed were burnt; however, a wildfire of 
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this scale is unprecedented in the last century and is unlikely to occur in the future (personal 
communication, McLoughlin, 2018). 

Mountain Pine Beetle  

The mountain pine beetle (Dendroctonus ponderosae) is a small (< 1 cm) insect with a lifecycle 
that is spent mostly beneath the bark of pine trees and are native to temperate pine forests 
from Mexico to central British Columbia. They play an important role in pine forests because 
their preference for stressed and over-mature (80+ years) trees allows for the development of 
a younger forest. However, when populations of mountain pine beetle grow, they can attack 
young and healthy trees and cause significant and widespread mortality of pine forests. The 
loss of functional tree cover can negatively impact a watershed through rising water tables, 
increases in streamflow due to reduced evaporation, earlier run-off patterns, and increased soil 
erosion; all of which can cause increased turbidity and decreased water quality. Large 
abundances of dead trees could increase the risk and severity of forest fires; however, research 
in the US Pacific Northwest suggests that mountain pine beetle infestations are not correlated 
with the frequency of forest fires and may actually reduce the severity of forest fires (Meigs et 
al. 2015, Meigs et al. 2016) 
 
Cold winter temperatures have historically prevented mountain pine beetles from establishing 
in Alberta, as winter temperatures below -40 oC result in significant beetle mortality (AESRD 
2010). Localized outbreaks of mountain pine beetle occurred in Alberta in the 1940s and again 
in the 1970s. Forest management practices and cold temperatures resulted in the extermination 
of beetle populations from Alberta. In 1997, a third wave of mountain pine beetle infestation 
was detected in a number of locations in Alberta. By 2005 mountain pine beetle had become 
firmly established in western Alberta and the outbreak was declared as an emergency. Large 
populations of beetles arrived from British Columbia in 2006 and 2009 resulting in large 
infestations into west-central Alberta.  The upper reaches of the NSR have a lot of lodgepole 
pine and therefore effects of a pine beetle infestation could be significant. As it stands water 
quality and hydrology have not shown impacts but the infestation, though widespread, hasnôt 
impacted a significant number of trees to date.  
 
Aerial surveys conducted by Alberta Agriculture and Forestry since 2005 indicate that mountain 
pine beetle was first detected in the NSR basin in 2011 in a small location upstream of Abraham 
Lake, and in isolated locations around the Brazeau Reservoir. Aerial surveys in 2017 showed 
very few infected trees in the NSR basin. However, by 2019 the number of infected trees 
dramatically increased, particularly in the Brazeau sub-watershed, Aerial surveys between 
2019 and 2022 continued to show large abundances of infected trees in the Brazeau sub-
watershed; however, the number of infected trees dropped off sharply in 2023 and were absent 
from the watershed in 2024 (Figure 48). The government of Alberta reports that mountain pine 
beetle populations have declined by 98% and that populations have returned to endemic levels 
(GoA 2025). It is believed that cold winters significantly reduced populations. Large wildfires in 
the Brazeau sub-watershed in the summer of 2023 may have also affected populations, 
however, the area of infected trees was much larger than the areas burnt by wildfires.  
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Data Source: GoA 2025 

Figure  48. Provincial mountain pine beetle heli -surveys  in 2020 (left) and 2024 (right).  
 

3.2.11 Wildlife  

The vast forest and steep canyon walls of the NSR 
headwaters area provides important winter habitat 
for bighorn sheep and elk. A diversity of other 
mammalian wildlife is found within the watershed, 
including coyote, beaver, muskrat, cougar, moose, 
deer, bear and other small mammals. It should be 
noted that wildlife, such as beaver, muskrats and 
coyotes, have contributed to parasite values in the 
NSR.  
 
The mainstem of the NSR also has many species of 
fish and contains a higher diversity of fish species than any other waterbody in the province. 
Fish species in the NSR system from its headwaters to the Saskatchewan border include: Lake 
Sturgeon, Goldeye, Mooneye, Lake Chub, Pearl Dace, Emerald Shiner, River Shiner, Spottail 
Shiner, Northern Redbelly Dace, Finescale Dace, Fathead Minnow, Flathead Chub, Longnose 

LOW RISK 
While wildlife contribute fecal material 
to the river, the WTPs are designed to 
treat bacteria and parasites, and the 
risk to source water is low. Wildlife 
populations are not increasing with 
the exception of beaver which are 
reestablishing across the basin after 
near eradication in the early 1900s.   
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Dace, Quillback, Longnose Sucker, White Sucker, Mountain Sucker, Silver Redhorse, 
Shorthead Redhorse, Northern Pike, Mountain Whitefish, Cutthroat Trout, Rainbow Trout, 
Brown Trout, Bull Trout, Eastern Brook Trout, Trout-Perch, Burbot, Brook Stickleback, 
Spoonhead Sculpin, Iowa Darter, Sauger and Walleye. Of note is Lake Sturgeon, which is often 
referred to as a óliving dinosaurô because of its bony plates and leather-like tissue rather than 
the scales that cover most other fish. The population in the North Saskatchewan system is in a 
vulnerable state, consisting of possibly fewer than 1000 fish (Alberta Lake Sturgeon Recovery 
Team 2011). For that reason, it is classified as Threatened under Albertaôs Wildlife Act.  At EL 
Smith WTP, EPCOR operates a Fish Return System which is designed to gently deposit fish 
downstream, ensuring they are not harmed by the water treatment process. 
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3.3 Water Quality   

An integral part of EPCORôs Watershed Protection Program includes gathering scientific data 
to assess source water quality and quantity, fostering collaborative long-term monitoring 
programs to evaluate source waters and effluent impacts, and participating in research 
partnerships to understand evolving contaminants of concern. This work also includes 

investigating linkages between water quality and 
quantity and environmental influences (land use, 
climate change, etc.), as well as evaluating water 
quality in both the mainstem NSR and its 
tributaries. EPCORôs involvement with 
monitoring is accomplished through partnerships 
with either provincial and/or federal agencies, 
Watershed Planning and Advisory Councils, 
stewardship groups, municipalities, as well as 
through independent EPCOR initiatives.  
 
The following sections describe historical and 
current water quality monitoring programs in the 
mainstem NSR and its tributaries. Water quality 
trends are also summarized. 
 
 

 

3.3.1 North Saskatchewan River  Mainstem  Water Quality   

 

Water quality monitoring in the NSR was first initiated in the 1950s in response to pollution 
problems within the City of Edmonton. At that time, municipal wastewater, which included 
domestic sewage and industrial wastes, received only primary treatment. Untreated sewage 
was discharged into the river during rainfall events, garbage was disposed along the riverbank, 
and accidental oil spills at industrial sites were common. Additionally, the population of 
Edmonton almost doubled in the 1950s, and many new industrial plants were constructed. With 
these pressures, it is not surprising that the first report on water quality in 1951 noted elevated 
bacterial levels, extremely low dissolved oxygen levels, odour problems, visible garbage, 
grease deposits and oil. Measurements of these basic water quality parameters resulted in 
pollution control orders to be issued to Edmonton by the Provincial Board of Health in the 
1950ôs.  
 
Water quality conditions persisted until about 1960 when Edmonton constructed a secondary 
sewage treatment plant, packing plant wastes were diverted to lagoons, and garbage disposal 
along the riverbank was discontinued. Additionally, the newly constructed Brazeau dam 
increased winter flows and the assimilation capacity of the river during this critical time. Despite 
improvements, water quality downstream of the City of Edmonton continued to reflect the 
impacts of Edmontonôs municipal wastewater. Further improvements to water quality in the 
NSR accompanied upgrades in treating municipal wastewater, including biological nutrient 

 

North Saskatchewan River Upstream of Edmonton 
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removal and ultraviolet treatment between 1998 - 2005 at the Gold Bar Wastewater Treatment 
Plant, and in 2005 at the Arrow Utilities Wastewater Treatment Plant (formerly Alberta Capital 
Region). The Gold Bar WWTP utilizes Enhanced Primary Treatment which reduces the amount 
of untreated overflow that enters the NSR during wet weather flows. 
 

