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EXECUTIVE SUMMARY 
 

1.0 INTRODUCTION 

The City of Winnipeg Water and Waste Department (the Department) is undertaking a major 

program to upgrade their wastewater collection and treatment systems over the next two 

decades. The final timeframe will be subject to provincial environmental licencing requirements, 

City Council approval, and funding considerations. Part of this program consists of the City of 

Winnipeg upgrading their three Water Pollution Control Centres (WPCCs) to reduce nutrient 

loading and implement year-round effluent disinfection. These three treatment plants are the 

North End Water Pollution Control Centre (NEWPCC), the South End Water Pollution Control 

Centre (SEWPCC) and the West End Water Pollution Control Centre (WEWPCC), all located 

within city limits.  

 

Funding for components of the program that will upgrade effluent quality are being cost-shared 

by Manitoba and Canada. The Canadian Strategic Infrastructure Fund (CSIF) is funding 

components of this program at each of the three WPCCs.  

 

Manitoba has issued Manitoba Environment Act Licences for all three WPCCs that provide 

specific requirements and timeframes for the upgrades. The WPCC licences stipulate compliance 

requirements to meet more stringer effluent standards for nutrient reduction and year-round 

effluent disinfection. Federal review of the environmental assessment findings is required before 

federal funding approval can be finalized. The Water and Waste Department engaged TetrES 

Consultants Inc. to develop an Environmental Assessment of the CSIF-sponsored upgrades to 

the City of Winnipeg WPCCs (the Project) to satisfy this funding requirement.  
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2.0 PROJECT 

A summary of the components of the existing WPCCs and the proposed upgrades related to the 

Project is provided below. 

 

2.1 WEST END WATER POLLUTION CONTROL CENTRE (WEWPCC) 

2.1.1 Existing 

The WEWPCC currently serves a population of approximately 86,000 persons in the west 

portion of the City of Winnipeg, representing about 14% of the City’s population. The WEWPCC 

was originally constructed in 1964 as a basic lagoon treatment system, but was significantly 

upgraded in the mid-1990s with the addition of conventional secondary treatment systems. The 

lagoons continue to be used for polishing and to reduce pathogens during the summer and for 

effluent cooling in winter to minimize the amount of open water on the Assiniboine River.  

 

Raw wastewater is pumped to the WEWPCC by the Perimeter Road Pumping Station (PRPS) 

through a forcemain. The existing treatment processes at the WEWPCC include screening, grit 

removal, primary clarification, and complete mixed activated sludge secondary treatment. 

Waste-activated sludge is co-thickened with the primary sludge in the primary clarifiers. Sludge 

removed from the primary clarifiers is stored on-site and then hauled to the NEWPCC for 

treatment and disposal through the existing biosolids management program under Manitoba 

Environment Act Licence No. 1089ERR.  

 

The WEWPCC facility includes a septage receiving station located at the PRPS, and accepts 

septage and holding tank pump-out material that is collected by private haulers who service 

both residential and commercial/industrial waste. Due to concerns with the ability to meet 

effluent licence conditions, the acceptance of septage at the WEWPCC will be suspended prior 

to the commissioning of the upgraded plant. 
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2.1.2 Project Upgrades 

Manitoba Conservation recently issued the Manitoba Environment Act Licence No. 2669ER, 

which will govern the operation/performance of the upgraded WEWPCC. These licence 

conditions will require plant upgrades, some of which will include the proposed Project. 

 

The proposed Project involves: 

 

• Two major upgrades are planned for this wastewater treatment facility. One involves the 

addition of Biological Nutrient Removal (BNR) to the existing secondary treatment process 

to reduce effluent nitrogen and phosphorus loads to the Assiniboine River, and ultimately 

Lake Winnipeg. The other involves the addition of a year-round ultraviolet disinfection 

facility to reduce the concentration of pathogens in the final effluent to within compliance 

limits. Upgrades to this wastewater treatment plant are expected to be completed in 2006, 

at an estimated capital cost of $26.7 million. 

• The goals of the WEWPCC effluent disinfection upgrade are the following: 

- Reduction of fecal coliform levels from 50,000 to 250,000/100 mL in the effluent from 

the wastewater treatment plant to a monthly geometric mean of 200/100 mL (or less) 

on a year-round basis.  

- Compliance with end-of-pipe terms and conditions contained in the Manitoba 

Environment Act Licence No. 2669ER. 

- Reduced risk of contracting gastrointestinal illness resulting from the ingestion of 

untreated river water by people using the river for recreation. 

- The use of ultraviolet (UV) technologies, which does not require the use of chemicals. 

No risk of a chemical spill, and better health and safety conditions for plant operators 

and the public. 

• The goals of the WEWPCC BNR upgrade are as follows: 

- Reduction of total effluent phosphorous concentration to 1 mg/L or less. The total 

annual phosphorus loading of about 46 tonnes per year will be reduced to approximately 

17.5 tonnes per year for current conditions. 
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- Reduction of total effluent nitrogen concentration to 15 mg/L or less. The total annual 

nitrogen loading of about 320 tonnes per year will be reduced to approximately 

175 tonnes per year for current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process removes ammonia through the nitrification/ 

denitrification process, effectively reducing ammonia concentration in the final effluent 

to levels well below any harmful effects on aquatic life. 

- Compliance with end-of-pipe terms and conditions contained in Manitoba Environment 

Act Licence No. 2669ER. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the watershed-wide 

interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 

respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

 

2.2 SOUTH END WATER POLLUTION CONTROL CENTRE (SEWPCC) 

2.2.1 Existing 

The SEWPCC, commissioned in 1974, is the second largest treatment facility in the City of 

Winnipeg currently serving approximately 25% (180,000) of the entire city population. The 

plant unit processes consist of pumping, screening, pre-treatment (aeration and grit removal), 

primary treatment, high-purity oxygen (HPO) generation with a pressure swing adsorption unit 

(PSA), high-purity oxygen-activated sludge, secondary clarification, co-thickening, and sludge 

storage and hauling to the NEWPCC for subsequent digestion and disposal under the existing 

biosolids management program (Manitoba Environment Act Licence No. 1089ERR).  

 

In 1993, an expansion was completed at the SEWPCC that increased plant capacity by 29%. 

This expansion consisted of the addition of one primary clarifier, two HPO reactors, a backup 
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liquid oxygen storage tank, one secondary clarifier, an odour-dispersion stack and ancillary 

ventilation, a distributed process control system, standby power, main pump, and reliability 

upgrades. The facility includes a septage receiving station which accepts septage and holding 

tank pump-out material that is collected by private haulers who service both residential and 

commercial/industrial waste. In 1999, ultraviolet light disinfection of the final effluent was 

added and is presently operated seasonally from May to September.  

 

2.2.2 Project Upgrades 

Manitoba Conservation recently issued Manitoba Environment Act Licence No. 2716 (March 3, 

2006), which will govern the operation/performance of the SEWPCC. These licence conditions 

will require plant upgrades, some of which will include the proposed Project. 

 

The proposed Project involves: 

 

• A single major upgrade is planned for this wastewater treatment facility. BNR will be added 

to the planned expansion of secondary treatment process at this facility. Expansion of the 

secondary treatment will be done under a separate budget but will take place concurrently 

with the BNR addition. The addition of BNR to the expanded secondary treatment process 

will reduce effluent nitrogen and phosphorus loads to the Red River, and ultimately Lake 

Winnipeg. The addition of BNR (the CSIF-funded portion of the Project) and the concurrent 

expansion of the secondary treatment processes are expected to be completed in 2012.  

• The goals of the SEWPCC BNR upgrade include: 

- Reduction of total effluent phosphorus concentration to 1 mg/L or less. This will reduce 

the annual phosphorous loading from about 80 tonnes to approximately 34 tonnes per 

year from the final effluent, based on current conditions. Approximately 47 tonnes per 

year of phosphorus will end up in the sludge, which will be hauled to the NEWPCC for 

further processing. 
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- Reduction of total effluent nitrogen concentration to 15 mg/L or less. This will reduce 

the total annual nitrogen loading of about 578 tonnes per year to approximately 

340 tonnes per year, based on current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process reduces ammonia through the nitrification/ 

denitrification process, effectively reducing ammonia concentration in the final effluent 

to levels well below any harmful effects on aquatic life. 

- Compliance with end-of-pipe terms and conditions contained in the draft Licence. 

- Further reduction in nutrient loads to Lake Winnipeg. BNR at the SEWPCC will result in a 

citywide reduction of 20% of its nitrogen loading and 13% of its phosphorus loading. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

 

2.3 NORTH END WATER POLLUTION CONTROL CENTRE (NEWPCC) 

2.3.1 Existing 

The NEWPCC is the largest and oldest wastewater treatment facility in the City of Winnipeg, 

currently serving approximately 60% (380,000) of the entire city population. The NEWPCC 

treatment facility involves treatment processes including pumping, screening, pre-aeration, grit 

removal, primary clarification, high-purity oxygen-activated sludge secondary treatment, 

anaerobic sludge digestion, and biosolids dewatering (through the use of centrifuges). The 

facility includes a septage receiving station which accepts septage and holding tank pump-out 

material that is collected by private haulers who service both residential and 

commercial/industrial waste. In addition, the NEWPCC currently receives leachate from the 

City’s existing and decommissioned landfill sites, which is deposited at a separate receiving 

location at the facility.  
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The NEWPCC currently has no dedicated treatment of centrate, which is the nutrient-rich liquid 

that is extracted during the sludge dewatering process. Year-round effluent disinfection is now 

being done with the completion of a UV disinfection facility in 2006. 

 

2.3.2 Project Upgrades 

Manitoba Conservation recently issued the Manitoba Environment Act Licence No. 2684RR, 

which will govern the operation and performance of the NEWPCC. These licence conditions will 

require plant upgrades, some of which will include the proposed Project. 

 

The proposed Project involves: 

 

• Two major upgrades are planned for this wastewater treatment facility by 2006/7. One 

upgrade involves the addition of centrate nutrient removal to reduce effluent nitrogen and 

phosphorus loads to the Red River, and ultimately Lake Winnipeg. The other upgrade 

involves the addition of a year-round ultraviolet disinfection facility to reduce the 

concentration of pathogens in the final effluent to within compliance limits. 

• The goals of the NEWPCC Centrate Nutrient Removal include: 

- Compliance with terms and conditions contained in the Manitoba Environment Act 

Licence No. 2684RR with respect to centrate nutrient removal. 

- Reduction of total phosphorus load in the treated centrate to 119 kg/day or less (30-day 

rolling average), reducing the plant effluent load by about 30 tonnes per year. 

- Reduction of total nitrogen in the centrate to achieve a  minimum removal of 838 kg/day 

(30-day rolling average), reducing the plant effluent load by about 290 tonnes per year. 

- Reduction of effluent ammonia to protect aquatic life from the potentially harmful 

chronic or acute effects of un-ionized ammonia by removing centrate ammonia through 

the nitrification/denitification process. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the provincial watershed-

wide interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 
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respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

• Although the City’s upgrade program to implement BNR secondary treatment at the 

NEWPCC in the future is not part of the CSIF Project, it is closely linked to the centrate 

treatment upgrade and nutrient removal upgrades at the two other WPCCs. The goals of the 

NEWPCC BNR upgrade include: 

- Reduction of total effluent phosphorus concentration to 1 mg/L or less. The total annual 

phosphorus loading of about 260 tonnes per year will be reduced to approximately 

73 tonnes per year for current conditions. 

- Reduction of total effluent nitrogen concentration to 15 mg/L or less. The total annual 

nitrogen loading of about 2,130 tonnes per year will be reduced to approximately 

1,095 tonnes per year for current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process reduces ammonia through the nitrification/ 

denitrification process.  

- Compliance with terms and conditions contained in the Manitoba Environment Act 

Licence No. 2684RR with respect to centrate nutrient removal. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the provincial watershed-

wide interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 

respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

• Although year-round effluent disinfection is not presently part of the CSIF project (i.e., this 

component was not funded under CSIF), ongoing discussions with provincial and federal 

administrators may result in the component receiving CSIF funding. The goals of the 

NEWPCC effluent disinfection include: 
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- Reduction of fecal coliform levels from 50,000 to 250,000/100 mL in the effluent from 

the wastewater treatment plant to a monthly geometric mean of 200/100 mL (or less) 

on a year-round basis.  

- Compliance with end-of-pipe terms and conditions contained in the Manitoba 

Environment Act Licence No. 2684RR. 

- Reduced risk of contracting gastrointestinal illness resulting from the ingestion of 

untreated river water by people using the river for recreation. 

- The use of ultraviolet (UV) technologies, which does not require the use of chemicals. 

No risk of a chemical spill, and better health and safety conditions for plant operators 

and the public. 

 

2.4 CONSTRUCTION OVERVIEW 

Increased traffic to and from the treatment plants, and heavy equipment activity on-site during 

construction will need to be managed to prevent or minimize socio-economic and biophysical 

environmental impacts. The City will develop traffic control plans, protocols for heavy 

equipment on the construction site (e.g., inspections, monitoring, activity/traffic scheduling, 

surface runoff control, dust control, refuelling practices, protocols to prevent leaks or spills, drip 

tray for equipment, etc.), hours of daily work, and emergency measures to deal with incidents 

or accidents. The Contractor will be required to adhere to applicable regulations/bylaws 

governing noise, hours of operation, and other construction matters. 

 

The tender documents will stipulate these requirements and will be part of the contracts for 

construction. 

 

2.5 EMERGING ISSUES 

Emerging contaminants of concern, such as endocrine-disrupting compounds (EDCs), are 

recognized as an issue but beyond the scope of the wastewater treatment upgrades. The 

upgrades to the wastewater treatment plants have the potential to reduce the impacts of 
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certain emerging contaminants of concern due to the extended treatment process. Because of 

the evolving research on these contaminants, it is difficult to provide a satisfactory mitigation 

strategy to deal with such complex and emerging issues.  
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3.0 PUBLIC 

3.1 PAST ACTIVITIES 

The City of Winnipeg has had ongoing public communication with respect to its wastewater 

management program, including some components of the proposed CSIF-funded Project. 

Previous public communication primarily took place in association with a Combined Sewer 

Overflow (CSO) study in the period 1994-2000, and during Manitoba Clean Environment 

Commission (CEC) hearings convened in 2003. 

 

CSO studies began in 1994. An advisory committee was established in the fall of that year, and 

it was comprised of representatives from downstream communities, government, public health 

officials, fisheries experts, and recreational users of the rivers. The Committee participated in 

ongoing studies until fall of 2000, and produced a report with specific references to health 

aspects of discharges from the City’s wastewater collection and treatment system. Public 

communication was facilitated by various means, including: an open house, information displays 

at public locations and events, questionnaires, meetings with special interest groups, meetings 

with scientific and technical experts, and media coverage. 

 

The CEC held three public hearings in 2003 to review various aspects of the City’s wastewater 

collection and treatment systems. Four groups received participant funding to engage in the 

hearings and more than 500 citizens attended the hearings. The CEC prepared a report that, 

among other recommendations, supported effluent limits proposed by Manitoba and directed 

the City to proceed with implementation of effluent disinfection and nutrient reduction at all 

three treatment plants. Manitoba Conservation subsequently issued licences for all three 

WPCCs. Projects proposed to receive CSIF funding, along with other current or planned 

upgrades, respond to major recommendations from the CEC report and address terms and 

conditions contained in the Manitoba Environment Act licences. 
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3.2 PLANNED FUTURE ACTIVITIES 

The Department is actively developing a program to improve effectiveness in providing public 

awareness of the City’s wastewater management system and its ongoing program for improving 

wastewater management performance. This will satisfy the City’s responsibilities in general to 

provide public information on major public works programs, but also will respond to the Clean 

Environment Commission’s recommendations for providing additional public information and 

awareness, and opportunities for people to comment on issues and concerns. As well, the City 

intends to provide opportunity for the public to be informed on the Project proposed under the 

CSIF program. Accordingly, the City will provide details regarding the Project and the 

environmental effects associated with the proposed improvements. This will be responsive to 

the federal CEAA process and its requirements for public involvement. 

 

The City’s program has recently been initiated and will include a number of different techniques 

such as web pages, brochures, possibly open houses, etc. Information on the existing 

wastewater collection treatment and management will be provided, along with regulatory 

concepts and proposed upgrades. In the course of providing this information, the Project under 

the CEAA process will be described along with the environmental impacts of the Project. 

General information on the conceptual design and environmental benefits associated with the 

Project will be provided. This will include information about the three WPCCs. Opportunity will 

be provided for the public to comment and for the City to respond to the comments from the 

public. It is intended that the information will be in “public-friendly” plain language. 

 

The City intends to carry on this program for the foreseeable future as the Project and the 

overall upgrade program is carried out.  

 

Information on this proposed program will shortly be available at the City of Winnipeg website 

(www.winnipeg.ca). 
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4.0 OVERVIEW OF ENVIRONMENTAL ASSESSMENT 

The environmental assessment studies of the CSIF-sponsored Project on wastewater plant 

upgrades consider the physical and biophysical effects of the Project and associated socio-

economic effects which flow from environmental effects. Project effects on the environment 

were predicted in the EA studies by comparing: 

 

1. What would be expected if the Project were not developed (i.e., the “baseline,” including 

both current and ongoing effects of the Wastewater Pollution Control Centres. 

2. What is expected to happen with the Project. 

 

It should be noted that this Project is an environmental mitigation project designed to reduce 

current potential adverse effects, primarily related to water quality and the aquatic environment 

in the Red and Assiniboine rivers and Lake Winnipeg. Public health is also being addressed 

through disinfection upgrades at the City’s three WPCCs. The Project was reviewed to 

determine if it has potential to create direct or indirect adverse effects. Ways to reduce adverse 

effects (called “mitigation”) were considered. In addition to considering the effects of the 

existing WPCCs, the cumulative effects of associated City of Winnipeg programs and other 

existing and planned projects were considered. Residual effects (effects which remain after 

mitigation or enhancement measures are considered) were identified and assessed as to their 

significance.  

 

The EA also describes monitoring studies and follow-up measures that will be carried out as the 

Project is constructed. It should be noted that each of the WPCCs has been issued Manitoba 

Environment Act licences for the proposed upgrades. In addition, licences exist for maintaining 

environmental standards for both air quality and biosolids management. These licences 

stipulate monitoring activities. 
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The key effects of the Project are on water quality and the aquatic environment. The Project is 

being designed to meet new effluent limits which will substantially change the water chemistry 

in the rivers during low-flow river conditions. In addition, effluent disinfection will reduce fecal 

coliform concentrations in the river. The Project also has potential to cause indirect effects on 

other aspects of the environment, such as the air and terrestrial environments, around the 

WPCCs or through the City biosolids management program. The City will have to meet 

prevailing licences for air and biosolids management while implementing the upgrade Project.  

 

The assessment approach focuses on Project operation and Project construction. The WPCCs  

will remain in operation continuously during the construction period in order to maintain 

existing effluent quality standards. Maintenance of operation is a key requirement of the 

construction project and will be explicitly specified in all construction tenders.  

 

Assessment of the Project considers different temporal timeframes and operating conditions 

such as: 

 

• Short-term impacts due to construction. 

• Long-term effects over the extended period of Project operation. 

• Critical low-flow conditions in the rivers when aquatic effects may be most significant. 

• Typical flow conditions representative of the normal operating environment. 

 

The Study Region for the Project, as defined in the EA, can vary greatly depending upon the 

project effect under consideration. Local effects due to noise from construction may occur 

within a few hundred metres of the plant, while some effects on water quality may extend as 

far as into Lake Winnipeg.  

 

 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project – Executive Summary  

 
 

Prepared by: TetrES Consultants Inc.   

ES 5-1

Executive Summary 

5.0 SUMMARY OF RESIDUAL EFFECTS 

While the Project is expected to have effects on water quality, aquatic, terrestrial, air and socio-

economic environments, none of the anticipated adverse effects are expected to be significant, 

after taking into account Project plans and mitigation measures, including cumulative effects of 

future relevant projects. Monitoring and follow-up activities are described elsewhere in 

Section 6 of this Executive Summary.  

 

5.1 SURFACE WATER QUANTITY AND QUALITY 

The Project will not change flows in the rivers. There will be no additional discharge caused by 

the upgrades to the City of Winnipeg WPCCs, although discharges will change over time in 

response to City growth and development (modest projected increase to the WEWPCC and 

larger increase to the SEWPCC). The assessment does consider increased wastewater flows to 

the WPCC from future growth of the City and how the Project will be affected by these 

increased flows. It should be noted that the Project will provide greater ability to manage water 

quality in the future if low river flows occur more frequently and persist due to droughts 

(perhaps resulting from factors such as climate change or increased water withdrawals 

upstream of the City). There are no residual effects from the Project on surface-water quantity 

and therefore no significant adverse effects. 

 

There will be significant reduction of ammonia concentrations in the effluent that will bring in-

stream water quality into compliance with Manitoba water-quality guidelines. Compliance with 

Environment Canada ammonia effluent quality guidelines will be improved. Specifically, removal 

of ammonia from the centrate stream at the NEWPCC will assist greatly in reducing the risk to 

aquatic life during low river flows. Compliance with regulatory guidelines for ammonia will be a 

positive significant effect. The Project will reduce both nitrogen and phosphorous loads and 

provide greater flexibility in the control of these parameters in the river, and to a much lesser 

degree, in Lake Winnipeg. The nutrient removal achieved by the Project therefore provides a 

beneficial effect, although this cannot be classified as significant, particularly with respect to the 
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Lake. Disinfection of the effluent at the NEWPCC and year-round disinfection at the WEWPCC 

and SEWPCC will assist in meeting provincial effluent and water quality guidelines for fecal 

coliform and E. coli concentrations. This effect is positive. 

 

Although the Project is not specifically designed to remove endocrine-disrupting compounds 

(EDCs), the upgraded WPCCs will have greater retention times which will likely decrease the 

concentrations of some EDCs. The effect is expected to be neutral to positive, but not 

significant. 

 

5.2 AQUATIC ENVIRONMENT 

The Project’s potential effect on the aquatic environment is anticipated to be restricted to those 

related to the changes in effluent characteristics (either microbial or chemical) during operation. 

Due to the WPCCs being located over 500 metres from the riverbanks, and the absence of any 

currently planned alterations to the outfall piping, no physical changes to aquatic or fish 

habitats are anticipated to occur during construction of the Project. Therefore, the Project will 

not alter any fish habitat, including spawning, breeding, rearing, and migratory habitats. 

Equally, no habitat of any aquatic species, either currently or proposed for listing under the 

Species At Risk Act, will be altered by the Project.  

 

The disinfection of the wastewater effluent will cause a reduction in the human waste-related 

microbial populations in the river. This reduced dominance of the human waste-related 

microbial community in the rivers will be a benefit in terms of the retention of the background 

native microbiological community in the rivers. This will be a positive effect on the environment, 

however not significant.  

 

The development of the Project will result in changes to the nitrogen and phosphorous ratios in 

the river during critical low-flow conditions which could result in changes to algal community 

dynamics. Since the Project provides the ability to temporarily alter the N to P ratio, it is 

possible to enhance water quality by adaptively managing nitrogen and phosphorous in the 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project – Executive Summary  

 
 

Prepared by: TetrES Consultants Inc.   

ES 5-3

Executive Summary 

future to suit specific environmental conditions. The effect therefore of the Project will be 

positive and potentially significant in the ability to manage water quality.  

 

The Project will result in a reduction of Total Nitrogen and Total Phosphorous loadings to the 

Red and Assiniboine rivers and downstream to Lake Winnipeg, which could potentially result in 

changes to the algae/phytoplankton community dynamics resulting in subsequent changes to 

the zooplankton community. It is expected that this reduction in nutrients may result in the 

reduction of primary productivity in the rivers. The Project will also result in small reductions in 

overall nutrient loadings to Lake Winnipeg, but this will not result in measurable changes to the 

Lake Winnipeg water chemistry. No measurable changes in algae community dynamics in Lake 

Winnipeg are anticipated as a result of the Project. The Project therefore has a minor positive 

effect that is not significant.  

 

The Project will reduce ammonia concentrations in the river, thereby having a positive effect on 

the risk to fish and invertebrate health. This is a positive significant effect. The reduction in 

phosphorous and nitrogen concentrations may reduce primary productivity, however food 

supply in the river is likely not limiting for fish health and productivity. This nutrient reduction 

therefore has a neutral effect that is not significant. 

 

5.3 AIR ENVIRONMENT 

The proposed expansion will add process steps (including nutrient control and disinfection) to 

the three WPCCs. Potential processes such as primary sludge fermentation tanks and/or waste-

activated sludge thickening tanks will have vent gases which could be odorous. These processes 

will be in covered tanks that have appropriate odour mitigation measures such that the odour 

environment around the WPCCs will not result in a significant adverse effect. At the WEWPCC, 

new project-related processes and the existing sludge building tanks will be covered, and 

vented gas will be treated with thermal oxidization to destroy volatile organic compounds. At 

the NEWPCC, the proposed centrate treatment process uses an aerobic process that is not 

expected to be odourous. Site visits to three existing centrate treatment facilities in Europe 
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indicate odour is not an issue. At the NEWPCC the process tanks will be covered and vented up 

a new 46-m dispersion stack as a mitigation in case this facility produces odour. Provision is 

also being made for scrubbing if odour becomes an issue. For the SEWPCC, conceptual design 

is underway and details of extension time have not yet been defined. The City is committed to 

managing the odour environment as it expands the plants. For example, the Terms of 

Reference for the SEWPCC Expansion Project stipulate that odour assessments be done and 

that recommendations be made for odour control at all the unit processes at the facility. The 

Manitoba licences stipulate that operation of the WPCCs shall not result in odour nuisance. The 

residual effect of the proposed Project on odour nuisance with the mitigation measures is 

expected to be neutral and is not considered significant.  

 

The expansion of the three plants is not expected to result in increased noise during the 

operation of the plants. During construction, noise will be restricted in accordance with 

Manitoba regulations and City of Winnipeg bylaws. These will restrict hours available for 

construction and noise levels will be controlled. The residual effects of the proposed Project on 

noise are considered insignificant. The construction of the Project will result in emissions of 

greenhouse gases associated with construction equipment; however, this effect is expected to 

be local, of small magnitude and of short duration, and is therefore insignificant.  

 

The operation of the Project is expected to result in small increases in carbon dioxide 

production during the centrate treatment process. In order to reduce nitrogen, the Project may 

require the addition of carbon, although the wastewater may have adequate residual carbon to 

support denitrification. A supplemental carbon source (e.g., methanol) will react with nitrate in 

the treatment process and produce carbon dioxide and nitrogen gas. Increased denitrification at 

the plant will be at least partly offset by reduced denitrification in the rivers or Lake Winnipeg 

because this process will now occur in the plant rather than the natural environment. The 

increased emission of greenhouse gases associated with this operation is expected to be of 

small magnitude although of continuous duration; however, this effect is not significant. 
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5.4 TERRESTRIAL ENVIRONMENT 

The Project will alter the existing soils and vegetative community due to Project construction. 

However, the area to be affected is previously disturbed and in a grassed state. There is limited 

potential for disruption of wildlife habitat on the Project footprint and noise-related 

displacement in adjacent areas. The Project habitat effects will be limited to the construction 

footprint area. The Project is being constructed on previously-disturbed lands of limited value to 

wildlife. Although there will be adverse effects, they are small and not significant. Since the 

Project is being constructed on lands unsuitable as habitat to listed species, the potential for 

mortality or disruptions of listed species is highly unlikely. The effect on endangered species is 

expected to be neutral and not significant.  

 

The Project will primarily affect the phosphorous content in the residual biosolids. The quantity 

of biosolids produced may also be reduced somewhat. Any changes affecting the biosolids 

management program will have to comply with the existing Manitoba Environment Act Licence 

or any other future Licence on biosolids. It is anticipated that the Project will have a neutral 

effect on biosolids management that is not considered to be significant.  

 

5.5 SOCIO-ECONOMIC ENVIRONMENT 

The Project is expected to have no effect on population and demographics, land use or heritage 

resources. The operation of the Project will result in improvements to water quality and these 

improvements could have a positive effect on recreation if recreational use of the rivers 

increases as a result of improved water quality. It may also contribute to better public 

perception of the water quality in the rivers. It is unlikely that such effects could be measured. 

It is therefore a positive, although not significant effect.  

 

There is potential for Aboriginal Communities to use the waters downstream of the City of 

Winnipeg for traditional purposes. Many of the traditional activities depend upon water quality. 
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Since the Project is likely to have a positive effect on water quality it is likely to have a positive 

effect on the use of traditional resources, although not significant.  

 

In terms of human health, the implementation of effluent disinfection at each of the WPCCs is 

expected to have a positive effect on human health by reducing risks of illness occurring 

following exposure to river water. This reduction would not be measurable and although 

positive, is not significant. The Project will contribute to improved public perception of the 

environmental health of the rivers and thus have a positive socio-economic benefit. 
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6.0 MONITORING AND FOLLOW-UP 

The City carries out monitoring of plant performance for its own performance assurance. As 

well, the Manitoba licences for the WPCCs stipulate extensive water quality monitoring and 

reporting to the Province. The licences also stipulate odour and noise conditions and follow-up 

actions to respond to concerns. These monitoring and reporting programs will continue 

indefinitely. 

 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

 

i

Acknowledgements 
and Study Team 

ACKNOWLEDGEMENTS 
 

 

The Study Team acknowledges, with sincere appreciation, the contribution of many individuals 

and agencies that provided information in the course of this study. The Study Team especially 

acknowledges the assistance and direction of the City of Winnipeg Water and Waste 

Department. 

