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Abstract 
In 2009, the Federal Government established new regulations for municipal wastewater 

systems and encouraged the provinces and territories to take part and formally commit to 

meeting the new limits. Saskatchewan, along with other provinces and territories, agreed 

to incorporate the new standards into their provincial legislation by signing the Canada-

Wide Strategy for the Management of Municipal Wastewater Effluent (the Strategy).  

This paper will review the current provincial wastewater effluent regulations in 

Saskatchewan and the changes that are being made to meet the requirements set out in the 

Strategy. The most significant changes are to reduce the concentration of nutrients that 

are discharged from wastewater facilities. Nutrients such as phosphorus and nitrogen can 

have significant negative impacts when discharged with effluent into the environment. 

The regulation change aims to improve the health of humans, aquatic species and the 

environment by improving the quality of treated wastewater. The second portion of the 

research will identify the types of upgrades, new processes and new infrastructure that 

would be required under the new legislation and the costs associated with meeting the 

new regulations. The changes to sewage infrastructure and effluent quality will have 

secondary impacts on society, development and the environment. The potential impacts 

and their significance are also analyzed in the thesis.   

The regulation change presents challenges and there may be some initial pushback and 

complaints about increased user fees, property taxes and development fees but it is a 

relatively small price for environmentally responsible wastewater management. Water 

and wastewater treatment (WWT) is an essential service and clean, safe water should not 

be compromised.  Increasing the level of treatment as well as the volume of effluent that 

can be treated will obviously be demanding. However, there are opportunities for grants 

and funding assistance from the federal and provincial governments. Other options may 

alleviate some of the obstacles, for example, regional WWT systems, package treatment 

systems and innovative technologies. As with most regulation changes, the most 

challenging aspect will be implementation and funding the infrastructure upgrades and 

the related requirements that are needed to meet the new effluent standards.  
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1 Introduction  
 
The Canadian Government recently increased the national regulatory standards for municipal 

wastewater effluent. These new regulations will be adopted into the provincial legislation for 

wastewater management and will likely require changes to municipal sewage treatment 

facilities. This will, in turn, affect the cost of servicing communities with wastewater 

infrastructure and result in other impacts. The Canadian Council of Ministers of the 

Environment (CCME) initiated the increase in WWT standards in an effort to increase 

environmental protection and human health in Canada. The revision to the regulations was 

motivated by similar regulatory changes in the United States, which aimed to reduce 

ammonia from WWT systems. The changes to the regulations in Canada and the United 

States are the result of studies that demonstrate the negative impacts of ammonia on 

freshwater species. 

WWT is the process of removing or reducing contaminants from domestic, commercial 

and industrial wastewater supplies in order to yield safe, usable water for drinking and 

domestic use as well as a solid byproduct comprised of the removed contaminants. There 

are different methods of WWT; the processes used depend on the water source, type and 

degree of pollution or contaminants expected in the raw wastewater stream, cost 

effectiveness, population, final use and receiving environment. Treatment can include 

physical, biological and chemical processes by which contaminants are removed.   

Wastewater management is a significant issue mainly for reasons of volume. As 

populations increase, the volume of effluent produced by communities increases and 

requires environmentally and economically responsible management. The dilemma is 

how to treat and manage effluent in a way that is affordable and does not adversely affect 

the environment. In Saskatchewan, wastewater management is an issue of importance 

because many communities in the province are at or reaching their sewage treatment 

capacity. This causes a serious problem for municipalities as they grow in size and 

population. When there is no capacity for additional effluent in a sewage lagoon, 

municipalities are unable to develop new lots to provide for the growth. Lagoons that are 

over capacity can leak or overflow and discharge untreated effluent. From an 
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environmental perspective, wastewater management is important because if not managed 

properly, contamination of land and water can occur.  

Effluent regulations aim to reduce the health and environmental risks associated with 

wastewater. The sewage regulations in Canada have recently been revised to ensure 

further protection of the environment and to provide a consistent national standard. The 

standards for sewage effluent have been revised at both the national and provincial levels 

to limit the concentration of nutrients that are discharged from WWT facilities. The 

higher standards will require many Canadian municipalities to implement more advanced 

methods of WWT in order to achieve the lower nutrient limits and will have an impact on 

government, landowners, society and the environment.   

The changes to nutrient limits in treated effluent were made as a result of information that 

demonstrates the deleterious effects of ammonia on aquatic environments and certain 

freshwater species. Ammonia in freshwater can be acutely and chronically toxic to 

aquatic species and the phosphorus and nitrogen in ammonia encourage plant growth and 

cause eutrophication and excessive algal growth. Additional effects of excess algae 

include a reduction in dissolved oxygen, altered aquatic habitats, and a decline in 

populations of various species. 

This thesis examines existing wastewater legislation and regulations in Canada, with a 

focus on Saskatchewan. It provides an analysis of the revisions required under the new 

Canadian standards from the CCME, the impacts of these changes on effluent quality, 

service quality, cost of service, and how some provinces are responding to the CCME 

plan to increase water quality. 

 

1.1 Objectives 

The objective of this research is to describe the current wastewater regulations in Canada 

and in Saskatchewan and the changes that will be made as a result of the Wastewater 

Systems Effluent Regulations (WSER). The research includes the types of infrastructure 

upgrades that might be required and environmental, social and economic impacts.  
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The primary research question is: how will the new sewage regulations impact 

Saskatchewan? 

The secondary question is: will the objectives of the regulation change be met?  

To respond to the research objective and the primary and secondary research questions, 

the following objectives are defined: 

1. The scope of the research includes the environmental legislation and regulations that 

govern WWT and management in the provinces of Saskatchewan, British Colombia 

and Alberta. The principal sources of research regarding the new regulations are the 

Strategy and the WSER.   

The current regulations will be studied and compared to the new effluent limits 

required under the Strategy and the WSER. The research will attempt to describe the 

infrastructure changes that will be needed to meet the new limits and some of the 

impacts of the regulation change. Finally, based on the research, the paper will 

explain the benefits and strengths, what might be lacking, and if the regulations are 

sufficient. 

  

2. Analysis of the revisions to legislation and regulations governing WWT and 

management in the chosen provinces, including investigation of the purpose or intent 

of those revisions, the potential impact on communities and infrastructure, and the 

balance of benefits and costs associated with the changes required through the 

revisions. The legislative framework and applicable legislative documents will be 

examined. This will include both Federal and Provincial legislation that pertain to 

wastewater. The sewage regulations of Saskatchewan, Alberta and British Colombia 

will be reviewed. The existing regulations and policies in Saskatchewan will be 

studied in the most detail.    

 

The current provincial legislation and regulations are currently being revised to 

increase the minimum level of WWT. The objectives and reasons behind the 
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changes to the regulations will be analysed. The process for incorporating and 

applying the new regulations will also be considered. 

 

The environmental and social impacts will be addressed. The effects of the new 

regulations could result in a need for higher-level treatment systems, more rigorous 

monitoring and changes to water quality. Further, the impacts related to scientific 

knowledge and impacts on scientific and engineering approaches to WWT and 

management will be assessed and discussed.   
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2 Literature Review  

Current Wastewater Legislation and Regulations in Saskatchewan and 

the Expected Changes to the Regulation as a Result of the Canada-Wide 

Strategy for the Management of Municipal Wastewater Effluent 
 

Ashley Beaton* and Dena W. McMartin 

Environmental Systems Engineering, University of Regina, Regina, SK, S4S 0A2 

*Corresponding Author [ashleybeaton@hotmail.com] 

 

2.1 Abstract 

The Canadian Government recently changed the national standards for municipal sewage 

effluent to increase the level of treatment. The Strategy is an agreement that was reached 

by 14 ministers of the environment in February 2009. As part of the Strategy, facility 

operators are to reduce the concentration of biochemical oxygen demand (BOD), 

nutrients and other compounds as well as regularly monitor and record information on the 

quality of the effluent discharged from the facility. The new regulations will be integrated 

into the provincial legislation for wastewater management. The regulations will require 

changes to municipal sewage treatment facilities and will increase the cost of servicing 

communities with wastewater infrastructure. This research paper describes methods of 

treatment, the current sewage legislation and regulations and the changes being made to 

the federal and provincial regulations using Saskatchewan as a case study.  

 

2.2 Introduction 

2.2.1 Legislation 

Federal  

In Canada, there are two principal pieces of legislation significant to the treatment of 

municipal wastewater, The Canadian Environmental Protection Act, 2014 (CEPA) and 
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the Fisheries Act, 2015; the federal government administers both. CEPA governs 

pollution prevention and the protection of human and environmental health in order to 

achieve sustainable development in the country. Under CEPA, the Government of 

Canada has established treatment system performance objectives for specific substances 

such as ammonia, inorganic chloramines and chlorinated wastewater effluents (Canadian 

Council of Ministers of the Environment, 2005).  

The Fisheries Act, 2015 is the principle piece of legislation to govern fisheries in Canada. 

The federal government is also responsible for negotiating international agreements that 

could affect the treatment and management of municipal wastewater. For example, 

negotiating the Great Lakes Water Quality Agreement and the Kyoto Protocol was the 

responsibility of the federal government (CCME, 2005).  

Provincial  

The federal government does not have permitting authority over the construction or 

operation of wastewater facilities. The responsibility for wastewater management is 

transferred to facility owner/operators through a permit to construct or a permit to operate 

issued by provincial and territorial governments. Construction of municipal WWT 

collection systems is also subject to provincial regulatory control.  In Saskatchewan, the 

provincial government delegates some of the responsibility for municipal WWT to the 

municipalities. Municipalities are authorized under The Urban Municipality Act, 1984 to 

develop and maintain works for the collection, transmission, treatment and disposal of 

sewage and storm drainage. As part of this responsibility, municipal councils are able to 

make provisions by bylaw for regulating the discharge of harmful substances into sewers 

and the regulation or control of preliminary treatment of raw sewage before it enters a 

sewer system. Municipalities are also able to require owners to implement the works 

needed for onsite sewage treatment before it is discharged and to prevent the discharge of 

any untreated sewage.  
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Provincial Regulatory Body  

In Saskatchewan, The Environmental Management and Protection Act, 2010 (EMPA) 

and The Water Regulations, 2015, govern water quality and treatment. The minister 

responsible for administering these Acts is able to establish guidelines, standards, 

objectives, management criteria, codes of practice or similar regulatory instruments to 

protect the environment; as well as make the directives needed to carry out the minister’s 

responsibilities included in EMPA.  

The Water Security Agency (WSA) is the provincial body responsible for protecting and 

maintaining the integrity and safety of aquatic habitat, aquatic ecosystems and human 

health. The WSA is authorized by EMPA, 2010 and The Water Regulations, 2015 to 

protect aquatic ecosystems and the aquatic habitat objectives associated with it. This 

includes protection of the bed, bank and boundary of Crown surface waters, aquatic 

habitat, aquatic organisms, and shoreline stability. The WSA is also the regulatory body 

responsible for issuing permits under EMPA, 2010 for all municipal sewage and 

wastewater works that have a design flow of 18 cubic metres or more per 24-hour period.  

 

2.3 Current Sewage Treatment Regulations 

2.3.1 BOD and COD 

Water quality and aquatic life is dependant in part on the presence of dissolved oxygen 

(DO). The decomposition of organic matter is measured as BOD or carbonaceous 

biochemical oxygen demand (CBOD). Oxygen demand is a measure of the concentration 

of the material in water that can be oxidized thereby lowering the concentration of DO 

(Metcalf and Eddy, 2003). BOD is the amount of DO needed for aerobic biological 

organisms to break down organic material in a body of water. The 5-day BOD (BOD5) is 

used to measure the DO used by microorganisms in the biochemical oxidation of organic 

matter. The test for BOD measures the oxygen consumed by bacteria during the decay of 

organic matter in the water (Metcalf and Eddy, 2003). CBOD characterizes a 
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carbonaceous and nitrogenous demand. During this stage, organic nitrogen, nitrite and 

ammonia are converted to nitrate. Both BOD and CBOD are monitored and regulated as 

part of WWT. 

2.3.2 Current Treatment Requirements 

In Saskatchewan, WWTPs must operate to produce effluent that meets the requirements 

established in the operator’s permit, The Water Regulations, 2015, and any other 

regulations made under EMPA, 2010. Currently the regulations require that all licensed 

WWT facilities include at least a secondary level of treatment that produces effluent with 

a maximum concentration BOD5 or COD5 of 30 mg/L and a TSS of 30 mg/L; or 

facultative lagoons that are designed in compliance with section 16(4) of The Water 

Regulations, 2015. 

Unless different requirements are set out in the operator’s permit, section 16(4) of The 

Water Regulations, 2015 requires that all facultative lagoons be designed to include a 

minimum of two cells with a surface area sufficient to ensure a maximum BOD5 loading 

of 30 kg/ha/day. Storage capacity in all cells other than the primary cell should hold at 

least 180 days of sewage flow from all connections and from the entire population served 

by the sewage works. A storage time of 180 to 220 days is generally implemented by 

most facultative lagoon facilities (Water Security Agency, 2004).  

The expected effluent quality produced by well-operated treatment facilities treating 

typical municipal sanitary sewage is provided in Table 2-1. 
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Table 2-1 Sewage Treatment Processes – Typical Effluent Quality 
Process BOD5 

mg/L 

TSS 

mg/L 

Total P 

mg/L 

Total N 

mg/L 

Total c 

coliforms/100 

mL 

Primary (incl. anaerobic lagoon) 75-150 50-110 5-7 25-45 >2x106 

Primary (lagoons with phosphorus 

removal) 

45-85  25-50 1-2 20-40 >2x105 

Secondary (biological with 

mechanical treatment) 

10-25 10-25 3.5-6.5 15-35 2x104 – 2x105 

Secondary (aerated lagoons) 15-30 20-35 4-7 20-40 2x103 – 2x105 

Secondary (facultative lagoons-

spring) 

25-70 20-60 3.5-7 20-35 <2x103 – 2x104 

Secondary (facultative lagoons-fall) 10-30 10-40 2-5 5-20 2x102 – 2x104 

Advanced (secondary with chemical 

treatment, phosphate control) 

5-15 10-30 0.5-1.5 15-35 2x102 – 2x104 

Source: Guidelines for Sewage Works Design January 2013 EPB 203 

 

The specific operating requirements in Saskatchewan are determined by the size of the 

treatment facility, which is related to the population size of the community served and 

flow rates anticipated for those populations (Table 2-2). 