Water Quality Programs: Historical and Present Day  

Alberta Environment and Protected Areas (AEPA) Monitoring Programs  

Long-term sampling of the NSR by AEPA is part of the Long-Term River Network Project 
(LTRN). Sites are located at Saunders Campground (near Nordegg), Rocky Mountain House, 
Devon, and Pakan. Monthly sampling was done independent of flow conditions, which limits 
the ability to calculate loads accurately. To address this limitation, the LTRN sites underwent 
enhanced sampling between 2008 and 2012, with a focus on higher flow events. LTRN data is 
available from Devon and Pakan from 1987 to present. LTRN sites were established at Rocky 
Mountain House and Saunderôs Campground in 2003 and 2015, respectively. In 2009, the 
LTRN at Rocky Mountain House moved a few kilometres upstream to be located upstream of 
the influence of the Clearwater River. LTRN data are used to evaluate long-term trends in water 
quality and AEPA produces updated trend-analysis reports. The most recent report was 
completed in 2012 for data collected from 1987 to 2011. Anderson (2012) concludes that water 
quality downstream of Edmonton has shown marked improvement with respect to nutrient 
levels and bacteria, and these improvements coincide with enhanced wastewater treatment 
and reductions in loadings from point sources. Additionally, lower nutrient concentrations and 
smaller releases of oxygen-consuming material have resulted in improved dissolved oxygen 
concentrations in NSR downstream of Edmonton. Water quality also improved between 1987 
and 2011 at Devon, but the improvements were smaller than those downstream of Edmonton, 
presumably due to the existing good water quality upstream of Edmonton, and smaller point 
sources of loading located upstream. 
 
Beyond the LTRN program, AEPA has collected water quality data at a number of locations in 
the NSR dating back to 1953. While this data is available electronically, much of it was collected 
prior to the establishment of the upstream dams or was collected over a relatively short period 
of time. AEPA also completed two synoptic water quality monitoring studies on the NSR 
mainstem and major tributaries. Synoptic sampling involves following a plug of water down the 
river over a time period to quantify changes due to tributary and point source inputs. These 
particular studies followed the plug of water as it moved from the NSR headwaters down to the 
border with Saskatchewan. A total of 17 mainstem sites were sampled. The first study occurred 
between 1985 and 1989, included 12 synoptic sampling events. The second study, which 
occurred in 2008 and 2012, included six synoptic sampling events.  
 
The synoptic surveys included the following water quality parameters: routine water chemistry; 
coliforms; Cryptosporidium; Giardia; metals; organics; bacterial source tracking; biological 
aquatic ecosystem health indicators (planktonic and benthic algae); pesticides; and nutrients. 
EPCOR partnered with AEPA on this initiative in 2008 and 2012 to complete Cryptosporidium 
and Giardia analysis, which otherwise would not have been done. A summary report of the 
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2008 and 2012 synoptic surveys was completed by Hutchinson (2014). Conclusions made in 
this report include: 

¶ The NSR naturally increases in nutrients, turbidity and some metals as the river flows 

from the mountains to the prairies; 

¶ Increased nutrients are found downstream of Edmonton, but the magnitude of this effect 

has declined considerably since the 1980s in response to upgrades at the waste water 

treatment plants; 

¶ Periods of increased flow in the NSR correspond to increased concentrations of 

nutrients, turbidity, metals, bacteria and pathogens both upstream and downstream of 

Edmonton; and 

¶ Runoff events result in discharges from combined sewer overflows in Edmonton and 

bypasses at the Gold Bar Waste Water Treatment Plant, resulting in large increases in 

bacteria downstream of Edmonton. 

Environment and Climate Change Canada 

Environment and Climate Change Canada (ECCC) operates two water quality monitoring 
stations on the NSR: one at Whirlpool Point in the headwaters, and the other at the Alberta-
Saskatchewan Border (Prairie Provinces Water Board [PPWB] site). Data are available from 
the early 1980s on, and sites are sampled monthly for a similar suite of parameters as at the 
LTRN sites. While the two ECCC stations provide important information about water quality 
conditions and trends in the North Saskatchewan River, they are of limited relevance to source 
water protection as the Whirlpool point location is located upstream of the Bighorn dam, and 
the site Alberta Saskatchewan border is far downstream of Edmonton. While the data from 
these stations are not considered further in this document, is worth mentioning that data from 
these sites were used by the North Saskatchewan Watershed Alliance to propose site-specific 
water quality objectives for the NSR. In addition, the PPWB used this data to conduct a trend 
analysis on water quality data from 1988 to 2008 (PPWB 2016) highlighting improvements in 
water quality in the NSR downstream of Edmonton.  
 

EPCOR Water Treatment Plant Intake Data  

Since the early 1980s, EPCOR has routinely 
monitored water quality in the NSR at the Rossdale 
and E. L. Smith Water Treatment Plants (WTP) raw 
water intakes. Digitized data for major parameters 
are available from 1995 to present, with a smaller 
number of parameters being available back to 1981. 
The frequency of monitoring is dependent on the 
parameter. Turbidity, colour, conductivity, pH, and 
temperature, are measured continuously through 
online analyzers. Ammonia is also monitored using 
online analyzers during key periods such as spring-
off. A VOC analyzer has been installed at the Rossdale WTP. Due to their operational 

Open Data Initiative : Since 2023 
EPCOR has published its water quality 
data collected as part of the intake 
program and creek monitoring program 
on DataStream. In 2025 AEPA followed 
and now all NSR data can be found on 
DataStream. 
 

 
datastream.org  
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importance, colour, turbidity and VOCs are measured daily, or more frequently, using on-site 
laboratories. Bacteria such as total coliforms and E. coli are measured daily at Rossdale and 
weekly at E.L. Smith. Cryptosporidium and Giardia are generally measured weekly to monthly, 
depending on the plant and time of the year. Microcystin, an algal toxin, was measured monthly, 
but is now monitored quarterly. Nitrate and ammonia, chloride, bromide, bromate, sulphate, 
alkalinity, total organic carbon and fluoride are measured weekly, or more frequently during key 
periods. Total and dissolved phosphorus, total Kjeldahl nitrogen, select metals, total suspended 
solids, total dissolved solids (TDS), total and free chlorine, and sulfide are measured monthly. 
Pharmaceuticals, pesticides and contaminants of emerging concern such as polycyclic 
aromatic hydrocarbons (PAHs) and perfluoroalkylated substances (PFAS) are also measured 
at the WTPs.  
 
A summary of EPCORôs intake water quality for key parameters is found below. For simplicity, 
this report is limited to turbidity, colour, pathogens and select pharmaceuticals and pesticides 
and contaminants of emerging concern as they are key parameters of concern for drinking 
water treatment.  

  

¶ Turbidity - is a measure of cloudiness in water and is also can be used as a proxy for sediment 
levels. Increased turbidity can be caused by soil erosion, stormwater, runoff from disturbed 
landscapes, and algae, to name a few. Elevated turbidity increases the costs of water treatment.  
 

¶ Colour - in water can be an indicator of the extent of plant matter decay, other organic matter, 
algae growth, and minerals (i.e., iron or manganese). The impact that colour has on surface water 
is usually one of aesthetics, however it may also be an indication of toxicity or the presence of 
pathogens. Colour is also associated with taste and odour concerns in drinking water. High colour 
can challenge a WTPôs ability to produce drinking water and also increases the cost of water 
treatment. 

 

¶ Cryptosporidium  and Giardia  species are protozoan parasites that cause gastrointestinal 
illness and infect mammals. In humans, the main causes of disease are C. parvum, C. hominis 
and G. lamblia. Along with indicating a direct risk of human infection, its presence indicates that 
the water is contaminated by fecal matter.  
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Current water quality in the NSR mainstem  

Turbidity  

Median annual turbidity is slightly higher in the NSR at the 
Rossdale WTP intake compared to the E. L. Smith WTP intake. 
While this difference is statistically significant, turbidity is only 3% 
higher at Rossdale. This difference is likely attributable to 
increased inputs from tributaries and storm runoff within 
Edmonton. Due to the similarity of turbidity values and seasonal 
patterns between E. L. Smith and Rossdale WTP, data is only 
presented for the Rossdale WTP.  