 

 

STUDY TEAM 
 

The contributors to this Environmental Assessment were: 

 

 Dr. David Morgan, P.Eng., Ph.D.  Project Manager 
 Mr. George Rempel, M.Sc. P. Eng.  Special Advisor/Regulatory Advisor 
 Mr. Roger Rempel, P. Eng.   Assistant Project Manager 
 Mr. Donald Harron, B.Sc.   Senior Biologist 
 Mr. Simon Tanapat, M.Sc., MNRM, EIT Environmental Specialist 
 Mr. Wil DeWit, M.Sc., EIT   Environmental Hydrologist 
 Ms. Marlene Gifford, M.Sc.   Biologist 
 Ms. Margaret Zellis, B.Sc.   Environmental Scientist 
 Ms. Jacqueline Taylor, B.Sc.   Environmental Scientist 
 Mr. Jay Toews, B.Sc.    Aquatics Biologist 
 Dr. David Huebert, Ph.D.   Botanist 
 
 
 
 
 
 
 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

i

Table of Contents 

TABLE OF CONTENTS 
 

1.0 INTRODUCTION.................................................................. 1-1 

1.1 BACKGROUND ........................................................................... 1-1 

1.2 PURPOSE OF THE DOCUMENT ................................................... 1-3 

1.3 INTENT AND SCOPE OF THE ASSESSMENT................................ 1-4 

1.4 PROJECT DEFINITION............................................................... 1-6 

1.4.1 West End Water Pollution Control Centre (WEWPCC) ....... 1-6 

1.4.1.1 Existing ...................................................................... 1-6 

1.4.1.2 Project Upgrades........................................................ 1-8 

1.4.2 South End Water Pollution Control Centre (SEWPCC) ....... 1-9 

1.4.2.1 Existing ...................................................................... 1-9 

1.4.2.2 Project Upgrades......................................................1-10 

1.4.3 North End Water Pollution Control Centre (NEWPCC).....1-11 

1.4.3.1 Existing ....................................................................1-11 

1.4.3.2 Project Upgrades......................................................1-12 

1.4.4 Construction Overview ....................................................1-14 

1.4.5 Emerging Issues ..............................................................1-15 

2.0 REGULATORY / ASSESSMENT APPROACH.......................... 2-1 

2.1 HISTORIC REGULATORY ACTIVITIES ASSOCIATED WITH THE 
CITY OF WINNIPEG WPCCS ...................................................... 2-1 

2.1.1 Background........................................................................ 2-1 

2.1.2 Formal Approvals ............................................................... 2-5 

2.2 OVERVIEW OF ASSESSMENT APPROACH .................................. 2-7 

2.2.1 Scope of Assessment ......................................................... 2-7 

2.2.1.1 Regulatory Process and Project Definition................. 2-7 

2.2.1.2 The Project Definition Overview ................................ 2-8 

2.2.2 Cumulative Effects Assessment Approach ......................... 2-9 

2.2.2.1 Past and Current Projects and Activities.................... 2-9 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

ii

Table of Contents 

2.2.2.2 Future Projects and Activities ..................................2-11 

2.3 DETERMINING SIGNIFICANCE OF RESIDUAL ENVIRONMENTAL 
EFFECTS...................................................................................2-13 

2.4 ISSUE-SPECIFIC SCOPING ......................................................2-15 

2.5 SOURCES OF INFORMATION ...................................................2-16 

2.5.1 Technical Studies Specific to the Project .........................2-16 

2.5.2 Local Knowledge and Available Experience .....................2-17 

2.5.3 Existing Published and Unpublished Information............2-17 

2.6 REGULATORY REQUIREMENTS................................................2-17 

3.0 OVERVIEW OF EXISTING WPCCS AND COLLECTION  
SYSTEMS............................................................................. 3-1 

3.1 COLLECTION AND CONVEYANCE SYSTEM ................................. 3-2 

3.1.1 Combined Sewers .............................................................. 3-2 

3.1.2 Separate Wastewater Sewers............................................ 3-4 

3.1.3 Separate Land Drainage Sewers........................................ 3-4 

3.1.4 Wastewater Lift Stations and Diversion Structures........... 3-5 

3.1.5 Interceptor Sewers............................................................ 3-6 

3.2 WASTEWATER TREATMENT ....................................................... 3-6 

3.3 WATER CONSERVATION PROGRAMS ......................................3-10 

3.4 SEWER BYLAW ........................................................................3-11 

3.5 ABATEMENT PLAN FOR MERCURY...........................................3-13 

4.0 SCOPE OF PROJECT ............................................................ 4-1 

4.1 OVERVIEW................................................................................. 4-1 

4.2 PROJECT COMPONENTS ............................................................ 4-2 

4.2.1 West End Water Pollution Control Centre.......................... 4-2 

4.2.2 South End Water Pollution Control Centre ........................ 4-4 

4.2.3 North End Water Pollution Control Centre......................... 4-5 

4.3 NON-PROJECT COMPONENTS.................................................... 4-7 

4.3.1 Combined Sewer Overflow Control Program ..................... 4-7 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

iii

Table of Contents 

4.3.2 Biosolids Management Program ........................................ 4-8 

5.0 PUBLIC COMMUNICATION ................................................. 5-1 

5.1 PREVIOUS RELATED PUBLIC-COMMUNICATION ACTIVITIES... 5-1 

5.1.1 CSO Study Public Communication...................................... 5-1 

5.1.2 Clean Environment Commission ........................................ 5-3 

5.1.3 CEC Report......................................................................... 5-5 

5.2 PUBLIC-COMMUNICATION PLAN FOR CSIF .............................. 5-5 

6.0 PROJECT DESCRIPTION ..................................................... 6-1 

6.1 OVERVIEW................................................................................. 6-1 

6.2 WEWPCC.................................................................................... 6-4 

6.2.1 Biological Nutrient Removal Upgrade................................ 6-5 

6.2.2 Ultraviolet Disinfection ...................................................... 6-9 

6.3 SEWPCC...................................................................................6-11 

6.3.1 Biological Nutrient Removal Upgrade..............................6-11 

6.4 NEWPCC ..................................................................................6-14 

6.4.1 Centrate Nutrient Treatment ...........................................6-14 

6.4.1.1 Nitrogen Removal Facility ........................................6-14 

6.4.1.2 Phosphorus Removal Facility ...................................6-18 

6.4.2 Biological Nutrient Removal Upgrade..............................6-21 

6.5 GENERAL INFORMATION ON WASTEWATER EFFLUENT..........6-24 

6.5.1 Routine Monitoring Programs..........................................6-24 

6.5.2 Effluent Quality Requirements for Nitrogen ....................6-24 

6.6 WASTEWATER FLOW AND QUALITY CONDITIONS..................6-24 

6.6.1 Winnipeg Population Projections.....................................6-26 

6.6.2 Flow Conditions ...............................................................6-27 

6.6.3 WEWPCC ..........................................................................6-28 

6.6.4 SEWPCC ...........................................................................6-28 

6.6.5 NEWPCC...........................................................................6-29 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

iv

Table of Contents 

6.7 EFFLUENT QUALITY FOR OTHER PARAMETERS OF  
INTEREST ................................................................................6-30 

6.7.1 Priority Pollutant Surveys................................................6-30 

6.7.2 Endocrine-Disrupting Compounds (EDCs) .......................6-31 

6.7.2.1 Overview of EDCs .....................................................6-31 

6.7.2.2 Impact of Biological Nutrient Removal Process on  
EDC Removals ................................................................6-32 

6.8 PROJECT SCHEDULE ................................................................6-33 

7.0 ENVIRONMENTAL MANAGEMENT SYSTEM ......................... 7-1 

7.1 OPERATING PROCEDURES ........................................................ 7-2 

7.2 MAINTENANCE AND TRAINING................................................. 7-3 

7.2.1 Technical Currency ............................................................ 7-3 

7.2.2 Operator Training .............................................................. 7-4 

7.2.3 Operator Certification ........................................................ 7-6 

7.2.4 Maintenance ...................................................................... 7-6 

7.3 RELIABILITY AND REDUNDANCY – TREATMENT PLANTS ......... 7-7 

7.3.1 Electrical Reliability ........................................................... 7-7 

7.3.2 Pumping Reliability............................................................ 7-7 

7.3.3 Process and Equipment Reliability..................................... 7-8 

7.3.4 Process Control and Instrumentation Reliability............... 7-9 

7.3.5 Response to September 16, 2002, Spill from the  
NEWPCC............................................................................. 7-9 

7.4 EMERGENCY RESPONSE PLANNING........................................7-11 

8.0 SURFACE WATER QUANTITY AND QUALITY....................... 8-1 

8.1 INTRODUCTION ........................................................................ 8-1 

8.2 GENERAL APPROACH................................................................. 8-1 

8.2.1 Categories of Environmental Assessment.......................... 8-1 

8.2.2 Approach to the Environmental Assessment ..................... 8-2 

8.2.3 Area of Effects.................................................................... 8-6 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

v

Table of Contents 

8.3 SURFACE WATER QUANTITY ..................................................... 8-6 

8.3.1 Specific Approach .............................................................. 8-6 

8.3.2 Baseline Conditions ........................................................... 8-7 

8.3.3 Effects and Mitigation......................................................8-12 

8.3.4 Residual Impact and Significance....................................8-13 

8.3.5 Monitoring and Follow-up................................................8-13 

8.4 SURFACE WATER QUALITY......................................................8-13 

8.4.1 Specific Approach ............................................................8-13 

8.4.2 Baseline Conditions .........................................................8-16 

8.4.2.1 Ammonia ..................................................................8-17 

8.4.2.2 River Nutrients and Algae ........................................8-22 

8.4.2.3 Lake Winnipeg Nutrient Loading..............................8-23 

8.4.2.4 Microbiological .........................................................8-25 

8.4.2.5 Endocrine-Disrupting Compounds............................8-27 

8.4.3 Project Effects and Mitigation .........................................8-27 

8.4.3.1 Construction Effects .................................................8-27 

8.4.3.2 Effect of Operation – Ammonia ................................8-28 

8.4.3.2.1 End of Pipe ................................................................ 8-28 

8.4.3.2.2 In-stream .................................................................. 8-30 

8.4.3.3 Effects of Operation – River Nutrients and Algae.....8-32 

8.4.3.4 Effects of Operation – Microbiological Concentrations  
in the River ....................................................................8-37 

8.4.3.5 Effects of Operation – EDCs ...........................................8-38 

8.4.3.6 Effects of Operation – Lake Winnipeg Nutrients ......8-39 

8.4.4 Residual Impact and Significance....................................8-41 

8.4.5 Monitoring and Follow-up................................................8-42 

9.0 AQUATIC ASSESSMENT....................................................... 9-1 

9.1 GENERAL APPROACH................................................................. 9-1 

9.2 MICROBIOLOGICAL ECOSYSTEM .............................................. 9-4 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

vi

Table of Contents 

9.2.1 Approach to the Assessment.............................................. 9-4 

9.2.2 Baseline Conditions ........................................................... 9-4 

9.2.3 Effects and Mitigation........................................................ 9-5 

9.2.3.1 Construction............................................................... 9-5 

9.2.3.2 Critical Conditions ...................................................... 9-5 

9.2.3.3 Long-Term Conditions................................................ 9-7 

9.2.4 Residual Impacts and Significance .................................... 9-7 

9.2.5 Monitoring and Follow-up.................................................. 9-8 

9.3 AQUATIC FLORA AND RELATED ALGAE/PLANKTON.................. 9-9 

9.3.1 Approach to the Assessment.............................................. 9-9 

9.3.2 Baseline Conditions .........................................................9-10 

9.3.3 Effects and Mitigation......................................................9-10 

9.3.3.1 Construction.............................................................9-10 

9.3.3.2 Critical Conditions ....................................................9-11 

9.3.3.3 Long-Term Conditions..............................................9-14 

9.3.4 Residual Impacts and Significance ..................................9-14 

9.3.5 Monitoring and Follow-up................................................9-17 

9.4 AQUATIC FAUNA – INVERTEBRATES .......................................9-17 

9.4.1 Approach to the Assessment............................................9-17 

9.4.2 Baseline Conditions .........................................................9-17 

9.4.3 Effects and Mitigation......................................................9-18 

9.4.3.1 Construction.............................................................9-18 

9.4.3.2 Critical Conditions ....................................................9-18 

9.4.3.3 Long-Term Conditions..............................................9-18 

9.4.4 Residual Impacts and Significance ..................................9-19 

9.4.5 Monitoring and Follow-up................................................9-20 

9.5 AQUATIC FAUNA – FISH/CLAMS .............................................9-20 

9.5.1 Approach to the Assessment............................................9-20 

9.5.2 Baseline Conditions .........................................................9-20 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

vii

Table of Contents 

9.5.3 Effects and Mitigation......................................................9-20 

9.5.3.1 Construction.............................................................9-20 

9.5.3.2 Critical Conditions ....................................................9-21 

9.5.3.3 Long-Term Conditions..............................................9-23 

9.5.4 Residual Impacts and Significance ..................................9-24 

9.5.5 Monitoring and Follow-up................................................9-24 

10.0 AIR ASSESSMENT ............................................................. 10-1 

10.1 GENERAL APPROACH...............................................................10-1 

10.2 EMISSIONS TO AIR .................................................................10-3 

10.2.1 Baseline Conditions .........................................................10-3 

10.2.2 Effects and Mitigation......................................................10-7 

10.2.3 Residual Effects and Significance ....................................10-9 

10.2.4 Monitoring and Follow-up..............................................10-10 

10.3 NOISE NUISANCE ..................................................................10-11 

10.3.1 Baseline .........................................................................10-11 

10.3.2 Effects and Mitigation....................................................10-11 

10.4 CLIMATE CHANGE..................................................................10-11 

11.0 TERRESTRIAL ASSESSMENT ............................................. 11-1 

11.1 GENERAL APPROACH...............................................................11-1 

11.2 GEOLOGY/SUBSURFACE HYDROLOGY ....................................11-2 

11.2.1 Approach to the Assessment............................................11-2 

11.2.2 Baseline Conditions .........................................................11-2 

11.2.3 Effects and Mitigation......................................................11-3 

11.2.3.1 Construction.............................................................11-3 

11.2.3.2 Operations................................................................11-3 

11.2.4 Residual Impacts and Significance ..................................11-4 

11.2.5 Monitoring and Follow-up................................................11-4 

11.3 SOILS.......................................................................................11-5 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

viii

Table of Contents 

11.3.1 Approach to the Assessment............................................11-5 

11.3.2 Baseline Conditions .........................................................11-5 

11.3.3 Effect and Mitigation........................................................11-6 

11.3.3.1 Construction.............................................................11-6 

11.3.3.2 Operations................................................................11-6 

11.3.4 Residual Impacts and Significance ..................................11-7 

11.3.5 Monitoring and Follow-up................................................11-8 

11.4 TERRESTRIAL WILDLIFE .........................................................11-8 

11.4.1 Approach to the Assessment............................................11-8 

11.4.2 Baseline Conditions .........................................................11-9 

11.4.2.1 Construction.............................................................11-9 

11.4.2.2 Operations................................................................11-9 

11.4.3 Residual Impacts and Significance ..................................11-9 

11.4.4 Monitoring and Follow-up..............................................11-10 

12.0 SOCIO-ECONOMIC ASSESSMENT ..................................... 12-1 

12.1 GENERAL APPROACH...............................................................12-1 

12.2 POPULATION ...........................................................................12-2 

12.2.1 Approach to the Assessment............................................12-2 

12.2.2 Baseline Conditions .........................................................12-2 

12.2.3 Effects and Mitigation......................................................12-3 

12.2.3.1 Construction.............................................................12-3 

12.2.3.2 Operations................................................................12-3 

12.2.4 Residual Impacts and Significance ..................................12-3 

12.2.5 Monitoring and Follow-up................................................12-3 

12.3 EMPLOYMENT, INCOME AND ECONOMY .................................12-4 

12.3.1 Approach to the Assessment............................................12-4 

12.3.2 Baseline Conditions .........................................................12-4 

12.3.3 Effects and Mitigation......................................................12-4 

12.3.3.1 Construction.............................................................12-4 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

ix

Table of Contents 

12.3.3.2 Operations................................................................12-5 

12.3.4 Residual Impacts and Significance ..................................12-5 

12.3.5 Monitoring and Follow-up................................................12-5 

12.4 LAND USE ................................................................................12-5 

12.4.1 Approach to the Assessment............................................12-5 

12.4.2 Baseline Conditions .........................................................12-6 

12.4.3 Effects and Mitigation......................................................12-6 

12.4.4 Residual Impacts and Significance ..................................12-6 

12.4.5 Monitoring and Follow-up................................................12-7 

12.5 HERITAGE RESOURCES ...........................................................12-7 

12.5.1 Approach to the Assessment............................................12-7 

12.5.2 Baseline Conditions .........................................................12-7 

12.5.3 Effects and Mitigation......................................................12-7 

12.5.3.1 Construction.............................................................12-7 

12.5.3.2 Operations................................................................12-8 

12.5.4 Residual Impacts and Significance ..................................12-8 

12.5.5 Monitoring and Follow-up................................................12-8 

12.6 RECREATION AND TOURISM...................................................12-8 

12.6.1 Approach to the Assessment............................................12-8 

12.6.2 Baseline Conditions .........................................................12-8 

12.6.3 Effects and Mitigation....................................................12-10 

12.6.3.1 Construction...........................................................12-10 

12.6.3.2 Operations..............................................................12-10 

12.6.4 Residual Impacts and Significance ................................12-11 

12.6.5 Follow-up and Monitoring Programs .............................12-11 

12.7 ABORIGINAL USE OF LANDS AND RESOURCES FOR 
TRADITIONAL PURPOSES......................................................12-11 

12.7.1 Approach to the Assessment..........................................12-11 

12.7.2 Baseline Conditions .......................................................12-11 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

x

Table of Contents 

12.7.3 Effects and Mitigation....................................................12-12 

12.7.3.1 Construction...........................................................12-12 

12.7.3.2 Operations..............................................................12-12 

12.7.4 Residual Impacts and Significance ................................12-12 

12.7.5 Monitoring and Follow-up..............................................12-12 

12.8 HUMAN HEALTH.....................................................................12-13 

12.8.1 Approach to the Assessment..........................................12-13 

12.8.2 Baseline Conditions .......................................................12-13 

12.8.3 Effects and Mitigation....................................................12-17 

12.8.3.1 Construction...........................................................12-17 

12.8.3.2 Operations..............................................................12-17 

12.8.4 Residual Impacts and Significance ................................12-26 

12.8.5 Monitoring and Follow-up..............................................12-27 

13.0 CONTINGENCY EVENTS .................................................... 13-1 

14.0 PROJECT SUSTAINABILITY .............................................. 14-1 

14.1 PRINCIPLES AND GUIDELINES OF SUSTAINABLE  
DEVELOPMENT ........................................................................14-1 

14.1.1 Principles of Sustainable Development ...........................14-2 

14.1.2 Guidelines for Sustainable Development .........................14-6 

14.2 CONCLUSION...........................................................................14-9 

15.0 REFERENCES..................................................................... 15-1 

15.1 CITED LITERATURE .................................................................15-1 

15.2 PERSONAL COMMUNICATIONS ...............................................15-5 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

xi

Table of Contents 

APPENDICES 
 

APPENDIX 1 NO APPENDIX FOR SECTION 1 
 
APPENDIX 2 SUPPLEMENTAL REGULATORY/ASSESSMENT APPROACH 

INFORMATION 
APPENDIX 2A ACTS AND REGULATIONS 
APPENDIX 2B ENVIRONMENTAL ASSESSMENT APPROACH AND DEFINITIONS 
APPENDIX 2C HISTORIC REPORTS RELEVANT TO THE STUDY AREA AND PROJECT 

 
APPENDIX 3 NO APPENDIX FOR SECTION 3 
 
APPENDIX 4 NO APPENDIX FOR SECTION 4 
 
APPENDIX 5 NO APPENDIX FOR SECTION 5 

 
APPENDIX 6 SUPPLEMENTAL PROJECT DESCRIPTION INFORMATION 

APPENDIX 6A NEWPCC ENVIRONMENT ACT LICENCE NO. 2684RR 
APPENDIX 6B WEWPCC ENVIRONMENT ACT LICENCE NO. 2669ER 
APPENDIX 6C SEWPCC ENVIRONMENT ACT LICENCE NO. 2716 

 
APPENDIX 7 NO APPENDIX FOR SECTION 7 

 
APPENDIX 8 SUPPLEMENTAL WATER QUALITY AND QUANTITY 

INFORMATION 
APPENDIX 8A GENERAL OVERVIEW OF STUDY AREA HYDROLOGY 
APPENDIX 8B GENERAL OVERVIEW OF STUDY AREA SURFACE WATER QUALITY 
APPENDIX 8C WATER QUALITY MODEL RESULTS 
APPENDIX 8D LITERATURE REVIEW OF ENDOCRINE-DISRUPTING COMPOUNDS 
APPENDIX 8E ILLNESS RISK ASSESSMENT UPDATE 
 

APPENDIX 9 SUPPLEMENTAL AQUATIC INFORMATION 
APPENDIX 9A GENERAL OVERVIEW OF STUDY AREA ALGAE 
APPENDIX 9B STUDY AREA AQUATIC ECOLOGY OF THE RED AND ASSINIBOINE 

RIVERS 
APPENDIX 9C AMMONIA TOXICITY OVERVIEW IN THE RED AND ASSINIBOINE RIVERS 
APPENDIX 9D DEVELOPMENT OF SITE-SPECIFIC AMMONIA CRITERIA AND AN 

INTEGRATED RISK ASSESSMENT 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

xii

Table of Contents 

APPENDICES (cont’d) 
 
APPENDIX 10 SUPPLEMENTAL AIR QUALITY INFORMATION 

APPENDIX 10A REVIEW OF STUDY AREA AIR QUALITY 
 
APPENDIX 11 SUPPLEMENTAL TERRESTRIAL INFORMATION 

APPENDIX 11A TEMPORARY STORAGE OF BIOSOLIDS ENVIRONMENT ACT LICENCE 
NO. 1089ERR 

 
SECTION 12 SUPPLEMENTAL SOCIO-ECONOMIC INFORMATION 

APPENDIX 12A POPULATION AND DEMOGRAPHICS 
APPENDIX 12B EMPLOYMENT, INCOME AND ECONOMY 
APPENDIX 12C LAND USE 
APPENDIX 12D HERITAGE RESOURCES 
APPENDIX 12E IRRIGATION AND RIVER USE 

 
APPENDIX 13 NO APPENDIX FOR SECTION 13 
 
APPENDIX 14 NO APPENDIX FOR SECTION 14 
 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

xiii

Table of Contents 

LIST OF TABLES 
 
 Page No. 
 
Table 3-1 Inventory of the Collection and Conveyance Systems .................................... 3-2 
Table 3-2 Wastewater Treatment Processes Present at Winnipeg’s WPCCs .................... 3-8 
Table 3-3 WPCC Process Capacities .................................................................. 3-9 
Table 6-1 Effluent Quality Requirements for City of Winnipeg’s  
 Wastewater Facilities ................................................................................... 6-4 
Table 6-2 City of Winnipeg Routine Monitoring Program (City of Winnipeg 2003) ......... 6-25 
Table 6-3 Population Projections ............................................................................... 6-26 
Table 6-4 Project Schedule ....................................................................................... 6-33 
Table 8-1 Summary of River Flows by Month – Historic Median Daily &  
 1988 Average Daily ..................................................................................... 8-8 
Table 8-2 Water Quality in the Red and Assiniboine rivers........................................... 8-17 
Table 8-3 Peak Water-Quality Parameter Values Downstream of WPCCs  
 (Jun1 – Sep 30) – Baseline ........................................................................ 8-23 
Table 8-4 Nutrient Loads to Lake Winnipeg by Source – Baseline ................................ 8-25 
Table 8-5 Peak Water-Quality Parameter Values Downstream of WPCCs  
 (Jun1 – Sep 30) - Project Effect ................................................................. 8-34 
Table 8-6 Lake Winnipeg Nutrient Load Reductions – Project Effect............................. 8-40 
Table 8-7 Annual Lake Winnipeg Nitrogen and Phosphorus Load Contributions  
 After Total City Program Reduction............................................................. 8-40 
Table 8-8 Summary of Effects on Water Quantity and Quality ..................................... 8-42 
Table 9-1 Summary of Effects on Microbiological Characteristics ................................... 9-8 
Table 9-2 Summary of Effects on Algae, Phytoplankton and  
 Zooplankton Characteristics ....................................................................... 9-15 
Table 9-3 Summary of Effects on Aquatic Invertebrates.............................................. 9-19 
Table 9-4 Summary of Effects on Fish........................................................................ 9-24 
Table 10-1 Summary of Effects on Air Environment.....................................................10-12 
Table 11-1 Summary of Effects on Geology/Subsurface Hydrology ................................ 11-4 
Table 11-2 Summary of Effects on Soils/Vegetation...................................................... 11-8 
Table 11-3 Summary of Effects on Wildlife..................................................................11-10 
Table 12-1 Number of Immersions Due to Primary and Secondary Recreation ..............12-10 
Table 12-2 Modelled Maximum Risk Rates for GI at Effluent Outfalls ............................12-15 
Table 12-3 Baseline Estimated Health Risk Rates for Red River Use..............................12-16 
Table 12-4 Baseline Estimated GI Cases for Red River Use ..........................................12-16 
Table 12-5 Comparison of Baseline Risk Rates to Risk Rates With Effluent 
 Disinfection..............................................................................................12-19 
Table 12-6 Summary of Effects on Socio-economic Characteristics ...............................12-27 
 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

xiv

Table of Contents 

LIST OF FIGURES 
 
 Page No. 
 
Figure 1-1 Location of Water Pollution Control Centres .................................................. 1-2 
Figure 3-1 WPCCs Locations and Service Areas ............................................................. 3-1 
Figure 4-1 Overview of City of Winnipeg Wastewater Program ....................................... 4-3 
Figure 6-1 Proposed WEWPCC Biological Nutrient Removal Upgrade............................... 6-8 
Figure 6-2 Proposed Location of WEWPCC UV Facility .................................................. 6-10 
Figure 6-3 Proposed SEWPCC Biological Nutrient Removal Upgrade.............................. 6-12 
Figure 6-4 NEWPCC Centrate Treatment Facility .......................................................... 6-15 
Figure 6-5 NEWPCC Centrate Nutrient Treatment Nitrogen Removal Process................. 6-16 
Figure 6-6 Proposed NEWPCC Centrate Treatment Option Phosphorus  
 Removal Facility ........................................................................................ 6-20 
Figure 6-7 Proposed NEWPCC Biological Nutrient Removal ........................................... 6-22 
Figure 6-8 Comparison of Existing Influent Flow Conditions in WPCCs .......................... 6-27 
Figure 8-1 Local Study Area in Relation to Red & Assiniboine Rivers Watershed .............. 8-3 
Figure 8-2 Local Study Area Considered in the Water Quality Model................................ 8-5 
Figure 8-3 Projected End-of-Pipe Ammonia Levels Relative to Environment Canada  
 Criteria – Baseline ..................................................................................... 8-19 
Figure 8-4 In-stream Ammonia Levels Relative to Site-Specific Criteria – Baseline ......... 8-21 
Figure 8-5 Red River Fecal Coliform Profile – Baseline with CSO Control Implemented ... 8-26 
Figure 8-6 End-of-Pipe Ammonia Levels Relative to Environment Canada  
 Criteria – Project Effect.............................................................................. 8-29 
Figure 8-7 In-Stream Ammonia Levels Relative to Site-Specific Criteria –  
 Project Effect ............................................................................................ 8-31 
Figure 8-8 Algal Mass at the Norwood Bridge – Project Effect....................................... 8-36 
Figure 8-9 Red River Fecal Coliform Profile – Project Effect .......................................... 8-38 
Figure 11-1 NEWPCC – Locations of Project and Related Components Construction......... 11-1 
Figure 11-2 WEWPCC – Locations of Project and Related Components Construction ........ 11-1 
Figure 11-3 SEWPCC – Locations of Project and Related Components Construction ......... 11-1 
Figure 12-1 Land Use Surrounding SEWPCC.................................................................. 12-6 
Figure 12-2 Land Use Surrounding WEWPCC................................................................. 12-6 
Figure 12-3 Land Use Surrounding NEWPCC ................................................................. 12-6 
Figure 12-4 Illness Risk Along the Red River Using Canadian Equation...........................12-20 
Figure 12-5 Illness Risk Along the Red River Using American Equation ..........................12-21 
Figure 12-6 Illness Risk Along the Red River Using French Equation ..............................12-22 
Figure 12-7 Estimated Health Risk Rates for Red River Use in Winnipeg and Selkirk .......12-23 
Figure 12-8 Estimated GI Cases for Red River Use in Winnipeg and Selkirk ....................12-24 
 
 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

1-1

Introduction 

1.0 INTRODUCTION 

1.1 BACKGROUND 

The City of Winnipeg Water and Waste Department (the Department) is undertaking a major 

program to upgrade its wastewater collection and treatment system over the next two decades. 

The final timeframe will be subject to provincial environmental licencing, City Council approval, 

and funding considerations. As part of this program, the City of Winnipeg is upgrading its three 

Water Pollution Control Centres (WPCCs) located within the City of Winnipeg. These three 

treatment plants are the North End Water Pollution Control Centre (NEWPCC), the South End 

Water Pollution Control Centre (SEWPCC) and the West End Water Pollution Control Centre 

(WEWPCC) the locations of which are shown in Figure 1-1. The upgrades of the WPCCs will: 

 

• Expand the capacity of the system to accept additional waste loads to the year 2031. 

• Upgrade the effluent quality including nutrient control and effluent disinfection. 

 

Funding for the parts of the program, including components that will upgrade effluent quality, 

are being cost-shared by Manitoba and Canada. The Canadian Strategic Infrastructure Fund 

(CSIF) is funding components of this program at each of the three WPCCs.  

 

Manitoba has issued Manitoba Environment Act Licences for the WPCCs that provide specific 

guidance for the upgrades. The WPCC licences stipulate the direction to meet increased 

capacity and higher effluent standards for nutrient control and disinfection. Federal review of 

the environmental assessment findings is required before federal funding approval can be 

finalized. The Water and Waste Department has engaged TetrES Consultants Inc. to develop an 

Environmental Assessment of the CSIF-sponsored upgrades to the City of Winnipeg WPCCs (the 

Project). 
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1.2 PURPOSE OF THE DOCUMENT 

This document constitutes the environmental assessment for the proposed Project. The 

document will provide an overview of the City program and describe the specific Project, the 

purpose of the Project, the process that has been undertaken to assess the environmental 

effects of the Project, and the significance of adverse residual effects likely caused by the 

Project. It summarizes field investigations, computer modeling simulations, literature reviews, 

past and planned public communication, as well as the judgement used to develop the 

assessment. An outline of this environmental assessment report is as follows: 

 

• Chapter 1 provides background for the Project and the scope and intent of the assessment. 

• Chapter 2 provides an overview of the assessment approach including descriptions of the 

sources and information used in the assessment and the methodology used to assess 

cumulative effects and the significance of adverse environmental effects after mitigation has 

been implemented (i.e., the residual effects). 

• Chapter 3 provides an overview of the existing WPCCs and collection systems.  