 

Table 2-2 Wastewater Treatment Facility Size Categories in Saskatchewan, Canada 
Wastewater Facility Size Flow (m3/day) Estimated Population 

Very small ≤ 500 ≤ 1,000 

Small > 500-2,500 > 1,000-5,000 

Medium > 2,500-17,500 > 5,000-35,000 

Large > 17,500-50,000 > 35,000-100,000 

Very large > 50,000 > 100,000 

Source: The Water Regulations, 2015 

 

Effluent Irrigation 

If wastewater is sufficiently treated, it can be safely used to irrigate agricultural land.  

The use of suitably treated effluent for irrigation is an acceptable practice and can be 
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beneficial for crop production as well as a useful method of effluent disposal. In order for 

the practice to be favourable, the treatment system must be operated in such a way that all 

health and environmental risks are avoided. Effluent irrigation is often used in the 

following circumstances: 

• In order to avoid discharging effluent onto privately owned land or into 

intermittent watercourses 

• Where nutrient or phosphorus removal is required but not feasible  

• Where treatment requirements are very high and/or are unattainable  

• When a water supply is needed for a nearby forage crop, tree nursery, farm, or 

other irrigation use that presents a low risk to public and environmental health. 

2.3.3 Turbidity 

Turbidity describes the clarity of the wastewater and can range from clear to cloudy to 

opaque. Matter floating in the water, such as clay, silt, fine organic and inorganic matter, 

organisms and algae causes turbidity. Turbidity is a health concern in waters where heavy 

metals, pesticides, or waterborne diseases can attach to suspended particles. Disease 

causing organisms can attach to particles floating in wastewater; the particles then protect 

the organisms from disinfection (Water Security Agency, 2014). This is a significant 

factor in treating water and wastewater because treated water that is highly turbid could 

contain disease-causing organisms.  There is a correlation between turbidity and 

contamination with Giardiasis and Cryptosporidium in water (Water Security Agency, 

2014). Besides health concerns, turbidity is also associated with unwanted taste, odour 

and colour in water. Because of this, measuring turbidity is an important part of 

determining and maintaining water quality. 

Measuring turbidity can indicate the quality of effluent with respect to colloidal and 

residual suspended matter (Metcalf and Eddy, 2003). Turbidity can be measured by 

comparing the light transmitting properties of water to the light scattered by a reference 

suspension under similar conditions. However, there are two problems with using 

turbidity as a measurement of water quality. The first problem is variability. The 

measurements of turbidity are affected by both the light source and the method of 
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measurement.  The second problem is the light absorbing properties of the suspended 

material (Metcalf and Eddy, 2003) 

Routine analysis of bacteria in the water should be performed as measuring turbidity on a 

daily or regular basis can help prevent more significant problems. By monitoring 

turbidity regularly, changes in water quality can be identified early on and preventative or 

corrective measures can be taken. If the level of turbidity increases abruptly, it could be 

an indication that there is a problem or malfunction with the WWT plant.  Turbidity can 

assist the operator in identifying how to optimize the treatment process; for example, 

adjusting the chemical dosage, the rate of chemical addition and other operating 

conditions; measurement can also prevent unnecessary over-treatment with chemicals 

and thereby prevent unnecessary costs. The level of turbidity can be used to identify 

problems in the distribution system and confirm if the system needs to be flushed; and 

can be used to monitor filter backwashing, reduce waste of treated water for backwashing 

filters and lower the operational costs (Water Security Agency, 2014). 

2.3.4 Design Standards for Sewage Works 

When designing a WWTP, consideration should be given to the type of process, 

performance standards, location, sewage flow and loading, plant facility and treatment. 

The process selected should provide sufficient treatment to safely discharge water 

without causing harm to human or environmental health. The process should also be 

suitable with respect to the population size, the community’s operational and 

maintenance abilities and reliability.   

Sewage treatment systems and lagoons should be sited in locations away from 

incompatible land uses. Sewage works are associated with odour and undesirable 

associations and can therefore lower the value of nearby properties. Because of this, they 

should be located where they will not cause a nuisance to surrounding land users.  

Setback distances from wastewater lagoons are required to reduce the impacts of odour 

and provide public health and safety. Setbacks also serve to protect the physical integrity 

of nearby buildings and roads from the potential sights and odours associated with the 

lagoon. The location of lagoons should give consideration to environmental 
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compatibility, the characteristics and volume of wastewater, accessibility, surface water 

and runoff, groundwater supply and the cost and availability of land. The setback 

distance from a lagoon in Saskatchewan is now 457 m from residential development.  

This was recently increased from 300 m in The Subdivision Regulations, 2014 to more 

closely align with the 600 m setback suggested by the Ministry of Environment’s 

guidelines. 

The facility should be the appropriate size to treat peak volumes of effluent generated by 

the community with consideration for shock loading and potential flood events and 

should accommodate all the components required for sewage treatment. The design 

layout should arrange the facility for optimum convenience, efficiency and safety with 

proper access, egress and adequate space for maintenance and operation. Equipment may 

need to be repaired, removed or replaced during the lifetime of the plant and there should 

be adequate space for this to be done safely and conveniently. These factors need to be 

understood and taken into account by council and the consultants involved in the 

planning, design and construction of a WWTP. 

Design for Effluent Irrigation 

If irrigation is used as the method of effluent disposal, the system should be designed to 

meet the requirements specific to the irrigation site; for example, the crop or vegetation 

requirements and soil capabilities. The physical and chemical properties of the soil 

should be conducive to effluent irrigation and favour the characteristics of the effluent.  

The soil should support the properties of the effluent to avoid salt build-up, structural 

changes or other deterioration of the soil. The water table at the irrigation site should be 

deep enough that with the addition of irrigation water, the table does not rise to the root 

zone. Therefore, effluent irrigation is not suggested overtop of shallow aquifers.  

Depending on the volume of water used for irrigation, a hydro-geological study may be 

needed to assess the capability of the soil to accept the effluent.  

Attention should also be given to natural precipitation, alternate water sources for 

irrigation, alternative options during wet years and avoiding unwanted runoff. Irrigation 

sites should be separated from residential development and water supply wells by at least 

300 feet (Water Security Agency, 2013). In some cases, legal agreements respecting 
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water use, access and the duration of the contract might be required between the 

wastewater facility operator and the owner of the irrigation site.   

Effluent used for irrigation should be treated using at least a secondary level of treatment; 

however, disinfection is not usually required. In order to prevent short-circuiting the 

effluent, the irrigation intake pump should be located as far from the influent as possible.  

The secondary lagoon cell, the storage cell, should hold approximately 210-230 days of 

flow.  If another storage cell, separate from the treatment system lagoon, is required to 

hold treated wastewater, it should be located a minimum of 457 m from residential 

development. Industrial wastewater should be considered on an individual basis.  

2.3.5 Lagoon Construction 

Before construction begins, the appropriate geotechnical and hydro-geological studies 

should be completed in order to assess the suitability of the site. If there is groundwater 

below the proposed lagoon site, groundwater information, including water quality, water 

level, gradient and direction of flow should be recorded. The lagoon cell should be as 

impermeable as possible in order to protect the surrounding land and water. Should 

seepage from the lagoon cell occur, the rate of seepage should not exceed 15 cm per year 

(Water Security Agency, 2013). Tests should be conducted to determine the hydraulic 

conductivity of the soil and lagoon lining. If tests can show that groundwater and water 

bodies will not be affected, greater rates of seepage may be allowed.   

The entire lagoon area should be fenced to prevent livestock, wildlife or members of the 

public from entering the area. Gates or other appropriate entryways will allow hauling 

trucks and other vehicles to access the site. Dykes should be constructed to reduce 

surface water from entering the lagoon cells and to prevent spillover. Erosion of the cells 

and dykes can be prevented using riprap or other means of erosion control. 

 

2.4 Regulations in Other Western Canadian Provinces 

2.4.1 In British Colombia 
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In British Colombia, the Environmental Management Act and the Municipal Wastewater 

Regulations govern wastewater management. The maximum effluent quality 

requirements are set out in Parts 5 to 7 of the Municipal Wastewater Regulations; Part 5, 

Division 1 applies to discharging treated effluent to land. Municipal effluent is divided 

into classes according to quality and level of treatment.  

• Class A, high quality municipal effluent resulting from advanced treatment with 

disinfection and nitrogen reduction; 

• Class B, high quality municipal effluent resulting from advanced treatment; 

• Class C, being municipal effluent resulting from secondary treatment; and 

• Class D, being municipal effluent resulting from treatment in a septic tank. 

Municipal effluent cannot be discharged within the zone of influence unless the 

requirements set out in Part 5 of the Municipal Wastewater Regulations, Requirements 

for Discharge to Ground, are met and the discharged effluent is disinfected. The zone of 

influence refers to the area around a water well that supplies water to the well. Municipal 

effluent discharged within 300 m of a drinking water source must meet Class A 

municipal effluent requirements. Table 2-3 describes the different classes of effluent 

quality. 

For Class A or B, a discharger must ensure the minimum saturated soil depth is 0.5 m.  For 

Class C or D, a discharger must ensure that the minimum unsaturated soil depth for 

maximum daily flows of  

• Less than 37 m3/day is 0.75 m, and 

• 37 m3/day or more is 1 m. 
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Table 2-3 Municipal Effluent Quality Requirements 
Requirement  Class A Class B Class 

C 

BOD5 (mg/L) 10 10 45 

TSS (mg/L) 10 10 45 

Fecal coliform 

(MNP/100 mL) 

Median: 2.2 any sample: 14 400, if max flow is </+37 m3/d n/a 

Turbidity (NTU) Average: 2.2 any sample: 5 n/a n/a 

Nitrogen (mg/L) Nitrate-N: 10 total N: 20 n/a n/a 

Source: Municipal Wastewater Regulation 

 

There are a number of aquifers in the Province of B.C. over which effluent with a nitrogen 

content of more than 10 mg/L may not be discharged because an increase in nitrogen can 

cause algae blooms and other concerns. 

Table 2-4 indicates the setback distances from wastewater treatment plants. 

 

Table 2-4 Minimum Setback Requirements 
  Minimum setback 

distance (m) 

 

Row Feature Maximum daily 

flow 

 

  <37 m3/d >/= 37 m3/d 

1 Property boundary 3 6 

2 Building drain, buffer strip 5 10 

3 Body of water 30 30 
4 Water within the Okanagan Basin 30 150 

5 Water well 60 90 

6 Water well within unconfined aquifer 60 300 

Source: Municipal Wastewater Regulation 

 

• For the purpose of row 2, the wastewater facility is a building;  

• For the purposes of row 6, if based on a hydro-geological assessment to determine the 

minimum setback required to protect the well water quality, 
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• The distance from the water well must be extended in accordance with the hydro-

geological assessment, or 

• The maximum daily flow is more than or equal to 37 m3/day, the distance from the 

water well may be decreased, is authorized by a director, to a minimum distance of 90 

m. 

If treated effluent is discharged into water, municipal effluent must meet the requirements 

set out in Part 6: Specific Requirements for Discharge to Water of the regulations.  The 

effluent quality requirements are listed in Tables 9, 10 or 11 of Part 6 (Tables 2-5, 2-6 

and 2-7).  For discharges to streams, rivers and estuaries, if the dilution ratio is less than 

100:1, a qualified professional must conduct an environmental impact study.  The study 

should determine if the quality requirements set out in Part 6 are sufficient or if quality 

should be better. 

 

Table 2-5 Municipal Effluent Quality Requirements If Maximum Daily Flow <10 m3/d 
Municipal 
Effluent Quality 

Receiving Water 

 Streams, rivers and estuaries 
(dilution ratio) 

Lakes Marine Waters 

 ≥40:1 ≥10:1 Surface area 
≥100 ha 

open embayed 

All flows: BOD 
and TSS (mg/L) 

≥45 ≥10 ≤45 n/a n/a 

Source: Municipal Wastewater Regulations 
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Table 2-6 Municipal Effluent Quality Requirements If Maximum Daily Flow ≥10 m3/d - <50 
m3/d 

Municipal 
Effluent Quality 

Receiving Water 

 Streams, rivers and estuaries 
(dilution ratio) 

Lakes Marine Waters 

 ≥40:1 ≥10:1 Surface area ≥ 
100 ha 

open embayed 

All flows: BOD 
and TSS (mg/L) 

≤45 ≤10 ≤45 ≤130 ≤45 

Source: Municipal Wastewater Regulations 

 

Table 2-7 Municipal Effluent Quality Requirements If Maximum Daily Flow >50 m3/d 
Municipal 
Effluent 
Quality* 

Receiving Water 
Streams, rivers and estuaries 

(dilution ratio) 
Lakes Marine waters 

≥40:1 ≥10:1 Surface area 
≥100 ha 

open embayed 

BOD and TSS 
(mg/L) 

≤45 ≤10 ≤45 ≤45 ≤45 

pH 6 - 9 6 - 9 6 - 9 6 - 9 6 - 9 
Total P (mg/L) ≤1 ≤1 ≤1 n/a n/a 
Ortho P (mg/L) ≤0.5 ≤0.5 ≤0.5 n/a n/a 
Interim BOD 
and TSS (mg/L) 

≤130 ≤10 ≤130 ≤130 ≤130 

Source: Municipal Wastewater Regulations 

* Municipal Effluent Quality for daily flows <2x Average Dry Weather Flow 

 

Calculation of Average Dry Weather Flow and Dilution Ratio 

Average Dry Weather Flow (ADWF) is calculated by dividing the total flow to the 

wastewater facility during the dry weather period by the number of days in that period. 

The dilution ratio is calculated in one of two ways. 

(1) By dividing the 2-year return period 7-day low flow in the receiving stream by the 

maximum weekly (7-day) municipal effluent flow, or 

(2) If sufficient data are not available to calculate the 2-year return period 7-day low 

flow or if the discharge is to a lake or marine waters, a ratio is calculated using a 

method and data as authorized by a director (Government of British Colombia, 

2012). 
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Regulation Changes Resulting from the Strategy 

As a result of the Strategy and the WSER, B.C. is negotiating a federal/provincial 

equivalency agreement with respect to the province’s Municipal Wastewater Regulation.  

The agreement will enable WWTP owners and operators to comply with the provincial 

regulations only and not have to meet the WSER.  The objective of the agreement is a 

harmonized provincial framework that incorporates the fundamental pieces of the WSER 

into the provincial regulations for municipal wastewater management. 

2.4.2 Alberta 

Effluent Standards in Alberta 

Alberta has different standards for effluent depending on the population served by the 

treatment system.  Communities with a population less than 20,000 are permitted a lower 

level of treatment and are able to discharge effluent with higher discharge limits.  

Communities with populations of more than 20,000 are required to meet more rigorous 

effluent standards.  Tables 2-8 and 2-9 show the best practicable technology standards for 

both population groups.   