 
Sediment concentrations in the river are closely 
associated with higher flows in the NSR, both as a 
function of re-suspension of bed sediments and 
increased sediment inputs from the watershed during 
runoff periods. In years where precipitation and river 
flows are higher, sediment concentrations in the river 
are also higher. On a smaller timescale, sediment 
concentrations in the river are also highest during peak 
flow/runoff events (Figure 49). Because the occurrence 
of high sediment concentrations in the NSR are dependent on hydro-climatic patterns, it is not 
predictable from year to year. For example, in 2016 sediment peaked in April due to spring 
runoff, and again in late July and late August corresponding to large amounts of precipitation 
and flow; however, values were atypically low during the late spring and summer due to a 
prolonged period of dry conditions and low flows. Typically, peaks in turbidity occur in March 
and April, corresponding to spring runoff and again in June and July, corresponding with large 
precipitation events. In general, turbidity will rise above 100 NTU during spring runoff and during 
three to four large rain events throughout the year. 
 

Sediment concentrations in the 
NSR are highest during spring 
runoff and during summer storms. 
The source of the sediment is from 
watershed runoff and re-
suspension or erosion of the 
riverbed and shore. 

Turbidity at a Glance 
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Figure  49. Daily Mean Turbidity at Rossdale WTP Intake Average from 1997 to 20 24 and 
Select Years (2007, 201 6, 2019 and 2022). 
 
Although there is high interannual variability, neither median nor peak sediment levels (as 
measured by turbidity) have changed significantly in the NSR in the last 30 years (Figure 50). 
Further, a óheat mapô of average weekly turbidity does not show any trends of turbidity 
increasing earlier or later in the year, neither does it show that peak turbidity values are 
becoming more extreme (Figure 51). Thus, there is no evidence that the river is experiencing 
increased loads or concentrations of sediment. This is not surprising as the watershed land use 
has not substantially changed. 
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Figure 50. Turbidity at Rossdale WTP Intake 1997 to 20 24 Showing Minimum, First 
Quartile, Median, Third Quartile, and Maximum Values , and Total Annual Flow in the 
NSR. 
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Figure  51. óHeat Mapô of Weekly Average Turbidity  Values at Rossdale WTP , 1997 to 
2024. 
Note: darkest blue colours represent the lowest colour values and darkest red colours represent the highest 
colour values 
 

Changes in land use, such as logging, agriculture and linear developments can result in 
increased erosion and could generate increased turbidity in the NSR; however, modern best 
management practices aim to reduce erosion and increases in turbidity from these practices 
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are likely relatively small compared to the natural variability of the NSR. Wildfires have the 
potential to increase sediments in the NSR; however, typically the areas burned in the 
watershed are relatively small, and the two upstream dams (Bighorn and Brazeau) would 
capture sediments from areas upstream of the dams. In 2023, there was a significant fire in the 
watershed burning 776 km2 (3% of watershed) of area upstream of Brazeau Reservoir. EPCOR 
watershed scientists monitored creeks draining the area and did not denote a significant 
enough water quality change that would impact the ability to treat water at Edmonton. The 
Brazeau Dam also dampened the effects as water quality leaving the dam was not significantly 
impacted. Given this and the high natural sediment loads of the NSR, it is unlikely that wildfires 
would generate changes in turbidity to the extent that it would create significant challenges for 
the WTPs unless a significant portion of the watershed burned.   
  
Climate change could result in turbidity either increasing or decreasing in the NSR. Climate 
models generally predict increases in total precipitation through more frequent and intense 
storm events and more snow falling as rain, which could increase both runoff and erosion, 
resulting in increased turbidity. Increased flows in the NSR will also result in increased 
resuspension of solids and increased bank erosion. Climate models also predict periods of 
increased evaporation which will lead to drier soil conditions in the agricultural areas, potentially 
reducing spring runoff influences on the NSR mainstem. More work, including modeling will be 
required to determine if climate change is expected to generate significant changes in turbidity 
and colour in terms of peaks and seasonality.  
 
Elevated turbidity typically does not cause operational challenges for EPCORôs WTPs, which 
can treat highly turbid water as experienced during floods of the NSR; however, elevated 
turbidity does require additional alum to treat the water and increases operational costs. Low 
turbidity in the NSR is also required by the WTPs to convert to direct filtration, a mode of 
operation that the WTPs enter each fall/winter that requires less treatment and therefore lower 
operational costs and minimizes water quality impacts on the NSR. To date the conversion of 
the WTPs to direct filtration has typically not been hindered by turbidity.  
 

Daily mean turbidity values over 100 NTU occur around 6% of the time, whereas 78% of the 
time daily mean values are below 20 NTU. Turbidity values in the NSR over 1,000 NTU occur 
less than 0.4% of the time; however, these periods can present difficulties for WTP operation. 
From a WTP operation perspective, understanding the probabilities around turbidity values on 
a week-by-week basis is of value. For example, before the beginning of March, daily mean 
turbidity is below 10 NTU 90% of the time based on historical data (Figure 52). By early April, 
turbidity is below 10 NTU less than 50% of the time, and by mid-April, turbidity is below 10 NTU 
less than 10% of the time. Historical data can provide some insight into the most likely periods 
in which turbidity will be high in the NSR and allow WTP operators to adapt. 
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Figure  52. Turbidity at Rossdale WTP Intake for 1997 to 20 24 Compiled by Week of the 
Year.  

Colour  

Colour is a measure of the clarity of the water and is linked closely to the amount of fine organic 
matter present. This material largely originates from decomposing vegetation including animal 
waste and crop material from agricultural areas and forested/wetland areas. It can affect 
drinking water treatment processes and is therefore a parameter that is measured constantly 
at the WTPs intakes. Like turbidity, median annual colour is slightly higher in the NSR at the 
Rossdale WTP intake compared to the E. L. Smith WTP intake. While this difference between 
the two WTPs is statistically significant, colour is only 3% higher at Rossdale. The higher colour 
values at Rossdale are attributable to increased inputs from tributaries and storm runoff within 
Edmonton.  
 
Colour is a key parameter that can affect the ability and the cost of WTPs to produce drinking 
water. Each spring, elevated colour requires that the WTPs dose powdered activated carbon 
as part of the treatment process, resulting in increased operational costs. High colour events 
associated with summer precipitation events have also occasionally required the WTPs to dose 
powdered activated carbon. Colour is typically the key variable in determining when WTPs can 
convert to direct filtration, a mode of operation that the WTPs enter each fall/winter that requires 
less treatment and therefore lower operational costs. In some years, elevated colour in the fall 
has significantly delayed the conversion to direct filtration. Elevated colour during the winter 
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months or early spring has also caused the WTPs to convert back to conventional operation 
prematurely.  
 
Like turbidity, colour is highest in months when flow is greater, but overall, is highest during the 
spring runoff period (April and May) rather than during summer storms (Figure 53). This is due, 
in part, to increased inputs of particulate and organic matter from spring melt which has 
accumulated over the winter months. This accumulation includes manure that has amassed in 
livestock winter feeding areas and standing crop vegetation that has decomposed under the 
snow. While colour is typically highest during spring runoff, large precipitation events in the 
summer and fall can generate elevated colour if the watershed gets wet for an extended period.  
 

 
Figure 53. Daily  Mean Colour at Rossdale WTP Intake Average from 1997 to 20 24 and 
Select Years (2005, 2007, 2016 , 2017, 2019 and 2020). 
 
Average annual colour is variable from year to year and there does no long-term trend of 
median or peak colour values increasing (Figure 54). Despite the absence of a distinct trend, 
there have been several instances in recent years where elevated colour has resulted in 
operational challenges at the WTPs. In 2016, a large precipitation event in late August resulted 
in a large spike in colour up to 200 TCU, which is the highest value measured at the WTPs. 
This large increase in colour affected the ability of the WTPs to produce drinking water and 
production could not keep up with the demand and voluntary water restrictions were put into 
place. Colour in the NSR quickly dropped and the WTPs were able to resume drinking water 
production. Colour continued to remain elevated into the fall and winter of 2016, at levels not 
previously recorded during this time of year. This elevated colour significantly delayed the 
WTPs from switching production to direct filtration, which typically occurs in late fall or early 
winter when colour and turbidity values in the NSR are typically low. An early melt in February 
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2017 resulted in elevated colour and required the WTPs to prematurely stop direct filtration. 
Large precipitation events in July 2019 resulted in the second largest colour peak recorded. 
Elevated colour has also been observed during the late fall and winter during some recent 
years, and in January 2020 and 2024, colour was high enough to cause the WTPs to switch 
from direction filtration to conventional treatment. Given the instances of high colour events in 
recent years, there is an increased desire to understand if colour in increasing in the NSR, or if 
this falls within historic variability. A óheat mapô of 27 years of average weekly colour values 
(Figure 55) does reveal few trends: 
 

¶ The period of 2018 ï 2020 (and to a lesser extent 2016 ï 2020) stands out as a period 
with some of the highest weekly average colour values and prolonged periods of 
elevated colour. While there have been years with similarly high colour values and 
prolonged periods of elevated colour (i.e., 2005, 2011) the period of 2018 ï 2020 does 
stand out. 