• Chapter 4 defines the scope of the Project in relation to the overall City upgrade programs. 

• Chapter 5 provides a background on past public communication and planned public 

communication for the Project. 

• Chapter 6 provides a description of the Project being funded by the federal government.  

• Chapter 7 briefly describes the Environmental Management System under development by 

the City of Winnipeg. 

• Chapter 8 provides the comprehensive assessment of the effects of the Project on surface 

water quantity and quality. 

• Chapter 9 provides the assessment of the aquatic biology as impacted by the Project. 

• Chapter 10 provides an assessment of the air environment affected by the Project. 

• Chapter 11 provides an assessment of the terrestrial environment including local site-

specific effects and indirect soils effects due to potential changes in biosolids management. 

• Chapter 12 provides an assessment of the socio-economic environment. 
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• Chapter 13 provides an overview of development of City response plans for contingency and 

emergency events. 

• Chapter 14 provides the projects compatibility with Manitoba Sustainable Development 

Principles and Guidelines sustainability section. 

 

The document includes the following appendices which provide general supplemental material 

supporting the main body of the text: 

 

• Appendix 2 – Regulatory 

• Appendix 6 – Project Description 

• Appendix 8 – Water Quality and Quantity 

• Appendix 9 – Aquatic Assessment 

• Appendix 10 – Air Assessment 

• Appendix 11 – Terrestrial/Soil Assessment 

• Appendix 12 – Socio-Economic Assessment 

 

The numbering system for the Appendices is selected to correspond with the main assessments 

Chapter number. Some appendices may remain empty if there is no associated supplemental 

material.  

 

1.3 INTENT AND SCOPE OF THE ASSESSMENT 

The intent and scope of the Environmental Assessment (EA) is to describe the expected 

environmental effects related to the construction and operation of the Project for the public and 

federal regulatory agencies. The EA identifies any significant residual adverse environmental 

effects that are likely to be caused by the Project after mitigation has been implemented and 

the need for any monitoring and follow-up program in respect of the Project. This information 

will enable decision-making by Canada as to whether the Project under the CSIF program 

should be funded and, if so, under what conditions. 
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The assessment approach for the Project utilizes scientific analyses and evaluation of 

environmental effects, along with applicable professional experience and/or other public and 

interest group perspectives to assess potential effects as well as measures for avoidance or 

minimization of potential adverse environmental effects and enhancement of positive effects. 

Utilization of federal and provincial water quality guidelines to determine the effect of the 

Project in meeting environmental goals is also discussed. The scope of the EA as described in 

Chapter 2 includes an examination of potential changes to the environment that may result 

from the construction and operation of the Project in combination with other projects or 

activities that have been or will be carried out, and any change to the Project that may be 

caused by the environment, including the consideration of effects related to: 

 

• Water quality and quantity. 

• Biological environment including aquatic and terrestrial species. 

• Air resources and air quality. 

• Human health, socio-economic, and the current use of lands and resources that will be 

affected by any changes to the environment caused by the Project. 

 

The study area for the EA (i.e., the geographical scope of the investigations) includes those 

site-specific areas directly impacted by the physical development of the Project, and the zones 

where there may be environmental effects that are either local, regional or global in nature. 

Spatial and temporal boundaries used in the EA are identified. Potential environmental effects of 

the Project and judgements as to their significance as reflect guidance provided by Environment 

Canada under the Canadian Environmental Assessment Act.  

 

The intent of this assessment within each specific environmental component is to address the 

following: 

 

• Describe the policy and regulatory framework within which the Project will be planned, built, 

maintained and operated. 
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• Provide a description of the proposed Project in sufficient detail to allow for determination of 

potential linkages between the Project and the existing (or baseline) environment. 

• Provide sufficient information to understand and describe the existing or baseline 

environment without the Project (to the extent needed for the EA), the effects of the Project 

on this baseline environment, mitigation measures to address these effects, residual effects 

remaining after mitigation, and the significance and likelihood of adverse residual effects. 

• Describe monitoring and follow-up activities that will be undertaken during the construction 

and operation of the Project to determine actual effects, verify predictions, manage effects 

and document the effectiveness of mitigation measures.  

 

The intent is to provide the above information insufficient detail to demonstrate compliance 

with regulatory requirements for the Project.  

 

1.4 PROJECT DEFINITION 

A summary of the major components of the existing WPCCs and the Project-related upgrades is 

provided below. 

 

1.4.1 West End Water Pollution Control Centre (WEWPCC) 

1.4.1.1 Existing 

The WEWPCC currently serves a population of approximately 86,000 persons in the west 

portion of the City of Winnipeg, representing about 14% of the City’s population. The WEWPCC 

was originally constructed in 1964 as a basic lagoon treatment system, and was upgraded in 

the mid-1970s with the addition of mechanical aeration. The plant was significantly upgraded in 

the mid-1990s with the addition of conventional secondary treatment systems. Raw wastewater 

is pumped to the WEWPCC by the Perimeter Road Pumping Station (PRPS) through a 

forcemain. The existing treatment processes at the WEWPCC include screening, grit removal, 

primary clarification, and complete mixed activated sludge secondary treatment. Waste-

activated sludge is co-thickened with the primary sludge in the primary clarifiers. Sludge 
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removed from the primary clarifiers is stored on-site and then hauled to the NEWPCC for 

treatment and disposal through the existing biosolids management program under Manitoba 

Environment Act Licence No. 1089ERR.  

 

Before mechanical treatment was implemented, lagoon treatment was employed. These five 

lagoon cells are still used to enhance the current treatment process. Previously, Cell Nos. 1-5 

were used in summer to provide natural sunlight disinfection of effluent prior to discharge, 

while Cell No. 5 was used in winter to cool the effluent in order to minimize open water areas 

on the Assiniboine River. In 2006, the City tested the use of Cell Nos. 1-5 to provide disinfection 

during the winter. Results were promising so the City, in cooperation with regulators, will be 

further investigating the use of the lagoons for year-round disinfection as an alternative to the 

planned construction of a UV disinfection facility (Szoke pers. comm. 2006). 

 

The assessment of year-round disinfection is largely independent of the method of disinfection 

employed (e.g., lagoon or UV) since either option must satisfy the licencing conditions. 

However, UV disinfection is a known technology that would provide year-round disinfection and 

would likely be implemented if lagoon disinfection is not found to be satisfactory. If the lagoons 

are used as an alternative means of disinfection instead of UV disinfection, the environmental 

impact would be lower since it does not require the construction and operation of new physical 

works. The EA assumes that current plans to construct a UV disinfection facility at the WEWPCC 

will be implemented, so the EA is based on consideration of an alternative with a larger 

environmental effect (i.e., the more conservative option). 

 

The WEWPCC facility includes a septage receiving station located at the PRPS, and accepts 

septage and holding tank pump-out material that is collected by private haulers who service 

both residential and commercial/industrial waste. Due to concerns with the ability to meet 

effluent licence conditions, the acceptance of septage at the WEWPCC will be suspended prior 

to the commissioning of the upgraded plant. 
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1.4.1.2 Project Upgrades 

Manitoba Conservation recently issued the Manitoba Environment Act Licence No. 2669ER 

which will govern the operation/performance of the WEWPCC. These licence conditions will 

require plant upgrades, some of which will include the proposed Project. 

The proposed Project involves: 

 

• Two major upgrades are planned for this wastewater treatment facility. One involves the 

addition of Biological Nutrient Removal (BNR) to the existing secondary treatment process 

to reduce effluent nitrogen and phosphorus loads to the Assiniboine River, and ultimately 

Lake Winnipeg. The other upgrade involves the addition of a year-round ultraviolet 

disinfection facility to reduce the concentration of pathogens in the final effluent to within 

compliance limits. The upgrades to this wastewater treatment plant are expected to be 

completed in 2007. 

• The goals of the WEWPCC effluent disinfection upgrade include: 

- Reduction of fecal coliform levels from 50,000 to 250,000/100 mL in the effluent from 

the wastewater treatment plant to a monthly geometric mean of 200/100 mL (or less) 

on a year-round basis. The existing storage ponds at the WEWPCC reduce fecal coliform 

levels to well within compliance requirements during the summer months. Year-round 

disinfection will reduce fecal coliform levels to within compliance requirements outside of 

the summer months. 

- Compliance with end-of-pipe terms and conditions contained in the Manitoba 

Environment Act Licence No. 2669ER. 

- Reduced risk of contracting gastrointestinal illness resulting from the ingestion of 

untreated river water by people using the river for recreation. 

- The use of ultraviolet (UV) technologies, which does not require the use of chemicals. 

No risk of a chemical spill, and better health and safety conditions for plant operators 

and the public. 
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• The goals of the WEWPCC BNR upgrade include: 

- Reduction of total effluent phosphorus concentration to 1 mg/L or less. The total annual 

phosphorus loading of about 46 tonnes per year will be reduced to approximately 

17.5 tonnes per year for current conditions. 

- Reduction of total effluent nitrogen concentration to 15 mg/L or less. The total annual 

nitrogen loading of about 320 tonnes per year will be reduced to approximately 

175 tonnes per year for current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process converts ammonia to nitrite/nitrate through the 

nitrification process, and from nitrite/nitrate to nitrogen gas in the denitrification 

process. This conversion process effectively reduces ammonia concentration in the final 

effluent to levels well below any harmful effects on aquatic life. 

- Compliance with end-of-pipe terms and conditions contained in Manitoba Environment 

Act Licence No. 2669ER. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the watershed-wide 

interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 

respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms. 

 

1.4.2 South End Water Pollution Control Centre (SEWPCC) 

1.4.2.1 Existing 

The SEWPCC, commissioned in 1974, is the second largest treatment facility in the City of 

Winnipeg currently serving approximately 25% (180,000) of the entire city population. The 

plant unit processes consist of pumping, screening, pre-treatment (aeration and grit removal), 

primary treatment, high-purity oxygen (HPO) generation with a pressure swing adsorption unit 

(PSA), high-purity oxygen-activated sludge, secondary clarification, co-thickening, and sludge 
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storage and hauling to the NEWPCC for subsequent digestion and disposal under the existing 

biosolids management program (Manitoba Environment Act Licence No. 1089ERR).  

 

In 1993, an expansion was completed at the SEWPCC that increased plant capacity by 29%. 

This expansion consisted of the addition of one primary clarifier, two HPO reactors, a backup 

liquid oxygen storage tank, one secondary clarifier, an odour-dispersion stack and ancillary 

ventilation, a distributed process control system, standby power, main pump, and reliability 

upgrades. The facility includes a septage receiving station which accepts septage and holding 

tank pump-out material that is collected by private haulers who service both residential and 

commercial/industrial waste. In 1999, UV disinfection of the final effluent was added and, until 

recently, was operated seasonally from May to September. As of March 3, 2006, the UV 

disinfection facility will be operated year-round in order to comply with the SEWPCC 

Environment Act licence. 

 

1.4.2.2 Project Upgrades 

Manitoba Conservation recently issued Manitoba Environment Act Licence No. 2716 (March 3, 

2006), which will govern the operation/performance of the SEWPCC. These licence conditions 

will require plant upgrades, some of which will include the proposed Project. 

 

The proposed Project involves: 

 

• A major expansion is planned for this wastewater treatment facility in order to increase 

plant capacity. The planned expansion of secondary treatment processes at this facility will 

be upgraded by adding BNR treatment to remove nutrients. Expansion of the secondary 

treatment will be done under a separate budget but will take place concurrently with the 

BNR upgrade. The addition of BNR (the CSIF-funded portion of the Project) to the expanded 

secondary treatment process will reduce effluent nitrogen and phosphorus loads to the Red 

River, and ultimately Lake Winnipeg. The addition of BNR and the concurrent expansion of 

the secondary treatment processes are expected to be completed in 2012. 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

1-11

Introduction 

• The goals of the SEWPCC BNR upgrade include: 

- Reduction of total effluent phosphorus concentration to 1 mg/L or less. The total annual 

phosphorus loading of about 81 tonnes per year will be reduced to approximately 

34 tonnes per year from the final effluent, based on current conditions. Approximately 

47 tonnes per year of phosphorus will end up in the sludge and be hauled to the 

NEWPCC for further processing. 

- Reduction of total effluent nitrogen concentration to 15 mg/L or less. The total annual 

nitrogen loading of about 578 tonnes per year will be reduced to approximately 

340 tonnes per year, based on current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process converts ammonia to nitrite/nitrate through the 

nitrification process, and from nitrite/nitrate to nitrogen gas in the denitrification 

process. This conversion process effectively reduces ammonia concentration in the final 

effluent to levels well below any harmful effects on aquatic life. 

- Compliance with end-of-pipe terms and conditions contained in the SEWPCC licence. 

- Further reduction in nutrient loads to Lake Winnipeg. BNR at the SEWPCC will contribute 

to a reduction of 20% of its nitrogen loading and 25% of its phosphorus loading as a 

result of CSIF-funded upgrades. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

 

1.4.3 North End Water Pollution Control Centre (NEWPCC) 

1.4.3.1 Existing 

The NEWPCC is the largest and oldest wastewater treatment facility in the City of Winnipeg, 

currently serving approximately 60% (380,000) of the entire city population. The NEWPCC 

treatment facility involves treatment processes including pumping, screening, pre-aeration, grit 

removal, primary clarification, high-purity oxygen-activated sludge secondary treatment, 

anaerobic sludge digestion, and biosolids dewatering (through the use of centrifuges). The 
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facility includes a septage receiving station which accepts septage and holding tank pump-out 

material that is collected by private haulers who service both residential and commercial/ 

industrial waste. In addition, the NEWPCC currently receives leachate from the City’s existing 

and decommissioned landfill sites which is deposited at a separate receiving location at the 

facility.  

 

The NEWPCC currently has no dedicated treatment of centrate, which is the nutrient-rich liquid 

that is extracted during the sludge-dewatering process. Year-round effluent disinfection is now 

being done with the recent completion of a UV disinfection facility in 2006. 

 

1.4.3.2 Project Upgrades 

Manitoba Conservation recently issued the Manitoba Environment Act Licence No. 2684RR, 

which will govern the operation/performance of the NEWPCC. These licence conditions will 

require plant upgrades, some of which will include the proposed Project. 

 

The proposed Project involves: 

 

• Two major upgrades are planned for this wastewater treatment facility by 2006/7. One 

upgrade involves the addition of centrate nutrient removal to reduce effluent nitrogen and 

phosphorus loads to the Red River, and ultimately Lake Winnipeg. The other upgrade 

involves the addition of a year-round ultraviolet disinfection facility to reduce the 

concentration of pathogens in the final effluent to within compliance limits. 

• The goals of the NEWPCC Centrate Nutrient Removal include: 

- Compliance with terms and conditions contained in the Manitoba Environment Act 

Licence No. 2684RR with respect to centrate nutrient removal. 

- Reduction of total phosphorus load in the treated centrate to 119 kg/day or less (30-day 

rolling average), reducing the plant effluent load by about 30 tonnes per year. 

- Reduction of total nitrogen in the centrate to achieve a  minimum removal of 838 kg/day 

(30-day rolling average), reducing the plant effluent load by about 290 tonnes per year. 
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- Reduction of effluent ammonia to protect aquatic life from the potentially harmful 

chronic or acute effects of un-ionized ammonia by removing centrate ammonia through 

the nitrification/denitification process. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the provincial watershed-

wide interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 

respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 

• Although the City’s upgrade program to implement BNR secondary treatment at the 

NEWPCC in the future is not part of the CSIF Project, it is closely linked to the centrate 

treatment upgrade and nutrient removal upgrades at the two other WPCCs. The goals of the 

NEWPCC BNR upgrade include: 

- Reduction of total effluent phosphorus concentration to 1 mg/L or less. The total annual 

phosphorus loading of about 260 tonnes per year will be reduced to approximately 

73 tonnes per year for current conditions. 

- Reduction of total effluent nitrogen concentration to 15 mg/L or less. The total annual 

nitrogen loading of about 2,130 tonnes per year will be reduced to approximately 

1,095 tonnes per year for current conditions. 

- Protection of aquatic life from the potentially harmful chronic or acute effects of un-

ionized ammonia. The BNR process reduces ammonia through the nitrification/ 

denitrification process.  

- Compliance with terms and conditions contained in the Manitoba Environment Act 

Licence No. 2684RR with respect to centrate nutrient removal. 

- Reduced nutrient loads to Lake Winnipeg. This will help realize the provincial watershed-

wide interim reduction targets of 13% and 10% in nitrogen and phosphorus loadings, 

respectively, that were established in the Lake Winnipeg Action Plan to return Lake 

Winnipeg to pre-1970 levels. 

- Potential improvement in water quality and reduced cyanobacteria (blue-green algae) 

blooms in Lake Winnipeg. 
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• Although year-round effluent disinfection is not presently part of the CSIF project (i.e., this 

component was not funded under CSIF but ongoing discussions with provincial and federal 

administrators may result in the component receiving CSIF funding). The goals of the 

NEWPCC effluent disinfection include: 

- Reduction of fecal coliform levels from 50,000 to 250,000/100 mL in the effluent from 

the wastewater treatment plant to a monthly geometric mean of 200/100 mL (or less) 

on a year-round basis.  

- Compliance with end-of-pipe terms and conditions contained in the Manitoba 

Environment Act Licence No. 2684RR. 

- Reduced risk of contracting gastrointestinal illness resulting from the ingestion of 

untreated river water by people using the river for recreation. 

- The use of ultraviolet (UV) technologies, which does not require the use of chemicals. 

No risk of a chemical spill, and better health and safety conditions for plant operators 

and the public. 

 

1.4.4 Construction Overview 

Increased traffic to and from the treatment plants, and heavy equipment activity on-site during 

construction will need to be managed to prevent or minimize socio-economic and biophysical 

environmental impacts. The City will develop traffic control plans, protocols for heavy 

equipment on the construction site (e.g., inspections, monitoring, activity/traffic scheduling, 

surface runoff control, dust control, refuelling practices, protocols to prevent leaks or spills, drip 

tray for equipment, etc.), and emergency measures to deal with incidents or accidents. The City 

tender documents will stipulate these requirements and will require the Contractor to adhere to 

regulations/bylaws governing noise, hours of operation, etc.  

 

The construction of the new facilities may generate air quality concerns. The City will develop 

requirements as part of the construction contracts to minimize emissions from equipment 

during construction. The EA will discuss the measures that need to be taken to mitigate air 

quality concerns that may arise from the construction of the facilities. 
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1.4.5 Emerging Issues 

Emerging contaminants of concern include a number of compounds targeted by regulatory 

agencies for source control and are recognized as an issue but beyond the scope of the 

wastewater treatment upgrades. The upgrades to the wastewater treatment plants have the 

potential to reduce the impacts of certain emerging contaminants of concern, such as 

endocrine-disrupting compounds (EDCs). The use of BNR treatment processes will extend 

retention times in the WPCCs, providing more time for contaminants like EDCs to be broken 

down through biologic processes or removed by settling. 
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2.0 REGULATORY / ASSESSMENT APPROACH 

This Environmental Assessment of the City of Winnipeg Water Pollution Control Centres 

describes the environmental effects of the proposed program of upgrades of the three WPCCs 

in Winnipeg. It sets out the information required by government agencies reviewing the Project 

pursuant to the requirements of The Manitoba Environment Act and the Canadian 

Environmental Assessment Act (CEAA).  

 

2.1 HISTORIC REGULATORY ACTIVITIES ASSOCIATED WITH THE CITY 

OF WINNIPEG WPCCs 

2.1.1 Background 

Since the 1930s, the City has had an ongoing program of pollution control for the discharges to 

the Red and Assiniboine rivers. This program has resulted in continued upgrades of Winnipeg’s 

WPCCs to meet both a growing population and increased environmental standards. These 

improvements have included the following: 

 

• North End Water Pollution Control Centre: 

- 1937: primary treatment 

- 1954: major plant expansion 

- 1965: secondary treatment 

- 1980: primary treatment expansion 

- 1984: secondary expansion convert to pure oxygen and computer control system 

- 1988: sludge digesters expansion 

- 1990: biosolids dewatering building 

 

• South End Water Pollution Control Centre: 

- 1974: high-purity oxygen secondary plant 

- 1993: plant expansion 
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- 1999: UV effluent disinfection 

 

• West End Water Pollution Control Centre: 

- 1964: lagoons commissioned 

- 1976: mechanical plant (aeration) 

- 1994: new conventional secondary plant 

- 1998: ponds operated for effluent polishing 

 

Until 1988, the responsibility for protecting the water quality of the Red and Assiniboine rivers 

in the Winnipeg area was delegated to the City of Winnipeg. Under the former Clean 

Environment Act, The City of Winnipeg was delegated authority by Order-in-Council to control 

effluent discharges within the City and the former additional zone. The delegation required the 

City to provide technical data relating to discharge of wastewater. The City has and continues to 

provide monthly reports on discharges from its wastewater treatment plants (in compliance with 

regulatory requirements). The City developed its own pollution-control program in accordance 

with broad guidelines from the Province. Within this context, the individual WPCCs did not 

require effluent-discharge licences from the province.   

 

The delegated authority was repealed with The Environment Act in 1988. With the promulgation 

of The Environment Act on March 31, 1988, all projects in the province with discharges to the 

environment that have potential to create environmental impacts are subject to licencing to 

operate. 

 

In accordance with The Environment Act and a request from the Minister of Environment on 

November 4, 1989, the City of Winnipeg submitted proposals to the Province for the three 

WPCCs in early February 1990. The Province subsequently indicated that final licences for the 

WPCCs would be issued after consideration of broader surface water-quality objectives through 

a public hearing process for both the Red and Assiniboine rivers within and downstream of the 

City of Winnipeg.  
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The Clean Environment Commission was requested to hold a public environmental review in two 

stages:  

 

1. Determination of the surface water quality objectives for the Red and Assiniboine rivers and 

tributaries in the Winnipeg region that are required for the protection of current and future 

uses of those waters. 

2. Review of strategies, measures, and courses of action (including time frames) required to 

implement the recommended water quality objectives determined in the first stage. 

 

The Province mandated the Clean Environment Commission (CEC) to convene a hearing in 

1991/92 to deliberate, with public input, on the types of river uses that are appropriate for 

protection and the associated water-quality objectives that should be adopted and applied to 

the Red and Assiniboine rivers to protect these uses (the Province had established non-specific 

guidelines for surface-water objectives to protect a range of categories of uses of the surface 

water in the province). The City of Winnipeg participated in these hearings, which focused 

primarily on discussing proposed fecal-coliform objectives for protection of the public using the 

rivers for designated water uses and proposed ammonia objectives for protection of aquatic life 

within the rivers.  

 

CEC public hearings on the first stage of the environmental review were held in November and 

December 1991, and January 1992. Following the hearings, the CEC made multiple 

recommendations in its June 1992 report to the Minister of Environment (CEC 1992). The report 

contained fourteen recommendations, which were subsequently accepted by the Province in 

November 1993. Two recommendations required site-specific studies be undertaken respecting 

combined sewer overflows (CSO) and un-ionized ammonia (Ammonia). These studies were to 

be completed by July 1997 and then used for consideration in the second stage of the 

environmental review. Final reports for both the CSO and the Ammonia studies, however, were 

not completed until November 2002. The five-year delay occurred for a variety of reasons, 

including the time lapse before the CEC recommendations were accepted and acted upon by 
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the Province, the complexities of the studies, Red River flood priority actions in 1996 and 1997 

(i.e., flood situation), and reallocation of priorities to provide funding for effluent disinfection.  

 

In 2001, a collaborative process between the City of Winnipeg, Manitoba Conservation, and 

Manitoba Health was initiated to licence the WPCCs. The process involved review of the CSO 

and Ammonia studies and other surface water quality issues related to the overall pollution 

control program, and development of proposed control programs which would culminate in the 

licencing of the WPCCs. Four workshops were held in this process between December 2001 and 

April 2002. In this process, seven issues for actions were prioritized on an environmental and 

health protection basis for implementation. These issues, in priority order, were:  

 

1. Potable Water Treatment Plant1 

2. Wastewater Plant Effluent Disinfection 

3. Ammonia Reduction 

4. Biosolids Management 

5. Nutrient Management 

6. Combined Sewer Overflows 

7. Land Drainage 

 

The City developed proposed implementation programs, with estimated costs and timelines, to 

respond to these priorities and the overall financial capacity of the water and wastewater utility. 

 

In January of 2003, the CEC convened public hearings regarding the City of Winnipeg Sewage 

Investigation (this hearing was largely in response to a major discharge of untreated sewage 

that occurred in the fall of 2002 at the NEWPCC due to a valve malfunction). The CEC 

conducted the hearings in Winnipeg from January 20 to 22, 2003, in Selkirk on January 27 and 

28, 2003, and reconvened in Winnipeg from April 14 to 16, 2003. The City of Winnipeg outlined 

a 50-year pollution-prevention plan to the CEC which included the components comprising this 

                                            
1 This was recognized as not being a wastewater issue but a significant financial commitment by the City. 
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Project to address the priorities listed above. The CEC issued a report to the Minister of 

Conservation in August 2003. The recommendations, which were accepted by the Minister, 

included a call for more rapid implementation of nutrient and CSO control. While many of these 

recommendations were specific to the malfunction event, some of the recommendations served 

to guide the actions described in this EA, including: 

 

• #4 – The City of Winnipeg should be directed to prepare a comprehensive Environmental 

Impact Statement, 

• #6 – The City of Winnipeg should be directed to plan for the removal of nitrogen and 

phosphorus from its municipal wastewaters; and 

• #10 – The City of Winnipeg should be directed to proceed with disinfection of wastewaters. 

 

The City has amended its long-term pollution-prevention plan accordingly, in consultation with 

the Province, including adjusting the timeline for the components included in this Project. 

 

2.1.2 Formal Approvals 

The following is a list of the Environment Act activity and approvals related to the wastewater 

management system issued between April 1, 1988, and June 30, 2006: 

 

• North End Water Pollution Control Centre: 

- March 30, 1988 – CEC Order No. 1188 (NEWPCC odour management) 

- May 12, 1989 – Alteration approved for installation of a sludge dewatering facility 

- February 26, 1990 – Manitoba Environment Act Proposal submitted for the existing 

WPCC including the sludge dewatering facility 

- October 5, 1990 – Approval for leachate treatment 

- October 9, 1992 –Review of Odour Clauses Contained in CEC Order No. 1188 

- December 3, 1992 – NEWPCC Odour Control Program, Review of CEC Order No. 1188 

- June 1, 2005 – Manitoba Environment Act Licence No. 2684 (UV disinfection, centrate 

treatment facility and WWTP upgrades) 
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- August 17, 2005 – revised Manitoba Environment Act Licence No. 2684R 

- February 14, 2005 – NEWPCC Centrate Design Criteria Activity 

- May 8, 2006 – revised Manitoba Environment Act Licence No. 2684RR 

 

• South End Water Pollution Control Centre: 

- March 30, 1988 – CEC Order No. 1190 (odour control program) 

- August 24, 1989 – Alteration Approval for clarifier expansion 

- February 26, 1990 – Manitoba Environment Act Proposal for existing WPCC and 

expansion to facility 

- May 9, 1990 – Manitoba Environment Act Licence No. 1363 issued for Stage 1 Plant 

Expansion 

- August 4, 1998 – Alteration approval for installation of ultra-violet effluent disinfection 

- August 25, 1999 – Amendments to disinfection alteration approval 

- March 3, 2006 – Manitoba Environment Act Licence No. 2716 

 

• West End Water Pollution Control Centre: 

- May 17, 1990 – Manitoba Environment Act Licence No. 1370 issued to authorize 

construction and operation of an activated-sludge treatment facility 

- September 3, 2004 Manitoba Environment Act Licence No 2669 for the WEWPCC and 

collection system 

- April 12, 2005 – Revised Manitoba Environment Act Licence No 2669E 

- August 17, 2005 – revised Manitoba Environment Act Licence No. 2669ER 

 

• Biosolids: 

- June 17, 1977 – CEC Order No. 733 (handling procedures and soil application) 

- December 9, 1977 – CEC Order No. 733VO (monitoring, reporting and waterway 

designation) 

- June 16, 1981 - CEC Order No. 921 (sludge handling and storage) 

- November 18, 1981 - CEC Order No. 921VO (sludge digestion and handling procedures, 

odour control) 



City of Winnipeg WPCC Upgrade  
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.   

2-7

Regulatory/Assessment 
Approach 

- March 27, 1986 - CEC Order No. 1089 (odour control) 

- December 10, 1986 - CEC Order No. 1089VO (sludge handling and odour control) 

- June 14, 2000 – Manitoba Environment Act Licence No. 1089ERR 

 

2.2 OVERVIEW OF ASSESSMENT APPROACH 

2.2.1 Scope of Assessment 

The assessment of the environmental effects potentially associated with the Project is 

complicated by the regulatory history, as outlined in Section 2.1, in which some aspects of the 

upgrades proposed at the WPCC have already been provincially licenced but still require 

assessment to satisfy federal requirements (due to the involvement of federal infrastructure 

funding). The assessment’s definition of the Project is therefore complicated by the particular 

needs of various regulatory processes. 

 

2.2.1.1 Regulatory Process and Project Definition 

This EA addresses upgrade of certain processes of the existing WPCCs within a context of a 

larger overall expansion/upgrade program. In its simplest form, “The Project” definition includes 

only those components that will be subject to federal funding (as a component of the federal 

CEAA review process). In many cases, the assessment of this simple definition is complicated by 

other non-federally funded components that have similar effects. For example, the WEWPCC UV 

disinfection component is federally funded, but related UV disinfection components at the 

SEWPCC and the NEWPCC are not. In these cases, the assessment expanded the definition of 

the Project to include these related physical works and activities within the definition of the 

Project, as opposed to addressing them as separate cumulative effects. The EA therefore 

describes the overall anticipated effects of the Project within the context of similar related 

expansion/upgrade program components. 
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2.2.1.2 The Project Definition Overview 

The overall expansion/upgrade program components that will likely receive federal Canadian 

Strategic Infrastructure Fund (CSIF) involvement include the following: 

 

• WEWPCC – both the ultraviolet (UV) disinfection and biological nutrient removal (BNR) are 

eligible for federal funding. 

• SEWPCC – BNR is eligible for federal funding but the expansion of effluent UV disinfection 

to year-round operations is not. 

• NEWPCC – BNR is not eligible for federal funding, but the related Centrate Treatment is. 