 

Table 2-8 Best Practicable Technology Standards for Municipalities with Current Population <20,000 
Type Parameter Standard Sample Comments 

Secondary (mechanical) CBOD  

TSS 

25 mg/L 

25 mg/L 

Composite 

Composite 

Monthly average of daily samples  

(for both) 

Aerated lagoons CBOD 25 mg/L Grab Monthly average of weekly samples 

Wastewater lagoons 

2 or 4 anaerobic cells (2 day 
retention time in each cell) 

1 facultative cell (2 month 
retention time) 

1 storage cell (12 month 
retention time) 

None 
defined 

None defined None 
defined 

Lagoons built to the specified design 
configuration and drained once a year 
between late spring and fall do not 
have a specified effluent quality 
standard.  Early spring discharges 
may be allowed under exceptional 
circumstances to comply with any 
local conditions.  Discharge period 
should not exceed three weeks unless 
local conditions preclude this rate of 
discharge. 

Source: Table 3.1 Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems: Part 3 
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Communities with a population more than 20,000 not only have lower effluent limits but 

are also required to meet limits for more components than communities with lower 

populations.  This requires more populous communities to have systems with a higher 

level of treatment. This is similar to Saskatchewan in that cities and larger towns are 

usually subject to higher effluent standards.   

 

Table 2-9 Best Practicable Technology Standards for Municipalities with Current Population >20,000 
Type Parameter Standard Sample Comments 
Tertiary (mechanical) CBOD 20 mg/L Composite Monthly average of daily samples 

 TSS 20 mg/L Composite Monthly average of daily samples 

 TP 1 mg/L Composite Monthly average of daily samples 

 NH3-N - Composite Need assessed on a site specific 
basis 

 Total coliform 1000/100 mL Grab Geometric mean of daily samples in 
a calendar month 

 Fecal coliform 200/100 mL Grab Geometric mean of daily samples in 
a calendar month 

Aerated CBOD 20 mg/L Grab Monthly average of weekly samples 

 TP 1 mg/L Grab Monthly average of weekly samples 

 NH3-N - Grab Need assessed on a site specific 
basis 

 Total coliform 1000/100 mL Grab Geometric mean of weekly samples 
in a calendar month 

 Fecal coliform 200/100 mL Grab Geometric mean of weekly samples 
in a calendar month 

Wastewater lagoons 

2 or 4 anaerobic cells 
(2 day retention time 
in each cell) 

1 facultative cell (2 
month retention time) 

1 storage cell (12 
month retention time) 

None defined None defined None defined Lagoons built to the specified design 
configuration and drained once a 
year between late spring and fall do 
not have a specified effluent quality 
standard.  Early spring discharges 
may be allowed under exceptional 
circumstances to comply with any 
local conditions.  Discharge period 
should not exceed three weeks 
unless local conditions preclude this 
rate of discharge. 

Source: Table 3.2 Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems: Part 3 
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Setback Distances in Alberta 

In Alberta, the minimum setbacks for lagoons are defined in Part 3 of the Standards and 

Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems (Table 

2-10). 

 

Table 2-10 Minimum Setbacks from Wastewater Lagoons (metres) 
The property line of the land where the lagoon is located 30 

The designated right-of-way of a rural road or railway 30 

The designated right-of-way of a primary or secondary highway 100 

A building site for school, hospital, food establishment or residential use 300 

 
 

As indicated in subsection 2.3.2, effluent irrigation can be an acceptable and beneficial 

practice provided the wastewater is adequately treated.  Table 2-11 includes the treatment 

requirements for effluent irrigation in Alberta. 

 

Table 2-11 Treated Effluent Quality Standards for Wastewater Irrigation 
Parameter  Standard Type of Sample Comments 
Total 
coliform* 

<1000/100 
mL 

Grab Geometric mean of weekly samples (if storage is provided as part 
of the treatment) or daily samples (if storage is not provided), in 
a calendar month. 

Fecal 
coliform* 

<200/100 mL Grab Geometric mean of weekly samples (if storage is provided as part 
of the treatment) or daily samples (if storage is not provided), in 
a calendar month. 

CBOD <100 mg/L Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

COD <150 mg/L Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

TSS <100 mg/L Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

EC <2.5 ds/m Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

SAR <9 Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

pH 6.5 – 9.5 Grab/composite** Samples collected twice annually prior to and on completion of a 
major application event. 

*For golf courses and parks only 
**Grab sample would suffice if storage is provided; composite sample is required is storage is not provided. 
Source: Table 3.3 Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems: Part 3 
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2.4.3 Current Sewage Treatment Policies in Saskatchewan 

Proper operation and maintenance is needed to ensure that wastewater is properly treated.  

A number of factors are important to ensure efficient treatment: adherence to the proper 

discharge procedures, timing of discharge, odour control, and removal of particles and 

debris.  A two-cell lagoon is generally discharged twice a year, once in the spring and 

again in the fall.  During spring discharge, the effluent is diluted with spring runoff.  

During the fall, effluent is discharged no later than November 1st annually.  By fall, the 

wastewater will have been treated for a sufficient length of time and will be suitably 

treated to release into the environment without dilution.  In order to discharge effluent 

later than November 1st, special consent is required from the WSA as temperatures are 

too cold in the winter to safely discharge water. 

If lagoons are not discharged properly or at the proper time, insufficiently treated 

wastewater can contaminate and pollute the surrounding environment. Lagoons that are 

undersized for the population can result in overflows and high levels of pathogens 

entering the water and soil systems. Prior to discharging effluent into the environment, 

downstream landowners are to be notified of the date, time and estimated duration. In the 

spring, the transfer valve between the two cells is closed and the discharge valve is 

opened to discharge the second cell. When the discharge is complete, the discharge valve 

is closed. The transfer valve between the cells is opened and the depths of the cells are 

allowed to equalize. Once the liquid in the cells is of equal depth, the transfer valve is 

closed and remains closed throughout the summer. The lagoon then operates in a series 

with fluid being transferred by the overflow structure (Water Security Agency, 2004).  

During the fall discharge, the transfer valve between the cells is kept closed. The 

discharge valve is opened and wastewater is released from the second cell. When the 

second cell has drained, the discharge valve is closed. The transfer valve is then opened 

and remains open through the winter (Water Security Agency, 2004).   

If wastewater is treated properly, the water should be green in colour and there should be 

no unpleasant odour. Odour caused by anaerobic conditions can be controlled. To reduce 

odour, oxygen is added to the lagoon cells using mechanical methods such as an aerator 

or sodium nitrate can also be added as an oxygen source. If sodium nitrate is used, 112 
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kg/ha (100 lb/acre) should be added on the first day of application, then 56 kg/ha (50 

lb/acre) each day following if the odour continues. Sodium nitrate can be used at a lift 

station or through a manhole prior to effluent entering the lagoon (Water Security 

Agency, 2004). Treatment by lagoons requires adequate exposure to and action from 

sunlight, air and microbes. If material such as debris, leaves or scum is in the wastewater 

or floating on the surface, adequate sunlight might not penetrate the water thereby 

reducing the volume of oxygen provided by photosynthesis. Any debris on or near the 

surface of the wastewater should be removed in order to maximize the amount of sunlight 

that penetrates the water.   

The facility operator should keep records of the plant operation as accurate record 

keeping ensures the proper procedures and processes are adhered to. Information 

contained in the records should include the dates of discharge, length of time required for 

each discharge, presence or absence of odour, characteristics of the odour, dates of 

sample collection, dates that samples were sent to the lab for testing, specific location 

from which samples were collected, and basin levels before and after discharge.  

Monitoring these factors will help safeguard against inadequate treatment. 

2.4.4 Fish Bearing Waters 

Aquatic habitat protection permits are required for any discharge that may have an 

adverse impact on surface water or the bed, bank or boundary area of water. All work on 

or near Crown surface water requires a permit from the WSA. Exemptions from requiring 

a permit are listed in The Water Regulations, 2015. Work done on bodies of water or 

watercourses that are contained entirely on private lands and do not flow into other 

surface waters are exempt from most of the requirements. 

 

2.5 Recent Changes to the Sewage Treatment Regulations in Saskatchewan 

2.5.1 The Strategy 

The Strategy is an agreement that was reached by 14 ministers of the environment in 

Canada in February 2009. As part of the Strategy, facility operators are to regularly 
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monitor and record information on the quality of the effluent discharged from the facility.  

If the effluent is toxic to fish due to the presence of ammonia, ammonia reduction 

measures will likely be required. 

Progress made on implementing the Strategy is monitored by the CCME and there will be 

continual focus on improvement. The requirements set out in the Strategy are considered 

the minimum; municipalities are able to adopt more rigorous standards for higher quality 

effluent. Jurisdictions may also include further requirements, policies and regulations for 

their facilities.  

According to the CCME’s 2014 Progress Report, Saskatchewan has been and continues 

to work towards applying the new requirements through the permitting provess 

throughout the province. At the time that the report was issued, there were approximately 

91 municipal WWT systems that discharged treated effluent to natural waterways 

(CCME, 2014). The majority of municipal systems use lagoons as the method of 

treatment; the remaining systems use mechanical treatment plants (CCME, 2014). The 

provincial government has completed the risk assessments for communities that 

discharge into waterways using the available data.  

As part of the Strategy, all municipalities are to ensure that combined sewer overflows 

and sanitary sewer overflows do not increase in frequency as a result of development.  

Combined sewers have always been prohibited in Saskatchewan; therefore the new 

regulation does not apply. Saskatchewan continues to work towards including the new 

regulations into its regulatory frameworks. This commitment has not yet been satisfied 

but The Water Regulations, 2015 are in the process of being revised to include the new 

requirements. The draft version of the provincial regulations covers the Strategy’s 

national performance standards (NPS) and the un-ionized ammonia standards required by 

the federal WSER. Implementation of the Strategy has begun by enforcing the (NPS) and 

including the numerical limits in the operational permits of all communities affected by 

the Strategy. It has also been requested that communities monitor ammonia and toxicity 

levels in their treated wastewater effluent and conduct studies to establish site-specific 

EDO’s. Once the initial studies to assess the characteristics of the discharge sites are 

complete, all affected communities will be required to conduct a review, analysis, and 
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risk assessment to establish site-specific EDO’s for each site in accordance with the 

Strategy. 

The WSA Plan for 2014 – 2015 indicates the number of sewage effluent discharges 

between the 2003-04 periods and January 2014. Sewage effluent discharges represent an 

indication of the potential for contamination of source water as a result of poor WWT and 

management. This measure shows the need for compliance with the standards set out in 

the Strategy. Compliance with the Strategy will ensure wastewater meets relatively safe 

limits prior to being discharged into the environment, thereby reducing source water 

contamination. 

In January 2014, roughly 108 wastewater systems had been recognized as potentially 

posing a risk for source water contamination as a result of insufficient WWT (Water 

Security Agency, 2014). Based on the assessments, 88 communities using lagoon systems 

were assigned a risk level of low, medium or high and given a timeline within which to 

meet the applicable NPS. Depending on the level of risk categorization of the wastewater 

facility, the system owner has until December 31, 2020, 2030 or 2040 to comply with the 

new regulations. According to The Plan, approximately 88 of these systems might need 

to comply with the pending Canada-Wide Standards for Municipal Waste Water Effluent 

and 71 might need to meet the WSER developed in accordance with Canada’s Fisheries 

Act, 2015. The WSA and Environment Canada are working towards deciding which 

wastewater systems will need to be managed to the WSER standards. 

2.5.2 National Performance Standards as Required by the Strategy 

In June/July of 2012, the new federal regulations came into effect.  The WSER apply to 

wastewater systems that receive 100 m3 per day of influent and discharge into fish-

bearing waters, such as the Qu’Appelle River in southern Saskatchewan. Under the new 

regulations, any discharge that meets these criteria has to meet the standards in Table 2-

12.  These federal regulations apply to the provinces and territories that committed to the 

Strategy.  They are the minimum standards for effluent discharge; provincial regulatory 

bodies are unable to set standards lower than these but may enforce stricter requirements. 
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Table 2-12 Wastewater Limits Under the WSER 
Parameter Limit 

CBOD <25 mg/L 

TSS <25 mg/L 

Total Residue Chlorine <0.02 mg/L 

Un-ionized Ammonia <1.25 mg/L at 15°C +/-1°C 

 
2.5.3 Downstream Use and Impact Studies 

Downstream Use and Impact Studies (DUIS) evaluate the environment to which the 

effluent is discharged and identify the uses and users downstream from the point of 

discharge.  Based on the downstream uses and users, the DUIS will make a 

recommendation on proposed effluent limits to ensure that the environment downstream 

is protected.  DUIS have been completed for some of the communities along the 

Qu’Appelle including the City of Regina, Town of Lumsden and Town of White City.  

Based on the results of the DUIS, effluent limits have been set for future upgrades to the 

facilities (Table 2-13).  The facilities do not currently meet the new standards but will be 

required to meet them upon completion of their next upgrade. 

There are differences in the effluent limits for each municipal system. The Town of 

Lumsden has a lower E. coli limit because of the proximity of the discharge to market 

gardens. Regina has a lower phosphorus limit because of the greater volume of effluent 

from Regina.    
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Table 2-13 Downstream Use and Impact Studies for Regina and Lumsden 
Parameter Regina Lumsden 

CBOD <15 mg/L <15 mg/L 

TSS <15 mg/L <15 mg/L 

Total Phosphorous <0.75 mg/L <1.0 mg/L 

Total Ammonia-Nitrogen   

     (Apr 1- Nov 30) <4 mg/L <4.0 mg/L 

     (Dec 1-Mar 31) <10 mg/L <100 mg/L 

Un-ionized Ammonia 1.25 mg/L at 15°C +/- 1°C 1.25 mg/L at 15°C +/- 1°C 
Total Nitrogen 

     (Jun 1-Nov 30) 

     (Dec 1-May 31) 

 

<10 mg/L 

<14 mg/L 

 

<10 mg/L 

<14 mg/L 

E. coli <200 CFU/100 mL* <100 CFU/100 mL 

Acute Toxicity (pH adjusted) 

Non-Toxic 

>50% test organisms at 100% 
effluent concentration 

 
 
 

*as a monthly geometric mean with no sample ever exceeding 1000 CFU/100 mL 
 

Qu’Appelle River System 

The Qu’Appelle River system is an environmentally sensitive system and the new federal 

regulations might not be rigorous enough to ensure there are no adverse impacts to the 

environment or aquatic life.  As a result, the WSA has set lower limits for facilities that 

discharge into the Qu’Appelle River.  Facilities that discharge into this river system are 

allowed a total phosphorus limit of < 1 mg/L and must meet the effluent limits set by the 

WSER for all discharges into fish-bearing waters (Government of Saskatchewan, 2002). 

The WSA requires that all communities that discharge into water frequented by fish or 

waters with continuously discharging systems to complete DUIS. 