¶ The period of 2021 ï 2024 had some of the smallest peak colour values and did not 
have sustained periods of high colour. 

¶ The trend of elevated colour in 2018 ï 2020 and lower colour in 2021 ï 2024 corresponds 
well with the hydroclimatic conditions of these years, with elevated NSR flows in 2018 ï 
2020 and reduce NSR flows in 2021 ï 2024. 

¶ While the earliest spring runoff occurred in 2017, the second earliest spring runoff 
occurred in 2005, and there does not appear to be an identifiable trend of earlier or more 
intense spring runoffs. 

 

 
Figure 54. Colour  at Rossdale WTP Intake 1997 to 20 24 Showing Minimum, First 
Quartile, Median, Third Quartile, and Maximum Values , and Total Annual Flow in the 
NSR. 
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Figure 55. óHeat Mapô of Weekly Average Colour Values at Rossdale WTP , 1997 to 2024. 
Note: darkest blue colours represent the lowest colour values and darkest red colours represent the highest 
colour values 

 
In summary, while the period of 2018 ï 2020 (and to a lesser extent, the period of 2016 ï 2020) 
does stand out in terms of elevated colour values and prolonged periods of elevated colour, 
this trend has not continued through 2021 ï 2024, and is explainable by the hydroclimatic 
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variability of these periods. More work will need to be done to determine if hydroclimatic 
variability is increasing over time.  
 
Climate change is expected to have a variety of effects on colour in the NSR. Longer growing 
seasons, wetter winters, and increased decomposition of organic material in soils is anticipated 
to result in increased export of organics (measured by colour; Ritson et al. 2014). Increased 
precipitation, particularly through more frequent and intense storm events will increase runoff 
and loading of colour in the NSR during these events. Periods of droughts or dry conditions will 
result in reduced runoff and colour; however, Ritson et al. 2014 observed that large flushes of 
colour occur following the first rainfall after a period of prolonged dry conditions, which is what 
appears to have occurred during the high colour event in 2016. 
 
While colour in the NSR is highest during the spring and summer months, elevated colour 
during the winter months can present a challenge to the WTPs. Each fall/winter, the WTPs 
convert to direct filtration, a mode of operation that that requires less treatment and therefore 
lower operational costs. In order to remain in direct filtration, colour must remain below 
~ 10 TCU. While colour values during the winter months are typically < 5 TCU, there have been 
instances of elevated colour during the winter months in some years, most notably in early 
January 2020 where elevated colour required the WTPs to convert back to conventional 
operation prematurely. During the winter months, the majority of the flow in the NSR originates 
from the Bighorn and Brazeau dams upstream. The Bighorn dam is located in the headwaters 
of the NSR and receives water primarily from alpine environments, and that water within the 
reservoir is typically low in colour (< 2 TCU). In contrast, the Brazeau dam receives more water 
from foothill regions that have a lot of fen and bog habitat, and as a result, typically has much 
higher colour during the fall and winter months (5 ï 20 TCU). Even in years where the colour in 
the Brazeau dam is high, the resulting colour in the NSR at Edmonton typically remains below 
10 TCU due to the diluting effects of the Bighorn dam and other surface and groundwater 
contributions to the NSR.  
 
Where problems have occurred in the past is when colour in the Brazeau dam is high, and 
TransAlta decreases the flow from the Bighorn dam and increases the flow from the Brazeau 
dam. TransAlta regularly does this each winter to manage ice conditions below the dams to 
help avoid ice jams and shifting/collapsing the ice on the NSR (TransAlta pers. comm. 2018). 
TransAltaôs normal practice is to maintain a daily average flow of ~ 99 m3/s from the two dams. 
During periods of ice formation, flow from one dam may be restricted, but compensated by the 
other. When the colour is high in the Brazeau dam, and the majority of the flow in the NSR is 
originating from the Brazeau dam, this can increase colour in Edmonton; which has caused the 
WTPs to exit direct filtration prematurely.  
 
EPCOR is highly interested in being able to predict the timing and magnitude of increases of 
colour due to the impact to WTP operation. It is known that colour increases shortly after creeks 
such as Modeste, Strawberry, Weed and Conjuring open in the spring and begin loading colour 
to the NSR. Historically, EPCOR relied upon in-person visual observations from these creeks 
to determine when spring runoff had started. Beginning in 2019, EPCOR, in conjunction with 
AEPA as part of the SaskWatch Monitoring Program, began installing cameras on creeks 



 

84 

 

upstream of Edmonton. These cameras provide real-time photos of the creeks that are highly 
useful for determining when spring runoff begins, or when large storm events may generate 
higher colour values in the NSR. 
 
EPCOR developed a spring runoff prediction tool to predict when colour would increase at the 
WTPs. This simplistic tool is based on a multiple regression model that includes a number of 
different temperature metrics (i.e., the minimum temperature over the past five days, the 
average temperature over the past two days, etc.) and the day-of-year. This tool appears to 
predict the timing of colour increases well; however, there are certainly limitations to this 
approach, including the inaccuracy of temperature forecasts and extreme swings in 
temperature (i.e., several days above 10 oC, followed by several days below -10 oC). The most 
significant limitation of the tool is that it is unable to predict the magnitude of the colour increase. 
EPCOR understands that the magnitude of colour increase during spring runoff is dependent 
upon the depth of snowpack, the rate in which it melts, and the soil moisture; however, 
predictions are still coarse.  
 
Mean daily colour values over 15 TCU (which is the Canadian Drinking Water Quality Guideline 
aesthetic objective for treated water) occurred around 20% of the time since 1997, at both plant 
intakes. The timing of high colour in the NSR is important from a treatment perspective as it is 
linked to taste and odour concerns, which require the addition of carbon to remove. Using 
historical data, the probabilities of colour by week has been compiled (Figure 56). This data 
shows that, for example, by the beginning of March, colour is below 10 TCU over 90% of the 
time, but by early April, there is 50% chance that colour will be above 10 TCU and a 10% 
chance it will be above 45 TCU. Again, predicting the timing of colour spikes in the NSR is 
difficult as it is driven by hydroclimatic and runoff patterns, which are difficult to model and 
predict on a watershed scale. However, historical data can provide some insight into the most 
likely periods in which colour will be high in the NSR.  
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Figure 56. Colour  at Rossdale WTP Intake for 1997 to 20 24 Compiled  by Week of the 
Year. 

Indicator Bacteria  

A variety of indicator bacteria have been monitored at the WTP intakes over the years. Fecal 
coliforms were measured by membrane filtration until 2008. With the introduction of ColilertÊ 
testing (i.e., defined substrate technology), EPCOR slowly began to move away from 
membrane filtration, and in 2005 began enumerating E. coli and total coliforms.  

Since 2005, concentrations of total coliforms and E. coli have been measured weekly at the 
E.L. Smith intake and daily at the Rossdale intake. The increased frequency of testing at the 
Rossdale intake is related to the increased risk of source water contamination from storm 
sewers outfalls located upstream. Storm sewers can discharge high loads of E. coli into the 
NSR, particularly during storm events.  

E. coli showed no discernible trend between 2005 and 2016; however, a notable shift occurred 
between 2017 and 2020, with increased concentrations measured at both WTPs (Figure 57). 
A plot of the individual samples (not shown) showed that mid-way through 2020, E. coli 
concentrations rapidly returned to pre-2017 values. It is believed that the Devon WWTP was 
the source of the elevated E. coli, as it was undergoing upgrades during this period. As E. coli 
concentrations were continually elevated throughout the year, it indicates that the E. coli was 
being loaded to the NSR from a point source. As concentrations were elevated at both WTPs, 
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this indicates that the source of the E. coli was upstream of Edmonton; however, concentrations 
were not elevated in samples collected by AEPA at the Devon LTRN located a short distance 
above the Devon WWTP. The Devon WWTP was only required to measure TSS and BOD from 
its effluent during this period, thus it is unknown if it was the source of elevated E. coli loading. 
Conversations with WWTP staff indicated that their effluent had notably higher TSS and BOD 
loads until their WWTP completed upgrades in 2020, which seems to correspond to when 
E. coli concentrations dropped.  