Application was made to obtain federal funding for effluent UV disinfection; however, this 

upgrade was initiated before the Ministerial announcement of the CSIF program was made; 

therefore, it is not part of the Project. 

 

The definition of the Project, for the purposes of the necessary federal environmental 

assessments therefore includes BNR at the WEWPCC and SEWPCC, but not at the NEWPCC 

except for the nutrient removal achieved through Centrate Treatment. Equally, the year-round 

UV disinfection at the WEWPCC is eligible for federal funding, but winter UV disinfection at the 

SEWPCC and year-round disinfection at the NEWPCC are not.  

 

Due to the difficulty in isolating components receiving federal funding from those that do not 

receive federal funding, the assessment based its predictions of overall anticipated 

environmental effects by jointly considering the funded and non-funded components and other 

physical works or activities at these locations. The assessment therefore includes: 

 

• WEWPCC – BNR and UV disinfection. 

• SEWPCC – BNR and associated upgrades and capacity expansion. 

• NEWPCC – Centrate Treatment; BNR and UV Disinfection. 
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Other proposed actions and activities relating to Wet Weather Flows and Combined Sewer 

Overflow Control Programs and NEWPCC Master Planning, in addition to ongoing changes to 

Biosolids handling are assessed outside the scope of the Project (and related physical works and 

activities) as a cumulative effect. 

 

Section 4 provides a detailed description of how the various expansion/upgrade program 

components were addressed within the overall scoping of the assessment. 

 

2.2.2 Cumulative Effects Assessment Approach 

The cumulative effects assessment (CEA) in this EA was done integrally with all other elements 

of the EA, without any explicit distinction in the EA between the CEA and other elements of the 

assessment. This approach is consistent with CEAA guidance and other recent Manitoba 

projects reviewed cooperatively with Manitoba and Canada (e.g., Wuskwatim, Red River 

Floodway). Applicable past, current and future activities that could potentially overlap with the 

Project were identified.  

 
A description of these activities, along with their spatial and temporal scale, and additional 

assumptions and analysis regarding how they are addressed in this EA, is further discussed as 

required for each specific environmental component (Sections 5 through 10).  

 

2.2.2.1 Past and Current Projects and Activities 

Past and current projects and activities (i.e., actions that “have been carried out”) were 

considered to form an integral part of the existing and evolving biophysical/ecological 

environment against which predicted effects arising from the Project were assessed. As such, 

these past and current projects and activities, along with their projected future effects, are 

properly accounted for in the assessment of Project effects as the evolving environment without 

the proposed Project. This approach is consistent with Section 3.1 of the CEA Practitioners 
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Guide (documented further in Appendix 2A) and was explicitly recognized as follows in 

Section 3.2.4.1 of that document2: 

 

“In practice, past actions often become part of the existing baseline conditions. It 

is important, however, to ensure that the effects of these actions are 

recognized.”   

 

In recognizing such effects, it is relevant to consider ongoing trends, i.e., future effects as well 

as past and existing effects from actions that have been carried out. Past and current projects 

and activities considered in the baseline setting conditions are reviewed in Chapter 4 and 

include the following:  

 
• The Red River Floodway: The Existing Floodway was constructed by the Province of 

Manitoba between 1962 and 1968 and includes the Inlet Control Structure, the Floodway 

channel, the dykes and the Floodway Outlet Structure. The purpose of the existing 

Floodway is to divert flows from the Red River around the City of Winnipeg during spring 

flood events; the biggest such spring flood event to date diverted by the existing Floodway 

was the 1997 flood, and available experience from that event is noted as relevant 

throughout the EA. The Existing Floodway was also operated in 2002 and 2004, under an 

emergency condition, during summer to lower water levels within the City of Winnipeg to 

offset the potential extensive effect on sewer systems and related basement flooding (from 

sewer backups) caused by summer rain storm induced floods. Currently, the Red River 

Floodway is undergoing a substantive expansion to accommodate river flows of a 1:700-

year flood event in order to reduce flooding risk to the City of Winnipeg. 

• The Portage Diversion: Located upstream of the City of Portage la Prairie and constructed 

between 1965 and 1970. The Portage Diversion is used to divert flows from the Assiniboine 

River to Lake Manitoba. The Portage Diversion provides flood protection benefits to the 

                                            
2 The FEARO (1994) Reference Guide on Addressing Cumulative Environmental Effects also noted: “For example, most [existing 
environmental assessment reports] examine the baseline environmental conditions, which include the cumulative environmental 
effects of past and existing projects and activities.”  
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reach of the Assiniboine River from Portage la Prairie to the City of Winnipeg and those 

areas along the Red River downstream of the confluence of the Assiniboine River with the 

Red River.  

• The Shellmouth Dam: Located northwest of Russell and constructed between 1964 and 

1972. The Shellmouth Dam is used to regulate flood levels and to augment low flows. The 

Shellmouth Dam provides these benefits to the reach of the Assiniboine River to the 

confluence with the Red River, including the Cities of Brandon, Portage la Prairie and 

Winnipeg.  

• Lockport Dam: Results in a historic, current, and future seasonal alteration of water levels in 

the Red River throughout much of the City of Winnipeg. 

 

2.2.2.2 Future Projects and Activities 

For the purpose of CEA related to the Project, projects and activities considered under “future 

actions” reasonably likely to proceed are those which are expected to have effects that 

potentially overlap in a significant way with effects of the Project and also: 

 

• Have been approved. 

• Have been officially announced by the proponent or are otherwise directly associated with 

the Project. 

• Are currently in a government approvals process (e.g., an EA is available for public review). 

• For which there is very strong indication that they will start to be carried out before 

completion of the Project’s construction phase (i.e., between 2006 and 2014).  

 

The types of effects stemming from future activities and projects are predicted based on best 

available information and professional judgement. In most cases, the detail known about future 

projects and activities and their possible interaction with the Project is such that only a general 

description of anticipated cumulative effects is possible. For this reason, and in accordance with 

the EA guidelines developed for similar projects in Manitoba, each section addressing 

cumulative effects includes, where relevant, discussion of the assumptions and analyses used to 
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develop the conclusions reached, as well as the level of confidence in the data used to develop 

the analyses based on available project description information and level of commitment about 

when the development will proceed. 

 

The future projects and activities included below are those considered likely to proceed in the 

foreseeable future and are considered, where relevant, in either the baseline setting conditions 

or (where related to the Project) in the analysis of Project effects:  

 

• Other Planned Upgrades to the Winnipeg WPCCs: Section 4 provides a detailed description 

and list of other activities and programs related to the WPCCs and the City of Winnipeg 

wastewater treatment. 

• Summer Operation of the Floodway Expansion: Summer operation occurs currently under 

certain conditions and may have adverse effects on frequency of higher upstream water 

levels, bank stability and fish passage. 

• Devils Lake Drainage Outlet: The state of North Dakota plans to create an outlet to Devil’s 

Lake to reduce water levels by discharging water from Devil’s Lake into the Red River basin. 

• Shellmouth Dam Upgrade:  The proposed Project will increase storage capacity in Lake of 

Prairies in order to enhance water availability downstream along the Assiniboine River while 

at least maintaining the current level of flood protection. 

• Population Growth and Ongoing Regional Development: The EA considers population 

changes and ongoing regional development as it normally affects communities within the 

Project Study Region, including Winnipeg and the Capital Region. Ongoing changes to City 

of Winnipeg loading by industrial developments like the proposed Olywest processing plant 

and by sewer bylaw changes are also taken into account as components of anticipated load 

growth. 

• Watershed Nutrient Control: Manitoba, Saskatchewan, and the USA are developing nutrient 

control strategies. 

• Reducing Nutrient Loading to Lake Winnipeg: Ongoing provincial and international nutrient 

programs and activities (LWSB 2005), and evolving planning and management. 
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Other possible future activities were not included as there are no known plans currently in place 

for potentially significant future developments in the context of this CEA in the areas physically 

affected by the Project. 

 

In dealing with uncertain future projects or activities potentially relevant to CEA of the Project, 

it is important to note that any such project would typically be subject to its own regulatory 

review and approvals. Issues related to the cumulative effects of such new future developments 

in combination with the Project can therefore be best and most properly assessed when or if 

new government approvals are sought for such projects. 

 
2.3 DETERMINING SIGNIFICANCE OF RESIDUAL ENVIRONMENTAL 

EFFECTS 

This EA identifies potential environmental effects of the Project and determines the significance 

of any adverse effects (as defined by the CEAA), after consideration of full implementation of 

proposed mitigation (ways to avoid or reduce adverse effects or enhance environmental 

benefits), monitoring, and follow-up measures. In accordance with the assessment framework 

(detailed in Appendix 2B), the approach addresses expected environmental effects of the 

Project separately for each of the major environmental components of the Project: 

 

• Section 8 – Surface-Water Quantity and Quality Assessment 

• Section 9 – Aquatic Assessment 

• Section 10 – Air Assessment 

• Section 11 – Terrestrial Assessment 

• Section 12 – Socio-Economic Assessment 

 

For the purpose of assessing the environmental effects of the proposed Project, the current 

environment with the existing WPCCs and the projected future evolution of this environment 

without the Project is considered as the baseline. Potential environmental effects of the Project 
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on this existing and evolving environment are assessed separately in the EA during construction 

and operation phases by comparing: 

 

1. What would be expected without the Project?   The “existing environment” or evolving 

baseline expected for each relevant environmental component with the WPCCs and without 

the Project, including as relevant consideration of other projects or activities that have been 

or will be carried out without the Project. 

 

2. What is expected to happen with the Project?  The change in the evolving environment for 

each environmental component as modified or impacted by the Project, based on direct and 

indirect effects pathways from the Project to the environmental component, including, as 

relevant, consideration of the overlap of effects from other projects or activities that have 

been or will be carried out in combination with the Project. 

 

The time periods examined in the assessment include the Project construction period (2005-

2014), and the operations period (after 2014) as required to assess duration and/or timing of 

specific effects related to the Project. As previously noted, a range of conditions is examined for 

both construction and operation periods without attempting to predict what specific conditions 

might apply in any specific year. 

 

The planning and environmental assessment process considered alternative means for carrying 

out the specified Project Objective within the defined site (e.g., different techniques for nutrient 

control).  

 

There is no timetable or plan for final disposition or decommissioning of the Project facilities. 

WPCCs, with ongoing refurbishment, will continue to operate indefinitely. Any decommissioning 

is so far into the future that it is not feasible today, based on available information, to provide 

meaningful assessment of likely plans or their effects for rehabilitating the infrastructure of the 

Project at the end of their operational life. When such plans need to be developed, the City will 

submit these plans, as then required, for regulatory review and approval prior to its 
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implementation. Accordingly, the EA does not provide any assessment of Project’s final 

disposition. The assessment methodology does consider, however, whether a project 

component can be decommissioned with respect to the reversibility of any Project effects. 

Predicted residual environmental effects of the Project after implementation of mitigation 

measures are set out in Sections 8 through 12 of this EA for each of the water quantity and 

quality, biophysical, and socio-economic environmental components selected for their direct 

importance and interest to regulators and stakeholders.  

 

The description of residual effects includes a characterization as to whether the described 

residual environmental effects “are significant or insignificant, and the rationale for such 

characterization.” The assessment approach has considered scientific analysis of ecosystem 

effects along with local knowledge and available experience in determining the significance of 

potential effects. The logical framework used to assist in the determination of significance is 

detailed in Appendix 2B. 

 

2.4 ISSUE-SPECIFIC SCOPING 

Section 2.2 notes that the “Temporal and geographic study area boundaries for Project effects 

are identified separately for each environmental component.” The study areas used for the 

assessment therefore build and adapt in response to the individual assessment components. For 

example: 

 

• The Terrestrial Effects Assessment is confined to the footprint of the Project components. 

The areas involved have already been disturbed by human activities and the effects are not 

anticipated to extend beyond this area. 

• The Aquatic Effects Assessment encompasses those reaches of the Red and Assiniboine 

rivers downstream of WPCC discharges. 

• The Socio-economic Effects Assessment initially comprises the City of Winnipeg and current/ 

projected major construction activity like the Red River Floodway expansion, Manitoba 

Hydro building, Museum of Human Rights, etc. Workforce availability is also governed by 
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the planned northern Manitoba hydroelectric generation and transmission developments 

and, on a broad scale, on the demand for skilled workers in the expanding Alberta energy 

sector. 

The scoping of the assessment of the various Project components therefore varies, depending 

on the specific aspects of the individual components. To address this variability, the EA defines 

the scope of the assessment at the start of each of the major assessment topics. The 

subsequent analysis then explores the effects within the defined scope. 

 

2.5 SOURCES OF INFORMATION 

This EA incorporates original studies conducted by engineers and scientists on behalf of the City 

specific to the Project including: 

 

• Facility design documents and scientific and technical reports. 

• Papers on topics relevant to the Project. 

• Local knowledge and available experience.  

• Other information sources include materials from meetings with regulatory agencies and 

existing published and unpublished information. 

 

2.5.1 Technical Studies Specific to the Project 

Studies completed by various qualified engineering firms during the Project pre-design process, 

including detailed project description information, form the primary technical reference 

documents for this EA. This pre-design activity and engineering work incorporates scientific and 

technical studies of similar facilities and processes related to the specific work parcel.  

 

Separate reports completed and available publicly on the completed pre-design work for the 

Project are referenced by this EA and are cited/listed in Section 11. A selection of historic 

reports relevant to the Project’s development have also been provided on CD (Appendix 2C). 
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2.5.2 Local Knowledge and Available Experience 

Local knowledge and available experience have been incorporated into the design and 

implementation of the environmental and planning studies for the Project. The City wastewater 

system has been subject to substantial review and input. Over 750 members of the public 

attended 2003 CEC hearings. Written and oral presentations were provided by 28 organizations 

and individuals. This information was a resource to the assessment. 

 

2.5.3 Existing Published and Unpublished Information 

Literature searches and personal contacts were used to identify both published and unpublished 

information. A list of the documents utilized and relied upon for this assessment is provided in 

Appendix 2C. 

 

2.6 REGULATORY REQUIREMENTS 

Manitoba has provided licences under the Manitoba Environment Act for the three WPCCs, 

which stipulate effluent discharge limits. The requirements associated with these licences, along 

with other relevant Manitoba and federal statutes or regulations, as well as other applicable 

guidelines, were considered in this EA and are described in detail in Appendix 2A. 

 

In addition to the provincial licensing process, this documentation will undergo federal review 

and assessment related to Federal funding of the Project. The CEAA process is outlined in 

Appendix 2B and will determine if Federal funding associated with the Project will be allowed to 

proceed. 
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3.0 OVERVIEW OF EXISTING WPCCS AND COLLECTION 

SYSTEMS 

This section will discuss the existing development components associated with Winnipeg's 

wastewater treatment services and current operations that were put in place to maintain a 

healthy aquatic environment in the local rivers within and downstream of Winnipeg. The two 

major components of the development consist of: 
 

• wastewater collection and conveyance 

• wastewater treatment 
 

A map showing the location of each WPCC and the area of the collection system serving each 

WPCC is provided as Figure 3-1 below. 

Figure 3-1: WPCC Locations and Service Areas
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3.1 COLLECTION AND CONVEYANCE SYSTEM 

The goal is to provide wastewater collection while preventing basement/surface flooding and 

minimizing the bypass of wastewater to receiving streams before treatment. A network of 

sewers, forcemains, and pumping stations comprise the collection and conveyance system 

needed to collect the wastewater from the homes and businesses of the City's residents and 

deliver it to the interceptor sewers, which in turn convey wastewater to the City’s three water 

pollution control centres.  

 

Table 3-1 provides an inventory of the collection and conveyance systems as of December 

2002. 

 

Table 3-1 
Inventory of the Collection and Conveyance Systems 

 TOTAL 

Customer service connections 183,400 

Land Drainage sewers (km) 1372 

Stormwater Retention basins 72 

Wastewater sewers (km) 1182 

Combined sewers (km) 1034 

Wastewater lift stations 76 

Gravity-based wastewater diversion structures 10 

Interceptor sewers (km) 130 

 

The following discussion provides a description of each type of sewer system and conveyance 

mechanism used in Winnipeg.  

 

3.1.1 Combined Sewers 

A combined sewer system is a single pipe conveyance system that collects both wastewater and 

surface runoff from a defined service area. The older, central region of the City of Winnipeg is 

served by combined sewer systems. Prior to 1937, the collected wastewater and storm runoff 
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were discharged directly to the local rivers. In 1937 an interceptor system was built to convey 

the wastewater in the combined sewer systems to the NEWPCC for treatment. Diversion 

structures, known as interception weirs, were installed in all combined sewers near their outfalls 

to the river to direct all wastewater flows during dry-weather conditions to the interceptor 

system. The diversion structures were typically sized to divert 2.75 times the normal dry-

weather flow in the combined sewer systems into the new interceptor system. As such, during 

dry-weather conditions, all wastewater flows generated in the service areas are conveyed to the 

wastewater treatment plants.  

 

During wet-weather conditions, when flows are in excess of the diversion capacity, a dilute 

mixture of rainwater and wastewater spills to the rivers. 

 

At the end of combined sewer district construction in the 1960s, there were 43 individual 

combined sewer districts, which originally comprised a total service area of approximately 

10,500 hectares. Through selective separation, in conjunction with the basement flooding relief 

program, the combined sewer area has since been reduced to approximately 8700 hectares or 

about 30% of the developed area of the city. Modifications to the system have resulted in an 

increase to the interception rate, currently at approximately four times the average dry-weather 

flow. Presently, there are 79 combined sewer outfalls to the rivers, including relief pipes that 

were installed as part of the basement flooding relief program.  

 

Computer modelling of the performance of the combined sewer system over a 35-year period 

shows that combined overflows occur, on average, about 18 times in a typical year during the 

open water recreation season (May 1-September 30). The average number of overflows 

occurring at individual outfalls ranges from 7 to 30 overflows, depending on the combined 

sewer district. For a typical year, about 7.0 million cubic metres of surface runoff is generated in 

the combined sewer districts. Approximately 32%, or 2.2 million cubic metres, of this volume is 

captured for treatment in a typical year. The total wastewater portion spilled to the river from 

combined sewer overflows in a typical year during the recreation season represents about 1.0% 

of the total annual volume of wastewater generated in Winnipeg.  
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3.1.2 Separate Wastewater Sewers 

Since 1960, developments in the City of Winnipeg have been serviced by a two-pipe system, 

one for wastewater and the other for storm water. The wastewater sewer system employs a 

dedicated piping system, which is completely separated from the land drainage system. This 

system’s role is to collect wastewater and convey it to a WPCC for processing before being 

discharged to local rivers.  

 

The dedicated wastewater sewer system collects wastewaters from domestic, commercial, 

institutional, and industrial sources. Under normal dry weather conditions, all wastewaters are 

collected and conveyed to one of the three WPCCs for full secondary treatment.  

 

During and following a rainfall event, extraneous flows result from foundation drainage, 

groundwater infiltration at pipe joints or cracks in the pipe, inflow through openings in manhole 

lids, or joints along the barrel sections. Blockages in the system can restrict or stop flow 

conveyance in the system, causing water levels to rise, which may result in sewers becoming 

surcharged above a safe level. Such conditions can lead to a risk of basement flooding unless 

the system is relieved. Overflow relief provisions have been incorporated into the sewer system 

to protect against basements flooding due to high water levels. As such, under extreme wet-

weather conditions, or as a result of a system malfunction, overflows from the separate 

wastewater sewer to the local rivers can occur on an emergency basis to protect against 

wastewater reaching a level that would cause basement flooding, with the resultant property 

damage and increased health risk to the public. 

 

3.1.3 Separate Land Drainage Sewers 

Separate land drainage sewer (LDS) systems have been used in new developments since the 

1960s. The purpose of these systems is to carry only surface runoff from rainfall and snowmelt 

from urban areas to the local watercourses. The developed area of Winnipeg with separate 

wastewater and land drainage sewers is approximately 22,300 hectares.  
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For new developments in close proximity to surface watercourses, a pipe-only conveyance 

system is used and results in direct discharges of land drainage to the local rivers and streams. 

Due to the increased distance from surface watercourses for subsequent developments, a 

combination of storm sewer piping and storm retention basins are a more cost-effective means 

to collect and convey runoff to the rivers. These storm retention basins provide the additional 

benefit of improving the quality of the collected runoff waters through settling, aeration, 

nutrient uptake, and die-off of organisms before it is eventually discharged to the local rivers. 

 

3.1.4 Wastewater Lift Stations and Diversion Structures 

Because of the generally flat terrain of the City of Winnipeg, lift stations are required to pump 

wastewater flows either to the interceptors, to the WPCCs, or in some cases to trunk sewers. A 

wastewater lift station is a facility that contains a wet well, dry well, pumps, piping, valves, and 

a variety of appurtenances and other mechanical and electrical equipment for the pumping of 

wastewater. The purpose of a lift station is to raise wastewater to a sufficient elevation so that 

it can be discharged into a sewer system where it can continue flowing by gravity.  

 

The City operates approximately 76 wastewater-pumping stations and 10 gravity-based 

diversion facilities distributed throughout the City. All stations report alarm conditions 

electronically as they occur to the McPhillips Control Centre Operator, who then reports all 

alarm conditions via radio to Collection System Operators for immediate attention. The 

McPhillips Control Centre is manned on a 24-hour/7-day basis and an emergency Collection 

System crew is available on standby (for immediate response) during off hours. Electrical and 

Instrumentation staff are also available should they be needed. 

 

Each of the WPCCs includes a major raw wastewater pumping station. Flows are pumped to 

sufficient elevation that the wastewater passes through the WPCC and to the river by gravity.  
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3.1.5 Interceptor Sewers 

The interceptor sewers convey the wastewater from combined and separate systems in the 

individual sewer districts to the WPCCs. There are five major interceptor sewer systems in the 

City. The Main, Northeast ,and Northwest Interceptor systems are tributary to the NEWPCC. 

The SEWPCC and WEWPCC each have a tributary interceptor system. 

 

3.2 WASTEWATER TREATMENT 

The City of Winnipeg has three wastewater treatment plants: 

 

• North End Water Pollution Control Centre (NEWPCC) 

• South End Water Pollution Control Centre (SEWPCC) 

• West End Water Pollution Control Centre (WEWPCC) 

 

These WPCCs receive wastewater from homes and businesses within Winnipeg through the 

sewer collection system, and from external sources such as septage and leachate haulers. The 

wastewaters received at the plants are put through a series of physical and biological treatment 

processes to meet specific effluent quality targets before being discharged to the Red and 

Assiniboine rivers.  

 

The physical and biological process used to treat wastewater is very similar to the natural 

decomposition that would occur if wastewater was released directly into Winnipeg's rivers. 

Bacteria feed on the organic materials and break them down and consume available oxygen in 

the process. As such, the primary goal of the wastewater treatment at Winnipeg’s WPCCs is to 

protect the aquatic environment of the river system by controlling and the natural degradation 

process so that the final effluent places little demand on the dissolved oxygen resources of the 

rivers. Without treatment, the organic material in the wastewater would be released to the 

river, where it would decompose and reduce oxygen levels in the river to a point where it may 

become inadequate to support aquatic life. The City of Winnipeg has focused on the provision 
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of best practicable secondary treatment of wastewater for continuous dry-weather conditions at 

all its WPCCs. As such, during normal dry-weather conditions all wastewater goes to the WPCCs 

and receives full secondary treatment before it is discharged to the local rivers. This process 

produces a final effluent suitable for discharge into the rivers. In addition to providing 

secondary treatment for all dry-weather flows, the treatment plants have capacity to provide 

primary treatment for wet-weather flows conveyed to the plants and secondary treatment for a 

significant portion of these wet-weather flows. 

 

The following provides a brief description of Winnipeg’s three WPCCs. The City of Winnipeg has 

invested more than $200 million in wastewater treatment since 1978, providing citizens with 

modern facilities that are almost entirely funded by sewer charges. The following provides a 

brief history of the growth and expansion of wastewater treatment facilities in Winnipeg. 

 

• North End Water Pollution Control Centre: 

- 1937: primary treatment 

- 1954: major plant expansion 

- 1965: secondary treatment 

- 1980: primary treatment expansion 

- 1984: secondary expansion convert to pure oxygen and computer control system 

- 1988: sludge digesters expansion  

- 1990: biosolids dewatering building 

 

• South End Water Pollution Control Centre: 

- 1974: high purity oxygen secondary plant 

- 1993: plant expansion 

- 1999: UV effluent disinfection 

 

• West End Water Pollution Control Centre: 

- 1964: lagoons commissioned 

- 1976: mechanical plant (aeration)  
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- 1994: new conventional secondary plant  

- 1998: ponds operated for effluent polishing 

 

Major components of the treatment systems at each WPCC are listed in Table 3-2. 

 

Table 3-2 
Wastewater Treatment Processes Present at Winnipeg’s WPCCs 

Treatment Processes NEWPCC SEWPCC WEWPCC 
Distributed Control Systems Yes Yes Yes 

Main Pumps Yes Yes Yes 

Screening Yes Yes Yes 

Pre-Aeration  Yes No No 

Aerated Grit Removal Yes Yes Yes 

Primary Clarifiers Yes Yes Yes 

Activated Sludge  Yes (Oxygen) Yes (Oxygen) Yes (Air) 

Secondary Clarifiers Yes Yes Yes 

Sludge Storage Yes Yes Yes 

Sludge Hauling to NEWPCC Not applicable Yes Yes 

Mesophyllic Anaerobic Sludge Digestion Yes No No 

Sludge Dewatering Yes No No 

Odour Control through dilution stacks Yes Yes Yes 

Polishing Ponds No No Yes 

Effluent Disinfection No Yes (UV) Yes (by Ponds) 

 

Full secondary treatment of wastewater is intended to adequately protect aquatic life and the 

dissolved oxygen resources of the rivers by reducing the carbonaceous and suspended solids 

concentrations in the final effluent to levels that are well within the assimilative capacity of the 

rivers. River water quality modelling was performed to determine the effluent loading the rivers 

could accept under 7Q10 low-flow conditions (average seven-day low flow that would have a 

return frequency of once in ten years) and maintain a dissolved oxygen content of at least 

5 mg/L or higher. To achieve this level of performance, it was determined that the secondary 
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effluent quality should not exceed 25 mg/L and 30 mg/L for carbonaceous biochemical oxygen 

demand and total suspended solids, respectively. 

 

The following table summarizes the process capacities at all three activated sludge secondary 

wastewater treatment plants in Winnipeg. A description of the City’s treatment process is 

available on-line at http://members.shaw.ca/gp.lagasse/process.htm. 

 

Table 3-3 
WPCC Process Capacities 

 NEWPCC SEWPCC WEWPCC 

Current Population Served 374,000 160,000 86,000 

Pumping Capacity (ML/d)*  Total = 1060 

Firm =   860 

Total = 360 

Firm =  250 

Total = 160 

Firm =  110 

2005 Average Dry-Weather Flows (ML/d) 160 50 27 

Average Dry-Weather Flow Design Capacities 
(ML/d) 302 59 32 

Peak Dry-Weather Flow Design Capacities (ML/d) 

 Full Secondary Treatment 
600 100 54 

Peak Wet-Weather Flow Design Capacities 
(ML/d) 

 Full Primary Treatment 
827 176 112 

*million litres per day 
 

The above table also shows the 2002 flows to the WPCCs. It is evident that there is ample 

capacity at the NEWPCC, whereas the flows at the SEWPCC and WEWPCC are approaching 

design capacities. Flows to the NEWPCC and WEWPCC are not expected to grow significantly. 

Flows to the SEWPCC are projected to increase about 30% in the next 40 years due to 

projections of significant population growth in the plant’s service area. 
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3.3 WATER CONSERVATION PROGRAMS 

When the Water Conservation program began in 1992, the City was expected to run the risk of 

water shortages by 1997 if supply was not expanded or water demand was not reduced. In the 

last ten years, water consumption in the City of Winnipeg has reduced dramatically. 

 

Media advertising began late in 1992 and continued in various forms (television, radio, 

billboards, print media) for several years, both as a stand-alone advertising program and as 

promotional information for various other conservation initiatives. The purpose of the programs 

was two-fold: 

 

1. To increase awareness of principles of resource (water) conservation with the public. 

2. To reduce growing demand on water supplies in order to postpone the need for 

construction/development of additional water sources. 

 

A plumbing retrofit assistance program was initiated by the City in 1993 and it continues to the 

present. In 1993 a pilot program was conducted to test various methods of distributing water 

conservation kits. In 1994 a full-scale retrofit program was undertaken targeting multi-family 

residential customers. Concurrently, retrofit kits were made available to single-family residential 

customers at depots located at City Hall and 1500 Plessis Road (Water and Waste Department). 

In 1995 a single-family residential mail-out retrofit program began and kits were distributed to 

residential customers by mail until 2000. Over the duration of these retrofit programs the City 

has distributed retrofit kits or devices (owners of multi-family dwellings could purchase specific 

devices e.g., showerheads only) sufficient to retrofit approximately 8,000 residential homes and 

greater than 10,000 multi-family residential units. 

 

A Water Conservation Education Program aimed at Winnipeg schools was developed in 1994 

and 1995 with the assistance of schoolteachers from Winnipeg classrooms. A curriculum 

supplement was developed, aimed at middle-year students. In 1995 the Program was pilot 
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tested at several schools in Winnipeg. The school Program has been delivered by The Fort 

Whyte Centre, in partnership with Water and Waste Department, since 1997. 

 

Residential consumption was reduced from an average of 224 litres per capita per day (L/c/d) in 

1993 to 206 L/c/d in 2006, an 8% reduction. Other groups have shown even greater 

reductions. A water demand study done in 1997 (TetrES 1997) showed that non-residential 

users (industrial, commercial, and unaccounted-for water) had reduced from 246 L/c/d in 1989 

to 183 L/c/d in 1996 (a 25.6% reduction). 

 

Water projections done in 1997 indicated that residential water demand should continue to 

decrease over the next 40 years due to home renovations, which replace older high water-using 

devices (toilets, showers) with newer low water-using devices. This analysis has been 

considered in the wastewater projections used to plan for future development. Water 

conservation reduces the per capita water demand and therefore reduces dry-weather 

wastewater flows received at the WPCCs. This has the positive benefit of delaying future WPCC 

expansions. Water Conservation programs have no significant effect on CSO control programs 

since the large volumes of combined wastewater are primarily due to runoff and not domestic 

wastewater. 