One limit unique to the Qu’Appelle River system is the limit for Total Nitrogen.  Most 

water systems are limited by the phosphorus concentration in the water discharged from 

the WWTP. By limiting the level of phosphorus, algal growth in the system can also be 

limited. However, the Qu’Appelle system is nitrogen limited, so the standards for the 

Qu’Appelle include a nitrogen limit to control algae blooms downstream of discharge 

points (Bogard et al., 2012; Waiser et al., 2011; Leavitt et al., 2006. Treatment methods 
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that provide additional nutrient removal will be required to remove phosphorus, nitrogen, 

organic compounds, suspended solids and toxins (Evans, 2014).     

2.5.4 Wastewater Storage Time 

Under the former regulations, wastewater was required to be stored in a sewage lagoon 

for 180 days.  Changes have been made to the regulations to increase the storage time to 

200 days, 240 days if effluent irrigation is used.  The increase in storage time has 

implications respecting the volume of water that has to be stored; a larger volume of 

stored water requires a larger sized lagoon.  Section 6 of the WSER requires that effluent 

not exceed the limits in Table 2-14.  The WSA has moved towards requiring minimal 

phosphorus and nitrogen in effluent as they can have negative environmental impacts. 

 

Table 2-14 Wastewater Systems Effluent Regulations 
Parameter Limit 

CBOD <25 mg/L 

TSS <25 mg/L 

Total Residue Chlorine <0.02 mg/L 

Un-ionized Ammonia <1.25 mg/L at 15°C +/-1°C 
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Table 2-15 Reasons for Changes to the Regulations 
Sewage Requirements in 
Saskatchewan 

Changes to Regulations (past or anticipated) Reasons for Changes 

• The Water Regulations, 
2002: 30 mg/L COD5, 
BOD5, 30 mg/L TSS 

• National Performance 
Standards: 25 mg/L CBOD5, 
25 mg/L TSS, 0.02 mg/L 
Total Residual Chlorine 
(TRC) 

• Combined storage capacity in 
all basins, other than primary 
basin, of at least 180 days of 
sewage flow. 

• There have been DUIS (downstream user 
impact study) completed for communities 
along the Qu’Appelle: Regina, Lumsden and 
White City.  Based on the results of the 
DUISs, effluent limits have been set for future 
upgrades to the facilities.  

• The facilities do not currently meet these 
standards but will be required to meet them 
after their upgrades are complete: 

• Regina: 
o CBOD < 15 mg/L 
o TSS < 15 mg/L 
o Total phosphorus < 0.75 mg/L 
o Total Ammonia Nitrogen < 4 mg/L from 

April 1 to November 30 
o Total Ammonia Nitrogen < 10 mg/L from 

December 1 to March 31 
o Un-ionized ammonia < 1.25 mg/L at 15° 

+/- 1°C 
o Total Nitrogen < 10 mg/L from June 1 to 

November 30 
o Total Nitrogen < 14 mg/L from December 

1 to May 31 
o E.Coli < 200 CFU/100 mL as a monthly 

geometric mean with no sample ever 
exceeding 1000 CFU/100 mL 

o Acute Toxicity (pH adjusted) – Non-Toxic 
> 50% test organisms at 100% effluent 
concentration 

• Lumsden: 
o  CBOD < 15 mg/L 
o TSS < 15 mg/L 
o Total phosphorus < 1.0 mg/L 
o Total Ammonia Nitrogen < 4.0 mg/L in 

the summer 
o Total Ammonia Nitrogen < 10.0 mg/L in 

the winter 
o Un-ionized ammonia < 1.25 mg/L at 15oC 

± 1oC 
o Total Nitrogen < 10 mg/L in the summer 
o Total Nitrogen < 14 mg/L in the winter 
o E. coli < 100 CFU/ 100 mL 

 

• There are differences in the 
effluent limits for each system.  
Lumsden has a lower E. coli 
limit because of the proximity to 
the market gardens.  Regina has 
a lower phosphorus limit due to 
the volume of effluent from 
Regina. 

• One limit unique to Qu’Appelle 
River system is the limit for 
Total Nitrogen. Most water 
systems are limited by the 
phosphorus concentration in the 
water discharged by the 
wastewater treatment plant. By 
limiting the level of phosphorus, 
algal growth in the system can 
also be limited. The Qu’Appelle 
system is nitrogen limited, so a 
nitrogen limit is included to 
control algae blooms 
downstream from discharges. 

 
 

 

2.6 Treatment Processes, Infrastructure and Upgrades Associated with the 

New Regulations 

2.6.1 Types of Treatment 

The first stage of WWT is primary treatment.  Primary treatment utilizes mechanical 

means such as filters and scrapers to remove the settleable solids and pollutants from 
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wastewater.  Solids that are not removed by filters settle to the bottom of the basin 

(Grants Administration and Financial Management, 2011).  Secondary treatment involves 

the use of biological processes to remove the suspended, colloidal and dissolved organic 

material.  The secondary treatment process generally removes up to 95 percent of the 

BOD and suspended matter from wastewater (Grants Administration and Financial 

Management, 2011).  If wastewater is discharged following secondary treatment, it will 

be disinfected prior to releasing it into the environment. 

Tertiary treatment is used to remove organic and inorganic pollutants that remain after 

secondary treatment as well as nutrients such as nitrogen and phosphorus.  The process 

employs physical, biological and chemical means to treat the effluent.  Some processes 

that are included in tertiary treatment are clarifiers, filters, chlorine basins, flocculation 

basins, ozone or ultraviolet radiation.  To remove nutrients from wastewater, chemicals 

are added in combination with aeration and filtration to remove phosphorus.  In addition, 

removal of ammonia and nitrates is often required.   

An example of tertiary treatment is to modify a secondary treatment plant to further 

remove phosphorus and nitrogen.  The final step before discharge is typically disinfection 

using chlorine or other disinfectants.  There is concern among some environmental 

authorities that chlorine residuals may cause other environmental problems.  Some 

facilities have therefore, stopped using chlorine as a disinfectant.  Disinfection may be 

built into the system design but might not be used due to the high cost of chlorine or other 

disinfectants.  In these cases, ultraviolet radiation can be used instead.  However, the 

effectiveness is reduced where water is not free of particles and is therefore turbid.   

Some communities will be required to include an advanced method of treatment in order 

to meet discharge requirements. Tertiary or advanced WWT may be required to meet the 

new standards. Most communities currently use a two cell facultative lagoon (Williams, 

2014). Clay till liners for lagoons used to be 30 cm (1 foot) thick; under the new 

regulations, the thickness will be increased to approximately 60 cm (2 feet). A relatively 

high level operator is needed to operate tertiary treatment plants.  Skilled employees are 

not necessary for operating the simpler and more common two-cell lagoon. The 
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technology required for the system is advanced and expensive and a steady supply of 

energy and chemicals will be needed.   

For example, the City of Regina’s upgrade will include additional treatment processes to 

reduce the levels of nitrogen, phosphorus and ammonia. Most municipalities will likely 

need to expand their facilities in order to increase their sewage capacity, as well as 

increase the level of treatment. Regina’s new facility will be an ISO14001 accredited 

facility. Regina’s facility discharges into Wascana Creek.  As a result, reducing the level 

of nutrients in the effluent and therefore re-entering the system is important. Tertiary 

treatment will be required for all communities discharging into the Qu’Appelle River 

Valley. 

 

2.7 Costs Associated with Treatment 

When a sewage treatment plant is built, it is usually built for a lifetime of 15-25 years. 

The total cost of the system will include: capital cost of investing in equipment (treatment 

unit and ancillary equipment), annual cost of operation and maintenance, land 

acquisition, sludge management and disposal, monitoring and the cost of retrofitting 

existing infrastructure. Other costs might include piping, instrumentation and controls, 

pumps, installation, engineering, and delivery. The annual cost of operation and 

maintenance represents the cost of maintenance, insurance, taxes, energy input 

(electricity, lighting, controls), chemicals, labour and management. The cost of upgrades 

and replacements should also be considered. There are different labour requirements for 

more advanced methods of treatment as well. Chemical cost and usage will depend on the 

characteristics of the wastewater and the discharge requirements. 

The City of Regina’s new sewage treatment plant will cost approximately $181 million 

(City of Regina, 2015). For example, very small lagoon facilities cost approximately $2-3 

million; relatively small sewage treatment plants usually cost $15-20 million. The cost of 

construction, land and building materials are all increasing. A lagoon for a community of 

500 has increased from $300,000 to $1 million. Reasons for the increase include the 

increase in the cost of vacant and agricultural land. Land used to sell for $1000/acre; in 
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some locations in the province, agricultural land can cost upwards of $5,000-10,000/acre.  

Land in proximity to urban centres, especially large cities, is more expensive.   

2.7.1 Funding and Financing 

Wastewater infrastructure is one of the many infrastructure needs facing municipalities 

and competing for infrastructure funding. Municipalities own and are responsible for 

operating their wastewater infrastructure, including the collection and distribution 

systems, sewer systems and the treatment facilities. Funding for wastewater infrastructure 

is generally the responsibility of the municipality and is recovered from tax revenue, 

service charges and development fees. The federal, provincial and territorial governments 

often provide funding assistance to supplement the municipal tax base. With respect to 

the Strategy, all levels of government, federal, provincial, territorial and municipal, will 

be responsible for the costs associated with implementation. Costs will include capital 

costs, operation and maintenance, upgrades, expansions and studies. 

 

2.8 Conclusions 

When the Canadian Government revised the national standards for municipal sewage 

effluent in 2009, the intent was to increase the level of treatment and reduce the impacts 

of inadequately treated water on receiving environments. The Strategy directs WWTP 

operators to reduce BOD, nutrients and other compounds that can impact downstream 

water quality, consumption and allocation opportunities, and in-stream biotic and abiotic 

processes. Meeting these reductions includes regular monitoring of effluent quality, as 

well as integration of new technologies into existing WWTP and/or development of new 

WWTP facilities where retrofitting is not possible or feasible to meet the objectives of the 

Strategy. Each province is jurisdictionally responsible for wastewater management and 

regulation, thus amended legislation and regulations have emerged across the country 

since 2009, with each province and territory taking slightly different approaches to 

achieving the agreed upon mandate.  

The new national standards will be incorporated into The Water Regulations, 2015. The 

new standards will ensure a reduction in BOD, TSS, Total Residue Chlorine and un-
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ionized ammonia. Facilities that discharge into fish-bearing water and sensitive 

environments will have additional limits for nitrogen, phosphorus or other parameters 

based on DUIS and issued through the permitting process. The Qu’Appelle River system 

in Saskatchewan is one such environment. Since Saskatchewan already requires a 

minimum secondary level of treatment prior to discharge, the facilities that will be most 

significantly impacted are those with additional reductions. 

Other provinces and territories are responding to the Strategy in a similar fashion and 

amending their provincial regulations and legislation to meet the new performance 

standards. The jurisdictions that did not previously require a minimum secondary level of 

treatment will face the most challenges implementing the new standards, as their facilities 

will nee the most upgrades. Without a change to the regulations, the changes to treatment 

regulation will not change organically. 
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3.1 Abstract 

In February 2009, Canada’s provinces and territories made a commitment to meet the 

CCME’s Strategy. The Strategy was developed in order to establish a national standard 

for managing municipal wastewater at all levels of government. The requirements set out 

in the Strategy will be included at the federal, provincial and territorial levels of 

governance and will provide regulatory clarity for system operators. The regulations will 

ensure that all municipal WWTPs have at least a secondary level of treatment, or 

equivalent, prior to discharging into the environment. Most communities currently use a 

two cell facultative lagoon to treat sewage. As a result of the regulation change, some 

communities will be required to include an advanced method of WWT in order to meet 

discharge requirements. Advanced or tertiary treatments will be needed to remove 

organic and inorganic pollutants that remain in wastewater after secondary treatment. The 

total cost of implementing the Strategy over a 30-year period is estimated to be $13 

billion depending on inflation (CCME, 2009). Funding for costs associated with the new 

regulations is addressed in the Strategy. There will be significant financial requirements 

to pay for system upgrades and expansions. The regulation change will impact various 

interest groups and stakeholders including municipalities, landowners, land developers, 

the environment and all three levels of government. 
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3.2 Introduction 

Along with raw sewage, municipal wastewater effluent contains nutrients, 

microorganisms and other contaminants that can be very harmful to both human health 

and the environment. Sewage regulations are put in place to reduce the health risks 

associated with wastewater. Recently, the sewage regulations have been increased to 

ensure further protection of the environment and to provide a consistent standard. The 

changes to the sewage regulations will have an impact on government, landowners, 

society and the environment. The national and provincial standards for sewage effluent 

have been revised to limit the concentration of nutrients being discharged into the 

environment. The higher standards will require municipalities to implement more 

advanced methods of WWT in order to achieve the lower nutrient limits.  Higher levels 

of treatment are costly and require more operation but will result in cleaner water and 

increased environmental protection.      

 

3.3 Reasons for the Amendments 

3.3.1 Wastewater Systems Effluent Regulations 

On February 17, 2009, the majority of Canada’s provinces and territories made a 

commitment to meet the CCME Strategy. All but Nunavut, Quebec, and Newfoundland 

and Labrador, chose to participate. The Strategy is an agreement formed by the Ministers 

of the Environment in Canada with the objectives of improved human health, increased 

environmental protection and a national standard for the management and regulation of 

municipal wastewater effluent (MWWE). 

3.3.2 Standardized Regulation 

Effluent is currently discharged from over 3,500 wastewater facilities across Canada 

(CCME, 2009). Although pollution and eutrophication are not associated with all 

WWTPs, many municipal facilities are in need of repair, upgrade or expansion, if not all 

three. The Strategy was developed by the CCME to establish a consistent standard for 

managing municipal wastewater quality at all three levels of government. The Strategy 
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will provide regulatory clarity to facility operators and owners by providing a 

standardized framework to protect human and environmental health. The requirements 

set out in the Strategy will be adopted into the federal, provincial and territorial 

legislation and will be delegated to local governments and implemented by all WWT 

regulators and jurisdictions. The harmonized regulatory framework aims to reduce or 

remove gaps and overlaps in the regulations. 

Under the new regulations, wastewater facilities are required to reach at least the 

minimum level of the NPS and develop and maintain site-specific EDOs. The EDOs are 

intended to address and limit the components of wastewater that are of particular concern 

for that site; for example, pathogens, nutrients and metals that are common to the site.  

Facilities that are considered high risk are of the most concern and are required to meet 

the NPS first, followed by medium and then lower risk facilities.   