E. coli is mobilized by precipitation and runoff events, as evidenced by the highest 
concentrations during summer months, followed by spring (Figure 58 and Figure 59). E. coli is 
typically low in the NSR during the winter months, but can be elevated in some years, due to 
cross connections resulting in wastewater entering in Edmontonôs stormwater system, and 
E. coli was highly elevated in 2017 ï 2020, presumably due to Devonôs WWTP.  

 

Figure 57.  E. coli  Concentrations in Rossdale and E.  L. Smith Raw Water ( 2005-2024). 
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Figure  58. óHeat Mapô of Weekly Geometric Mean of E. coli  at Rossdale WTP , 2005 to 
2024. 
Note: darkest blue colours represent the lowest colour values and darkest red colours represent the highest 
colour values 
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Figure  59. Geometric  mean of E. coli  at Rossdale WTP Intake for 1997 to 20 24 Compiled 
by Week of the Year.  
 

E. coli concentrations in the NSR are typically of low concern for drinking water, as both the 
E.L. Smith and Rossdale WTPs treat the raw water from the NSR using chlorination and UV 
disinfection. However, E. coli is regularly measured at the raw water intakes as an indication of 
possible contamination of the source water. To evaluate the water quality in the NSR, E. coli 
concentrations can be compared to the Alberta recreational water quality guidelines. It should 
be noted that the exceedances of the recreational water quality guidelines have no impact on 
the safety of the drinking water supply and this comparison is made only for illustrative purposes 
to show the relative health of the NSR.  

The Alberta recreational water quality guideline for E. coli is that the geometric mean over a 30-
day interval is below 100 MPN/100 mL. Additionally, no more than 10% of samples should 
exceed 320 MPN/100 mL over a 30-day interval. As this guideline is a recreational guideline 
for swimming in water, it should largely only be applicable between the months of May to 
September. Excluding the period of 2017 ï 2020 (when E. coli was elevated in the river due to 
the Devon WWTP), recreational guidelines at E.L. Smith were exceeded the first and second 
guideline for 1% and 8% of the months, respectively. E. coli concentrations were higher at 
Rossdale and exceeded the first and second guidelines for 8% and 15% of the months 
respectively. However, between 2017 and 2020 when E. coli concentrations were elevated, the 

0

100

200

300

400

500
Ja

n

F
e

b

M
a
r

A
p
r

M
a
y

Ju
n

Ju
l

A
u

g

S
e

p

O
ct

N
o

v

D
e
c

E
. 
c
o

li (
M

P
N

/1
0

0
 m

L
)

Week of Year

10th percentile

50th Percentile

90th percentile



 

89 

 

number of months exceeding the two guidelines increase to 30% and 35% at E.L. Smith and to 
80% and 85% at Rossdale. 

In summary, recreational contact guidelines were occasionally exceeded at E.L. Smith and 
were exceeded more frequently at Rossdale. During the period of 2017 ï 2020, guidelines were 
exceeded more frequently, and almost continuously at Rossdale. While urban stormwater has 
typically been seen as a major source of E. coli, sources upstream of Edmonton are also 
capable of causing greater and nearly continuous exceedances. These trends also indicate that 
parameters that have otherwise been consistent for years can suddenly shift due to changing 
conditions upstream. To account for the potential for rapidly changing E. coli concentrations in 
raw water from both upstream sources and the urban stormwater, EPCOR reviews raw water 
E. coli data biweekly.  

Cryptosporidium and Giardia  

Since the infective stages of Cryptosporidium and Giardia, oocysts and cysts respectively, are 
shed with feces, the presence of Cryptosporidium and Giardia in a water source indicates that 
the source has been exposed to fecal contamination. Cryptosporidium and Giardia have been 
associated with several waterborne disease outbreaks, such as the outbreak of 
Cryptosporidium in North Battleford in 2001. Cryptosporidium and Giardia in the NSR present 
a low risk to the drinking water due to the level of multi-barrier treatment provided by the WTPs 
(i.e., physical removal, chemical and UV treatment).  
 
Human population densities, livestock densities, manure application to land, impervious land 
cover, and sanitation systems will impact the occurrence, distribution, and concentration of 
potential sources of fecal contamination, and therefore impact concentrations of 
Cryptosporidium and Giardia in the NSR. Elevated concentrations of Cryptosporidium and 
Giardia can impact drinking water safety and recreational water use. The infective stages of 
Cryptosporidium and Giardia are monitored monthly most of the year. In the fall/winter, when 
river water quality is high and the plant relies on direct filtration for drinking water treatment, 
samples are collected on a weekly or bi-monthly basis. While the concentrations of protozoan 
parasites might seem high, it is important to note that US EPA Method 1623 used for detection 
neither provides information on viability of organisms (i.e., counting dead and alive organisms) 
nor does it provide information on species detected, where only a few are relevant to human 
health. As a result, the counts produced are conservative in nature. It should also be noted that 
the detection limit of both Cryptosporidium and Giardia can vary by an order of magnitude or 
two and can complicate how trends are assessed. For this report, samples that were below the 
detection limit are plotted separately at the value of the detection limit. While Cryptosporidium 
and Giardia samples have been collected since 1998, the current methodology has been in 
place since 2006. Concentrations of Cryptosporidium and Giardia were similar at the E.L. Smith 
and Rossdale intakes, but only data from the Rossdale WTP are presented below. 
 
Concentrations of Cryptosporidium have been steadily declining, and samples that are below 
the detection limit occur more frequently in recent years (Figure 60). Concentrations of Giardia 
show a long-term decline, but concentrations have remained steady over the past 10 years. 
(Figure 61). The declines of Cryptosporidium and Giardia could be related to the decline in 
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cattle in the watershed, and/or improvements in agricultural practices but could also be changes 
in analytical methods. EPCOR is investigating potential laboratory analysis issues. There are 
strong seasonal trends of Cryptosporidium and Giardia with peak abundances of both species 
occurring during the spring freshet (Figure 62). 
 
The species of Cryptosporidium is also important as some Cryptosporidium species/genotypes 
are not considered infectious to humans. The fraction of C. hominis and/or C. parvum, the 
dominant human infectious forms of the parasite, are important in assessing risk to drinking 
water. Some preliminary work has shown C. andersoni is the dominant form in many Alberta 
basins including the NSR however more research is needed to understand seasonal changes 
in pathogen loads. 
 

 
Figure  60. Cryptosporidium  Concentrations in Rossdale Raw Water ( 2006-2024). 
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Figure  61. Giardia Concentrations in Rossdale Raw Water ( 2006-2024). 
 

 
Figure  62. Monthly Average C oncentrations of Cryptosporidium and Giardia at the 
Rossdale WTP  of Samples Above  the Detection  Limit  (2006-2024). 

Microcystin  

Several species of cyanobacteria (also known as blue-green algae) have the ability to produce 
cyanotoxins which have negative effects to human health. The concentrations of toxins can 
become elevated particularly during an algal bloom and can persist in the environment after the 
bloom is over. These toxins can be ingested, inhaled or absorbed through the skin. The 
persistence of toxins in the environment can potentially affect downstream users, where the 
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bloom may not be directly observed.  Microcystins are typically considered to be most important 
class of cyanotoxins, and microcystin-LR has been the prevent and studied microcystin (Health 
Canada 2017). Health Canada drinking water quality guidelines are based on the toxicity of 
microcystin-LR; however, the maximum allowable concentration is 1.5 µg/L of total microcystins 
(Health Canada 2020a). Health Canada has also recommended a precautionary level of 0.4 
µg/L of total microcystins in treated drinking water. Health Canada recently released a proposed 
recreational water quality guideline of 10 µg/L total microcystins (Health Canada 2020b). 
Albertaôs recreational water quality guidelines for microcystin-LR are set at 20 µg/L (GoA 2018), 
and the US EPA guideline is 8 µg/L (US EPA 2019).  
 