 

3.4 SEWER BYLAW 

The City of Winnipeg has a Sewer Use Bylaw (7070/97). This bylaw is currently being updated 

to meet current expectations in sewer use control and to reflect the recommendations of the 

CEC report (CEC Aug 2003).  

 

Enforcement of the current Sewer Bylaw provisions is undertaken by the Industrial Waste 

Control Branch (IWCB) of the Water and Waste Department Environmental Standards Division. 

The enforcement program contains several elements, these being: 

 

• Ongoing spot checks of certain industries. 
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• Joint inspections of industries with staff of Manitoba Conservation on a sector-by-sector 

basis. 

• Self-monitoring programs established for certain industries including effluent sampling 

requirements and data analysis by independent laboratories, and confirmation spot checks 

by City staff. 

• Industries are required to provide effluent information pertaining to the concentrations, 

volumes of, and classification of the effluent with respect to hazardous waste legislation. 

• Ongoing spot checks of waste-hauling vehicles discharging to the City’s system. 

• Automated surveillance of waste vehicle disposal stations at all three WPCCs that include 

hydrocarbon sensors, video cameras, and magnetic card entry control systems to identify 

the time and specific vehicle for each use of the facility. Haulers must also satisfy manifest 

requirements. 

• Targeted surveys in response to concerns identified either within a specific sewer section or 

when a parameter of concern is identified in the incoming wastewater at any of the City’s 

three wastewater treatment facilities, or in biosolids being produced at the NEWPCC. 

• Ongoing development of pollution-prevention plans. 

 

In addition, the IWCB works on an as-required basis with industries to identify sources of 

effluents not in conformity with the Sewer Bylaw and to assist the industry in establishing 

abatement plans to bring these effluents into compliance. These abatement plans are initiated 

through a letter from the IWCB clearly identifying the parameters of concern and also requiring 

that a suitable timetable for completion of the abatement plan be established. The abatement 

plans are reviewed and, if necessary, comments are provided by the IWCB. This abatement 

plan approach has been highly effective in mitigating areas of concern in an effective and timely 

manner. A key element of this approach is that resources of both the industry in question and 

the City are focused on quick resolution to the problem rather than on legal proceedings. 

Should the industry not fulfill the requirements of an effective abatement plan in a timely 

manner, legal action can and has been used to facilitate conformity.  
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An important role of the IWCB is promotion of compliance with the Sewer Bylaw regulations 

through responses to information requests from both industries and the public. Industries 

conform with environmental regulations because of possible legal ramifications and to promote 

a positive image to the public. Accordingly, industries regularly proactively seek information and 

advice. The IWCB encourages these requests and is dedicated to providing assistance as this 

approach promotes proactive and diligent actions by industries to address potential 

environmental concerns. 

 

3.5 ABATEMENT PLAN FOR MERCURY 

Mercury in wastewater and biosolids is a concern in that mercury is a known neurotoxin. The 

City is actively pursuing the reduction and control of mercury entering the wastewater system. 

It has been found by other jurisdictions, notably Toronto, that a significant source of mercury in 

municipal sewer systems is waste amalgams from dental practices. The City of Winnipeg 

estimated the amount of mercury that might possibly come from dental practices, and 

determined that conceivably as much 50% of the total mercury entering the wastewater 

treatment plants could be from this source. This estimate was based on typical amounts of 

mercury generated in a dental practice in Winnipeg. From discussions with the Manitoba Dental 

Association (MDA), the licensing body for the practice of dentistry in Manitoba, it was 

determined that there are approximately 350 dentists in Winnipeg, which have been targeted 

for source control. 

 

City of Winnipeg staff and Manitoba Conservation staff have met jointly with representatives of 

the MDA to determine what action is being taken by the MDA with respect to the control of 

mercury discharges. The MDA put in place a plan whereby members were required to be in 

compliance in 2004. The MDA is the only Canadian dental association to take this proactive 

step. In addition, the MDA is requiring its members to submit documentation annually that 

provides details pertaining to the installation of appropriate filters and the proper disposal of the 

waste amalgams. This documentation submission is a requirement of registration to practice 
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dentistry in Manitoba. Both City and Provincial Staff have acted in an advisory capacity to the 

MDA respecting the options for suitable collection and disposal of the waste amalgams.  

 

The MDA has undertaken to provide the City of Winnipeg with the data collected so that an 

assessment of the effectiveness of the program can be made. The City also will continue 

monitoring mercury, both in wastewater treatment plant influent and in biosolids. An ongoing 

review of these data will substantiate the effectiveness of the MDA program. Should the MDA 

program prove not to be as effective in reducing mercury as expected, the City of Winnipeg will 

conduct inspections, then implement bylaw revisions, making the installation of amalgam filters 

mandatory and subject to penalties for lack of compliance. However, it is believed that the 

approach proposed, wherein the MDA collects the data from its members, and the City monitors 

these data, will be more efficient and effective in addressing the issue of mercury in dental 

amalgams than an alternate approach. This is in consideration of the fact that there are 

approximately 350 dentists in Winnipeg that would otherwise need to be individually monitored 

to ensure compliance. 
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4.0 SCOPE OF PROJECT 

4.1 OVERVIEW 

The City of Winnipeg has planned for a long-term program of progressive improvement in its 

wastewater management systems over the next 20 years, which will require a total cost 

expenditure in the range of one billion dollars. Development requirements identified in the long-

term plan are the result of an extended regulatory and public review process described in detail 

in Section 2.1. 

 

This EA is designed to address both Manitoba and federal regulatory processes. The Manitoba 

regulatory process relates to the Manitoba Environment Act and involves the entire suite of 

activities associated with the overall program of upgrades. The federal regulatory process 

relates to the federal Canadian Environmental Assessment Act and directly involves those 

components which will receive federal funding, i.e., the Project. Project components for which 

the City has made CSIF application are  part of the overall upgrade program. This section will 

present an overview of the entire City program and identify which of the components are part 

of the Project application for CSIF funding, and how the various components interrelate within 

the overall program.  

 

The components within the overall program for which CSIF funding application has been made 

are defined as the “Project.” There are some program components which, although not part of 

the CSIF application, are closely linked to the Project. For example, the proposed addition of 

BNR to the NEWPCC is not specifically in the CSIF “Project” because it will not utilize federal 

funding, but it is linked to the Centrate Nutrient Removal component, which is a CSIF Project. 

 

In addition to the Project components and the linked programs, parallel components of the 

long-term program support the overall goal to remove nutrients from wastewater generated in 

the City of Winnipeg. Some components of the City’s long-term program will be implemented 

concurrently with the CSIF-funded projects, but are not part of the CSIF application. Also, there 
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are future program components that are currently at the planning stage, but it is fully expected 

that these planned programs will proceed. These projects have less descriptive detail available, 

however, this EA will describe these components and they will be assessed as future projects in 

the Cumulative Effects Assessment. 

 

4.2 PROJECT COMPONENTS 

The overall City of Winnipeg wastewater program is shown in Figure 4-1, and components 

which comprise the proposed CSIF Project are specifically identified. It is clear that the CSIF 

Project elements are a sub-set of a much larger overall program of wastewater management. 

Each of the program components related to WPCCs, as well as the combined sewer collection 

system and the biosolids projects, are illustrated. The following subsections review each of the 

program components and their components, and how they relate to the application for federal 

funding.  

 

4.2.1 West End Water Pollution Control Centre 

The existing WEWPCC has four major treatment processes. These are:  

 

• Head end grit removal/screening. 

• Primary treatment. 

• Secondary activated-sludge (high-purity oxygen) treatment. 

• A polishing pond that accepts the secondary effluent and provides additional open water 

disinfection, additional seasonal nutrient removal, and winter thermal dissipation. 

 

Two future components of the WEWPCC upgrading program are part of the application for CSIF 

funding: 

 

• BNR treatment process. 

• Year-round UV disinfection.  
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overall_plan
ms\01\0110\60

Facility Existing Future

WEWPCC

SEWPCC

NEWPCC

CSO

Biosolids

Nutrient Control
  - BNR

U.V. Disinfection
  - Year Round

I & I Control Plan

Expansion - WWF

Other Upgrades

U.V. Disinfection
  - Year Round

NE Master
Plan

Centrate Treatment
  - N & P Reduction

Nutrient Control
  - BNR

WWF Treatment

CSO Master
Plan

  - Storage, Transport to WPCC
  - Onsite Treatment (less likely)

Range of Options to Meet Future Criteria

1) Primary
   Treatment
2) Secondary
    Treatment

3) Polishing Pond
   - Seasonal
      Disinfection
   - Seasonal
     Nutrient Reduction

1) Primary
    Treatment

2) Secondary
    Treatment

3) U.V. Disinfection
    - Seasonal

1) Interception
     > 40% of WWF

1) Digestion
2) Dewatering

3) Land Application

1) Primary
   Treatment

2) Secondary
    Treatment

Application
for CSIF
Commited
with no CSIF

Committed but planning
of options still ongoing

Nutrient Control
  - BNR

U.V. Disinfection
  - Year Round   - CSO program impact

Closely linked to
"CSIF Project"

Overview of City of Winnipeg
Wastewater Program

Figure 4-1

CSO Control Program
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These CSIF-funded components are described more fully in the Project Description 

(Section 6.0). These components of the Project have minor links to other components of the 

overall program. The links are: 

 

• The WEWPCC treatment and biosolids components as nutrient control may change the 

characteristics of the residual biosolids which could affect the overall WPCC biosolids 

management. 

• There are several small combined sewer district tributaries within the WEWPCC service area 

which will be part of the City’s overall CSO management strategy. 

 

4.2.2 South End Water Pollution Control Centre 

The existing SEWPCC includes four main process components: 

 

• Head end grit removal/screening. 

• Primary treatment. 

• Secondary activated-sludge (high-purity oxygen) treatment. 

• A UV disinfection process that is currently operated on a seasonal basis from May 1 through 

September 30. 

 

The main component of the future expansion that is part of the CSIF application is the nutrient 

control program involving BNR. This program component is currently under conceptual design; 

the details of the design will be known at a future date.  

 

There are three other ongoing changes to the SEWPCC that are not part of the CSIF 

application, but will be going on concurrently with the addition of BNR. The details of these 

programs will be worked out in the design of the current upgrading program for the SEWPCC. 

These will likely include: 

 

• Increasing the capacity of the SEWPCC to account for future growth. 
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• An inflow and infiltration (I/I) control program which is occurring in the SEWPCC service 

area sewer system. This program component’s goal is to reduce the wet weather flow being 

transported to the SEWPCC, therefore reducing future expansion costs and improving 

current process operation. 

• Odour control (as required).  

 

In addition, although requiring no major additional capital outlay, the SEWPCC UV disinfection 

system will be operated year-round, to meet the Manitoba Environment Act licence for the 

SEWPCC.  

 

There are some minor links to other components in the overall program which include: 

 

• The SEWPCC nutrient control may impact the character and quantity of biosolids, which are 

transported to the NEWPCC, thus affecting control treatment and possibly the biosolids 

management program being developed for the City of Winnipeg. 

• The overall CSO control program since there are several combined sewer districts that are 

presently tributary to the SEWPCC service area.  

 

4.2.3 North End Water Pollution Control Centre 

The existing NEWPCC includes the following main processes: 

 

• Head end grit removal/screening. 

• Primary treatment. 

• Secondary activated-sludge (high-purity oxygen) treatment. 

• Biosolids residuals anaerobic digestion/dewatering (for residents from the North End, South 

End, and West End WPCCs) and land application of dewatered biosolids and the City WinGro 

program. 
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The major Project components that are part of the application to the CSIF funding are: 

 

• The addition of UV disinfection of the effluent which would be operated year-round. 

• Centrate treatment to reduce nitrogen and phosphorous discharge loadings. Centrate is the 

supernatant liquid resulting from the sludge dewatering process and has high nitrogen and 

phosphorous concentrations. 

 

In addition to these two Project components, the addition of BNR to the NEWPCC is a closely 

linked program component to be implemented in the future. In terms of the current EA, this 

component was considered in assessing the impacts of the Project to the river as it is closely 

linked to nutrient control at the other three Pollution Control Centres as well as to the centrate 

treatment at the NEWPCC. These are all part of the overall City of Winnipeg Nutrient Control 

Program for the WPCCs, which is designed to meet the requirements of the current Manitoba 

Environment Act licences for these facilities. 

 

Another ongoing project, which is not part of the CSIF application, is the North End Water 

Pollution Control Centre Master Plan. This plan will identify the overall, long-term use of the 

NEWPCC site and determine how routine plant upgrades, CSO control, biosolids management, 

wet-weather flow treatment, and BNR will be coordinated into the existing or expanded site. 

 

As discussed earlier in Section 3, there are many linkages between the potential NEWPCC 

developments and improvements at the other WPCCs as it is the NEWPCC that accepts biosolids 

from both the SEWPCC and the WEWPCC. The NEWPCC is also integral to the CSO control 

program as most of the areas serviced by combined systems are tributary to this plant. The 

biosolids program at the NEWPCC is closely linked to BNR and all other aspects of wastewater 

management at this plant. 
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4.3 NON-PROJECT COMPONENTS 

4.3.1 Combined Sewer Overflow Control Program 

Each of the City’s three WPCCs receives wastewater flows from areas serviced by combined 

sewer systems. The majority of combined sewer districts are located within the NEWPCC service 

area and any changes to the combined sewer systems will likely affect this plant more than the 

other two. The City is committed to developing a CSO Control Master Plan over the next few 

years that will lay out the details of the CSO Program. The goals for this program were 

developed in an earlier study (Wardrop/TetrES 2002), which identified how the number of CSO 

events in a typical year might be reduced from the current average of 18 events per year to a 

target level of only 4 per year. The CSO Program is, by necessity, closely linked to the 

basement flooding relief program. Options for each district are individually evaluated to 

determine the most cost-effective solution to improve basement flood protection. Opportunities 

will be sought to improve Basement Flood Relief and CSO control alternatives in conjunction. 

 

To meet the goals of the two programs, the CSO study considered a number of alternatives for 

handling the high wet-weather flows that occur during runoff events. This included 

consideration of methods for increasing storage within the existing combined sewer system 

using in-line controls or by the addition of offline storage. The stored wastewater would be 

discharged back into the sewer system after the runoff event has abated, thus spreading out 

the excess flow volume over a longer period. This would have the added benefit of reducing 

high peak flows that occur at the WPCCs during wet-weather events. The potential for treating 

wet-weather flows locally at sites within the combined sewer districts was considered, but this 

alternative was less economical than other options at the preliminary planning stage. 

 

Fully replacing the combined sewer systems with separate, dedicated wastewater and land 

drainage sewers would virtually eliminate the occurrence of CSOs and reduce the volume of 

wet-weather flow handled by the WPCCs. Separating the entire system does not appear to be 

the most cost-effective solution and therefore is not recommended as a single global solution to 
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CSO control. Selective separation of the system in some areas is an option that can be done 

very cost-effectively and has been done in numerous districts. Selective separation involves the 

redirection of land drainage from the combined sewer to a new separate land drainage system. 

Selective separation is likely to be part of the City’s CSO control plan. 

 

Unless combined sewer systems are replaced with separated systems, reducing the number of 

CSO events that occur will require a greater volume of wastewater to be treated at the WPCCs. 

Wet-weather flow from the combined sewer districts can disrupt the biological processes used 

to treat wastewater at the WPCCs, particularly in the spring when runoff (snow melt) can lower 

the temperature of influent wastewater to the point that biological processes are significantly 

reduced or washed out. High wet-weather flows can also disrupt the BNR process because it is 

a more dilute wastewater, which can lead to starvation of the biological components in the 

treatment plant. Such disruptions can adversely affect WPCC treatment efficiency for days or 

weeks following the event. Reducing CSOs may necessitate the addition of parallel treatment 

systems at the WPCCs that are dedicated to the treatment of wet-weather flows, or it may be 

necessary to expand the treatment plants to handle these process stress periods. 

 

4.3.2 Biosolids Management Program 

The existing biosolids management program and related Environment Act licence is detailed in 

Appendix 11E and includes: 

 

• Truck transport of undigested sludge residuals from the WEWPCC and SEWPCC to the 

NEWPCC. 

• Mesothermic anaerobic digestion of the sludge from all three plants at the NEWPCC and 

centrifuge dewatering produces biosolids with a solids content of about 25%. The 

supernatant (centrate) from the dewatering process is fed back to the NEWPCC for 

treatment. 
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• WINGRO is a beneficial biosolids-management program that recycles biosolids as a nutrient-

rich resource that is supplied to farmers at no cost and is applied to agricultural land as a 

soil amendment. Operation of the WINGRO program is strictly controlled to ensure 

compliance with the terms and conditions of the existing Environment Act licence. 

 

The biosolids program may be impacted by other parts of the overall program and, more 

specifically, some parts of the Project. Nutrient control at the WEWPCC and the SEWPCC, as 

well as centrate treatment, could change the character and quantity of biosolids.  

 

The Province is reviewing the existing licence conditions for biosolids management. A range of 

options is being considered to meet future biosolids management licence requirements.  
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5.0 PUBLIC COMMUNICATION 

5.1 PREVIOUS RELATED PUBLIC-COMMUNICATION ACTIVITIES 

A series of public-communication activities associated with the Project components eligible for 

potential CSIF funding were conducted prior to and during the course of Clean Environment 

Commission public hearings which were held in January and April 2003.  

 

Prior to these hearings, the City of Winnipeg had obtained input from the public on its water 

pollution control (wastewater management) systems, primarily through the CSO Study. The 

communication process focused on improving public awareness of general wastewater and CSO 

issues. The public was asked for feedback on CSO control measures, public willingness to 

potentially pay higher sewer rates to fund improved control measures, and alternative control 

strategies.  

 

5.1.1 CSO Study Public Communication 

During the course of these communication activities, the overall Winnipeg Wastewater 

Management Program was discussed and opinions were obtained on all aspects of this 

program. 

 

A number of different events and methods were used to communicate with the public about the 

CSO Study and related issues. These included the following: 

 

• Public Meetings/Events:  

- An Open House was held in 1994. 

- Displays were located in the Grant Park and Polo Park shopping malls in 1995. 

- Information displays were also provided at public events such as the Family Fish Festival 

at The Forks, the Urban Rivers and Creeks Stewardship Workshop (both in 1995), the 
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Mid-Canada Boat Show, Home Expressions Shows, Earth Day Trade Show, and Public 

Works Week. 

• Meetings with Special Interest Groups:  

- In 1995 and 1996, meetings were held with representatives of the Manitoba Eco-

Networks (an umbrella group of over 40 environmental organizations). 

- Meetings were held with the Urban Fishing Committee in 1996. 

- Presentations were made to the Rotary Club of Winnipeg, River User Groups, and 

International Coalition of the Red River Basin. 

• Media Coverage: 

- A number of newspaper articles were written and provided to various publications. The 

purpose of the written articles was to inform people in Winnipeg and the Red River 

Valley of the CSO discharges and the City’s overall sewer system. 

- The City published a brochure summarizing the City CSO study. 

• Scientific Community Interaction: 

- Meetings were held with invited experts from the scientific and academic communities 

with respect to the City sewer system. 

- Technical presentations on the study and the overall system were made at a number of 

technical conferences and seminars. These included the Water Environment Federation, 

Water Environment Association of Ontario, Western Canada Water and Wastewater 

Association, Urban Wet-Weather Pollution Reduction Conference, etc. 

• Surveys: 

- A simple survey was conducted through questionnaires distributed during public events. 

The survey was not statistically valid but it does provide a general indication of the 

opinion of the people responding to the survey. Of the approximately 1,500 responses 

received, about 1,100 people responded favourably to paying more on their annual 

sewer bill to control combined sewer overflows. About six in ten responses indicated a 

willingness to pay more to protect the river water quality. 

• Advisory Committees: 

- During the course of the study, an external Advisory Committee was created in the fall 

of 1994. This committee met on a quarterly and ad-hoc basis, and participated in the 
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ongoing studies until August of 2000. This committee consisted of representatives from 

downstream communities, government, public-health officials, fisheries experts, and 

recreational users of the rivers. The Advisory Committee provided a report with specific 

references to health aspects of the City’s wastewater management system.  

 

5.1.2 Clean Environment Commission 

The Manitoba Clean Environment Commission (CEC) is an arms-length provincial agency that 

operates under the authority of the Environment Act. The Commission encourages and 

facilitates public involvement in environmental matters and offers advice and recommendations 

to the government on sustainable development, environmental issues, and licencing proposals. 

It frequently holds public hearings to facilitate this process.  

 

The Minister of Conservation requested the CEC to conduct a public hearing pursuant to the 

Environment Act to review the City’s wastewater collection and treatment systems and to 

receive public comments and concerns respecting those systems. The scope of the 

Commission’s review included:  

 

• Reliability of the City’s systems. 

• Appropriate ammonia, nutrient, CSO and micro-biological limits on effluents from the City’s 

systems necessary to protect the aquatic environment and recreational activities, including 

in Lake Winnipeg. 

• Current and planned effectiveness of the City’s wastewater systems to achieve discharge 

limits. 

• Adequacy of the City’s plans and schedule for upgrading the systems. 

• Adequacy of processes being followed and reviewing those plans and schedules. 

 

Manitoba Conservation provided a Participant Assistance Program for the public hearing process 

of the CEC. Four groups were awarded a total of approximately $20,000 to participate in the 

hearings. These included an ad hoc group, the Winnipeg Fishing and Game Association, 
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St. Norbert Arts Council, Mr. Paul Clifton, and Ms. Janet Van der Kruys. The first session of the 

CEC hearings was held in Winnipeg from January 20-23, 2003, and in Selkirk from January 27-

28, 2003. The CEC hearings were reconvened in Winnipeg from April 14-16, 2003.  

 

About 750 people, including private citizens, business owners, government workers, 

consultants, environmental professionals, and students attended the public hearings in 

Winnipeg and Selkirk. A total of 126 exhibits were recorded during the nine days of the 

hearings.  

 

One of the initial exhibits was a presentation by the City of Winnipeg on the overall wastewater 

collection and treatment systems in Winnipeg. This included a discussion of the NEWPCC, 

WEWPCC, SEWPCC, and the associated sewer systems.  

 

Issues discussed during the hearings that are relevant to the Project included: 

 

• Ammonia Toxicity: Current and potential control measures to avoid exceedances of acute 

and chronic toxicity concentrations in the river were discussed.  

• Nutrient Management: A draft Nutrient Management Strategy for surface waters in southern 

Manitoba was released by Manitoba Conservation for public review in 2000 to address the 

issue of enrichment of surface waters in southern Manitoba with plant nutrients such as 

nitrogen and phosphorus. The Lake Winnipeg Action Plan was announced by the Minister of 

Conservation in February 2003, which called for actions to reduce phosphorus and nitrogen 

in Lake Winnipeg to pre-1970 levels by 10% and 13% or more, respectively.  
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5.1.3 CEC Report 

The CEC provided a report to the Minister of Conservation in August 2003. The following is a 

summary of CEC recommendations that are most relevant to the proposed CSIF upgrades: 

 

• Recommendation No. 3: The Commission supports the effluent limits proposed by Manitoba 

Conservation with respect to biological oxygen demand, total suspended solids, fecal 

coliform, total coliform, and ammonia. The City of Winnipeg should be directed to plan for 

the removal of nitrogen and phosphorus in its municipal wastewaters and to take immediate 

steps in support of the nutrient reduction targets established for Lake Winnipeg. 

• Recommendation No. 6: The City of Winnipeg should be directed to proceed with 

disinfection of wastewaters at the NEWPCC (Recommendation No. 10). The City of Winnipeg 

should be directed to proceed with the criticality assessments at the three WPCCs. 

• Recommendation Nos. 17 and 18: A long-term public education program is required to 

improve citizen awareness of the City’s wastewater collection and treatment systems, and 

should include provisions to inform the public about municipal wastewater operations, 

programs and policies, and to involve the public in identifying and addressing issues and 

concerns (Recommendation Nos. 17 and 18). 

 

5.2 PUBLIC-COMMUNICATION PLAN FOR CSIF 

The Department is actively developing a public information program to increase effectiveness in 

creating public awareness of the City’s wastewater management system and its ongoing 

program for improving wastewater management performance. This will satisfy the City’s 

responsibilities in general to provide public information on major public works programs. The 

program also responds to the CEC’s recommendations for providing additional public 

information and awareness, and provides opportunities for the public to be informed of and to 

comment on issues and concerns regarding the projects proposed under the CSIF program. 

Accordingly, the City will provide details regarding the upgrades Project and the environmental 
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effects of the proposed improvements. This will be responsive to the federal CEAA process and 

its requirements for public involvement. 

 

The public has historically been engaged by the City to comment on issues such as wastewater 

treatment, CSO impacts on receiving waters, CSO control options and general considerations 

pertaining to wastewater treatment. The mechanisms for delivering this information and 

receiving feedback were described in Section 5.1. The Public Program under development for 

this regulatory process is intended to conform to regulatory guidance that the City’s public 

program create the opportunity for the public to be informed about the City’s wastewater 

collection/treatment systems and its wastewater management strategy. As such, the public 

communication program will respond to the CSIF process and is intended to be a two-stage 

program: 

 

1. Public Information: This will include information on the overall wastewater upgrade 

program, the CSIF-funded components of the upgrade program, and the environmental 

effects and benefits of the CSIF components. 

 

2. Public Communication: Following development of final design of the CSIF upgrade 

components, the City will communicate Project details through an updated Water and Waste 

website, where interested citizens can see and comment directly on the Project. This stage 

will likely also include a series of Open Houses to be held by the proponent in the vicinity of 

each of the three WPCC facilities. 

 

The first stage of the Public Program, the Public Information initiative is currently in 

development and will launch in summer 2006. An updated Wastewater Department website will 

provide well-organized information to the public on all aspects of the existing wastewater 

system and CSIF-funded upgrades. The public will be able to review and download related 

documents from an online public registry. The information will be extensive and cover the 

needs of a variety of audiences – ranging from “plain language” sections that provide high-level 

summaries, to detail-oriented sections with more technical information. 
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The public will be able to ask questions and provide feedback online in the Public Participation 

section. The Water and Waste Public Consultation Officer will track enquiries and issues raised 

by the public for timely response. The public will also be given the option to add their email 

address to a notification list so they can automatically receive announcements regarding the 

publishing of new website content, pending public meetings, construction upgrades, and other 

Project-related items of interest. 

 

It is anticipated that this Public Participation program will fulfil the requirements of the CEAA 

process with regard to the proposed upgrade Project. The City intends to carry on this program 

for the foreseeable future as the Project and the overall upgrade program is carried forth over 

the course of upgrade construction, as well as on an ongoing basis for the long-term future, 

which will ensure that public concerns associated with construction and operation of the Project 

and related facilities are addressed. 
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6.0 PROJECT DESCRIPTION 

6.1 OVERVIEW 

As discussed in Section 4, the City has developed an overall program to improve the quality of 

effluent discharged to the Red and Assiniboine rivers from the City’s three WPCCs. Improving 

effluent quality will improve water quality in the receiving streams within and downstream of 

the City. The upgrades to the WPCCs relate specifically to meeting the Manitoba Environment 

Act licences issued for each plant and will provide capacity at each of the three WPCCs for 

projected growth within the City over the next two decades. Specific aspects of the Project that 

are being funded by the Canadian Strategic Infrastructure Fund relate to nutrient control and 

effluent disinfection. Manitoba Environment Act licences that have been issued stipulate that 

plant upgrades must include control of nutrients so that the effluent quality for total 

phosphorous (TP) is less than or equal to 1 mg/L and total nitrogen (TN) is less than or equal to 

15 mg/L (on a 30-day rolling average basis for each nutrient). The effluent quality in terms of 

fecal coliforms and E. coli must be less than 200 cfu/100 ml year round (based on a monthly 

geometric mean). Additionally, the final effluent from the WPCCs may not exceed a total 

suspended solids (TSS) concentration of 30 mg/L, nor may it exert a five-day carbonaceous 

biochemical oxygen demand (CBOD) greater than 25 mg/L.  

 

Various components of the Project will be designed and constructed at different times over the 

short-term. Each of the Project components is scheduled for completion at different stages of 

the design. The various stages of design and the objectives of each are discussed below:  

 

• Planning level (identify/select alternatives). 

- The purpose of this stage is to identify alternative technologies that can meet the 

specified project objectives and to select a preferred technology based on various 

criteria. Coarse design plans are prepared for the preferred alternative along with an 

initial budget for capital planning purposes. The chosen technology may be altered at 

later stages of the process between conceptual design and construction. 
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• With the planning level design in place, the City then engages engineering services to 

design the project up to the point that it can be constructed. This work generally occurs in 

stages, with the project design becoming more refined and detailed at each stage, which 

allows for more accurate budget estimates as the design progresses. The general stages of 

design are: 

- Conceptual design, which provides a more detailed analysis of alternatives and costing 

of the Project. 

- Functional design, which provides a detailed description of the Project and how it will be 

constructed and operated. 

- Detailed design, which provides drawings and specifications to enable competitive 

tendering for construction of the Project. 

 

The construction of the Project follows the detailed design in order to meet the stipulated 

objectives. 

 

Although the various components of the Project may be at a different stages of design, several 

key aspects of the project description that are essential to the performance of an effects 

assessment are well defined. Each of the WPCCs has been issued a Manitoba Environment Act 

licence specifying new effluent quality standards that must be met, therefore the change in 

effluent quality can be determined and the water and aquatics assessment can be developed on 

the basis that these parameters will be met. While the specific methods of treatment to be used 

at each WPCC may not be known at this stage, the effluent quality standards that the plants 

must meet have been specified.  

 

With respect to emissions to the air, the provincial licences and the City direction to Consultants 

upgrading the treatment plants are to remain within the licence limits for odours at each 

location, which require the avoidance of public nuisance. The Project goal is to have a neutral 

or beneficial environmental effect. 
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Potential indirect effects of the Project on other treatment components, such as biosolids 

control, is a subject of ongoing discussions with Manitoba Conservation. The City’s existing 

Environment Act licence for biosolids management is currently being reviewed by the Province. 

The City continues to operate its biosolids management program according to the terms and 

conditions of the current licence. 

 

The status of each one of the components of the Project at this time is summarized below: 

 

• The NEWPCC UV disinfection project has been completed and NEWPCC effluent is being 

disinfected at this time.  

• The treatment upgrade for the centrate waste stream at the NEWPCC for removal of 

nitrogen and phosphorous has undergone functional design and is moving towards 

tendering and construction this fall.  