The regulations will ensure that all municipal WWTPs have at least a secondary level of 

treatment, or equivalent, prior to discharging to the environment.  According to 

Environment Canada, over 75% of wastewater systems in Canada currently meet the 

standards. However, at the time of developing the new regulations, many communities 

across Canada did not have a secondary level of WWT. The regulations will be phased in 

progressively to allow communities time to plan and finance the changes to their 

wastewater facilities. All systems that do not meet the requirements and need upgrading 

should be upgraded to meet the standards by the end of 2040 (Environment Canada, 

2015).   

3.3.3 Environmental Protection 

In some locations in Canada, untreated and inadequately treated wastewater is often 

discharged directly into the environment. This presents major concerns for the health and 

safety of society, wildlife and the environment. Because of this, Environment Canada has 

made source water protection a priority by minimizing the amount of pollution that enters 

the system. The WSER will regulate the quality of water discharged from wastewater 

facilities that have a secondary level of treatment.   
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The changes to nutrient limits in effluent were made in response to studies and 

information that demonstrate the significant adverse impacts of ammonia on aquatic 

environments and freshwater species. Ammonia in fresh water can be acutely and 

chronically toxic to aquatic species and the excess nutrients in untreated or insufficiently 

treated effluent as well as fertilizers from agricultural runoff can cause eutrophication and 

an excess growth of algae.  Further, adverse impacts on aquatic organisms, including a 

reduction in dissolved oxygen, altered aquatic habitats, and a decline in various species 

can result from excess algae. 

3.3.4 Nutrient Removal 

Wastewater discharged from municipal treatment facilities is the most significant point 

source of nutrients released into the environment in Canada (Government of Canada, 

2013).  Nutrients such as phosphorus and nitrogen can have significant negative impacts 

when discharged with effluent into the environment.  

Eutrophication is a process that stimulates the growth and decay of plants, particularly 

plankton and simple algae, and results in a decline in in DO and reduced water quality. If 

concentrations of DO are drastically reduced, hypoxia, or dead zones, can result. Hypoxic 

zones are those in which concentrations of DO are so low that little to no life can survive. 

In freshwater ecosystems, phosphorus is often the limiting factor for plant growth and its 

release into the environment increases the potential for excessive algae blooms. As algae 

grow, they consume the nutrients necessary for the growth of other aquatic plants; when 

the algae die, they sink to the bottom of the basin and decay. The decomposition process 

uses up oxygen and bacteria from the deeper waters to convert the nutrients to an 

inorganic form, leaving little for the growth of other aquatic life. 

 

3.4 Ammonia 

Ammonia is a water-soluble alkaline gas that forms the ammonium cation NH4+ upon 

dissolution in water. When dissolved in water, ammonia is included on the List of Toxic 

Substances in CEPA, 1999. Ammonia can enter groundwater and surface water as 
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nitrogen-fertilizer, waste from livestock operations, industrial processes, cement mortar 

pipe lining and municipal wastewater facilities (Water Security Agency, 2012). Once in 

the water, the degradation of naturally occurring organic matter or anthropogenic 

substances can result in ammonia.  The Ministry of Environment and the WSA have not 

yet issued standards for ammonia in drinking water but standards will eventually be put 

in place. However, the World Health Organization suggests that a concentration of 1.5 

mg/L or higher, can result in odour or taste in drinking water.  The current maximum 

acceptable concentration (MAC) for nitrate is 45 mg/L and 10 mg/L as nitrate nitrogen. If 

nitrate and nitrite are determined separately, the nitrite levels should not exceed 3.2 mg/L 

or 1 mg/L as nitrite-nitrogen.  

In raw water, ammonia can disturb chlorine disinfection and free chlorine residual 

maintenance in the water distribution system.  If water with an ammonia concentration 

higher than 0.2 mg/L is chlorinated, decreased disinfection efficiency, taste and odour are 

expected.  Further, chlorine can react with the ammonia, rendering the ammonia 

inaccessible for disinfection.    

3.4.1 Ammonia in Groundwater 

Nitrogenous organic matter degrades to produce naturally occurring ammonia in the 

environment. In most cases, naturally occurring ammonia usually does not exceed 

concentrations higher than 0.2 mg/L (Water Security Agency, 2013). The health concern 

associated with ammonia in groundwater and drinking water is the potential for 

nitrification, which forms nitrites and nitrates. Nitrates can cause serious illness in 

humans and can be fatal for infants. In Saskatchewan, nitrite levels in groundwater are 

usually less than 10 mg/L. 

3.4.2 Treatment for Ammonia Removal 

Ammonia should be removed during the treatment of drinking water so that water can be 

adequately disinfected using a low dose of chlorine. However, most treatment processes 

such as coagulation, filtration and flocculation don not remove ammonia from drinking 

water. Biological nitrification or physiochemical processes like ion exchange, membrane 

filtration and air stripping, can be used to remove ammonia (Ammonia Fact Sheet). The 
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treatment technology depends on the source and concentration of ammonia, 

characteristics of the raw water, and the treatment objective.   

When ammonia occurs in groundwater in low levels, breakpoint chlorination is one way 

to remove or manage ammonia. Essentially, the process requires the addition of chlorine 

until the chlorine demand has been satisfied and breakpoint is achieved. Chlorine-based 

disinfectants can then be used to disinfect the water and the process allows for free 

chlorine residual in the distribution system. However, in cases where there are high levels 

of ammonia or in large treatment systems, the chlorine demand will be very high. A dose 

of up to 8-10 times the ammonia concentration can be required to reach breakpoint 

chlorination, 1 mg/L of ammonia nitrogen in raw water can require up to 8-10 mg/L of 

chlorine to reach the chlorine breakpoint (Ammonia Fact Sheet). This is a costly and 

difficult process in large water treatment facilities.  

Based on the volume of chlorine needed, breakpoint is only a good option in small 

systems and when the concentration of ammonia is low. In cases where ammonia is high 

and breakpoint chlorination is not a suitable option, raw water must be treated to reduce 

or remove ammonia, or communities may have to conduct a site-specific study to 

determine an appropriate cost-effective method of treating water to reduce ammonia.  A 

monitoring system should be implemented to monitor nitrification. 

Chlorine is the chemical most commonly used to disinfect water; however, other 

disinfectants or a combination of disinfectants can be used. Alternatives to chlorine 

include chlorine dioxide, chloramines, and ozone followed by chloramines. Disinfection 

is required to inactivate microorganisms and maintain a stable disinfectant residual when 

the source water contains high levels of ammonia. When choosing a method of 

disinfection, consideration should be given to: the quality of the raw water, effectiveness 

of the disinfectant, cost, disinfection by-products (DPBs) and Maximum Residual 

Disinfectant Levels (MRDLs). Regardless of the treatment method, a permit to construct 

is required from the WSA to alter an existing WWTP to treat ammonia-bearing source 

water.  
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3.4.3 Chloramines 

When ammonia comes in contact with chlorine, it reacts to form chloramines. If chlorine 

is added to the water system, chloramines can form in the system. Chloramines are a 

secondary disinfectant for water that contains ammonia. Ammonia in raw water is 

removed as well as used for chloramination. Chloramines do not react with organics as 

readily as free chlorine in forming trihalomethanes and haloacetic acids.  The conditions 

in place during chloramination are such that only monochloramine is produced.  High 

doses of chlorine can cause taste and odour. Monochloramine is more stable than free 

chlorine or chlorine dioxide and lasts longer making it a better choice for secondary 

disinfection. 

The most useful chloramine species is monochloramine.  Monochloramine is a type of 

chloramine that may cause cancer.  The formation of monochloramine depends on pH, 

chlorine to ammonia-nitrogen ratio, contact time and temperature.  The MAC for total 

chloramine established by health Canada, Australia, New Zealand, and World Health 

Organization is 3 mg/L for drinking water.  Saskatchewan currently has no guideline for 

monochloramine. 

3.4.4 Chlorine Dioxide 

Chlorine dioxide is useful as an oxidizing agent and is an effective disinfectant for 

inactivating the viruses Cryptosporidium and Giardia. Chlorine dioxide does not react 

with ammonia but oxidizes iron, manganese and sulfides. However, the use of chlorine 

dioxide as a secondary disinfectant may be limited due to concerns about taste and odour. 

Chlorine dioxide is toxic therefore exposure to the chemical should be limited and it 

should be handled with caution.   

3.4.5 Ozone 

Ozone is a potent oxidant with many industrial applications. Followed by a secondary 

disinfectant like chlorine or chloramine, it can be used to disinfect water that contains 

ammonia. Ozone decays quickly and therefore does not remain in water very long. 

Because of this, it is not always effective as a secondary disinfectant. Ozone is highly 
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corrosive and toxic and can cause damage to respiratory tissues in humans, animal and 

plants. As a result, managing ozone gas requires caution and a high level of operator skill 

and maintenance.   

 

3.5 Upgrades, Processes and Infrastructure that will be Required Under 

New Regulations 

3.5.1 Advanced Treatment and Nutrient Removal 

Most communities currently use a two-cell facultative lagoon or other lagoon system to 

treat municipal wastewater. Facultative lagoons effectively remove BOD and TSS. Most 

wastewater lagoons, however, were not originally designed to treat for ammonia. 

Ammonia removal in most lagoons is also unreliable because cold temperatures prevent 

nitrification in the fall and winter. As a result of the regulation change, some 

communities will be required to include a more advanced method of WWT in order to 

meet the discharge requirements. Advanced or tertiary treatments are needed to remove 

organic and inorganic pollutants that remain in wastewater after secondary treatment.  

Tertiary treatment employs physical, biological and chemical means to remove nutrients 

such as nitrogen and phosphorus. In order to remove remaining nutrients from 

wastewater, chemicals may be added in combination with aeration and filtration to 

remove phosphorus. There are some advanced biological treatment processes that will 

meet the required levels of treatment and are appropriate for Canadian receiving 

environments. However, innovative biological treatment processes will likely require 

additional training for facility operators. Processes that may be required to meet the new 

effluent standards include membrane filtration, clarifiers, aerated filters, moving-bed 

bioreactors, sand filtration, various types of membrane filtration, chlorine basins, 

flocculation basins, enhanced chemical precipitation, ozone and ultraviolet radiation. 

Most municipalities will also need to expand their facilities in order to increase their 

sewage treatment and storing capacities.   

For example, the City of Regina’s upgrade will include additional treatment processes to 

reduce the levels of nitrogen, phosphorus and ammonia in order to meet the new 
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environmental regulations. Regina’s facility discharges into Wascana Creek so reducing 

the level of nutrients in the effluent and therefore re-entering the river system is 

important. Tertiary treatment will be required of all communities that discharge into the 

Qu’Appelle River Valley. 

Nitrogen can be removed from wastewater using the biochemical process of nitrification 

and denitrification. This process involves two reactions: the oxidation of NH4-N and 

organic nitrogen to NO3-N within an aerobic zone (nitrification) and the reduction of 

NO3-N to gaseous nitrogen in an anoxic zone (denitrification). The suspended growth or 

the attached growth method of biological treatment can be used to achieve nitrification 

and denitrification. Chemical and biological processes can be used to reduce phosphorus 

as well. Biological phosphorus removal uses activated sludge that contains specific 

microorganisms, termed phosphorus-accumulating bacteria. These microorganisms 

assimilate excess phosphorus as polyphosphates. Chemical precipitation of phosphorus is 

one method commonly used to reduce the phosphorus concentration. In this process, 

certain types of salt are added to the wastewater to produce insoluble phosphates that are 

separated from the discharged effluent by sedimentation processes.   

3.5.2 Costs Associated with the Strategy 

The total cost of implementing the Strategy over a 30-year period is estimated to be $10-

$13 billion depending on inflation (CCME, 2009). Approximately half the cost will be 

expended during the first 10 years of implementation. The Strategy will first address the 

higher risk facilities that require major upgrades and repairs followed by the smaller and 

lower risk facilities. The cost estimates included in the Strategy do not take into account 

all of the costs associated with implementation, costs for managing combined sewer 

overflows or for developing and meeting site-specific EDO. 

In order for the Strategy to be financially feasible, all levels of government need to make 

wastewater management a priority. The Strategy addresses funding for costs associated 

with the new regulations. The tools available include full cost recovery, government 

service partnerships, strategic budget allocations, debt financing and public-private 

partnerships. It will be very challenging for smaller communities to implement the means 
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necessary to comply with the Strategy; assistance from higher levels of government will 

likely be necessary. For small communities or those with declining populations, upgrades 

to their wastewater infrastructure might not be cost feasible. Alternatives to investment in 

WWT infrastructure might be possible to give these communities some flexibility in 

meeting the new standards. Approval of alternatives will be determined on a case-by-case 

basis. 

The financial cost of paying for all the required system upgrades and expansions will be 

high. The operation of advanced or tertiary treatment plants require operators with higher 

skill levels. Highly skilled and trained plant operators cost more to employ and need to be 

on site for longer periods of time than if operating a two cell lagoon because increased 

monitoring is needed. Higher-level facilities require more maintenance, replacements and 

upgrades that result in higher costs than when using facultative lagoon systems. There are 

different labour requirements, labour costs, and capital costs depending on the method of 

treatment. Chemical cost and usage will depend on the characteristics of the wastewater 

and the discharge requirements. 

Sewage treatment plants are typically designed for a lifespan of 15-25 years. The total 

cost of the system should include: the capital cost of investing in equipment (treatment 

unit and ancillary equipment), annual cost of operation and maintenance, cost of land, 

cost of sludge disposal, monitoring and the cost of retrofit. The yearly cost of operation 

and maintenance represents the cost of maintenance, insurance, taxes, energy input (for 

electricity, lighting, controls), chemicals, labour and management. Other costs can 

include piping, instrumentation and controls, pumps, installation, engineering, and 

delivery. The cost of upgrades and replacements should also be considered.   

A relatively high level technician is needed to operate tertiary treatment plant.  Highly 

skilled employees are not necessary for operating the more common two-cell lagoon.  

The technology required for the tertiary systems is advanced and expensive.  Steady 

supply of energy and certain chemicals will be needed. Under the new regulations, the 

number of days for which water must be stored will increase the volume requirements of 

lagoons.  Longer retention times mean larger lagoon cells and more land being converted. 
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The setback distance from lagoon sites will affect the location of future residential 

development.   

 

3.6 Parties Impacted by the New Regulations 

3.6.1 Developers 

The cost of developing land, especially for residential use, will increase significantly. As 

communities develop and grow, the cost of the surrounding land increases. Not only will 

the cost of land increase but servicing fees and development levies will increase to pay 

for the higher cost of servicing new developments with sewage treatment and disposal 

while continuing to provide a high level of service to existing development. New 

developments generate added effluent, increase wear and tear on infrastructure systems 

and require expansions to the distribution systems and storage basins. Some of this added 

cost would be borne by those in the land development industry but passed to passed. The 

cost could also be reflected in the housing market, as the increased cost of development 

will be included in the price of newly developed lots and homes. 