Microcystin has been measured monthly at the WTPs between 2017 and 2022 and quarterly 
since 2023. The highest concentration of microcystins detected is 0.27 µg/L with 84 % of the 
samples being below the detection limit of 0.1 µg/L (Figure 63). Microcystin was detected at 
both the E.L. Smith and Rossdale WTPs at similar frequencies and concentrations. Microcystin 
was detected roughly evenly throughout the year, including the winter months (Figure 64). The 
detection of microcystin during the winter months suggests that either cyanobacteria are 
present in the upstream dams, or cyanobacteria may be persisting in the river under the ice. 
Beginning in 2023, microcystin has been measured quarterly at a higher detection limit (0.2 
µg/L). 
 

 
Figure  63. Microcystin concentrations in Rossdale Raw Water (20 17-2024). 
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Figure 64. Number of Detections of Microcystin per Month in  E.L. Smith and Rossdale 
Raw Water ( 2017-2024). 

Contaminants of Emerging Concern  

Contaminants such as pesticides, pharmaceuticals, and other trace organics are low in the 
NSR at WTP intakes.  Beginning in 2004, EPCOR began monitoring raw and treated water for 
contaminants such as pesticides, phthalates, pharmaceuticals, Polycyclic Aromatic 
Hydrocarbons (PAH), phenols, hormones, steroids, and other personal care products (PCP). 
Samples were generally collected quarterly at both WTPs and analyzed for over 230 
parameters, with variation among the parameters analyzed each year. In 2019 EPCOR 
conducted a critical review focused on compounds such as pharmaceuticals, hormones, and 
pesticides. EPCOR recognized that considerable effort was being spent analyzing for 
parameters that were regularly below detection limits, had very low concentrations when they 
were detected, and did not have human health guidelines. EPCOR refocused its monitoring to 
prioritize analyzing parameters that align with provincial and human health guidelines. EPCOR 
continually assesses its monitoring programs and takes a risk management approach for what 
analytes to include within annual monitoring plans. As a result, many parameters that were 
previously monitored stopped being analyzed in 2021. Since monitoring commenced in 2004, 
178 raw water intake samples (E. L. Smith and Rossdale combined) have been analyzed for 
parameters of emerging concern.  

The number of detections in that period was low (247 detections out of over 27,000 tests), 
particularly considering that analytical detection limits for measured parameters are very low 
(typically ng/L). Of the detections, 37%, of the detections were low level phthalates, 27% were 
pesticides, 23% were pharmaceuticals, and 13% were PAHs (Table 8). Except for four PAHs, 
concentrations of each parameter were below Alberta Surface Water Quality Guidelines and 
the Alberta Environmental Quality Guidelines for the Protection of Aquatic Life. Concentrations 
were always below the Canadian Drinking Water Quality Guidelines, with most concentrations 
being several orders of magnitude below the applicable guideline. 
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In 2011 and 2012, EPCOR also collected additional samples for pharmaceuticals, 
hormones/sterols and personal care products. Three samples were collected from each water 
intake for a total of six samples. These samples were tested for a wider range of parameters 
than the quarterly samples described above, and were tested for 150 parameters, only 36 of 
which were also tested for in the quarterly samples. These samples were also analyzed at lower 
detection limits than the quarterly samples. The number of detections in these samples was 
low (24 out of a possible 900 tests; Table 9). Several parameters (i.e., acetaminophen, cotinine 
and DEET) were found in concentrations that were below the method detection limits of the 
quarterly samples, suggesting that these parameters could be present, but not detected by the 
quarterly sampling. None of the detected parameters have corresponding drinking water quality 
guidelines; however, two parameters have guidelines for the protection of aquatic life. Alpha 
ethinyl estradiol was found to exceed the Alberta Surface Water Quality Guideline for the 
Protection of Aquatic Life (0.5 ng/L). Measured concentrations of nonylphenol were three and 
four orders of magnitude below the chronic and acute guidelines, respectively.    

There are several possible sources of these compounds to the NSR. Phthalates are ubiquitous 
in our environment as they are used as softeners in plastics or resins, and sources include 
wastewater plants, leachate from landfills and industrial discharges. Pesticides are used in 
forestry, agricultural, and municipal land uses, and enter the NSR through runoff. 
Pharmaceuticals are typically the result of human use and are therefore found in wastewater 
treatment plant effluent; however, some parameters could be due to animal use and could be 
enter the river through runoff. PAHs are found in coal tar and fire smoke and likely enter the 
river through runoff.  
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Table 8. Summary of Trace Organics  Detected in Quarterly Sampling at E.L. Smith and Rossdale Raw Water Intakes from 
2004 to 2024. 

Parameter  Category  Number of 
Samples  

Number of 
Detections  

Maximum 
Concentration 

(µg/L)  

Alberta Surface 
Water Quality 

Guideline (µg/L)  

Canadian Drinking 
Water Quality 

Guideline  (µg/L)  

2,4-D Pesticide 174 19 0.094 4 100 

2,4-Dinitrophenol Pesticide 142 2 0.1 - - 

Acetaminophen Pharmaceuticals 136 2 0.1 - - 

Aldrin Pesticide 174 1 0.007 - - 

Aminomethyl phosphonic acid  Pesticide 74 1 3.41 - - 

Amoxicillin  Pharmaceuticals 32 1 0.05 - - 

Benzo(a)anthracene PAH 142 4 0.059 0.018 - 

Benzo(a)pyrene PAH 174 1 0.023 0.015 0.04 

Benzo(b)fluoranthene PAH 142 2 0.2 - - 

Benzo(b,j,k)fluoranthene PAH 142 2 0.05 - - 

Benzo(e)pyrene PAH 92 0 0.02 - - 

Benzo(k)fluoranthene PAH 134 1 0.6 - - 

Bis(2-ethylhexyl) phthalate Phthalates 142 28 2.1 16 6* 

Bromoxynil Pesticide 174 1 0.007 5 30 

Butylbenzylphthalate Phthalates 142 26 0.7 - - 

Caffeine  Pharmaceuticals 132 12 0.04 - - 

Carbamazepine Pharmaceuticals 132 1 0.0034 10 - 

Chrysene PAH 142 3 0.0558 - - 

Ciprofloxacin Pharmaceuticals 136 2 0.06 - - 

Clindamycin  Pharmaceuticals 136 2 0.01 - - 

Clodinafop-propargyl Pesticide 142 1 0.08 - - 

Cotinine Pharmaceuticals 142 1 0.015 - - 

Diazinon Pesticide 174 2 0.004 0.17 - 

Dicamba  Pesticide 174 1 0.015 10 110 

Diethyl phthalate  Phthalates 142 14 0.3 - - 

Di-n-butylphthalate  Phthalates 142 21 0.7 19 - 

Di-n-octyl phthalate Phthalates 142 4 0.2 - - 

Enrofloxacin Pharmaceuticals 136 1 0.02 - - 

Fluoranthene PAH 142 2 0.203 0.04 - 

Fluorene PAH 142 2 0.009 3 - 

Fluroxypyr Pesticide 142 3 0.024 - - 
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Parameter  Category  Number of 
Samples  

Number of 
Detections  

Maximum 
Concentration 

(µg/L)  

Alberta Surface 
Water Quality 

Guideline (µg/L)  

Canadian Drinking 
Water Quality 

Guideline  (µg/L)  

Fluoxetine  Pharmaceuticals 136 1 0.01 - - 

Gemfibrozil  Pharmaceuticals 132 1 0.003 - - 

Glyphosate  Pesticide 112 4 3.282 800 280 

Ibuprofen Pharmaceuticals 132 3 0.023 - - 

Imazamox Pesticide 142 1 0.017 - - 

Imazethapyr Pesticide 142 2 0.05 - - 

Indeno(1,2,3-cd)pyrene PAH 142 1 0.01 - - 

MCPA Pesticide 174 2 0.009 2.6 350 

MCPP Pesticide 142 4 0.038 13 - 

Metconazol Pesticide 22 1 0.006 - - 

Methylnaphthalene PAH 43 1 0.007 - - 

N,N-diethyl-m-toluamide (DEET) Pharmaceuticals 104 9 0.324 - - 

Naphthalene  PAH 142 2 0.012 1 - 

Naproxen Pharmaceuticals 132 8 0.02 - - 

Norfloxacin Pharmaceuticals 142 2 0.07 - - 

Perylene PAH 121 2 0.012 - - 

Phenanthrene PAH 142 4 0.092 0.4 - 

Picloram Pesticide 174 6 0.054 29 - 

Propiconazole Pesticide 142 1 0.042 - - 

Pyrene PAH 142 2 0.015 0.025 - 

Quinclorac Pesticide 142 1 0.018 - - 

Retene PAH 121 3 0.038 - - 

Salicylic acid  Pharmaceuticals 132 10 0.24 - - 

Thiamethoxam Pesticide 142 2 0.052  - -  

Triclopyr Pesticide 142 8 0.02 - - 

Trifluralin  Pesticide 148 3 0.009 0.2 - 

Note: * = US EPA guideline as no Health Canada Guideline was available. 
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Table 9. Summary of Trace Organics Detected in Additional Sampling at E.L. Smith and 
Rossdale Raw Water Intakes from 2011 to 2012.  