• The project description for the WEWPCC BNR upgrade and UV Disinfection upgrade is based 

on the functional design, and award of the contracts’ construction is expected to be 

complete this fall.  

• The upgrade of the SEWPCC for nutrient removal is expected to be completed by 2012. The 

City has engaged an engineering consulting team and is at the stage of developing a 

preliminary design. Therefore, the SEWPCC upgrade is at the planning design stage and the 

licence objectives are the basis for developing the project description. 

 

A summary of licence conditions for the effluent of each WPCC is shown in Table 6-1. All 

projects are being designed for future conditions and increased loads. The design year being 

considered is 2031 (see Section 6.6). 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project 

 
 

Prepared by: TetrES Consultants Inc.  

6-4

Project Description 

 

Table 6-1 
Effluent Quality Requirements 

for City of Winnipeg’s Wastewater Facilities 

Water Pollution Control Centre 

NEWPCC SEWPCC WEWPCC 
Parameter 

Environment Act 
Licence No. 2684RR3 

(May 8, 2006) 

Environment Act 
Licence No. 27163 

(March 3, 2006) 

Environment Act 
Licence No. 2669ER3 

(August 17, 2005) 

Effluent 

Total Nitrogen1  
(mg/L) 
 

15 
(on and after Dec. 31, 2014) 

15 
(on and after Dec. 31, 2012) 

15 
(on and after Jan. 1, 2007) 

Total Phosphorus1
 

(mg/L)  
1 

(on and after Dec. 31, 2014) 
1 

(on and after Dec. 31, 2012) 
1 

(on and after Jan. 1, 2007) 
E. coli 2 
(organism/100 mL) 

200 
(on and after May  8, 2006) 

200 
(on and after Mar. 3, 2006) 

200 
(on and after Jan. 1, 2007) 

Fecal Coliform2 
(organism/100 mL) 

200 
(on and after May  8, 2006) 

200 
(on and after Mar. 3, 2006) 

200 
(on and after Jan. 1, 2007) 

TSS 
(mg/L) 

30 
(on and after Dec. 31, 2014) 

30 
(on and after Dec. 31, 2012) 

30 
(on and after Jan. 1, 2007) 

CBOD5  
(mg/L) 

25 
(on and after Dec. 31, 2014) 

25 
(on and after Dec. 31, 2012) 

25 
(on and after Aug. 17, 2005) 

Centrate 

Total P1  
(kg/d) – Effluent Maximum 

119 
(on and after Dec. 31, 2006) N/A N/A 

Total N1  
(kg/d) – Minimum Removal 

838 
(on and after Dec. 31, 2006) N/A N/A 

Notes: 
1 30-day rolling average 
2 30-Day Geometric Mean 
3 Complete Environment Act Licences are provided in Appendix 6 
 

 

6.2 WEWPCC 

There are two major upgrades planned for the WEWPCC, biological nutrient removal (BNR) and 

ultraviolet disinfection (UV) to supplement the existing disinfection achieved by the existing 

ponds due to sunlight exposure. Additionally, the plant will no longer accept septage from 

independent waste haulers. Construction work will be contained within the existing site, which 
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is located more than 1 km from the Assiniboine River. No work will be done on the polishing 

ponds or outfall near the river. The following sections discuss the proposed expansion and 

operation development activities. 

 

6.2.1 Biological Nutrient Removal Upgrade 

The proposed BNR upgrade results in alteration of the existing process operations and unit 

process configurations. The WEWPCC design projection was obtained from the Functional 

Design Report (Earth Tech 2005b). The following discussion briefly describes the proposed 

process alterations: 

 

• Primary Clarifiers: 

- This is the first major step in the treatment process. Floatable and settleable material is 

removed from the wastewater, which removes a significant portion of influent BOD and 

TSS along with a fraction of the nutrients. 

- A significant change in the primary clarifiers will be on the solids stream operation. The 

raw sewage flowing into two primary clarifiers will remain unchanged but waste 

activated sludge (WAS) will be no longer be co-thickened in the clarifiers. WAS will be 

redirected to the new dissolved air floatation (DAF) thickeners.  

- No changes are proposed on the liquid stream operation. 

 

• Primary Sludge Fermenters: 

- The new primary sludge fermentation system to be constructed is a single-stage static 

process comprised of two gravity sludge thickeners, each of which is equipped with a 

rake mechanism, effluent launder, cover, and sludge and supernatant withdrawal 

pumps. 

- Primary sludge fermentation is used to produce a supernatant that is rich in volatile fatty 

acids (VFAs), which is fed to the anaerobic zone of the bioreactor, providing a readily 

biodegradable source of carbon that is needed for biological removal of phosphorous. 
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- Existing diaphragm metering pumps, currently used to remove sludge to the storage 

tank, will be decommissioned as they are obsolete and do not match the requirements 

of planned operations. 

 

• Bioreactors and Aeration System: 

- In the BNR process, primary clarifier effluent is passed through anoxic, anaerobic and 

aerobic treatment steps that facilitate nitrogen and phosphorous removal through 

various biochemical processes. 

- The two existing aeration systems will be reconfigured. Each aeration tank will be 

partitioned by the installation of vertical walls that divide the tank into eight different 

zones: one pre-anoxic, one anaerobic, two anoxic and four aerobic. 

- In the aerobic zones, the coarse bubble aeration system will be replaced with a flexible 

membrane fine bubble aeration system. 

- To provide oxygen to the bioreactors, the existing multistage centrifugal blowers and 

aeration header system will be used with some adjustments to the blower control and 

modifications to the piping layout. 

- A thermal oxidater will be used to treat odours from the new WAS thickness and 

fermentation tanks, as well as the existing sludge holding tanks. 

 

• Ferric Chloride Dosing Room: 

- A new ferric chloride dosing room will be located close to the headworks building (see 

Figure 6-1). This new facility will provide odour control for the headworks building, 

primary clarifiers and sludge storage tanks. 

- The new ferric chloride dosing unit will be equipped with new pumps and a cylindrical 

chemical storage tank. This tank will have a storage volume of 33.7 m3 and sufficient 

storage capacity for approximately 35 days of plant operation. 

- Ferric chloride will be used to precipitate phosphorus in the event that a bioreactor is 

out of service due to maintenance and in the event that phosphorus concentration 

exceeds the discharge licence limit.  
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• Secondary Clarifier: 

- Secondary clarifiers are located downstream of the BNR bioreactors and are used to 

remove suspended solids (bacteria, etc.) from the BNR effluent, resulting in a 

wastewater that should meet licence criteria for all but microbiological parameters. 

- A third secondary clarifier will be constructed to the south of the existing clarifiers (see 

Figure 6-1). The inlet pipe feeding the old secondary clarifiers will be relocated from the 

south side to the north side in order to accommodate the new clarifier. 

- The configuration of the new secondary clarifier unit will be similar to the existing 

circular clarifiers (30-m diameter) with a slight adjustment of the depth (130 mm deeper 

than the existing) to match with the current groundwater levels. 

- A suction header will be used in the third secondary clarifier. To match with the new 

system configuration, the old secondary clarifier sludge mechanisms will also be 

replaced with new suction headers. 

- The new secondary clarifier will be vented through the existing odour dispersion stack. 

 

• Waste-Activated Sludge Thickeners: 

- Raw WAS is very dilute and needs to be thickened by separating solid and liquid 

fractions so that the volume of sludge to be stored and removed from the site is 

minimized. 

- A new WAS thickening system will be constructed to provide capacity to thicken 

secondary sludge diverted from the bioreactors. 

- The new system will require new pumps in order to transfer WAS from the bioreactors 

to the new DAF tanks. The new DAF tanks will store thickened WAS until it is ready to 

be sent to the NEWPCC for further treatment. 

- Two new rectangular DAF units, 9.8 m long by 3.5 m wide, will be installed. 
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Source: Earth Tech (2005b)
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Figure 6-1: Proposed WEWPCC Biological Nutrient Removal Upgrade
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• Polymer Feed for Chemically-Enhanced Phosphorus Treatment (CEPT): 

- A dry polymer addition system is proposed as a standby system to achieve higher solids 

capture rate and to improve the DAF operation when one DAF is temporarily out of 

service for maintenance.  

- Two pumps will be installed – one duty and one standby. 

 

6.2.2 Ultraviolet Disinfection 

A new UV disinfection facility is planned to be located on the south side of Wilkes Avenue (see 

Figure 6-2) in order to treat effluent from both polishing ponds and secondary clarifiers. A new 

gravel access road for the UV facility will be constructed to meet the elevation of the existing 

roadway on Wilkes Avenue and will be approximately 0.6 m above the surrounding grade. In 

addition, electricity loads for the new WEWPCC UV disinfection facility will require approximately 

603 kVA of power, which will be supplied from the existing service lines. The system will be 

equipped with 132 lamps of medium pressure and high intensity, using equipment and 

technology similar to that used in the SEWPCC and NEWPCC UV disinfection facilities. A new 

building (approximately 7.6 m wide by 26.6 m long) will be constructed to house the facility. 

 

The City is considering an alternate approach to disinfection that involves using the existing 

finishing ponds. If the ponds can be shown to meet the licence conditions year-round, 

this may be acceptable to Manitoba Conservation. As this alternative will not involve 

construction or energy use, the environmental impacts of this alternative will be 

less than the assessed Project. 
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Figure 6-2: Proposed Location of WEWPCC UV Facility
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6.3 SEWPCC 

The one key upgrade to the City’s current capacity expansion plan for the SEWPCC will be the 

addition of a BNR treatment system. The following section discusses the proposed expansion 

and upgrade, and operation developments for the SEWPCC. 

 

6.3.1 Biological Nutrient Removal Upgrade 

This section briefly describes the planning-level design (Earth Tech 2004) used to assess the 

environmental effects of the SEWPCC treatment upgrade. The Project is currently at the 

conceptual design stage. It is expected to be constructed and commissioned by 2012, barring 

any unforeseen design or construction delays. While specifics of the proposed decision may 

change as the Project evolves, the upgraded plant will need to meet effluent standards 

specified in the Environment Act licence. The approach taken in the planning-level design for 

the SEWPCC BNR upgrade focused on the Westbank treatment process. The key features of this 

process are summarized as follows: 

 

• Ferric Chloride System: 

- A ferric and alum dosing system will be used to backup phosphorus removal and to 

reduce the peak phosphorus load to the secondary treatment plant. 

- The proposed chemical dosing tank will have a storage volume of 70 m3 and a tank 

capacity of 30 days.  

 

• Bioreactors and Aeration System: 

- There will be four new bioreactors constructed, one to the north and three to the south 

of the existing high-purity oxygen (HPO) reactors (see Figure 6-3). 

- As part of the design process, two bioreactors will be incorporated into the HPO 

structures. Each bioreactor will be partitioned by the installation of baffle walls to create 

pre-anoxic, anaerobic and anoxic zones.  
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Source: Earth Tech (2004)

Figure 6-3: Proposed SEWPCC Biological Nutrient Removal Upgrade
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- Submersible mixers will be installed in each unaerated zone of the four bioreactors to 

maintain the mixed liquor in suspension. 

- Fine pore aeration grids will be installed in the aerobic zones.  A total of four air blowers 

will be required for the new aeration systems. 

• Secondary Clarifier: 

- In addition to three existing secondary clarifiers, a new secondary clarifier will be 

constructed together with additional equipment, such as a scum collector and return-

activated sludge (RAS) pumps. 

- The design configuration of a new secondary clarifier (45.7 m diameter) will be the 

same as the existing secondary clarifiers. 

 

• Primary Sludge Fermentation System: 

- Four new circular fermenters of 20 m diameter will be constructed north of the HPO 

reactors (see Figure 6-3).  

- Each fermenter will be a single-stage static unit and supernatant from these units will be 

directed to the anaerobic zones of the bioreactors. 

- Headspace gas from each fermenter will be vented to an odour control system. 

 

• Waste-Activated Sludge Thickeners: 

- A new WAS thickening facility will be constructed together with a new blower system. 

This new facility will be located within the existing sludge holding tank or truck bay 

building.  

- WAS from the surface of the bioreactors will be pumped into four DAF thickening tanks 

which subsequently gravitate into the sludge storage tanks. The DAF thickening facility 

will be equipped with polymer dosing equipment, air compressors, saturators and 

pressurization pumps.  
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6.4 NEWPCC 

The two key upgrades planned for the NEWPCC are centrate nutrient removal and a future BNR 

upgrade. Centrate nutrient treatment expansion involves construction of a nitrogen removal 

facility and a process modification to enhance phosphorus removal (see Figure 6-4). The future 

BNR facility (not currently included in the CSIF-funded Project) will be constructed after 

completion of the centrate nutrient treatment and UV disinfection facilities. The BNR functional 

design will be reviewed to determine how best to revise parts of the centrate treatment 

facilities. The centrate treatment project is expected to be completed by 2008 and full BNR 

completed by 2014. The following sections discuss each component of the expansion. 

 

6.4.1 Centrate Nutrient Treatment 

The Environment Act licence states that the NEWPCC should not discharge centrate where the 

total N load removed is less than 838 kg/day as determined by 30 day rolling average. The 

centrate treatment facilities are designed to achieve this performance. 

 

6.4.1.1 Nitrogen Removal Facility 

A sequencing batch reactor (SBR) system (see Figure 6-5) is to be constructed at the NEWPCC 

in order to nitrify all ammonia and to remove a minimum amount of nitrogen from the centrate 

before it is returned to the plant upstream of the primary clarifiers. Centrate will be treated in 

two separate SBR bioreactors, which will operate in parallel. One reactor will initially operate in 

a nitrification mode only, which removes ammonia by converting it to nitrate. The second 

reactor will perform nitrification as well as denitrification, which converts nitrate to nitrogen gas 

that is vented to the atmosphere. The nitrifying reactor can be operated to perform 

denitrification should it be necessary to increase the level of nitrogen removal in the future. The 

proposed process and operation alterations are summarized as follows (Earth Tech 2006): 
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Figure 6-4: NEWPCC Centrate Treatment Facility
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Figure 6-5: NEWPCC Centrate Nutrient Treatment Nitrogen Removal Process 
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• Sequencing Batch Reactors: 

- Two SBRs will be installed for ammonia removal by the nitrification process and for 

nitrogen removal by the denitrification process. Each SBR reactor will have a volume of 

5,800 m3. 

- New aeration units equipped with two blowers in each unit will be installed to supply air 

to the SBR system. Fine diffusers will be used to distribute the air within the SBRs. 

- An equalization tank of 1,600 m3 will be constructed to equalize treated centrate from 

the SBRs before it is returned to the interceptor sewers just upstream of the plant. Off-

gas from the equalization tank will be vented through the exhausting ducts above the 

tanks. The SBR tanks and equalization tank will be covered. 

- A new 46-m stack will be used to vent the air from the SBRS and equalization tanks. 

- In order to minimize the visual impact of winter “steam” from the stack, cold air will be 

mixed with the exhaust air to minimize the temperature differential. 

 

• Addition of Chemicals: 

- Chemicals will be added as needed during the nitrification-denitrification processes to 

maintain optimum conditions for nitrogen removal. 

- Soda ash (sodium carbonate) will be added during the nitrification process to control pH 

and alkalinity. Methanol will be added during the denitrification process as an additional 

source of carbon. 

- The use of soda ash will require one storage tank (150 m3), one mixing tank (12 m3) 

and one unloading blower, while the use of methanol will require one storage tank 

(150 m3) and one dosing pump. 

- The use of methanol will result in carbon dioxide production. It is estimated that the 

maximum methanol application in the future will be approximately 10.9 tonnes/day 

based on the use of both SBRs for nitrification-denitrification, which would produce 

approximately 15,000 kg of CO2 per day. 
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• Bioaugmentation Process: 

- In the bioaugmentation process, some of the WAS from the SBR tanks is pumped into 

the mainstream treatment plant ahead of the HPO reactors. The centrate WAS is rich in 

nitrifying bacteria that will augment the nitrification process in the mainstream system, 

thus improving the plants overall level of nitrogen removal. 

- Centrate from the dewatering plant is much warmer than the wastewater in the 

mainstream plant. The raw centrate must be cooled so that SBR effluent and WAS 

directed to HPO reactors is closer to the mainstream temperature. Cooling will be 

accomplished through controlled blending with flushing water from the dewatering 

facility. 

- Some RAS from the HPO reactors will also be directed to the SBR tanks to improve 

sludge settling and to acclimate the SBR sludge to conditions in the mainstream plant. 

 

6.4.1.2 Phosphorus Removal Facility 

The Environment Act licence for the NEWPCC specifies that the total phosphorous load 

discharged from the centrate treatment facility cannot exceed 119 kg/day (after 

December 31, 2006). In order to meet this limit, metal salts that promote phosphorous 

precipitation into the sludge may be added to the treatment stream ahead of the dewatering 

facility and in the centrate stream before the SBRs. The salts aluminum sulphide and ferric 

chloride were considered for this purpose. Ferric chloride was chosen as the preferred option 

because it may provide additional treatment benefits, not least of which is the lower production 

of hydrogen sulphide in the digester gases (Earth Tech 2005c). The following section discusses 

the proposed functional design of the chemical dosing system. 

 

• Railcar Shelter: 

- A new railcar building, with spill containment, will be constructed to provide shelter to 

the railcar delivering ferric chloride during unloading (see Figure 6-6). This railcar 

building will be ventilated while chemicals are unloaded. 
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- A short length of new rail spur will be constructed from the existing on-site rail line to 

the railcar building. 

- A strainer will be installed in the piping to prevent debris from the railcar from being 

transferred to the storage facility. 

• Chemical Storage Tank: 

- Two new fiber-reinforced tanks will be installed, providing sufficient ferric chloride 

storage for approximately 20 days operation at peak flow and almost double that at 

typical flow levels. 

- A new building annex, complete with spill containment, will be constructed adjacent to 

the dewatering facility to house the tanks. 

- The tanks will be vented to the atmosphere to prevent off-gas problems. Vents will be 

placed so that visual inspections may be easily performed from ground level. 

- Three new chemical dosing pumps will be installed in the dewatering facility to feed 

chemical to the three dosing points. Each pump will be able to draw from either tank 

and feed to any dosing point so that pump emergencies and maintenance may be 

accommodated. 
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Source: Earth Tech (2005c)
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Figure 6-6: Proposed NEWPCC Centrate Treatment Option Phosphorus Removal Facility
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6.4.2 Biological Nutrient Removal Upgrade 

The future BNR upgrade will need to be closely integrated with the UV disinfection and centrate 

treatment projects. A planning-level design report was used to describe the BNR upgrade (Earth 

Tech 2005a). BNR is not part of the CSIF-funded Project; however, it is a committed part of the 

City’s Nutrient Control Program. Completion of the BNR project is expected in 2014. The “design 

flows” for these processes have not been defined at this point. The following section discusses 

conceptual unit processes and operations that are part of the proposed NEWPCC BNR upgrade 

on a planning level “design”:  

 

• Secondary Clarifiers: 

- Floc-clarifiers will likely be used for the new secondary clarification process. New 

secondary clarifiers would be equipped with polymer dosing equipment, which will 

enhance the floc re-formation and settling process. Eight circular secondary clarifiers 

(approximately 50 m diameter) are proposed to be installed based on a 600-ML/d peak 

flow capacity (see Figure 6-7). 

- Once the new clarifiers are in operation, some existing rectangular clarifiers would be 

converted to operate as bioreactors and the rest converted into sludge fermenters.  

 

• Effluent Pumping Station: 

- The new UV disinfection facility will have temporary secondary effluent pumps installed 

next to the UV disinfection facility, between the Administration Building and Main Street.  

- A new permanent pumping station may be constructed to lift flow from the existing 

plant to the new BNR facility in order to provide adequate head for gravity flow through 

downstream processes. 

- Once the BNR facility has been constructed, temporary pumps may be relocated or 

decommissioned. 
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Source: Earth Tech (2005a)
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Figure 6-7: Proposed NEWPCC Biological Nutrient Removal
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- Nine pumps with a combined flow capacity of about 800 ML/d may be installed. This 

provides a margin of safety above the planning level secondary/BNR capacity of 

600 ML/d. Specific pump configurations will be examined during the detailed design 

process. 

• Bioreactors and Aeration System: 

- The NEWPCC BNR system could comprise bioreactors operating in three stages. The first 

stage will use 12 of the existing rectangular clarifiers, suitably modified, while the 

second uses 3 of the rectangular clarifiers and all of the existing HPO reactor structures. 

- The new third-stage bioreactors (total volume = 26.1 ML) may be constructed south of 

the HPO reactors (see Figure 6-7). These bioreactors may have four parallel treatment 

trains, with each train having three passes consisting of one anoxic pass and two 

aerobic passes. The bioreactors use tanks that are 7 m deep. 

- The anoxic zones of the third stage bioreactors would be equipped with submersible 

mixers, while the aerobic zones would be equipped with fine bubble air diffusers. A new 

set of blowers would be installed to supply air to the bioreactors. 

- Biofilters would be installed to treat the off-gas vented from the bioreactors. Foul air 

from the sludge fermenters could be treated in a dedicated thermal oxidizer or chemical 

scrubber to remove contaminants. 

• Electrical Upgrade: 

- The existing Manitoba Hydro substation at the NEWPCC utilizes two 7.5 MVA 

transformers to meet plant electrical demands. These units would be replaced with two 

new 13 MVA transformers, which will handle increased electrical demands resulting from 

plant upgrades while also providing spare capacity and redundancy. 

 

The above conceptual design features will be refined in subsequent more detailed design 

phases. 
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6.5 GENERAL INFORMATION ON WASTEWATER EFFLUENT 

6.5.1 Routine Monitoring Programs 

The City of Winnipeg routinely monitors wastewater quality throughout the three WPCCs. In 

particular, testing is performed for specific final effluent characteristics, such as TSS and CBOD 

on a daily basis, while other parameters, such as TP and TN, are tested at least twice per week. 

Table 6-2 outlines the routine sampling programs for the three WPCCs (pers. comm. July 23, 

2006). 

 

6.5.2 Effluent Quality Requirements for Nitrogen 

Provincial Environment Act licences for the three WPCCs stipulate that final effluent TN 

concentration may not exceed 15 mg/L (Table 6-1). The functional design for the WEWPCC BNR 

upgrade was completed after the Province had set the effluent TN limit at 15 mg/L (Earth Tech 

2005b). However, when upgrades were initially designed for the SEWPCC and NEWPCC, the TN 

limit had not yet been specified by the Province. Planning level “designs” for BNR upgrades at 

these two plants were based on the assumption that the TN limit would be 10 mg/L (Earth Tech 

2005a; Earth Tech 2004). For the purpose of this water-quality assessment (Section 8) it was 

assumed that the NEWPCC and SEWPCC will be designed to meet the stipulated 15 mg/L 

effluent limit rather than a 10 mg/L effluent limit discussed in the early planning level “design” 

reports. 

 

6.6 WASTEWATER FLOW AND QUALITY CONDITIONS 

This section focuses on the quality of wastewater effluent discharged from the three WPCCs. 

Predicted effects of the Project and COW Program upgrades on effluent (TN, TP, TSS, CBOD) 

are compared to average effluent quality measured over the past several years (2000-2004) 

and to limits specified in the current licences. Future population and effluent flow estimates are 

also discussed briefly since these two factors, along with effluent quality, are key to the 

determination of load rates to the rivers. 
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Table 6-2: City of Winnipeg Routine Monitoring Program (City of Winnipeg 2003) 

TS TVS TSS VSS Turbidity BOD CBOD Bacti (4) O2+CO2+CH4 TOC SOC TKN NH3N NO2-NO3N TP Ortho P Heavy (3) UnFilt. Filt.
Raw Sewage D D D D D 3.5X 3.5X BWC D
Primary Effluent D 3.5X (1) D
Secondary Effluent D D D
Final Effluent D D D x 2 D D D D D D D D D BWC D D D D
Mixed Liquor D D
Return Activated Sludge D
Raw (Primary) Sludge D D
Digesting Sludge 2X 2X 2X
Digested Sludge D D WC WC
Polymer D
Sludge Cake-Plant D
Sludge Cake-Field BWC BWC BWC BWC BWC BWC
Centrate D D WC WC WC BWC 
Leachate D D WC WC WC BWC 
Ditchwater (5) D D D D D D
Raw Sewage D D D D D 3X 3X BWC D
Primary Effluent D 3X (2) D
Secondary Effluent D D DC
Final Effluent D D D x 2 D D D D D D D D D BWC D D D D
Mixed Liquor 2X 2X
Return Activated Sludge 2X
Raw (Primary) Sludge D D
Raw Sewage D D D D D 3X 3X BWC D
Primary Effluent D 3X (2) D
Secondary Effluent D D D
Final Effluent-Plant D D D x 2 D D D 3X 3X 3X 3X BWC 
Cell Effluent (Lagoon) D D D x 2 D D D D D D D D D D BWC D D D D 2X (3*)
Mixed Liquor D D
Return Activated Sludge D
Raw (Primary) Sludge D D

PARAMETERS

Process Train
Solids Bioassay

VFA Allkalinity
Gases Nutrients Metals

Physical
Chl-ATransmissivity 

Temp.

N
E
W
P
C
C

pH

S
E
W
P
C
C

W
E
W
P
C
C

 
 

Notes:
D = Daily (1)  every second day (4) Fecal Coliform & E.Coli
X = number of times per week (2) Sun, Tues, Thurs (5) Spring run-off
BWC = biweekly composite (3) Cu,Cd,Cr,Ni,Pb & Zn (6) Turbidities are run on both FE Composite samples and FE Bacti Grab samples.
WC = Weekly composite (3*) May to September inclusive

Test Frequency:
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6.6.1 Winnipeg Population Projections 

Conceptual designs for the WPCC upgrades were developed for wastewater flow conditions 

based on projected population levels in each WPCC service area at some future date. This date, 

or design year, represents the time at which a plant would be projected to reach its operating 

capacity and further capacity upgrades would be needed to continue providing adequate levels 

of treatment. The conceptual designs for the SEWPCC were based on a 2031 design year, while 

2041 was the design year for NEWPCC and WEWPCC. For the present assessment, a design 

year of 2031 is used, representing projected conditions in approximately 25 years. Table 6-3 

summarizes the projected population increases in the three WPCC service areas up to the year 

2031. Note that this projection indicates a shift in population distribution towards the SEWPCC 

service area. The SEWPCC service area has a considerable amount of land available for 

development, so it is expected to grow faster than the other two service areas. NEWPCC, 

however, remains the largest service area while WEWPCC only serves slightly more than 10% 

of the population. 

 

Table 6-3 
Population Projections 

Population 
Year 

WEWPCC1 SEWPCC2 NEWPCC3 

2011 88,165 189,468 383,053 

2021 91,088 227,514 394,257 

2031 92,281 235,961 401,048 
1Earth Tech 2005b 
2Earth Tech 2004 
3Earth Tech 2005a 

 

It is expected that future upgrades will not likely occur in the design year because actual 

changes in population and wastewater generation rates will be different than assumed in 

developing the projections. For example, if population increases less rapidly than projected then 

upgrades might not be required until several years or even a decade later than the current 

design year. As it has done in the past, the City will continue to monitor factors that affect 
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wastewater generation, such as water use and population shifts, to determine when WPCCs 

must be upgraded. 

 

6.6.2 Flow Conditions 

Figure 6-8 provides a comparison of average influent flow conditions at the three WPCCs. It is 

evident that NEWPCC receives significantly more flow than the other two plants. While the 

population served by NEWPCC is about double that of SEWPCC, the NEWPCC inflow is more 

than double due to a greater amount of combined sewer inflow, and more commercial/ 

industrial contributors. Overall, flows to the WPCCs tend to increase during the spring and 

gradually decrease towards the end of summer. Medium-flow conditions occur between April 

and May, while high-flow conditions occur between June and August. Average flow to NEWPCC 

(Apr.-Aug.) is approximately 248 ML/d, while the SEWPCC and WEWPCC averages are 

approximately 61.6 ML/d and 32.3 ML/d respectively. Influent flows are projected to increase, 

although not in direct proportion to population increases due to anticipated improvements in 

water conservation and reduction of inflow from sources such as CSOs and infiltration. 

Wastewater inflows to the NEWPCC, SEWPCC and WEWPCC facilities are expected to increase 

to approximately 277 ML/d, 98.1 ML/d and 45.2 ML/d respectively. 
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Figure 6-8: Comparison of Existing Influent Flow Conditions in WPCCs
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6.6.3 WEWPCC 

Overall, the average CBOD and TSS effluent concentrations from WEWPCC are relatively 

consistent. With annual average CBOD at 11.2 mg/L and TSS at 19.3 mg/L, the current 

WEWPCC effluent concentrations are well below the Provincial licence limits of 25 mg/l and 30 

mg/L respectively. Existing wastewater treatment provides significant solid and organic 

substance removal prior to discharge into the river. This is due to the use of the former 

treatment lagoons as polishing ponds, which substantially reduces solid and organic loading in 

the final effluent. Additionally, the polishing ponds provide for effluent disinfection during 

summer months.  

 

Concentrations of TN and TP in the effluent vary significantly throughout the period of 

observation. Average concentrations for both TN and TP are highest in winter, decline in spring 

and generally reach minimum levels in late summer. The TN concentration decreases gradually 

from about February to September. TP decreases from about January to early April, increases 

slightly during the spring and gradually decreases again until about September. Current annual 

average effluent concentrations of TN and TP are about 19.8 mg/L and 4.0 mg/L respectively, 

which greatly exceeds the respective limits of 15 mg/L and 1 mg/L. Upgrading the plant to BNR 

treatment is projected to substantially improve nutrient removal, reducing average TN to 

approximately 11.2 mg/L and TP to about 0.81 mg/L. 

 

6.6.4 SEWPCC 

Average monthly effluent concentrations of CBOD and TSS are relatively consistent for the 

2000-2004 period, with monthly averages of approximately 5-10 mg/L and 7-16 mg/L 

respectively. These averages are well below the Provincial licence limits of 25 mg/L for CBOD 

and 30 mg/L for TSS. Maximum TSS and CBOD effluent concentrations occur in spring when 

increased flow conditions occur. 
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As was observed for the WEWPCC, the SEWPCC effluent concentrations of TN and TP vary 

significantly. Peak concentrations occur during the period of lower flow in winter and gradually 

decrease from about February to minimum levels in early June. Average TN increases slightly in 

June but remains steady from about July to November. The average TP concentration on the 

other hand increases gradually over the last half of the year. The annual average 

concentrations of TN and TP are approximately 26.2 mg/L and 3.9 mg/L. These concentrations 

are significantly higher than the Provincial limits of 15 mg/L for TN and 1.0 mg/L for TP. 