Servicing Agreements 

The costs associated with new treatment systems and expansions of systems should be 

reflected in direct servicing and off-site servicing fees. Servicing agreements are legally 

binding agreements made between a municipality or municipalities and land developers. 

A municipal council may require developers to enter into a servicing agreement to cover 

the cost of installing and constructing the services for a new development in their 

municipality. As part of the agreement, the developer accepts responsibility for the cost 

of installing infrastructure and services and the municipality agrees to maintain the 

services long-term. These agreements can provide for the capital cost of services that 

directly or indirectly serve the development. For example: 

• Water lines 

• Sewer lines 

• Roads 

• Street lighting and signage 
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A servicing agreement ensures that infrastructure services will be provided and built to 

the municipality’s standards and that neither the municipality nor the general tax base 

will incur the costs associated with constructing or installing the services. Servicing 

agreements can also address the payment of off-site servicing fees. Off-site servicing fees 

can be used for services or facilities that are located outside of the subdivision boundaries 

but are used by the development; for example, water and sewer treatment facilities, street 

lighting and arterial roads. These agreements can include construction and standard 

specifications, time lines, liability insurance and provisions for termination. The 

developer will be required to provide a bond or letter of credit in order to cover the cost 

of development. Should something happen to the developer and they are unable to fulfill 

the requirements in the agreement, the municipality can use the bond to complete the 

construction. The agreement should be registered as an interest on title and should remain 

with the land until the requirements have been satisfied. Once the contract has been 

fulfilled; the interest can be discharged from the title.   

3.6.2 Landowners and Ratepayers 

Landowners will be affected by an increase in property taxes to cover the higher cost of 

operating and maintaining treatment systems. Upgrades and expansions will be paid for 

in part by revenue collected from property taxes. Communities that need to expand or 

upgrade their facilities but have small populations might see an exceptionally high 

increase in their property taxes. 

3.6.3 The Environment 

The environment will be positively impacted by the reduction in nutrients and 

contaminants discharged from WWT facilities. The most significant effects will likely be 

to freshwater supplies and freshwater aquatic environments. Reduced nutrient loads will 

decrease the potential for algal blooms that affect water quality and the health of aquatic 

species. In particular, a reduction in ammonia will establish healthier habitat for trout and 

other ammonia-sensitive species. 

It is possible that there might be some negative impacts as a result of increased treatment 

and larger treatment facilities. More land will be converted from farmland or natural 
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habitat to develop treatment works and expand waste stabilization ponds. Increasing the 

level of treatment, the use of chemicals or increasing the frequency of mechanical 

treatment plants might be disruptive or harmful to wildlife. Should the pond basin leak or 

overflow, there is a high potential for contamination of land and water. However, there 

should be less chance of leakages due to monitoring and if seepage occurs, water will be 

less contaminated due to the increased level of treatment. Other aspects of the 

environment that may be affected include: 

• Impacts on fisheries and wildlife. 

• Sound created by treatment systems, thereby creating noise pollution.  

• Healthier aquatic environments and less potential for eutrophication. 

• Healthier fish stocks 

The Effects of Nutrients in the Environment 

In agricultural areas, non-point sources of pollution, such as runoff from crops and 

livestock operations, contribute most of the nutrient loading to surface water. In areas of 

urban development, point sources of pollution, including municipal and industrial 

WWTPs, discharge a substantial volume of nutrients to the receiving environment. The 

nutrients of principal concern are phosphorus and nitrogen. In most surface water in 

Canada, one of these two nutrients is the limiting factor in algal growth. Generally, 

phosphorus is the limiting nutrient in freshwater systems while in marine environments; 

nitrogen is more commonly the limiting nutrient. When a high concentration of nutrients 

is discharged, algal growth in the receiving water increases and becomes harmful to 

human health and the environment. 

Aspects of the Environment that are Affected by Nutrients 

The quality of both surface and ground water supplies will be affected by the new 

regulations. A reduction in the concentration of nutrients discharged into the environment 

will result in increased water quality and healthier aquatic environments. Aquatic species 

are impacted positively as ammonia and bacteria can be harmful or toxic to certain 

freshwater species. Continued discharge of phosphorus and nitrogen into receiving waters 

leads to eutrophication. High nutrient levels also affect the quality of water for industrial, 

domestic, agricultural and recreational uses. Eutrophication is associated with an increase 
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in algal biomass, low dissolved oxygen, high rates of fish mortality and more frequent 

incidences of toxic phytoplankton. 

The requirement for a secondary level of WWT across Canada will ensure a reduction in 

pollutant loading to surface waters. The proposed standards affect the concentrations of 

BOD, TSS, total phosphorus, total nitrogen and total ammonia. There will also be a 

reduction in fecal coliforms, as most new and upgraded facilities will include a 

disinfection unit. Primary treatment only removes contaminants that settle without the use 

of chemical treatment. Enhanced primary treatment includes the use of chemicals and can 

reduce levels of phosphorus and total ammonia. Incorporating disinfection units into 

WWT will reduce the concentration of pathogens released into the environment thereby 

improving water quality and reducing contamination to aquatic species. 

The removal of TSS can reduce turbidity and the blanketing of spawning grounds 

allowing for improved species growth (Marbek Resource Consultants, 2007). Reduced 

TSS allows more sunlight to penetrate the water thereby increasing photosynthesis, 

improving water quality and reducing sedimentation. Higher quality water will support 

healthier benthic and aerobic systems.  

Reducing the BOD is beneficial because the biological degradation of organic matter uses 

up oxygen and in doing so reduces the oxygen available for fish and other aquatic life.  

Reduced BOD improves aerobic conditions and reduces odour caused by the formation of 

hydrogen sulphide. Low levels of BOD also increase the concentration of dissolved 

oxygen in water. A higher concentration of dissolved oxygen increases the oxygen 

available for aquatic life, increases biodiversity and reduces fish deaths. 

Ammonia Toxicity in Fish 

Ammonia can be acutely or chronically toxic to freshwater organisms. A substance that is 

chronically toxic causes harmful effects over repeated exposure or exposure over a long 

period of time. The chronic toxicity of ammonia can result in reduced reproductive 

capacity and reduced growth of some species of freshwater organisms. Acute toxicity of a 

substance causes harm after a single exposure or exposure over a short period of time.  

Ammonia is especially toxic to fish in aquatic environments with low concentrations of 
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DO (Saber et al.).  Studies have shown that ammonia toxicity has been a problem in fish 

farming. Under conditions of high ammonia and low DO, the growth yield of certain 

species of fish is greatly depressed. Fish mortality was especially high in sewage-fed 

aquaculture. The objective for ammonia reduction in wastewater discharge is to achieve 

and maintain a concentration of ammonia in the effluent that will ensure the protection of 

freshwater life.  

The un-ionized form of ammonia is the form most harmful to aquatic life. The quantity of 

ammonia removed by secondary treatment varies depending on the type of treatment 

processes used. Ammonia reduction improves the level of dissolved oxygen and reduces 

the toxicity to ammonia-sensitive species. Species that are particularly sensitive to 

ammonia include rainbow trout, mountain whitefish, freshwater scud, walleye, and 

fingernail clams. Reduced toxicity in fish and shellfish in turn reduces the human health 

risks associated with consuming contaminated seafood. 

3.6.4 Governments 

Federal Government 

The federal government shares the responsibility for implementing the regulations and 

the financial assistance associated with implementation. The federal government will 

therefore, be responsible for assisting with infrastructure funding through available 

programs. Currently, the government contributes to local infrastructure projects through 

the federal Gas Tax Fund and the New Building Canada Fund. However, these programs 

are in place to help municipalities with all of their infrastructure needs, not just 

wastewater, and so will not completely cover the costs associated with the WWT 

regulations. Municipalities might have the chance to partner with the federal government 

on a new fund developed specifically to alleviate the burden of WWT. However, this has 

not yet been decided. 

The New Building Canada Plan allows the federal government to help invest in 

municipal infrastructure. The plan will provide $75 billion over the next ten years for 

infrastructure priorities (Government of Canada, 2015). The focus of this fund is 

infrastructure projects that support economic growth and job creation. The plan includes: 
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• The Community Improvement Fund, which consists of the Gas Tax Fund and the 

Goods and Services Tax Rebate for Municipalities, provides $32 billion to 

municipalities for community infrastructure. 

• $14 billion New Building Canada Fund which includes:  

o National Infrastructure Component (NIC) - $4 billion contributed to projects 

of national importance. 

o Provincial-Territorial Component (PTIC) - $10 billion for projects of national, 

regional and local importance.   

o Small Communities Fund - $1 billion devoted to projects in communities with 

a population of fewer than 100,000 residents. 

• The Gas Tax Fund forms part of the New Building Canada Fund and provides 

long-term funding to municipalities for public infrastructure priorities that support 

economic growth and development. 

• $1.25 billion in funding for the P3 (Public-Private Partnerships) Canada Fund 

administered by PPP Canada.   

• $6 billion in other existing infrastructure programs (Government of Canada, 

2015). 

Provincial and Territorial Governments (Saskatchewan as an example) 

The provincial government assists communities through infrastructure financing 

programs.  For example, the Province of Saskatchewan implements the Parallel Growth 

Program to help developing communities continue to grow while their sewage treatment 

facilities are being built.  

Community Planning Branch 

The Community Planning Branch is the provincial approving authority for subdivisions.  

Part of the subdivision review process is to ensure communities have adequate sewer and 

water facilities to support new development. When a municipality’s sewage facility is at 

or near capacity, Community Planning must ensure the municipality is aware that further 

development will not be allowed until either the system has undergone the necessary 

upgrades and expansions or the community has applied and been approved for the 

Parallel Growth Program. Community Planning Branch will advise the municipal council 
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of its responsibility to provide infrastructure services. Council must then review its 

options for satisfying the required upgrades.    

Water Security Agency 

The Saskatchewan Water Security Agency is the provincial regulatory body responsible 

for managing water systems in Saskatchewan. The responsibilities of the Agency include 

watershed management, drainage, source water protection, communal drinking water 

systems, communal wastewater facilities and all permits and inspections relating to these 

systems. The WSA supports municipalities to provide adequate sewage treatment by 

keeping records of capacity, water use and disposal and all new development. 

Community Planning refers subdivision proposals to the WSA for review and comment. 

In its review, the WSA ensures the municipality has adequate capacity to accept the 

added effluent that will be generated by the development. If the municipality’s facility is 

sufficient to meet the community’s needs, the WSA recommends approval. If the 

development will result in the servicing needs exceeding the capacity, the proposal is 

refused. If the WSA’s review confirms that the system is adequate to support the proposal 

but any further development will strain the facility, this is reported back to Community 

Planning and the municipality.  The municipal council should be working towards 

undertaking the necessary upgrades or expansions so as to not hinder any further 

development in the community. 

The WSA also provides municipalities with regional environmental protection officers 

that help council ensure their systems are running properly and the community is 

provided with safe, reliable WWT. Environmental protection officers monitor the 

municipality’s water use and wastewater disposal to ensure safe drinking water supply 

and WWT. 

Parallel Growth Program 

In order to grow, municipalities need to have the infrastructure capacity to properly 

service their ratepayers. The Parallel Growth Program in Saskatchewan was put in place 

by the Water Security Agency to help with the population growth in the province.  

Communities have grown quickly and municipal infrastructure systems have not been 

able to keep up to support the growth. The program seeks to help municipalities provide 
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clean, safe water and sewer services while they continue to grow. It will also help 

communities expand their drinking water and WWT works to safely accommodate the 

growth. 

The cost of building and expanding water and WWT services is increasing. In order to 

avoid the need to expand their services in the future, many communities want to expand 

now. Constructing water and sewer works requires a considerable amount of money, 

which many communities do not have. The Parallel Growth Program helps communities 

that want to expand their water and sewer services but do not have the financial capacity 

to do so. The program applies to the regulation and expansion of water and sewer 

facilities in new subdivision mainlines and new drinking water and WWTPs.  

In this program, a Permit to Construct is issued to allow for the construction of both 

treatment plants and new distribution systems at the same time. This means that 

communities are allowed subdivision approval before having the treatment facilities in 

place to support the growth. Generally, communities are not issued subdivision approval 

or a permit to construct new mainlines without the capacity to treat the volume of water 

needed to provide for the growth. Parallel Growth allows the community to plan and 

build the treatment and distribution system while building the water treatment facilities or 

expansion needed to service new development. The objective of the program is to allow 

communities to expand and grow while ensuring clean and safe water services. 

In order for a community to meet the requirements of the program, a commitment needs 

to be made to the WSA by the owner of the operation. The commitment will be made in 

the form of a written statement of intent which includes a resolution from council 

committing to construct a treatment facility and other required works and a timeline 

within which the engineered designs and construction will be completed. In order for the 

timeline to be acceptable, it must be proven that there will not be an overload to the 

existing drinking and wastewater works during the interim. If a new subdivision is 

planned, the developer must provide a timeline for the construction of the distribution and 

collection system for the development. A written statement from a Chartered Accountant 

is required to ascertain that the community is capable of paying for the proposed 
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infrastructure project. The statement may need to include the source of funding and 

approved grants in order to help pay for the works. 

In order to be approved for a permit to construct wastewater infrastructure, an approvals 

engineer working in the Drinking and Wastewater Division must approve the written 

statement of commitment. If a subdivision is proposed, copies of the approvals should be 

sent to the Community Planning Branch of Government Relations as they are the 

approving authority for new subdivisions and will need proof of the works and permit to 

construct approvals prior to issuing subdivision approval. Pursuant to The Planning and 

Development Act, 2007 and The Subdivision Regulations, 2014, Community Planning is 

unable to approve any new subdivision for which there is not adequate sewer and water 

works. The Saskatchewan Municipal Board also needs copies of the approvals to 

demonstrate that there are plans to increase the works capacity and that there is sufficient 

financing for the project. The Water Security Agency will maintain the commitment as a 

condition of the community’s construction permit.     

Municipal Government 

Many municipalities may be provided with funding or financial assistance from the 

federal or provincial governments. Upon receipt of funding, councils will have to decide 

how to finance the projects and coordinate with development proposals and expected 

future growth.  Studies should be undertaken to get a good understanding of exactly what 

it costs to run the municipality, what infrastructure upgrades or repairs are needed and 

how the municipality could be run more efficiently.  The cost of new treatment systems 

or retrofitting existing facilities might force municipalities to forgo other local 

infrastructure projects that would otherwise create jobs and support growth.  

When municipal sewage facilities are at capacity, the community is not allowed further 

development until the capacity has been addressed so new development is put on hold 

and growth is stalled.  This has many implications for communities, especially financial.  