Parameter  Number of 
Detections 

a 

Concentration range 
(ng/L)  

Acetaminophen 2 19-21 

Alpha-Ethinyl Estradiol 3 15-56 

Amitriptyline 1 1.5 

Amphetamine 1 1.5 

Androstenedione 2 26-29 

Benzoylecgonine 4 1-2 

Benztropine 3 0.33-0.79 

Beta-Sitosterol 1 533 

Caffeine 4 37-46 

Cholesterol 4 49-508 

Ciprofloxacin 1 10.7 

Cocaine 2 0.18-0.29 

Cotinine 4 3.3-7.7 

DEET 6 3.1-7.8 

Diltiazem 1 0.33 

Diphenhydramine 1 2.4 

Enalapril 1 0.38 

Erythromycin 1 0.29 

Flumequine 1 1.5 

Metformin 4 36-74 

Naproxen 2 3.3-3.6 

Nonylphenol 1 6.6 

Sulfamethoxazole 1 1.1 

Valsartan 2 4.1-9.5 
a a total of six samples analyzed. 

Beginning in 2018, EPCOR began collecting quarterly samples for per- and polyfluoroalkyl 
substances (PFAS), which are a large family of synthetic chemicals found in a wide range of 
consumer products such as non-stick products, food packaging, polishes, waxes, paints, 
cleaning products and fire fighting foams. The two most studied PFAS compounds, 
perfluorooctane acid (PFOA) and perfluorooctanesulfonic acid (PFOS) are highly persistent in 
the environment, are classified as and/or possible carcinogens associated with adverse health 
outcomes and have maximum allowable concentrations in drinking water established by Health 
Canada. PFOS was phased out of fire fighting Other PFAS compounds are still used in foams 
but are expected to be less toxic because of their chemical structure. They still have screening 
values established by Health Canada. Since monitoring began in 2018, PFOS, PFOA or any 
PFAS compounds have not been detected in the raw or treated water. PFAS compounds were 
monitored weekly in the summer of 2023 following a large wildfire and subsequent large rain 
event; however, no PFAS parameters were detected.  
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To determine the possible risk from PFAS compounds from firefighting foams, EPCOR reached 
out to fire services in upstream communities and counties to determine which types and 
quantities of foams are being used (Table 10). The Edmonton International Airport and Parkland 
County use a product that contains 6:2 flurotelomer sulfonate, which has a Health Canada 
screening value. Most of the upstream communities use a product (FireAde) that is reported to 

contain PFOA at concentrations of 80 g/L and may contain other PFAS compounds (City of 

Calgary, 2020). Alberta Wildfire uses retardants that do not contain PFAS compounds (personal 
communication, D. Thomas, 2020). Therefore, wildfires that do not burn urban environments 
are not anticipated to be sources of PFAS.   

For many fire-fighting products, it is difficult to determine if they contain PFAS compounds, and 
which specific compounds, as this information is considered proprietary on Safety Data Sheets 
and manufacturers have not responded to EPCORôs requests for information. However, given 
that upstream municipalities typically do not use large volumes of foam, the concentrations in 
the NSR are anticipated to be well below Health Canada Guidelines. However, if a single 
community were to discharge their entire stock in a single event, and if a majority of this product 
entered the river, there theoretically would be enough PFAS to exceed Health Canada 
guidelines and screening values for a short period of time in the NSR at Edmonton. Such an 
event would not likely be caught by our quarterly testing and therefore municipalities should 
report spills/releases of these products.  
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Table 10. Summary of Fire Fighting Foams Used by Upstream Communities . 
Community / 
Location  

Product being used  Estimated amount 
used per year 

Contains PFAS?  

Edmonton 
International 
Airport 

Ansulite 3% AFFF 
(Formula DC-3) 

1,000 L Yes: 6:2 fluorotelomer 
sulfonate 

City of 
Edmonton 

Niagara 1-3 alcohol 
resistant film forming 
fluroprotein foam 
concentrate 

1,000 L Suspected PFAS 

Leduc County FireAde Mil 3% AFFF 
Fire Fighting Foam 

2,000 L Calgary suggests FireAde 
contains trace PFOA 

City of Leduc Angus Fire Hi-Combat 
A Foam concentrate 

300 L Unknown 

Town of Devon  FireAde 3% 
FireAde 0.1% - 1.0% 

FireAde 3%: 60 L 
FireAde 0.1-1%: 240 L 

Calgary suggests FireAde 
contains trace PFOA 

County of 
Wetaskiwin 

FireAde Fire Fighting 
Agent 

100 L Calgary suggests FireAde 
contains trace PFOA 

Parkland County Niagra Foam 
Ansulite  
Fire Aid A/B 
Silvex Class A 

Niagra Foam: 20 L 
Ansul light: 200 L 
Fire Aid A/B: 800 L 
Silvex Class A: 700 L 

Ansulite contains 6:2 
fluorotelomer sulfonate 

Drayton Valley / 
Brazeau County 

T-Storm SFFF 
ALCOSEAL 3/6% AR-
FFFP 
FlameOut Fire 
Suppressor AFFF 

T-Storm: 600 L 
ALCOSEAL: 120 L 
FlameOut : 400 L 

Alcoseal contains 
fluorosurfactants, 
suspected PFAS. T-storm 
and FlameOut do not 
appear to contain PFAS 

Clearwater 
County 

FireAde - Class A&B 800 L Calgary suggests FireAde 
contains trace PFOA 

Alberta Wildfire Phos-Check WD-
881C Class A Foam 
Concentration 

Unknown No 

 

Taken together, these results demonstrate that contaminants such as pesticides, 
pharmaceuticals, phthalates, and PAHs are present in the NSR; however, they are found in 
very low concentrations and are typically not detected. Additionally, most of the trace organics 
that have been tested for, have never been detected. The concentration at which these 
parameters have been detected are typically several orders of magnitude below drinking water 
quality guidelines and surface water quality guidelines for the protection of aquatic life. Some 
of these parameters are also found in EPCORôs drinking water reservoirs, suggesting that they 
are not fully removed through conventional water treatment. Assessing the risk associated with 
these compounds is challenging as many parameters do not have water quality guidelines.  
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A study by the World Health Organization (2012) concluded that impacts of pharmaceuticals in 
drinking water is unlikely to impact human health, and that concentrations in drinking water are 
generally more than 1000-fold below the minimum therapeutic dose. A study conducted by the 
Water Research Foundation (2015) found that a person would need to drink 100,000,000 
glasses of water to obtain a therapeutic dose and there is no definitive links between 
pharmaceuticals in drinking water and human health.  

While some PAHs are known to be carcinogenic, a study by the World Health Organization 
(2003) concluded that it is not possible to directly assess the risk on PAHs on humans due to 
the lack of human data, and that risk is likely due to exposure to mixtures of PAHs, and not 
individual PAHs. It should be noted that PAHs were relatively infrequently detected in the NSR. 
Additionally, the most extensively studied PAH, benzo[a]pyrene, due to its potential effects on 
human heath, has only been detected once, with concentrations below drinking water quality 
guidelines. 

Compared to many other waterbodies, the risk associated with many of these compounds are 
presumably lower in the NSR given the relatively low population and development upstream of 
Edmonton. However, this area is an area of ongoing research, and additional knowledge of the 
effects of combinations of low concentrations of contaminants of emerging concern is required 
before risk can properly be assessed. 