 

In Section 6.5.2 it was noted that the initial design of SEWPCC upgrades was based on a more 

stringent TN limit than specified in the current licence while the WEWPCC initial design was 

based on the 15 mg/L limit. For the purpose of this EA, it is assumed that SEWPCC effluent 

concentrations of TN and TP will be the same as those projected for the upgraded WEWPCC 

since similar BNR processes will be used at both plants. Thus the average TN and TP 

concentrations in the SEWPCC effluent are projected to be approximately 11.2 mg/L and 

0.81 mg/L respectively. 

 

6.6.5 NEWPCC 

Effluent concentrations of CBOD and TSS from the NEWPCC are relatively consistent through 

the year. The average monthly CBOD level varies from about 10 mg/L to 13 mg/L while TSS 

ranges between approximately 15 mg/L and 23 mg/L. Both CBOD and TSS are well below the 

Provincial limits of 25 mg/L and 30 mg/L, respectively. 

 

Trends in average TN and TP concentrations for the NEWPCC final effluent are similar to those 

noted for the other two plants. Peak concentrations occur during time period of reduced flow in 

winter, followed by a gradual decrease from about February into mid to late June. Nutrient 

levels are relatively stable in the July to September period before increasing again through fall 

into winter. 
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The annual average concentration of TN is 33.5 mg/L while the average for TP is 3.71 mg/L. 

Both parameters greatly exceed the respective Provincial licence limits of 15 mg/L and 1 mg/L. 

The City’s Program upgrade to improve centrate treatment and the Project upgrade to add a 

BNR process will significantly reduce effluent nutrient concentrations. With these upgrades the 

effluent nutrient levels will be within Provincial limits. As was the case for the SEWPCC, the 

NEWPCC conceptual design was based on an assumed TN limit of 10 mg/L rather than the 

current limit of 15 mg/L. Therefore, for the purpose of this assessment, it is assumed that 

NEWPCC effluent concentrations of TN and TP will be the same as projected for the WEWPCC. 

 

6.7 EFFLUENT QUALITY FOR OTHER PARAMETERS OF INTEREST 

6.7.1 Priority Pollutant Surveys 

The City of Winnipeg has previously undertaken three priority pollutant surveys, two in 1991 

and one in January 2003. The surveys included analyses for metals, volatile organic compounds 

(VOCs) such as benzene, and base neutral extractables including such known carcinogens as 

Benzo (a) pyrene, and organochloride pesticides. In addition to these tests, the January 2003 

survey also included analyses for total PCB, nonylphenols and nonylphenol ethoxylates, and 

dioxins and furans. The 1991 surveys included sampling locations on the Red River at the South 

Floodway and North Perimeter, and from the Assiniboine River at Headingley. Also included in 

the surveys were samples of the effluent from all three of Winnipeg’s WPCCs. The 2003 survey 

tested samples obtained from the NEWPCC raw wastewater influent and the treated wastewater 

effluent. 

 

In the 1991 surveys, 143 compounds were analyzed in the treatment plant effluent. Of these 

143 parameters, 121 (85%), were found to be below detection limits. In the 2003 survey the 

NEWPCC influent was analyzed for 159 compounds, of which 120 (75%), were found to be 

below detection. The effluent was tested for the same 159 parameters and 127 (80%), were 

found to be below detection. Of the river samples taken, where parameters were above 
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detection limits, the levels found were determined to be below surface water quality guidelines 

both for drinking water and for aquatic organisms. 

 

Total PCB was found to be below detection in the 2003 survey. There were 27 species of 

dioxins and furans tested. Of these, only 6 were found to be above detection limits. 

Concentrations of the 6 detectable compounds were found to be at very low levels. The 

detection limits for dioxins and furans are in the range of 1.0 to 2.6 picograms per litre (parts 

per trillion), so that even very low levels of these compounds are detectable. 

 

Nonylphenols were determined to be at a concentration of 3.1 μg/L (parts per billion) in the 

NEWPCC effluent. The nonylphenol guideline for surface waters to protect aquatic life has been 

set at 1.0 μg/L. Historically, Red River flow at the NEWPCC discharge is always more than three 

times greater than the effluent flow by a significant margin. It can be assumed that NEWPCC 

effluent will be diluted by more than a factor of three, so the level of nonylphenols found in the 

NEWPCC effluent will not be cause for concern with respect to aquatic organisms. 

 

6.7.2 Endocrine-Disrupting Compounds (EDCs) 

6.7.2.1 Overview of EDCs 

There has been an increasing concern regarding the impacts of EDCs on public health and 

aquatic ecosystems. EDCs are known as toxic chemicals that interfere with the normal functions 

of hormones and the way hormones control growth, metabolic development and other body 

functions. EDCs are commonly found in wastewater effluent, which is a major source of EDCs in 

the aquatic environment (Scruggs et al. 2004). Several wastewater treatment plants across 

Canada have identified the presence of EDCs in treated wastewater (Chen et al. 2005; Cicek et 

al. 2004; Lee et al. 2004)  

  

Typically, EDC concentrations in treated wastewater are minimal, being measured at 

concentrations as low as parts per trillion. Common forms of EDCs found in wastewater include 
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synthetic and natural hormones (17β-estradiol [E2], ethinylestradiol [EE2], and estrone [E1]), 

industrial surfactant by-products (octylphenol and nonylphenol), plasticizers and stabilizers 

(tributyltin), and personal use products (Holbrook et al. 2002). Many studies have demonstrated 

that EDCs are a toxicological threat to aquatic species. These studies are discussed in 

Appendix 8D. 

 

The U.S. Environmental Protection Agency has started regulating EDCs  that have potential 

effects on drinking water (e.g. DDT, lead, mercury, atrazine, chlordane, dioxin and cadmium). 

While there are no general regulatory requirements with respect to EDCs discharged to 

receiving waters in Canada, the US and the EU, it is possible that some EDCs may be regulated 

in the future. For example, Environment Canada has implemented nonylphenol and its 

ethoxylates as toxic substances under the Canadian Environmental Protection Act, which means 

that endocrine disruptors may become regulated under this Act. 

 

6.7.2.2 Impact of Biological Nutrient Removal Process on EDC Removals 

In biological treatment systems, hydraulic retention time (HRT) and solids retention time (SRT) 

are reported to be positively correlated with the removal of EDCs from wastewater (Scruggs et 

al. 2004; Ternes et al. 1999; Holbrook et al. 2002; Anderson et al. 2003). Increased SRT is 

believed to optimize EDC removal by providing sufficient time for the growth of specific 

microbiological organisms that decompose EDCs.  

 

Many studies have reported that biological treatment technology, such as the BNR process 

planned for the City’s WPCCs, may remove substantial amount of EDCs from influent 

wastewater (Phillips et al. 2005; Cicek et al. 2004 and Scruggs et al. 2004). The removal 

efficiency of biological treatment depends largely on the types of EDCs present and the specific 

removal processes involved. For example, the activated sludge process has superior PCB 

removal efficiency relative to a biofiltration process. Treatment conditions and methods 

including HRT, SRT, pH, temperature, nitrification and denitrification, are also important factors 
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that affect EDC removal rates. The BNR upgrades will increase HRT and SRT at each of the 

WPCCs. This should result in greater removal rates for some EDCs. 

 

6.8 PROJECT SCHEDULE 

Upgrades at the WPCCs are proceeding, for example, the installation of UV disinfection is 

currently underway at the NEWPCC. The various upgrades are intended to provide in-service 

dates such that effluent quality improvements are achieved on a timeline that corresponds to 

the dates stipulated in the Manitoba Environment Act licences (or other dates agreed upon 

between Manitoba Conservation and the City of Winnipeg). 

 

The approximate construction timelines are: 

 

Table 6-4 
Project Schedule 

Sub-Project Start of Construction In-Service Date In 
Licence* 

NEWPCC effluent 
disinfection 

/2006 July 31, 2006 

NEWPCC Centrate   

- Phosphorous removal /2006 December 31, 2006 

- Nitrogen removal October 2006 December 31, 2006 

WEWPCC BNR October 2006 December 31, 2006 

WEWPCC Disinfection** Deferred * 
* These completion dates in the Licences will need to be adjusted to reflect the practicality of 
design/tendering construction timelines. 
** May not be required to meet Licence conditions. 
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7.0 ENVIRONMENTAL MANAGEMENT SYSTEM 

The Water and Waste Department identified the need to initiate preparation of a formal 

Environmental Management System (EMS) for its wastewater facilities before the malfunction at 

the NEWPCC on September 16, 2002. The Department has developed a number of components 

that will form part of the EMS and has had them in place for some years. Plan Winnipeg 2002 

Vision provides general policy direction in this regard in Clause 5A-01, which states in part: 

 

“The City shall promote environmentally-responsible decision-making within the 

broad community and within its own operations by: 

i) implementing a code of practices to encourage environmentally-

responsible methods, applications, and procedures in its operations;……” 

 

The Department is committed to preparing an EMS for each of its WPCCs and has issued a 

contract to develop the EMS Framework. The work is ongoing. The EMS under development will 

be a tool for the Department to ensure that the environmental implications of its current 

operations and future process modifications or plant expansions are assessed for potential 

environmental impacts including socio-economic effects. The EMS will be prepared in general 

conformance to and will be “certifiable-ready” with ISO 14001. The elements of the EMS will 

include: 

 

• Definition of major elements of the Department’s environmental policy. 

• Identification of environmental aspects and evaluation of associated environmental impact. 

• Establishment of relevant legal and regulatory requirements and commitments. 

• Development and maintenance of environmental activities and targets. 

• Implementation of a documentation system, including elements of training, operational 

controls, standard operating procedures, contact persons and organizational structures, and 

emergency response plans. 

• Implementation of a system to store, update, and enable retrieval of effluent monitoring 

and other environment-related data. 
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• Monitoring and measurement of operational activities. 

• Disclosure of relevant information to anyone having interest in the Department’s 

environmental stewardship activities, including insurance providers, federal and provincial 

regulators, and neighbourhood and community groups. 

• Environmental internal auditing; and 

• Management review to ensure continuing effectiveness and suitability. 

 

7.1 OPERATING PROCEDURES 

Operating procedures for the WPCCs are documented in binders that are assembled by area, 

and are thus called Area Manuals (e.g., Main Building, Aeration and Grit Removal, Digesters, 

etc.). The NEWPCC has seven, the SEWPCC has four, and the WEWPCC has one such manual. 

The Manuals are maintained and kept up to date whenever equipment is added or modified. 

The Manuals contain shop drawings, equipment layout drawings, operation manuals, and 

manufacturers’ information for various equipment components. Furthermore, the Manuals form 

the basis for hands-on Assistant Operator training (discussed in Section 7.2.2). 

 

Some Manuals are in electronic document format and the others are in the process of being 

converted, in order to simplify maintenance and distribution (e.g., CD-ROM), and to include 

search capabilities. A more formal document management system is planned for the future.  

 

Associated Engineering, in its independent review of the September 16, 2002, drywell flooding 

incident at NEWPCC (that led to the failure of pumping and subsequent NEWPCC sewage spill) 

noted the following (Associated Engineering 2003 [P.7-1]): 

 

“The operations manual provided for review appeared to be well maintained and up to 

date.  The “Main Building Manual” contains control and operating descriptions, shut 

down and start up procedures, trouble-shooting guides and routine check lists.  The 

manual also includes control descriptions and process and instrumentation diagrams 

(P&ID’s).”   
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Although the Area Manuals provide good operating procedures, the Department recognizes the 

need to further document standard operating and safe work procedures as recommended in the 

Associated Engineering review and is pursuing this as part of the current EMS formal 

development assignment and the current ongoing ERP development contract issued in 2005. 

 

7.2 MAINTENANCE AND TRAINING 

7.2.1 Technical Currency 

The Department is directly involved in several national and international organizations to ensure 

that it remains current in treatment processes and technology, collection systems, source 

control, enforcement, operations and maintenance techniques and requirements, surface water 

quality and ecosystem issues, biosolids treatment and disposal, computer control and 

instrumentation, laboratory analysis and practices, regulatory trends, and experience elsewhere. 

This involvement includes corporate and individual membership in organizations, participation in 

oversight bodies such as Boards of Directors for these organizations, attendance at national and 

international conferences, participation in Internet conferences, and subscription to technical 

journals and magazines. The Department funds and participates in research studies performed 

by international organizations such as the American Water Works Association and the Water 

Environment Federation Research Foundations. The City also retains expertise of specialized 

consultants who offer additional resources in monitoring, operations training, process 

commissioning protocols, and technical accuracy. The Department has also initiated and has 

funded cooperative research with the University of Manitoba’s Department of Civil Engineering 

and the University of Manitoba’s Department of Soil Science. 

 

The Department maintains a comprehensive specialized technical library maintained by a 

permanent staff of three library technicians. The library is used by Department staff, and is also 

available to university students and interest groups on special request. 

All the above activities have contributed to the City’s development of state-of-the-art treatment 

facilities that are operated by well-trained staff. 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

7-4

Environmental 
Management System

7.2.2 Operator Training 

The following discussion provides a summary of the training provided to and required of staff 

employed in operating positions at the Department’s WPCC. 

 

The position of Assistant Operator is entry-level, with minimum qualifications as described 

below: 

 

• Grade 12 education. 

• Successful completion of Sacramento State College Field Study training program for 

operation of Wastewater Treatment Plants (Volumes 1 and 2) within 24 months of the 

appointment. 

• Successful completion of Manitoba Water and Wastewater Association (MWWA) wastewater 

treatment three-week program as provided by Red River Community College. 

• Demonstrated ability to establish and maintain an effective working relationship with others. 

• Demonstrated ability to operate various hand and power tools. 

• Knowledge of safety regulations, procedures and practices. 

• Physically capable of performing the duties of the position. 

• Willingness and ability to undertake training related to the duties of this position. 

• Willingness and ability to perform standby duty on weekends and evenings on a rotation 

basis. 

 

New Assistant Operators go through an initial plant orientation that emphasizes safety 

procedures. An Assistant Operator is then assigned various tasks of increasing complexity, 

initially partnering with senior personnel and then at times working alone. By providing 

assistance to Mechanical and Electrical/Instrumentation staff, an Assistant Operator learns 

reactive and preventative maintenance. Further extensive practical experience is gained by 

working with experienced operators in an arrangement similar to an apprenticeship. Extensive 

training is provided as a primer for future Operator Certification. 
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Further training is provided in the following areas: 

 

• Transportation of Dangerous Goods and Workplace Hazardous Materials Information System 

(WHMIS). 

• Applied knowledge of safety equipment (first-aid courses, CPR, etc.). 

• Applied knowledge of confined space techniques and procedures. 

• Applied knowledge of analytical sample collection and procedures. 

• Applied knowledge of the Workplace Health and Safety Act. 

• Applied knowledge of the Bailey/Net90 Distributed Control System. 

• Basic computer skills (MS software, email, spreadsheet, word processing, etc.). 

• Computerized Work Management System training (Synergen Series maintenance 

management). 

• Basic knowledge of Self-Contained Breathing Apparatus. 

• Basic knowledge of security procedures. 

• Basic knowledge of storeroom and tool organization. 

• Ability to read and interpret basic information from drawings and plans. 

• Ability to use housekeeping tools, techniques and procedures. 

• Fifth Class Power Engineering.  

 

As an employee becomes more familiar with the treatment plants, further technical training is 

provided. The Department has a full-time, dedicated training position for operations staff for the 

three treatment plants. With the guidance of a Training Officer, extensive hands-on and 

classroom training is provided. This includes but is not limited to exhaustive review of operating 

manuals with supervised, practical operating experience, and extensive use of plant blueprints 

and process and instrumentation drawings (P&ID). Troubleshooting techniques are taught and 

various projects of increasing complexity are completed. In total, this one-on-one training may 

take six months to complete if instruction is done on consecutive half-days, and depending on 

the aptitude of the individual.  
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Assistant Operators are rotated through the Department’s three WPCCs so they will be familiar 

with all three plants and be effective when called upon to work a shift at or be on standby for 

any one of the plants. As Assistant Operators gain knowledge through study and hands-on 

experience, they will progress to the position of Operator. Generally, Assistant Operators may 

be considered for promotion to an Operator position after a minimum of four years of 

satisfactory performance. The Operator’s continued familiarity and experience will improve upon 

the skills necessary for efficient plant operation. Training continues so that Operators remain 

current with respect to any changes that may affect plant operations such as new equipment, 

process modifications, and changes to Workplace Health and Safety legislation. 

 

7.2.3 Operator Certification 

Manitoba Regulation 77/2003, which was promulgated under the Environment Act and 

registered on April 23, 2003, stipulates that as of September 1, 2006, all wastewater treatment 

plant operators must be certified. There are six levels of classification with “operator-in-training” 

at the entry level and “Class 4” as the highest designation. Each level requires a demonstrated 

level of knowledge and competence, and higher designations are required for positions of 

greater responsibility. In response to this regulation, the Department has been preparing its 

Operators to apply for and obtain a level of certification appropriate to their level of 

responsibility. All Operators who are not currently certified will have applied for certification by 

September 1, 2006. Operators must apply for re-certification every five years and as such must 

demonstrate continued competence to maintain their level of certification, otherwise the 

operators’ level of certification may be downgraded. 

 

7.2.4 Maintenance 

Industrial Mechanics, Electricians, and Instrumentation Technologists working at the plants are 

licensed/certified according to the appropriate Manitoba Labour Board designation. The plants 

utilize a Computerized Work Management System (CWMS) to plan and track maintenance. The 
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new “Synergen” CWMS system is operational at the NEWPCC and will soon be installed at the 

other two plants. 

 

7.3 RELIABILITY AND REDUNDANCY – TREATMENT PLANTS 

Reliability, redundancy, standardization and flexibility are an integral part of the wastewater 

treatment plant designs. The Water Environment Federation Manual of Practice No.8, 

“Wastewater Treatment Plant Design”, provides design guidelines for reliability considerations, 

including process, siting (flooding), piping, electrical, instrumentation, control systems, and 

equipment. Every vital component is designed to enable repair or replacement without violating 

effluent limitations or causing a controlled diversion. Each unit process is duplicated to permit 

treatment when one component is out if service. The City of Winnipeg’s WPCCs meet or exceed 

all reliability guidelines. The following sections provide a brief indication of how reliability is 

inherently included in the design and operation of the City’s WPCCs. 

 

7.3.1 Electrical Reliability 

At the NEWPCC, electricity is supplied from two independent power sources through two 

separate substations. In the event of a power failure or transformer malfunction, the entire 

plant can be operated from the second source. This practice is also followed at the WEWPCC. At 

the SEWPCC, only one source of power was available so a stand by generator with sufficient 

capacity to power three of the four main pumps plus ancillary equipment was installed. 

 

7.3.2 Pumping Reliability 

At the NEWPCC, six main pumps are provided, while only two are required for pumping daily 

dry-weather flow. The wet-weather design capacity of the plant can be met with the largest of 

the six pumps out of service. Throughout the plant there are many smaller pumps that perform 

important functions. Wherever one pump was needed, a duplicate was provided in parallel for 

reliability. This philosophy was maintained at the other plants. 
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7.3.3 Process and Equipment Reliability 

Main processes at all three WPCCs include preliminary, primary, and secondary wastewater 

treatment while sludge digestion and dewatering is only performed at the NEWPCC. All 

processes are designed in multiple parallel trains so that at least one train can be taken out of 

service and the remaining trains can handle flows while meeting treatment quality objectives. 

This same strategy also applies to all critical plant equipment and tankage. For example, the 

NEWPCC only needs two high-speed centrifuges to meet the demand for dewatering biosolids, 

but six units were provided, recognizing that these are high-energy devices that could require 

frequent maintenance. Another example is the installation of two oxygen production units at the 

SEWPCC – one can meet process oxygen demands while the other is down, and an oxygen tank 

is also provided for supplemental needs. At the WEWPCC for example, two large blowers are 

required to deliver process air to the aeration basins at peak load, but a third standby unit was 

also installed. These are only three of the many redundant systems built into the plants to 

ensure continuity of operations in case of emergency or routine maintenance. 

 

Flexibility and standardization are important criteria of treatment plant design and operation. 

For example, treatment plants have numerous sludge return pumps (24 at NEWPCC), which 

include valving and piping such that if any are out of service, valves can be operated to provide 

service using the working pumps until repairs are completed. Furthermore, all pump units and 

configurations are identical to provide consistency of operation, maintenance, and parts. To the 

extent possible, all support equipment, such as the variable frequency drives, are also identical. 

The WPCCs maintain an extensive on-site inventory of spare parts and shelf spares of important 

equipment (e.g., pumps) so that maintenance work may be performed as quickly as possible. 

Equipment standardization between WPCCs further ensures that spares will be available on a 

timely basis even if a plant should for some reason not have a needed item on site. Spare parts 

inventories are replenished as soon as possible after items are removed for use in the plant. 
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7.3.4 Process Control and Instrumentation Reliability 

Operators at the City’s plants control, monitor, and optimize plant processes through a network 

of computers located throughout the plant, called a Distributed Control System (DCS). The DCS 

is the “Nervous System” of the plant, which collects and processes data from various 

instruments measuring such things as flow, temperature, liquid levels, pressure, etc. Without 

the DCS, the plant could not be operated properly at current operating staff levels. As such, the 

DCS is fully redundant. Two process modules are provided for each function and if the active 

one fails, an alarm is issued and control passes automatically to the other module. Two 

workstations are provided at each control area. Two plant communication loops (network 

cabling) are provided. An uninterruptible power supply is provided at each plant to provide 

reliability against power failure. The DCS provides continuous operational status and stores key 

operational data for review. 

 

7.3.5 Response to September 16, 2002, Spill from the NEWPCC 

Following the completion of Associated Engineering’s “Risk and Criticality Study Report” (2003), 

the City reviewed the report’s recommendations and developed a series of active responses to 

these recommendations. Several recommended actions have been implemented through 

additional engineering and assessment work packages, as well as through revision of Water and 

Waste Department procedures. The study’s recommendations and the Water and Waste 

Department response includes the following:  

 

• #1A – Install Isolating Sluice Gates – The Department has retained consultant services to 

review the piping arrangement into the NEWPCC and to develop alternative gate 

arrangements and costs. 

• #1B – Pump Well Isolation – Temporary Solution Only – The Department has retained 

consultant services to design works to isolate the three main building pump wells at the 

NEWPCC. 
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• #1C – Double Block and Bleed – Drain System for Suction Header – Consultant services 

have been retained to advise on the installation of this drain system. 

• #1D – Increase Pump Casing Drain Sizes – The Department had identified in its own review 

of the spill, that a superior method of dewatering the pump system was required. The 

Department agrees with the recommendation and is proceeding to implement with its own 

forces. 

• #2A – Conduct Hazard and Risk Assessment – While the City’s WPCCs meet or exceed 

industry standard reliability guidelines, there may be other risks that were not anticipated or 

were considered acceptable when they were last upgraded. The Department agrees with 

the recommendation and will undertake a risk/reliability assessment to identify 

vulnerabilities, assess degree of risk and consequence of failure, and estimate costs to 

implement mitigative corrections. 

•  #2B – Conduct Job Analysis and Prepare Safe Work Practices – The Department agrees 

and had identified in its review that written procedures are required for key activities where 

safety and plant integrity is at issue. 

• #2C  - Upgrade Pump Isolation Procedures – The Department will prepare written 

procedures and alter the main building pumps to facilitate draining, inspection, and 

determination of valve position. 

• #2D – Upgrade Training Procedures – The Department will be reviewing training procedures 

and implement “refresher” training. 

• #2E – Review Asset Management Strategy and CWMS Strategy – The Department concurs 

with this recommendation. 

• #2F – Draft an Emergency Response Plan – The Department concurs and will proceed as 

identified in Section 4.2.6. 

• #2G – Comply with Recent Workplace Safety and Health Amendments – The Department 

concurs. 

• #2H – Develop Performance Management System – The Department concurs. 
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7.4 EMERGENCY RESPONSE PLANNING 

The City of Winnipeg has a comprehensive Emergency Response Plan (ERP), including 

Procedures, Manuals, and Training. This program was further enhanced in response to 

recommendations of the CEC and suggestions put forward by the consultants who conducted 

the Risk and Criticality Studies at the NEWPCC following the 2002 spill. A recommendation of 

Associated Engineering was to prepare an ERP for the NEWPCC. The City issued a contract to 

consultants to prepare new ERP packages for the three WPCCs and the wastewater collection 

system. The ERPs will also satisfy the prescriptions of the Manitoba Industrial Accidents Council 

“Industry Emergency Response Planning Guide”. Environment Act licences in place for the 

WPCCs, specify that ERPs approved by the Director must be implemented as of April 1, 2008 at 

the WEWPCC and September 1, 2009 at the NEWPCC and SEWPCC. The program is directed by 

the Emergency Preparedness and Coordination Committee (EPCC) out of the City’s Emergency 

Operations Centre (EOC), located in the basement of the Council Building, 510 Main Street. The 

Manager of the Department’s Wastewater Services Division has the position of Public Utilities 

Coordinator on the EPCC. Procedures in the ERP will provide direction for each City Department 

in the event of emergencies. 

 

The Department has a history of successfully and efficiently responding to emergencies when 

they arise. Recent examples include the uncontrolled discharge of untreated wastewater from 

the NEWPCC in September 2002 and the 1997 Red River flood. A key factor in this success is 

that many department staff are trained in emergency response and incident commander roles 

through the Canadian Emergency Preparedness College, and are coordinated by the EPCC when 

performing these duties. Training includes basic Manitoba Emergency Management (MEM), 

Emergency Operations Centre, and Emergency Site Management courses. In the event of an 

emergency, a steering committee and necessary sub-committees are quickly mobilized in a 

structured fashion, with the Director or a Manager acting as chair. A plan is developed early and 

followed, with decisions being made and resources mobilized on a timely basis. Frequent 

briefings and feedback sessions are conducted to maintain an accurate situational awareness. 
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8.0 SURFACE WATER QUANTITY AND QUALITY 

8.1 INTRODUCTION 

This section deals with surface water quantity and quality in the Red and Assiniboine rivers 

within the study area (Figure 8-1). The water quantity aspects include effluent discharge rates 

from the WPCCs and flow rates in the rivers. These factors are very important in the overall 

assessment since the impact of effluent on water quality in the river is very dependent on the 

relative volumes of wastewater discharged and river flow. During low river flows, the effluent 

concentrations of key parameters of interest to regulators are higher due to less dilution and 

therefore have larger potential impacts. Wastewater treatment systems are designed to protect 

the water quality environment during low river flows which occur infrequently. During typical or 

above average river flows, however, treatment systems continue operating at the same effluent 

standards and impacts on river water quality are much less. 

 

Both chemical and microbiological aspects of water quality are discussed in this section. This is 

the critical part of the assessment since the Project design has been developed to alter the 

chemical/microbiological quality of effluent and improve water quality. Goals of the Project are 

to reduce effluent impacts on the overall environment within the Red and Assiniboine rivers and 

Lake Winnipeg. Effects of the Project on water quality are used in the assessment of effects on 

the aquatic environment described in Section 9. 

 

8.2 GENERAL APPROACH 

8.2.1 Categories of Environmental Assessment 

The categories of impact assessment used were based on an understanding of the key issues in 

the rivers and the major effects of the Project. The categories of the physical environment 

considered in the effects assessment include water quantity, water regime (i.e., depths and 

flows for the river, lake, and the effluent), and surface water quality. This includes chemical 
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parameters, microbiological parameters (such as pathogens and fecal coliforms), and 

parameters such as algae (factors also discussed in Section 9). 

 

8.2.2 Approach to the Environmental Assessment 

The general approach of the assessment, as it relates to surface water quantity, is to develop a 

strong understanding of the water regime for the Red and Assiniboine rivers, the WPCC 

effluent, and Lake Winnipeg. To understand the water regime on the Red and Assiniboine 

rivers, stream-flow records for the Red and Assiniboine rivers were analyzed to determine the 

seasonal frequency of low-flow events on these rivers. This is important since licences 

developed by the Province require the WPCCs to meet water-quality criteria during low flows, 

specifically the 30Q10 flow (i.e., 30-day average flow exceeded nine out of ten years), based on 

historical river flows from 1912 to the present. 

 

To assess the environmental affects of effluent quality changes on river water-quality it is 

necessary to determine river conditions with the Project in place and compare this with the 

baseline river conditions without the Project. A dynamic river water-quality model (WASP 7.0) 

was used to simulate river conditions for both the baseline and with-project effluent scenarios. 

Historic streamflow records were analyzed to identify a critical low-flow period for the months 

April to October inclusive, when effluent discharges are expected to have the most significant 

impact on water quality. River water-quality was also modeled for both effluent scenarios for 

median river flows to determine Project effects under more typical river conditions. The impacts 

of the Project on Lake Winnipeg are also considered, although not to the same level of detail as 

the rivers. 

 

Details of effluent flows are discussed in Section 6; however, it is important to note that in 

order to consider the effects of growth in the City of Winnipeg, wastewater effluent flows have 

been projected 25 years into the future to the year 2031. The Project will be designed to handle 

increased loads to the WPCCs due to growth of the city in residential, commercial, and 

industrial sources. The treatment plant will be designed to accommodate residential, 
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commercial, and industrial loads associated with an additional 120,000 people (a 20% increase 

in capacity). This will accommodate the current proposed increase wastewater flow to the 

NEWPCC from potential new loads like the proposed pork-processing plant [Olywest] that is 

proposed to be built in 2007.  

 

An important factor for the Project is that City water use drives wastewater generated. Trends 

in City water usage data indicate that water conservation has reduced the per capita water use 

in the City, resulting in limited or reduced growth in wastewater flows over the past decade.  

 

The purpose of the Project is to change the water quality of the effluent to benefit the receiving 

aquatic environment. Since the effect of wastewater treatment is of ongoing concern to the 

Department, considerable information has been collected over the decades to understand the 

rivers and the effect of wastewater effluent on them. This section and the associated 

appendices contain a considerable amount of information that was used to determine Project 

effects. Results from TetrES (2001) water quality modeling evaluations were expanded upon to 

develop specific water quality modeling-based predictions in order to determine how changes in 

effluent quality will potentially change river and lake water quality. Figure 8-2 identifies the local 

study area considered in the water-quality model. 