New development is needed in order to collect servicing and development fees to help 

pay for upgrades.  However, if there is no potential for immediate work, developers 

might be deterred from working in the community and take their business elsewhere.  

Further, developers might not want to take the chance of investing in a community that 
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lacks infrastructure or financial capacity.  Higher effluent standards will increase the 

safety of communities and water users downstream but more costly treatment facilities 

will result in higher development fees and an increase in property taxes.  There will be a 

higher cost to operate and maintain facilities as well as higher wages paid to operators 

with more training and higher skill levels.  Repairs and replacements are more frequent 

with more complex systems and the added cost should be considered. 

3.6.5 Facility Operators 

A higher skill level is needed to operate more advanced treatment facilities.  Increased 

monitoring is also required so operators will likely need to be on site for longer periods of 

time or more often than they would with a facultative lagoon treatment system.  

Operators will need higher levels of training and a higher skillset than they would 

operating two cell facultative lagoons as they don’t require nearly as much monitoring or 

operation. Tertiary or advanced levels of treatment require more monitoring, more 

operation, repairs, and replacements.  Operators should have the ability to run the facility 

and take care of it.  The advantage is that their wages will be higher and their skillset will 

be in higher demand.  Higher skill levels mean that operators will be more costly to 

employ.  Generally, positions requiring a high level of skill and training are paid higher 

salaries.  Small municipalities will have difficulty employing or retaining operators at 

high wages. In some cases it might be beneficial for municipalities to share operators 

regionally.  It could reduce the cost for each individual community.   

3.6.6 Employment Opportunities 

The Strategy could create new job opportunities, especially in rural areas and small 

communities. Constructing new infrastructure can generate jobs, income and tax revenue. 

Expenditures made on account of the Strategy should in turn generate employment and 

income for the province. 

3.6.7 Indigenous Peoples 

There will be an increase in land requirements in order to expand lagoon cells.  

Expansions to lagoon basins are required as a result of the increased retention time and 
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increased population sizes. Sites of historic significance such as archaeological sites 

could be jeopardized as a result of competing land uses. Many groups work to preserve 

heritage sites and many historic sites are protected from development. However, the 

pressures of growing communities could cause priorities to change. 

In the recent past, there has been news reports and public awareness of inadequate 

housing and infrastructure services on some First Nations reserves and communities in 

Canada.  Two recent examples are the Attawapiskat First Nation and the Shoal Lake 40 

First Nation.  The new regulations apply to First Nations communities and these 

infrastructure projects should receive federal and provincial funding to bring their 

facilities up to an adequate level as to meet the new effluent limits.  This could greatly 

improve the quality of life and the overall health of residents in First Nations 

communities that currently have reduced levels of water and WWT. 

Indigenous people have a special relationship with water.  Traditional activities such as 

transportation, purification, drinking and habitat for plants and animals gathered for food 

and medicine all depend on water.  Water also has sacred and spiritual meaning to First 

Nations and Métis peoples.  Water sustains life and interconnects all living beings.  

Protecting water from pollution, waste and drought is important in the preservation of 

traditional ways of life and recognizes traditional ways of knowing and understanding the 

natural environment. 

3.6.8 Aesthetics 

Algal blooms increase the concentration of solids suspended in water and reduce the 

clarity of water; excessive algal growth generally causes murky water with floating 

clumps of algae. Along with reduced clarity, the increased organic matter contributes a 

taste and odour to the water, which becomes a concern if drinking water supplies are 

affected.  Reducing the concentration of nutrients in wastewater will help reduce taste, 

odour and improve the clarity. Cleaner, safer and more aesthetically pleasing water will 

improve opportunities for recreational activities.  
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3.6.9 Human Health 

Municipal WWTPs are designed to remove or reduce the pollutants such as BOD, TSS 

and pathogens in effluent prior to discharge. These contaminants can affect human and 

ecosystem receptors and cause health concerns (Marbek Resource Consultants Ltd., 

2007).  Algal blooms can produce elevated toxins and bacterial growth that can be 

harmful to human health. If people drink contaminated water or eat fish or seafood that 

has become tainted by contaminated water they can become very ill, some bacteria might 

even be fatal. 

Better water quality is expected as a result of increased monitoring and reporting.  This 

could decrease the likelihood of malfunctions, as failures should be detected early on.  

Water containing nutrient levels that are above the required limits is restricted from 

designated uses.  Increasing the water quality should in turn allow water to be acceptable 

for a broad range of uses.  As a result of better treatment, there will be reduced health 

risks from contact with contaminated water during recreational activities and ingestion of 

contaminated water. 

3.6.10 Tourism 

Coastal cities and resort communities could be negatively affected by reduced water 

quality.  Lower water quality is associated with odour, unappealing water and high fish 

mortality.  For example, the harbor area of Victoria, B.C. could not be as successful in 

promoting tourism if the ocean water was unpleasant or there were dead fish washing up 

against the docks.  Many areas of Canada, such as British Colombia and Atlantic Canada, 

rely heavily on tourism to support their economies.  Tourism and promotion of beautiful 

natural areas cannot be as successful if the environment is heavily polluted or in a state of 

degradation.   

3.6.11 Society-At-Large 

Upgrades and expansions will allow for new subdivisions, municipal development and 

growth. This will bring growth and the related changes to towns and neighbourhoods.  

There are diverse advantages to non-extractive users.  Higher effluent standards will 
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increase the safety of communities and the water users downstream. Water will be safer 

for drinking, for domestic uses and will be more suitable for use in irrigation and 

livestock watering. As a result, the health of humans and the environment will be 

improved.  

There will be more opportunity for recreational and commercial fishing as the supplies of 

fish and shellfish will be healthier. Fish and shellfish will be free from health risks 

associated with contamination and fish stocks will be plentiful and more resilient.  

Recreational fishers will enjoy increased catch with reduced health risks. Commercial 

fisheries will be more productive and human health risks will be reduced.   

Water will be more aesthetic for swimming, boating and other recreational uses. More 

aesthetically pleasing water bodies will increase the value of properties adjacent to and in 

proximity to lakes and other water bodies. Residents and visitors will benefit from shore-

based recreation such as less offensive odours and more pleasant sightseeing and 

beaching.   

Lowering the concentration of pollutants and nutrients that are discharged into the 

environment will allow for improved biodiversity and better ecosystem functioning. 

Water bodies will be more suitable for use as nature conservation sites and habitat 

protection. There will be improved conservation of aquatic and terrestrial organisms as a 

result of healthier habitats and aquatic ecosystems. Future generations will have cleaner, 

safer water and enjoy less loss of biodiversity and healthier ecosystems. Better water 

quality will reduce the impacts on sensitive ecosystems and habitats. Future generations 

will benefit from maintained biodiversity. Cleaner water in the future means it will be 

easier for future generations to keep it clean and suitable for use.   

Users that currently treat their well water onsite may notice a reduced need for onsite 

treatment as a result of cleaner water and fewer health risks. Cleaner well water requires 

less treatment, thus there is a lower requirement for chemicals and reduced operational 

costs associated with drinking water treatment. This will benefit municipal water 

treatment facilities as well as industry and agriculture since pretreatment might not be 

required.  Cleaner private and municipal source water will require less disinfection, fewer 
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chemicals and fewer by-products.  A lower concentration of nutrients and other pollutants 

will be discharged into the environment during irrigation.   

 

3.7 Conclusions 

The regulation change should bring about an increased quality of life as a result of higher 

quality water and a healthier, more resilient natural environment.  Although more 

advanced treatment and higher regulation will cost more money, it will be cheaper in the 

long run to start increasing the standards now.  Once the regulations have been put into 

effect and the high and medium risk systems have been upgraded, it might not be such a 

financial restraint to maintain.  The most intrusive part of the regulation change will be 

upgrading the systems and building the new infrastructure to meet and support the new 

standards.  Although the operation and maintenance will be more costly than it is now, it 

will likely not be unbearable for municipalities, the public or the federal government. 

Many local governments, in Saskatchewan and elsewhere will rely in part on the funding 

opportunities available to them from the provincial and federal governments.  The 

remaining portion of the costs will be obtained through taxes and user, development and 

servicing fees.  If the federal government can provide adequate assistance with funding, 

the financial burden of upgrades will be manageable.  It will mostly be a matter of 

obtaining the proper funding and taking advantage of the appropriate funding programs.   
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4 Saskatchewan Case Study Results 

4.1 Introduction 

The province of Saskatchewan has seen significant growth in recent years and although 

the growth has been welcomed, there are challenges associated with rapidly growing 

populations. The increase in population has placed added pressure on municipal 

infrastructure systems, particularly on the drinking and wastewater systems. Many 

communities that have experienced rapid growth are at or near the capacity of their 

wastewater facility or require significant system upgrades to meet the new limits. 

Without the required expansions or upgrades, many communal systems risk premature 

discharges, overflows or under-treated water. In order to ensure compliance and safety, 

the WSA reviews the quality of effluent from all WSA regulated sewage works on an 

annual basis. The review includes an assessment of the existing sewage works capacity, 

projected population growth, ammonia reduction and other treatment capability issues.   

Since March of 2012, the number of facilities that pose a risk to source water has 

decreased because many systems have been expanded or upgraded to meet the required 

treatment and storage capacity (Water Security Agency, 2014). However, more rigorous 

limits, applied through the new regulations, will require continued efforts to upgrade and 

expand WWTPs. Risk management activities are outlined in the Strategy and are to be 

implemented by facilities in order to reduce the risk of sanitary sewer overflows. As part 

of the new regulations, the frequency of overflows should not increase as a result of 

development or redevelopment.   

 

4.2 Strengths of the Strategy 

Implementing and meeting the new regulations in order to reduce environmental 

pollution from effluent discharge is a move in the right direction. The increased quality of 

discharged effluent will prove to be beneficial for the environment, habitat and wildlife. 

As a result, certain freshwater species that are especially sensitive to ammonia will be 

healthier and more resilient. However, as with most regulatory changes, there will be 

some growing pains. Meeting the new requirements will be challenging, expensive and 
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educational as it takes time for the affected parties to adjust to the new regulations and 

the requirements associated with them.   

An advantage of the implementation approach is that the WSA can issue more restrictive 

limits through their permitting process. Should it be determined that the receiving 

environment is highly sensitive to a particular compound; a more rigorous standard may 

be applied through the permit. Downstream Use and Impact Studies (DUIS), or other 

similar site assessments, will determine the level of treatment that is required for receiving 

environments and the treatment requirements will be assigned through individual permits. 

It will benefit the environment to have specific site assessments for sensitive 

environments so that discharge limits can be assigned accordingly. 

Phasing in the new requirements is likely the most effective and efficient way to put the 

new regulations into effect. Requiring facilities to make the changes gradually will allow 

time to learn, make educated decisions and execute adjustments, as they are needed. By 

starting with the largest and most deficient facilities, the focus will be on systems that 

present the highest risk. Smaller facilities that do not pose as high of a risk to human and 

environmental health will therefore be addressed later on. In Saskatchewan, the treatment 

level of most of the large urban centres is already relatively high and many facilities are 

set up to allow for additions or retrofitting. Some communities will have difficulty paying 

for the required upgrades and funding from grant programs will be needed; especially for 

the growing communities along the Qu’Appelle River, since they will have reduced limits 

for nitrogen and phosphorus.   

 

4.3 Challenges and Weaknesses of the Strategy and Implementation Plan 

In Saskatchewan, funding the upgrades will be the most challenging aspect of the new 

regulations.  Municipalities already have difficulty finding the resources to pay for 

upgrades and expansions to their treatment facilities; increasing the level of treatment that 

is required will exacerbate the challenge. Ratepayers and the public might be reluctant to 

pay the increased costs associated with the regulations and it might not be well understood 
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why there is a need for the new requirements or the infrastructure changes needed to meet 

the new limits. 

There isn’t a lot of guidance available to help municipalities understand the best way to 

meet the requirements.  Municipal councilors are not trained in WWT and would benefit 

from an information source to help them make decisions respecting the treatment type: 

whether a regional system should be implemented, who to hire to do the work, what are 

acceptable cost ranges? Councils and ratepayers will have a lot of questions as to what 

they have to do and how they are going to do it. Many of their concerns will be technical 

or financial in nature.  There needs to be a source of support for municipalities as they try 

to work through this process. This presents an opportunity for more planning, and in 

some cases, regionalization.  Municipalities and facility owner/operators need guidance 

from their environmental protection officers to help them properly monitor their facilities.  

Guidance might also be needed to help them understand how to best manage funding and 

take advantage of the financial assistance programs for WWT. Since the CCME and the 

federal government initiated the regulation change, the federal government might need to 

put forward more money to be used solely for sewage treatment and implementing the 

new regulations. The new regulations have implications including a significant increase 

in the cost of development. The type of facilities required to treat sewage are costly and 

many municipalities, particularly those with small or declining populations, do not have 

the money to construct them.   

Regulatory clarity across Canada is one of the objectives of the Strategy. Although the 

Strategy will provide a national standard for WWT, there will likely still be differences 

among the provincial requirements because the provincial and territorial governments are 

free to maintain standards more rigorous than the national requirement.  While higher 

standards will be beneficial, the minimum standard might not end up being as clear-cut as 

initially intended.  Even more variation will result from permits issued for unique or 

sensitive environments.  

The change in regulations would be more effective if a commitment from the provinces 

and territories had been mandatory.  Nunavut, Quebec, and Newfoundland and Labrador 

are not taking part in the Strategy and therefore are not required to increase, monitor or 
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report on their WWT. If the increase in WWT standards had been mandatory, the 

objectives for increased environmental protection; human health and a national standard 

would be achieved more effectively. Increasing the effluent limits for all public 

wastewater facilities will help to increase water quality; however, perhaps private onsite 

WWT should have been included in the Strategy.  Saskatchewan has many private onsite 

WWT systems, which are regulated by Saskatchewan Public Health. There is a licensing 

and permitting process for these systems but they are not routinely monitored for 

compliance. 

Most municipal treatment systems in Saskatchewan already have a secondary level of 

treatment. In WWTPs that have secondary treatment, the new regulations will not have a 

significant effect on water quality, except to reduce un-ionized ammonia and Total 

Residual Chlorine, unless nutrient or more restrictive limits are put in place. However, in 

provinces or communities in which there is only a primary level of treatment, or no 

treatment, the new regulations will increase the quality of water immensely.  

Alberta has different effluent limits for populations under 20,000 and over 20,000.  

Alberta’s limits for populations over 20,000 are 20 mg/L for CBOD, 20 mg/L for TSS, 1 

mg/L for Total phosphorus, are lower than the requirements under WSER. Saskatchewan 

has the ability to reduce limits through individual permits. It might be better to also have 

slightly lower limits for effluent from municipalities with higher populations. 