Spills on the NSR  

Chemical spills can enter the NSR through a variety of pathways including industrial discharges, 
storm sewer outfalls, overland flow, tributaries, and directly into the NSR itself. Many of the 
locations and methods of spills being introduced to the NSR are covered in Section 3.2. 
EPCORôs WTPs recognize the threat of spills to drinking water quality and have developed 
lines of communication with provincial regulators (AEPA and AER), EPCORôs drainage 
operators, and the City of Edmonton fire department to directly contact the control rooms of the 
WTPs in the event of a spill on the NSR. EPCOR has run exercises to test these lines of 
communication.  
 
While notable spills have occurred in the NSR, none have directly impacted EPCORôs WTPs, 
but highlight the risk represented by spills. In 2016, the Husky Energy Pipeline spilled 225,000 L 
of crude oil in the NSR near Maidstone, Saskatchewan. This spill significantly impacted the 
downstream communities of North Battleford and Prince Albert, which were forced to shut down 
their water intakes for months and find alternative water supplies. In 2005, 800,000 L of fuel oil 
spilled into Lake Wabamun when a train derailed; however, the spill was contained within Lake 
Wabamun. In August 2019, 40,000 L of oil emulsion spilled into Washout Creek near Drayton 
Valley, and the spill was contained within the creek. 
 
Several smaller spills have occurred within Edmonton and been reported to EPCORôs WTPs, 
as the material entered the drainage system and the NSR. These spills have typically been 
sewage or diesel and have typically been small volumes and have not impacted the WTPs but 
highlights the potential risk of spills entering the NSR in close proximity to the WTP intakes. 
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In 2017, EPCOR engaged Stantec to provide a summary of the risks of a hydrocarbon spill 
upstream of Edmonton. Stantec (2017) identified that the three primary modes of hydrocarbon 
transport are pipeline, rail and truck. Pipelines were the highest risk due to the large number of 
pipelines located upstream (see Section 3.2.7) and that the average pipeline spill volume is 
12,259 L. Pipelines were also reported to have 1.5 incidents per 1,000 km of pipeline. Of these 
incidents, 88% resulted in leaks, and 5% resulted in ruptures. While rail lines were identified as 
a source of hydrocarbon spills, there are few rail lines upstream of Edmonton, and the only one 
which crosses the NSR is in Rocky Mountain House far upstream of Edmonton. While truck 
transport is also a source of hydrocarbon spills on the NSR, there are few crossings (see 
Section 3.2.7), and the maximum volume carried by a truck is relatively small compared to other 
potential spill sources.  Stantecôs report also explored preliminary options of the WTPs ability 
to be able to treat water to meeting drinking water quality guidelines, despite a hydrocarbon 
spill on the NSR. Lastly, Stantecôs report also explored options of alternative water supplies, 
and this is discussed in greater detail in Section 3.3.3.  
 
EPCOR has conducted studies with Natural Resources Canada exploring how hydrocarbon 
spills change over time, and how EPCORôs WTPs could treat a hydrocarbon spill with powdered 
activated carbon, which the WTPs use to treat water with high colour/organic material in the 
spring. Preliminary studies show that the WTPs could treat raw water that has been 
contaminated with crude oil and gasoline.    

 

EPCORôs Stormwater Environmental Monitoring Program  

Since 1991, stormwater quality and quantity have been 
monitored within Edmonton as part of the Environmental 
Monitoring Program (EMP). Prior to 2017, the EMP was 
conducted by the City of Edmonton, but is now managed 
by EPCOR. The EMP currently has three focus points: The 
quantification of loads to the NSR from the combined 
sanitary system and stormwater system; mainstem 
monitoring at four intake locations within/downstream of Edmonton; and monitoring water 
quality in tributaries.  
 
The EMP maintains a network of continuous monitoring stations that are located at five of the 
largest storm sewer outfalls (i.e., 30th Avenue, Groat Road, Quesnell, Kennedale and Belgravia) 
and the largest combined sewer overflow (CSO) (i.e., Rat Creek). The stations include flow 
monitoring equipment and automated water samplers, which automatically collect water quality 
samples during runoff events and to send out emails once the sampling has started. 
Supplementary manual base flow samples are collected twice per month from the four largest 
stormwater outfalls. The parameters monitored for the EMP have varied through time and 
among sites and events, but the most frequently monitored parameters include total suspended 
solids (TSS), chloride, ammonia, nitrate + nitrite, total phosphorus, and E. coli. Beginning in 
2021, metals, colour, fluoride, sulphate, and total organic carbon are also monitored. Other less 
frequently monitored parameters include pesticides, pathogens and volatile organic 
compounds. 

The EMP program monitors 
discharges from storm and 
combined sewer outfalls and 
tributaries within the City of 
Edmonton boundaries.  
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The EMP has shown that storm sewer outfalls and tributaries increase TSS, chloride, nitrogen, 
ammonia, total phosphorus, and E. coli concentrations in the NSR, particularly during 
precipitation and runoff events. For suspended solids although storm sewer outfalls creeks 
within Edmonton do affect water chemistry, upstream sources are the overall net contributor 
(Figure 65). Notable increases of TSS form urban runoff typically only occur during the spring 
and fall when flows in the NSR are low and a local storm occurs (Figure 66). This affects the 
Rossdale WTP only as a small portion of the unmonitored storm sewer outfalls are located 
upstream of the E.L. Smith WTP. Wedgewood Creek and Whitemud Creek, as well as the 30th 
Avenue, Groat Road, Quesnell and a larger portion of the unmonitored storm sewer outfalls are 
located upstream of the Rossdale WTP. TSS concentrations are slightly higher at the Rossdale 
WTP compared to the E.L. Smith WTPs, due to additional loading of TSS from the creeks and 
storm sewers.  

 
Figure 65. Sources of TSS Loading in the NSR  Under Varying Flow Categories , 2010 ï 
2024.  
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Figure  66. Estimated Upstream and Downstream TSS in the NSR, 2010 ï 2019.  
 
Pesticides can be found in stormwater discharges but are still several orders of magnitude 
below drinking water quality guidelines and represent a low risk to source water. A total of 17 
different pesticides have been detected at stormwater outfalls, most of which have also been 
detected in the NSR at the WTP intakes. Pesticides are also detected more frequently at 
Rossdale compared to E.L. Smith, indicating that stormwater is source of pesticide loading to 
the NSR.  
 
Metal concentrations are also elevated in stormwater but represent a minimal risk to drinking 
water due to dilution in the NSR. Metals are largely transported attached to particulate material 
and are removed from drinking water in the treatment process, further reducing risk.  
 
Edmonton also has numerous stormwater management facilities and constructed wetlands. 
While the major function of these waterbodies is to retain stormwater flows and prevent flooding, 
they also provide an opportunity to improve stormwater quality. Monitoring of these waterbodies 
show that they effectively remove E. coli from stormwater, and that TSS, phosphorus and 
metals are also removed, but the trends are variable and inconsistent among the sampled 
waterbodies. EPCOR is also building low impact development (LIDs) features across the 
stormwater system for the purpose of preventing localized flooding, but also for improving 
stormwater quality. 
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3.3.2 Tributar y Water Quality  

A total of 64 named tributaries flow directly into the NSR, 
upstream of Edmonton. Of these tributaries, 44 enter the 
NSR upstream of Rocky Mountain House, whereas the 
remaining twenty enter between Rocky Mountain House 
and the Rossdale WTP. The major contributing 
tributaries in terms of annual flow to the NSR are the 
Cline, Clearwater, Ram, Baptiste, and Brazeau rivers 
(Figure 67). Most of the flow from the headwaters is from 
snowpack accumulation and subsequent melt during the 
summer months. The NSR mainstem is dammed by the 
Bighorn Dam creating Abraham Lake. The Cline River 
joins the NSR at Abraham Lake, whereas the Bighorn, Clearwater and Ram rivers flow into the 
NSR downstream of the Bighorn Dam. Another dam occurs in the basin on the Brazeau River, 
which is dammed just upstream of its confluence with the Nordegg River, creating the Brazeau 
Reservoir.  Major tributaries that flow into the NSR are summarized in Table 11. 
. 

 
Data Source: GoA 2020 

Figure  67. Major  Tributaries in the NSR Watershed  above EPCORôs WTPs.  
 


































































































