 

4.4 Questions/Unknowns 

(1) Since the CCME is comprised of the federal-provincial-territorial (FPT) Ministers 

of the Environment, and not municipal leaders or WWTP operators, it may not be 

reasonable to state that sufficient consultation occurred with the municipalities. 

The question remains about adequacy of the consultations and how a lack or 

insufficiency may impact the implementation and envisioned benefits outlined by 

the CCME.  

Question: What outcomes or impacts might be felt if consultation was insufficient?  



 

64 
 

(2) The outlined expectations for improved WWT and effluent quality are 

significantly dependent on increased use and quantities of chemical amendments 

in unit processes and the preparation of effluents for discharge to the receiving 

environment.  

Question: What are the potential impacts of increased chemical use on the physical 

and operating environment, human and other animal health, biotic and abiotic 

processes in receiving waters, and solids waste management from WWTPs? 

 

(3) Two-cell facultative lagoons do not produce a significant volume of sludge.  The 

sludge is generally dredged from the bottom of lagoon cells once or twice a year.  

Sludge can then be used to build up the berms surrounding the cell or used in 

agricultural land spreading, if permissible.  More advanced methods of treatment 

generally produce a larger volume of sewage sludge than lagoons.   

Question: How will the increased volume of sludge from higher levels of treatment be 

managed, treated and disposed of?  What will be the financial and environmental costs for 

sludge management? 

(4) The federal government plans to fund a lot of the changes and provide financial 

assistance to municipalities, where it is feasible.   

Question: From where does this money come and will the funding continue with changes 

in provincial or federal government?  After 10 years of implementation? 30 years? 

 

4.5 Limitations for Identifying Change, Impact, Economics, and Societal 
Expectations 

It’s difficult to estimate the total financial cost the regulation change will have on 

municipalities because the cost of upgrading facilities will be determined on a case-by-case 

basis. Some of the factors that will affect the cost include population size, age of the 

existing infrastructure, existing treatment method, and discharge environment. Discharges 

into surface water; especially waters frequented by fish will have lower effluent limits for 
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nutrients and will therefore have higher standards. The requirements for upgrades will be 

determined in part by the state of the existing infrastructure at each facility.   

It might not be clear whether or not the limits are sufficient until the plan is in place and 

has been implemented for a long period of time. By then, it will be difficult to further 

reduce the nutrient limits except through individual permits or amendments to the WSER 

and applicable regulatory documents. Consistent and careful monitoring of sewage 

treatment plants, receiving environments and environments downstream of discharge 

points can help ensure objectives of the Strategy are being met.  However, with respect to 

trout and other ammonia sensitive freshwater species, studies have demonstrated the 

concentration at which ammonia is toxic. From the studies and regulation changes in the 

United States, we can expect that the new limits for nutrients will be sufficient for 

environmental protection and human health (US Environmental Protection Agency, 

2013). 

Knowledge of the level of treatment for pesticides, metals, pharmaceuticals, personal care 

products, and hydrocarbons by advanced biological treatment processes is limited.  As 

certain products and chemicals become more prevalent or cause more of an 

environmental concern, it will become increasingly important to understand the processes 

that effectively treat for them and incorporate these treatment methods into WWTPs. 

4.5.1 Infrastructure-Related Factors and Upgrade Costs 

Leaks, undersized lagoon cells, the need for new or additional cells, the inability to use 

effluent irrigation during wet years, lack of lagoons, landscaping required for system 

property (berms, vegetation, fencing), general poor maintenance, replacement of 

mechanical parts, replacement of liners, dykes, trenches, damaged cells, upgrades to meet 

new standards, issues related to odour, facility too close to an urban municipality. 

Unanticipated impacts or effects often occur during the implementation of new plans; for 

example, unforeseen costs, difficulties in implementation and enforcement or unsatisfied 

objectives.  Plan implementation often costs more than initially estimated as a result of 

unexpected delays or shortcomings.  Unfortunately, we won’t know what those impacts 

will be until the plan is put into place.  The federal government will put forward a set 
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amount of money for grant programs and funding.  Should the cost of implementing the 

Strategy exceed the budget set out by the federal government, the costs will likely be borne 

by the municipal tax base and collected through service fees.   

The impacts of the regulation change will be different across Canada. The provinces and 

territories are starting from different regulatory landscapes and have wastewater systems in 

varying states of compliance. As a result, provinces and territories will be affected 

differently from one another; there will be regional variation as well. Because of 

physiographic, climatic and social variations, the results of the regulation change will 

differ between Canadian regions. Arid regions will be affected differently than those with 

abundant freshwater supplies; densely populated areas will feel different impacts than 

regions with sparse populations. The implications of the regulation change will be different 

among municipalities depending on their geographic location, the surrounding physical 

environment, expected population growth and the current state of their wastewater facility. 

For example, clusters of small municipalities in southern Saskatchewan may benefit from 

regional communal systems while small remote communities in the northern parts of the 

province may require pump and haul systems or small mechanical package treatment 

systems as communal systems might not be practical. Pump and haul systems should take 

into account, holding tank maintenance, the durability and maintenance of hauling roads 

and adequate user fees.  Seasonal variations and the occurrence of spills should also be 

considered. Public health authorities might need to increase their regulatory standards for 

private onsite sewage disposal permits or increase the frequency with which onsite systems 

are monitored, in order to ensure compliance and adequate environmental protection.   

 

4.6 Conclusions 

Increasing the level of treatment as well as the volume of effluent that can be treated will 

obviously be demanding. However, there are opportunities for grants and funding 

assistance from the federal and provincial governments. In some cases, regional WWT 

systems could alleviate some of the financial and technical pressure.   
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In Saskatchewan, there are few, if any, municipalities with WWTP that discharge effluent 

with less than a secondary level of treatment. Fortunately, the new regulations will not 

affect the province too much in that regard. However, meeting the lower limits for 

CBOD, TSS, Total Residue Chlorine (TRC) and un-ionized ammonia will be difficult.  

Over recent years, the principle wastewater challenge in Saskatchewan has been 

maintaining or increasing the water and WWT capacities in order to keep up with 

development and support additional growth. It has been a major challenge for 

Saskatchewan because the provincial and municipal governments were unprepared to 

manage the high rate of growth that was recently experienced and did not have the 

infrastructure capacity to support developments. Further, most local governments did not 

have the financial, planning, or technical support to adequately maintain a high level of 

services.   

Urban populations are growing. In Saskatchewan, even the majority of villages and small 

towns that are in a semi-rural setting, are now on regulated, communal water and 

wastewater systems. This is due in part to the WSA requirement for medium to high-

density populations to be serviced by government regulated communal systems and 

partially due to the demand for higher-level water and wastewater services. Municipal 

sewer and water systems have become a standard service even in very small urban 

centres and are now expected by ratepayers. This is especially noticeable in the villages 

and resort communities along Last Mountain Lake. Until recently, all the cottages along 

the lake were exclusively on pump and haul sewage systems using holding tanks and 

water hauled from a municipal well.  Some resort communities such as Kannata Valley, 

Buena Vista and Lumsden Beach are now on municipal water distribution systems. 

Newer developments may soon be serviced by municipal sewer systems as well. 

Municipal water and wastewater is more convenient for landowners and generally 

reduces the environmental and public health risks associated with leaking holding tanks, 

hauling truck spills and it reduces the heavy traffic on grid roads and highways. 

Water and WWT is an essential service. Properly treated water that is clean and safe for 

human consumption and for the environment should not be compromised. The regulation 

change presents challenges and there may be some initial pushback and complaints about 
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increased water bills, property taxes and development fees but it is a relatively small 

price for environmentally responsible WWT.   
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5 Conclusions and Recommendations 

5.1 Conclusions 

Canada is a financially stable, developed country and is therefore accountable for making 

the greatest effort to provide clean, safe water to its citizens and be a leader in 

environmental protection. Although Canada has a comparatively large supply of water, 

freshwater is a finite resource and should be managed responsibly in order to preserve it 

and other environmental resources for future generations. Canada boasts environmental 

leadership and regulations that promote responsible environmental management. In order 

to maintain environmental integrity, the federal government should consider adopting or 

amending policies and regulations to align standards with the most recent scientific 

evidence. 

Once the standards are in place and high-risk facilities have been addressed, the new 

regulations will achieve the objective of reducing environmental pollution from 

wastewater facilities. The most significant effects will be in areas that currently have low 

or no standard for WWT. In order to ensure that nutrient loading to the environment is 

significantly reduced, populous urban centres and communities that discharge into 

sensitive environments should implement limits that are more stringent than the 

minimum National Performance Standards (NPS). Further, municipal wastewater is not 

the only source of contaminated effluent. Strict effluent limits should be adopted for 

industrial wastewater as some industries such as resource extraction and processing 

discharge high concentrations of chemicals, heavy metals and nutrients. 

B.C.’s provincial regulations for municipal wastewater discharged into streams, rivers 

and estuaries meet or exceed the minimum requirements of the Strategy.  However, the 

performance standards for discharge into marine waters do not meet the NPS. The 

regulations in B.C. will need to be amended to increase the standards. In Alberta, the 

minimum treatment requirements for populations both over and less than 20,000 meet the 

new federal standards except for wastewater treated using wastewater lagoons. There are 

no requirements defined for parameters when using lagoon treatment. The Water 

Regulations 2002 in Saskatchewan do not yet meet the NPS but are in the process of 
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being amended to meet the minimum standards. The Prairie Provinces do not have the 

ability to discharge effluent into marine waters and therefore have lower limits for BOD 

and TSS to keep ground and surface water clean for reuse.   

As with most regulation changes, the most challenging aspect will be funding the 

infrastructure upgrades and the related requirements that are needed to meet the new 

effluent standards.  However, if higher WWT standards are not applied now, there could 

be more costly and more significant problems in the future, including environmental 

degradation and a deterioration of water systems. Once water quality becomes a 

significant issue, it will be even more difficult to implement the means needed to improve 

good water management. The changing climate could change the pattern and quantity of 

precipitation as well as increase the frequency and intensity of extreme weather events. 

Flooding and drought can affect water quality and water availability. It would be 

beneficial to start making changes now to plan for managing the freshwater supply in the 

event of a significantly altered climate.  

 

5.2 Recommendations 

As populations grow and urban influences spread, the demand for treated freshwater rises 

thereby increasing the challenge of meeting society’s water needs. Source water protection 

is crucial in preserving freshwater resources for the various species that depend on aquatic 

environments, for drinking and domestic use, agricultural irrigation and natural processes 

such as nutrient cycling and assimilating wastes.  As a result, balancing the demand with 

source freshwater protection will become increasingly important. The sustainability of 

water resources and the ability to provide clean, safe water is largely dependent on good 

water management. Besides increasing the standard for WWT, other measures should be 

taken on provincial, local and household levels to ensure best water management practices 

are adhered to.  

 

Regional treatment systems might be a good option for communities that are in proximity 

to one another. For example, where there is a cluster of small communities, the capital cost 
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of an upgrade, expansion or constructing a new facility could be more affordable when 

shared among municipalities. This way, facility operators, the cost of operation and 

maintenance, and the cost of future upgrades, repairs and expansions can be shared. In 

many cases, regional systems may lessen the increase to property taxes per household by 

broadening the tax base.   

 

Upgrading the treatment plants of small municipalities is very expensive and can be cost-

prohibitive. Small communities whose permits allow less restrictive effluent limits could 

start by retrofitting, replacing or adding on to their existing systems with cost effective 

upgrades that increase the level of treatment without requiring a complete overhaul of their 

facility. This could allow them time to grow or work out their financing for a more 

advanced system, should it be required in the future. If possible, it would be beneficial to 

find less expensive treatment alternatives that will achieve the appropriate standards or to 

determine if the receiving environment can accept the effluent from lower cost treatment 

options. This presents an opportunity for research and development of innovative 

technologies, treatment options and variations of existing processes. From this, less 

expensive but equally effective treatments may develop. A phased approach to upgrading 

and implementation should be used so as to not strain financial resources. In order to 

achieve the most significant environmental impact, the focus should be on the large and 

medium sized facilities first.  The majority of loading is likely to come from the larger or 

more insufficient facilities.  

 

In Saskatchewan, water that has been treated to drinking water quality is used for most 

purposes. Water reclamation can provide a water supply for certain uses that do not require 

high quality water. This will free up treated water supplies that can then be used for 

purposes that require high quality water such as drinking and bathing. Some uses that are 

appropriate for water with lower levels of treatment could include fire suppression, 

irrigation of crops and golf courses and some industrial uses such as power generation and 

cooling. Water reclamation can play a significant role in reducing the volume of water that 

needs to be treated and stored, thereby reducing the cost of WWT. The money saved on 

treating water could then be diverted to help alleviate the financial burden of WWTP 
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upgrades. Perhaps this is where B.C.’s different classes of water quality would be useful. 

Water recycling programs can reduce the volume of water that needs treating, thereby 

decreasing the need for chemicals, facility maintenance and storage, thus lowering the 

financial cost. Water reuse programs can also reduce the nutrients that are discharged into 

the environment and allow for the benefits of reusing the reclaimed water. However, if 

water is used for irrigation or other agricultural applications, nutrients may still be a 

concern.  

Municipalities should apply more restrictive sewer and septic bylaws to prevent or 

regulate the concentrations of compounds that are discharged into the system. Sewer use 

control bylaws are usually geared towards industrial discharges, restaurants and other 

businesses, thereby reducing the concentration of pollutants that need to be removed from 

the water during treatment. The substances that are regulated usually include solvents, 

glass, ashes, animal tissues, wood, fluorides, phosphates, chlorides and sulphates. Some 

substances should be prohibited from entering the wastewater system completely such as 

hazardous waste chemicals, radioactive materials, severely toxic substances and 

pesticides. 

The CCME’s Strategy aims to reduce the concentration of nutrients, organic matter and 

other contaminants that are discharged from municipal wastewater facilities in order to 

increase environmental protection and public health and safety. The regulations enforced 

by the Strategy will require new infrastructure processes and upgrades in order to meet 

the new effluent limits, thereby increasing the costs associated with WWT. Although 

costly, the combination of increased wastewater regulations, reduced pollution and good 

water management will ensure better quality freshwater reserves in Canada. Water 

conservation practices could help reduce the cost of treatment facility upgrades, 

expansions and new construction by reducing the volume of water that needs to be treated 

and stored. There will be challenges in meeting the new limits and the results might not 

be clear for some time, as facility compliance will not be complete until 2040. It will be 

beneficial to follow up and revisit the regulations regularly to monitor the implementation 

process and ensure the objectives of the Strategy are being met. Further research could 
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provide innovative developments in WWT technologies and environmental protection 

and could result in even lower limits for contaminants. 
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