 

The baseline condition for this assessment is the existing condition as it will evolve over time to 

incorporate the projected future conditions in 2031 without the Project. This approach accounts 

for factors that may occur in the future so that Project effects are considered relative to an 

evolving baseline. The evolving baseline condition is developed from the projected effect of 

population growth in the City up to 2031 (as discussed earlier in Section 6). As well, cumulative 

factors associated with potential load growth on changes in river flow due to climate change or 

irrigation withdrawals are also considered. 
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A water quality model was developed to stimulate in-stream processes related to dissolved 

oxygen (DO), biochemical oxygen demands (BOD), nitrogen, phosphorus, and algae. 

Considerable information collected over the decades by the City on water quality was available 

to calibrate the model. This model was used to assess baseline conditions and effects of the 

Project for critical low-flow conditions, along with typical flow conditions. 
 

The EA also compares effluent quality and in-stream water quality, with and without the 

Project, to relevant federal and provincial effluent or water quality criteria. This information on 

baseline and Project effects, in terms of water chemistry and microbiology, forms the basis for 

the aquatic assessment, which considers how these water quality changes influence the related 

ecological parameters (see Section 9). 
 

8.2.3 Area of Effects 

In general, the spatial effects found are classified as: 
 

• Site Effects: The area immediately impacted by the effluent discharged to the rivers within 

the mixing zone (where the effluent is fully mixed across the receiving river). 

• Local Effects: The area of measurable effects (e.g., which are potentially as far downstream 

as Netley Marsh; see Figure 8-2). 

• Regional Effects: Can be estimated although are generally difficult to measure (e.g., loading 

of nutrients to Lake Winnipeg; see Figure 8-1). 
 

8.3 SURFACE WATER QUANTITY 

8.3.1 Specific Approach 

Stream flows, as compiled by the Water Survey of Canada at three locations, were analyzed 

statistically in order to determine typical flow conditions and included the following locations: 
 

• Ste. Agathe on the upper Red River (upstream of the confluence of the Red and Assiniboine 

rivers). 
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• Headingley (upstream of Winnipeg on the Assiniboine River). 

• Lockport (downstream of the confluence of the Red and Assiniboine rivers). 

 

A review of the historic flow records identified April 1 – October 31, 1988 as the critical low-flow 

period to be used in developing an assessment of future critical low-flow conditions. Not only 

did 1988 have low flows, it also had high water temperatures. As discussed in Section 6, 

licences developed by the province for each WPCC are based on meeting water quality 

guidelines for river flows exceeding the 30Q10 low flow. The 30Q10 flows are based on historic 

flow along the river reach to which each plant discharges, and therefore is not a common value 

for all three plants. The Province uses the period of record from 1912 until the present (2004) 

to develop the low-flow values. River flows in 1988 were generally near or below the 30Q10 

flow, particularly during the more critical warm summer months when the most significant 

impacts from effluent are likely to occur. 

 

TetrES previously (2001) set up and calibrated a hydraulic model (MIKE11) of the study area to 

determine the depth and width of the rivers over a wide range of flows. Results obtained from 

the 1999 hydraulic model were used to develop an understanding of the hydrology of the rivers. 

More information on the hydrology of rivers is provided in Appendix 8A.  

 

The description and understanding of the hydrology of Lake Winnipeg for this particular study is 

much less detailed than the description of the Red and Assiniboine rivers. The basic hydrology 

of Lake Winnipeg was determined by estimating basin volumes, inflows and outflows, and 

calculating retention times from these estimates. Water Survey of Canada records of major 

streams contributing to Lake Winnipeg were used to extract this information.  

 

8.3.2 Baseline Conditions 

Monthly flows for each of the main river stems within the City of Winnipeg were analyzed to 

determine the frequency with which various levels of flow are exceeded. Table 8-1 provides a 

summary of the historic median and 1988 average daily flows. More information on the range of 
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seasonal flows within the rivers is shown in Appendix 8A. In addition, 1988 daily flows were 

used as the basis for the water quality model discussed in Section 8.4. 

 

Flow velocities in Winnipeg are greatly influenced by the St. Andrews Lock and Dam located 

downstream of Winnipeg, as shown in Figure 8-2. Flow velocities in summer are reduced due to 

the influence of this Dam. On the lower Red River (downstream of the confluence), flow 

velocities range from 0.02 m/s to 0.4 m/s. Upstream of the confluence, flow velocities are 

slightly higher, ranging from 0.05 m/s to 1.0 m/s. The Assiniboine River is shallower and faster 

flowing until it comes under the influence of backwater effects from the Red River downstream 

of the Maryland Bridge. The last several kilometres of the Assiniboine River therefore have  

 

Table 8-1: Summary of River Flows by Month  
Historic Median Daily and 1988 Average Daily 

 Red River 
@ Ste. Agathe 

Assiniboine River 
@ Headingley 

Red River 
@ Lockport 

MONTH 

Historic 
Median 
(m3/s)1 

1988 
Average 
(m3/s) 

Historic 
Median 
(m3/s)2 

1988 
Average 
(m3/s) 

Historic 
Median 
(m3/s)1 

1988 
Average 
(m3/s) 

Jan 38 16 19 10 54 23 
Feb 35 17 18 8 52 21 
Mar 49 68 21 13 70 68 
Apr 403 203 87 34 551 264 
May 234 40 77 65 362 105 
Jun 187 36 49 50 285 86 
Jul 148 16 33 33 214 49 
Aug 71 11 23 11 109 22 
Sep 60 10 22 12 84 23 
Oct 60 11 22 9 90 26 
Nov 58 8 21 8 82 16 
Dec 42 8 19 6 61 15 

Notes : 
1Based on data from 1962-2003 
2Based on data from 1974-2003 

 

similar velocities to the Red River, ranging from approximately 0.05 m/s to 1.0 m/s. More 

detailed information on flow velocities is provided in Appendix 8A. 
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River depths are also greatly influenced by the St. Andrews Lock and Dam. Depths in the lower 

Red River generally range between 2 and 5 m in summer, and 1 to 3 m in winter, although the 

Lister Rapids area may have depths as low 0.5 m. Depths in the upper Red River range 

between 3 and 5 m in spring and summer and down to as low as 0.5 m in some locations in 

winter. The Assiniboine River is generally shallower, ranging between 0.4 and 1.5 m throughout 

the upper end, becoming as deep as 3 m at the lower end during summer. In winter, depths 

along the Assiniboine River range between 0.2 and 1.5 m.  

 

The width of the Red River varies from approximately 100 m at the upstream end of the study 

area to 250 m towards the downstream end of the study area north of Selkirk. The Assiniboine 

River also varies, with a width of 60 m at the upper end of the study area to as wide as 150 m 

in some areas through Winnipeg.  

 

Lake Winnipeg is a major North American lake located north of the City of Winnipeg at the 

downstream end of the Red River. The Red River discharges into the Lake through Netley 

Marsh located at the southern end of the south basin of Lake Winnipeg. Lake Winnipeg is 

divided into two major basins – the south basin and the north basin, with a region connecting 

the two known as the Narrows.  

 

The three major rivers discharging to the lake are the Red River and Winnipeg River, which 

empty into the south basin, and the Saskatchewan River emptying into the north basin. Other 

smaller rivers contribute flow along the east side of Lake Winnipeg, including the Bloodvein, 

Berens, and Poplar rivers. The outlet from Lake Winnipeg, at the north end of the north basin, 

discharges to the Nelson River, which in turn discharges into Hudson Bay. The estimated area 

of the lake is 23,750 km2; the south basin is 2,780 km2, and the north basin is approximately 

20,970 km2, including the Narrows area between the basins, which covers approximately 

3,450 km2 (Brunskill et al. 1980). The north basin is deeper, having an average depth of about 

12.2 m, while the south basin has an average depth of 9.7 m. Storage volume in the north 

basin is roughly 257 km3, which is almost ten times greater than the 27 km3 storage volume of 

the south basin. 
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Using the flow from the major rivers entering Lake Winnipeg, retention times in each of the 

basins has been estimated. Retention time in the south basin is approximately one year, but 

can vary from half a year to two years, depending on inflow. The north basin, being much 

larger, has a retention time of approximately five years, which can vary from between three and 

seven years, depending on inflows.  

 

In order to ensure that the assessment has included changes that could occur within the Red 

River basin in the future, other factors were considered. Expansion of the Red River Floodway 

will increase volumes of water diverted around the City of Winnipeg. The volume of flow being 

diverted would be greatly increased during extreme floods. There is no diversion of flow during 

low or average flow conditions. Therefore, the critical condition study for determining effects of 

the Project during baseline conditions (i.e., typical or critically low flows) will not be affected by 

the Red River Floodway expansion. 

 

In the Red River Basin in North Dakota, a project is currently underway to discharge water from 

Devils Lake (an isolated sub-basin of the Red River) into the Sheyenne River, which 

subsequently discharges to the Red River. This will add some small flow during typical or above 

average wet years but will not have a significant impact on flows in the Red River. During 

extended droughts it would be expected that levels in Devils Lake would decrease, as was 

experienced in the 1960s and 70s, and therefore no discharge would occur. Therefore, no 

significant change in flow due to Devils Lake discharge is expected and there will be no 

significant effect on the flows assumed in the analysis of baseline conditions and Project effects. 

 

Another factor considered included future changes in river flows that could be caused by 

climate change or withdrawals for municipal or irrigation water systems. This effect has been 

considered with selection of the critical low flow conditions in 1988 for the assessment. 

Extremely low-flow conditions and high water temperatures were experienced in 1988. 

Together, these conditions make effects of discharges on the rivers more pronounced. 

Continued increased river flows, as has been the trend since 1988, would reduce the impact of 

effluent discharges from the WPCCs. Because there is uncertainty in the effect of climate 
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change on Red River flows, the more extreme 1988 condition was used as the critical low-flow 

condition in this assessment.  

 

Projected population growth within the City of Winnipeg over time has the potential to increase 

impacts on the river by increasing residential, commercial, and industrial wastewater discharges 

to, and subsequently, from the WPCCs. Currently, WPCC designs will not accommodate the 

projected increased wastewater load in 2031, therefore, WPCCs would have to be expanded to 

increase capacity, with or without this Project. Treatment plants, even without the Project, will 

be designed to remove BOD to the same effluent standards as are currently in place. Baseline 

and Project effects assessment considers wastewater discharge projected to the year 2031. 

Industrial discharges are assumed to increase up to 2031, therefore, the assessment considers 

effects of new industries that may have high wastewater load. The treatment systems will be 

designed to maintain the licence standards with added loads until 2031. If the City grows faster 

than anticipated or adds more industries with high wastewater flows, the next upgrade will be 

required earlier than 2031 to meet the licence.  

 

There is a trend towards conserving water in Winnipeg. Per capita demand for water and 

therefore per capita wastewater generated, has been decreasing since 1990. This rate of 

decreasing per capita water use is matched by the rate that the population is increasing, 

therefore, total flows to the WPCCs have remained steady since about 1990 and are not 

expected not to increase at the same rate as population over the next 25 years. A shift in the 

relative amount of effluent discharged from the plants may be experienced, with an increasing 

percentage of the City’s total discharges coming from the SEWPCC and a decreasing percentage 

from the NEWPCC total discharge. Population growth in the south end of the City is expected to 

be much higher than any other area of the City. This shift in population growth is explicitly 

considered in the design of WPCCs to 2031 and in the effects assessment. 
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8.3.3 Effects and Mitigation 

The Project will not change flows in the rivers. There is no additional water discharge caused by 

upgrades to the City of Winnipeg WPCCs. 

 

The Project does consider the projected increased baseline flows entering the facilities at 

particular plants such as the SEWPCC; however, these are not effects of the Project. It should 

be noted that the Project will provide greater ability to manage water quality in the future if low 

river flows occur more frequently and persist due to droughts caused by factors such as climate 

change or increased water withdrawals upstream of the City. Therefore, changes in the baseline 

surface water quantity are directly accounted for in the water quality assessment in the next 

subsection. 

 

The Red River Floodway will have no effect on medium and low river flows, therefore, no 

overlapping or cumulative effects between the Floodway project and the expansion of the 

WPCCs exist. An indirect effect of the expanded Floodway is the provision for greater flood 

protection to City of Winnipeg infrastructure, including wastewater collection and treatment 

infrastructure.  

 

• Neutral effect, not significant. 

 

Ongoing changes in climate have the potential to affect the Project’s performance, particularly 

with respect to the potential effects on the river flows. The long-term trends of the historical 

record suggests that annual Red River flow volumes have increased, which would provide ever-

increasing dilution of the discharged effluent. On the other hand, if climate change results in 

more frequent drought conditions, then critical events in the receiving streams may become 

more frequent. In either case, the improved characteristics of the Project-related effluent will 

result in a positive effect compared with comparable evolving baseline conditions without the 

Project. 
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• Positive effect, not significant. 

 

8.3.4 Residual Impact and Significance 

There are no residual effects from the Project on surface water quantity. 

 

• Neutral impact, not significant. 

 

8.3.5 Monitoring and Follow-up 

Since no changes to surface water quantity will occur as a result of the Project, no specific 

monitoring is required. However, the City currently monitors and will continue monitoring water 

use and wastewater generation by metering all accounts throughout the City of Winnipeg. 

Influent and effluent from each of the WPCCs is also monitored. The Province and the federal 

government measure and record flows and water levels in each of the rivers and are expected 

to continue doing so as part of their ongoing programs. Water levels throughout the study area 

(Figure 8-2) are also monitored by the City of Winnipeg and the Province. 

 

8.4 SURFACE WATER QUALITY 

8.4.1 Specific Approach 

In developing the baseline conditions for the rivers, various water-quality parameters were 

summarized using a 30-year record of biweekly water-quality monitoring data and specific 

water-quality modeling. The study also utilized a provincial database of water quality upstream 

and downstream of the City (see Appendix 8B for more detailed information on water quality). 

In describing the baseline, the general water-quality parameters and specific parameters 

potentially affected by the Project were reviewed. The water-quality assessment was based on 

1988 river conditions, which represent a critical time period with low flows and high 

temperatures, as defined in Section 8.3 on surface water quantity. In addition, a more typical 

scenario under median flow conditions through the City was assessed.  
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The approach taken to assess the evolving baseline with projected population growth in the City 

to 2031 included using a water quality model. The water quality model chosen was the US EPA 

WASP (Version 7.0) model. The model was calibrated to the critical low-flow condition in 1988, 

a period when the City conducted a special survey to collect information specifically for the 

purpose of water quality model calibration. The specific approach assumed effluent conditions 

that would occur in 2031 at the end of the 25-year design life of WPCC expansions and includes 

the impact of the growth of the City in terms of residential, commercial, and industrial 

wastewater discharges. The baseline condition models the rivers with wastewater discharges 

meeting the existing treatment plant standards that do not include nutrient control at each of 

the WPCCs. Analysis of the evolving baseline predicts how the rivers may be affected in 25 

years during a drought condition with no additional nutrient control. The effect of the Project is 

determined by considering the change in effluent quality, as described in the Project Description 

(Section 6).  

 

Key water-quality parameters involved in the potential eutrofication of the river were modeled. 

These parameters included phosphorus (organic and orthophosphate) and nitrogen (ammonia, 

organic nitrogen, and nitrite/nitrate), as these two nutrients play a substantive role in the 

potential growth of algae in the rivers and Lake Winnipeg. Algal growth, BOD, and DO were 

also considered. The model considered the effect of changes in rates of uptake with change in 

temperature, conservation of mass, advection, mixing, settling, and other biokinetic parameters. 

One limitation of the model is that the algal growth component does not consider nitrogen 

fixation by algae and does not determine how species composition may change. 

 

Therefore, to assess the potential effects of the Project on algal species, a literature review was 

completed to gain an understanding of algal growth in rivers around the world and how various 

factors change species composition, specifically focussing on potential changes in growth of 

cyano bacteria and subsequent nitrogen fixation. This is discussed briefly in this section and is 

dealt with in more detail in Section 9. Model results on changes in water quality due to the 

Project are used in Section 9 to determine the potential effects of the Project on aquatic biota in 

the river. 
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This section will assess affects of the Project on microbiological parameters as a result of year-

round disinfection at the WEWPCC and the SEWPCC and its addition to the NEWPCC. 

 

In terms of assessing the effects of nutrient control, NEWPCC nutrient removal is occurring in 

two stages. First is the reduction of nutrients in the centrate (both phosphorus and nitrogen) 

through the use of chemicals and an SBR treatment process (see Section 6.0). This will be 

followed at a later date by nutrient reductions in the remaining wastestream of the NEWPCC 

using a BNR treatment process. Effluent quality will conform to the same licence standard as 

the other two plants (15 mg/L Total Nitrogen and 1.0 mg/L Total Phosphorus). The BNR 

upgrade is not part of the current funding, therefore, it is not part of the Project. In this 

assessment, these two upgrades were not separated. The NEWPCC nutrient removal upgrade 

will be dependent upon prior completion of the centrate treatment process. The assessment 

considers effects of both stages, since the NEWPCC BNR process assumes the implementation 

of the centrate nutrient reduction project. The percentage of nutrients removed as part of the 

centrate nutrient removal project will be discussed to provide perspective on the relative benefit 

of this upgrade. 

 

There is interest from regulators and the public at this time regarding compounds known as 

Endocrine-Disrupting Chemicals (EDCs). Although the Project is not designed to address 

reduction of these compounds, there will be some comment on EDCs. Literature on EDCs and 

how they are reduced or changed by typical wastewater treatment processes has been 

reviewed as part of this assessment. As there are no direct regulatory standards on EDCs at this 

time, the direct effects of EDCs cannot be assessed in the same manner as other better 

understood compounds such as nutrients. 

 

An assessment of Project effects on Lake Winnipeg was also completed, but not to the level of 

detail comparable to the study of the rivers. Over the past 30 years, the City of Winnipeg has 

studied the lower Red and Assiniboine rivers and managed its effluent discharges in order to 

specifically design and operate WPCCs to mitigate impacts based on the best scientific 

knowledge available. A study of Lake Winnipeg to this level of detail is beyond the scope of this 
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assessment. The Lake is currently undergoing considerable study by various agencies such as 

the Lake Winnipeg Research Consortium, which involves federal, provincial, and university 

researchers including participation by the City. Management of the Lake is currently under 

review by the Lake Winnipeg Stewardship Board, which has provincial, federal, and municipal 

representatives, along with stakeholders in the basin such as fishermen and farmers. The 

Province of Manitoba is in the process of implementing a nutrient-management strategy for the 

Lake Winnipeg watershed. This assessment addresses how WPCC nutrient control upgrades 

relate to this overall nutrient management strategy. For baseline conditions, total mass loading 

to the Lake from the City of Winnipeg will be considered relative to overall loadings. A static 

assessment, considering average conditions over the past decade and a dynamic assessment, 

looking at changes in loads to the Lake over about a 30-year timeframe were developed. 

 

8.4.2 Baseline Conditions 

This assessment considers the baseline as the condition in the river without the Project at the 

end of the treatment plant upgrade design period (2031). General water quality of the Red and 

Assiniboine rivers is shown in Table 8-2. The range of values for each parameter is shown in 

this table, while more detailed data tables are shown in Appendix 8B. The Red and Assiniboine 

rivers display typical prairie river characteristics with high levels of suspended solids, particularly 

during the spring freshet, which generally decrease as the flow drops over the year. These 

rivers also have relatively high pH, in the range of 8 to 8.5, due to basic water chemistry and 

algal activity.  
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Key water quality parameters that will be directly affected by the Project are ammonia and 

constituents of the nutrients nitrogen and phosphorus, which are significant factors in algal 

productivity. The microbiological community will also be affected by the Project due to the 

addition of disinfection to the WEWPCC and NEWPCC treatment systems. Microbiological factors 

are considered with respect to E. coli or fecal coliforms, which is used as an indicator species 

for all human pathogens. The reduction of concentrations of the indicator species “indicates” a 

reduction of all pathogens posing a risk to human health. 

 

8.4.2.1 Ammonia 

The baseline condition for ammonia was analyzed relative to two different criteria in order to 

assess the potential impacts of ammonia on the aquatic environment. The end-of-pipe ammonia 

concentration condition was assessed relative to Environment Canada Guidelines on Ammonia 

(Environment Canada 2004) to obtain an indication of the potential for acute toxicity at the end-

of-pipe discharge. In-stream ammonia concentrations were also determined at the edge of the 

mixing zone at each effluent discharge. Environment Canada has developed guidelines on in-

Min Max
Temperature (C) 0.75 23.4
DO (mg/L) 6.6 15.6
TOC (mg/L) 6.5 28.1
pH 7.6 8.6
Suspended Solids (mg/L) 10 295
Turbidity (NTU) 7 127
Total Phosphorus (mg/L) 0.14 3.62
Total Kjeldahl Nitrogen (mg/L) 1.0 4.5
Ammonia (mg/L) 0.04 1.93
Nitrate Nitrite (mg/L) 0.06 1.11
Chlorophyll_a (ug/L) 3 59

Range of Long-Term 
Monthly Averages    

(1977-2004)Parameter

Table 8-2: Water Quality in the Red and Assiniboine rivers 
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stream ammonia, although these have been superceded by more site-specific local criteria 

developed after extensive toxicity testing on species found within the local rivers (see 

Appendix 9D for discussion on the development of a site-specific ammonia criteria). The 

Province of Manitoba has adopted this site-specific approach, which has a stronger scientific 

basis in developing a protective criteria for aquatic life in the Red and Assiniboine rivers. The 

licences for each of the WPCCs are based on meeting this in-stream criterion for the 30Q10 

low-flow conditions. The low flows used in licence development were for the period 1912 to the 

present (2004). The licence was developed to allow only 75% of the low flow to be allocated for 

the dilution of City of Winnipeg discharge. This method was developed in order to allow for 

additional development and discharges outside the City of Winnipeg immediately upstream or 

downstream of the City boundaries. 

 

In December 2004, Environment Canada published guidelines for the release of ammonia 

dissolved in water found in wastewater effluents (Environment Canada 2004). The document 

provides a guideline for maximum allowable ammonia concentrations in the effluent based on 

an equation in which the criteria value is dependent upon the pH of the effluent. In order to 

assess the baseline conditions, the historic effluent ammonia concentration and effluent pH data 

were reviewed.  

 

The equation developed by Environment Canada indicates that at lower pH, the maximum 

allowable ammonia concentration is much higher than when higher pH is experienced.  

 

Water quality data for each WPCC was reviewed to identify days on which both effluent 

ammonia and effluent pH were measured. These data were then plotted, along with the 

calculated ammonia criteria for the years 2004 to 2006 at each WPCC, as shown in Figure 8-3. 

For the NEWPCC and SEWPCC plants, the combinations of pH and ammonia shown 

demonstrate that current conditions do not exceed the maximum allowable criteria limits, as 

indicated by the criteria curve passing through the boxes showing the ranges of pH and 

ammonia values. This suggests that under baseline conditions, the WPCCs meet the 

Environment Canada effluent limits for ammonia. 
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Figure 8-3: Projected End-of-Pipe 
Ammonia Levels Relative to 

Environment Canada Criteria – 
Baseline 
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The WEWPCC effluent quality is considerably different from NEWPCC and SEWPCC with respect 

to ammonia and pH values. The WEWPCC polishing ponds decrease ammonia concentration 

and increase pH of the effluent. The combined effect is to create an effluent quality that is 

above the federal end-of-pipe ammonia guideline 22% of the time. The likely cause of the 

decrease in ammonia (which occurs in the summer months) is uptake of ammonia by the algae 

residing in the ponds. The algae also uptake CO2 dissolved in the effluent and therefore 

increases pH in the effluent. 

 

It is ironic that the existing polishing pond contributes to exceedance of the federal end-of-pipe 

guideline and yet produces an effluent that meets the provincial in-stream ammonia objectives. 

On balance, the ponds create an ecological benefit and should be retained and utilized in the 

future. 

 

The in-stream baseline conditions are represented by WASP model output for the baseline 

conditions in 2031, that is without ammonia reduction upgrades. Figure 8-4 shows the ammonia 

concentration downstream of each of the plants immediately after complete mixing. The 

baseline model results show that Red River ammonia levels in the fully-mixed zone at the 

SEWPCC and NEWPCC outfall locations exceed the site-specific ammonia criteria during August-

September. Ammonia levels at the WEWPCC outfall are below criteria values over the model 

period, likely as a result of uptake of ammonia by algae in the polishing ponds at this plant. 

WEWPCC ammonia levels increase through October as ammonia uptake in the ponds declines, 

along with air temperature. 

 

In addition to using the regulatory criteria as a guideline to determine the levels of protection 

required, a risk assessment approach was also used. TetrES (2002) developed a risk 

assessment in order to determine the risk to the most sensitive local species of fish when 

exposed to ammonia discharges from each of the plants. This risk assessment took into account 

not only the concentration of the ammonia, but the duration of exposure of the aquatic 

organism. Results of the risk assessment are summarized in Appendices 9D and 9E and a full  
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WEWPCC Outfall - Baseline Condition
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Figure 8-4: In-stream Ammonia 
Levels Relative to Site-Specific 
Criteria – Baseline (2031 loads 

from WPCC and 1988 flow 
condition) 
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description can found in the Red and Assiniboine Ammonia-Criteria Study Final Technical Report 

(TetrES 2002). The results indicated that downstream of the WEWPCC within the Assiniboine 

River, environmental risk would be acceptable if the polishing ponds are utilized during summer 

to reduce ammonia in effluent. Downstream of the SEWPCC, environmental risk was 

acceptable, even when projecting effluent flows into the future to the year 2031. Downstream 

of the NEWPCC existing baseline environmental risk was not acceptable and posed too high a 

risk for several species such as northern pike and channel catfish. It was determined that 

reducing the ammonia at the NEWPCC by treating the centrate stream, which is part of the 

current Project, would bring the risk to aquatic life to an acceptable level.  

 

8.4.2.2 River Nutrients and Algae 

The results of the water-quality simulation for each parameter are shown in Appendix 8C. A 

summary of the results is shown in Table 8-3. The table shows the maximum concentration of 

each parameter, except for dissolved oxygen, for which minimum concentrations are presented 

for the river reaches downstream of each WPCC. This illustrates baseline conditions without the 

Project. The WPCCs, without the Project, would be expanded to treat increased loads projected 

for the 2031 design year so that the same concentrations of BOD required by the existing 

licence are met. Baseline conditions during a typical river flow show dissolved oxygen 

concentrations above the Manitoba Water Quality Objectives, Standards and Guidelines 

(MWQSOG 2002) water quality criteria of 5 mg/L. Algal concentrations downstream of the 

WPCCs tend to increase and peak in the range of 100 to 140 mg/L. During the low-flow critical 

condition, algae concentrations are substantially higher, ranging from 140 to almost 200 mg/L.  
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Table 8-3: Peak Water-Quality Parameter Values 
Downstream of WPCCs (Jun1 – Sep 30) - Baseline 

 WEWPCC SEWPCC NEWPCC 

Critical Low Flow 
Ortho-P mg/L 0.26 0.54 0.75 
Total P mg/L 0.48 0.81 1.02 
Ammonia mg/L 0.97 3.63 6.43 
Nitrite / Nitrate mg/L 0.21 1.17 1.64 
Total N mg/L 2.57 5.50 9.38 
Chlorophyll-a ug/L 141 193 164 
CBOD mg/L 1.76 1.28 2.46 
DO (minimum) mg/L 6.48 5.94 6.31 

Median Flow 
Ortho-P mg/L 0.26 0.19 0.28 
Total P mg/L 0.45 0.29 0.41 
Ammonia mg/L 0.27 0.44 1.29 
Nitrite / Nitrate mg/L 0.17 0.90 0.56 
Total N mg/L 1.76 2.09 2.75 
Chlorophyll-a ug/L 113 97 138 
CBOD mg/L 1.19 1.81 1.70 
DO (minimum) mg/L 6.45 7.43 7.61 

 

Dissolved oxygen, however, still remains above water quality criteria throughout the region with 

the minimum observed at 5.4 mg/L. For discussion on the distribution of algal communities see 

Appendix 9. 

 

8.4.2.3 Lake Winnipeg Nutrient Loading 

As noted earlier in Section 8.3.2, the vast majority of inflow to Lake Winnipeg comes from the 

Winnipeg, Red and Saskatchewan rivers. Consequently, these three rivers account for most of 

the nutrient loading to the lake from the watershed. Average nutrient loads to the lake from 

various sources are summarized in Table 8-4, with Red River loads from different sub-

watershed areas and Winnipeg’s WPCCs listed separately. Total Nitrogen loading to the lake is 
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approximately 86,215 tonnes per year, while the Phosphorous loading is roughly 7,798 tonnes 

per year. 

 

The single largest source of nutrients is the Red River, which may contribute up to 42% and 

69% of the nitrogen and phosphorous loads respectively, not including WPCC loads and 

excluding any moderating influence of the Netley Marsh (which may further reduce Red River 

nutrient discharges to Lake Winnipeg by 50%). In order of decreasing proportion, excluding 

WPCCs, the next largest nutrient load sources are the Winnipeg River, atmospheric deposition 

and the Saskatchewan River. Note that even though the Saskatchewan River drains an area 

encompassing major cities (e.g., Edmonton and Calgary) and significant agricultural land, the 

load from this source is still less than that derived from atmospheric deposition. Together, loads 

from the Red (excluding WPCCs), Winnipeg and Saskatchewan rivers and atmospheric 

deposition account for roughly 85% of nutrient loads to Lake Winnipeg. 

 

WPCC discharges represent approximately 4.2% and 5.3% of nitrogen and phosphorous loads 

respectively. The nitrogen load is lower than the loading from the Red, Winnipeg and 

Saskatchewan rivers and the atmosphere. The phosphorous load is less than the loading from 

the Red and Winnipeg rivers and atmospheric loading, but is higher than the Saskatchewan 

River loading. As was the case with the Saskatchewan River loading, the WPCC discharges 

contribute less nutrient loading to Lake Winnipeg than atmospheric deposition. Additionally, 

while WPCC nutrient loads are relatively steady from year to year, the variability of loading from 

runoff and atmospheric sources is substantial. The year-to-year variability of nutrient loads from 

runoff and atmospheric sources can be several times greater than the total loading from the 

WPCCs. 

 

The data presented in Table 8-4 show that potential WPCC nutrient loads to Lake Winnipeg are 

a relatively small percentage of the total load entering the lake from all sources. For this reason, 

the overall benefit to Lake Winnipeg resulting from WPCC nutrient load reductions may be 

limited. It is likely that measurable improvements to the lake will require load reductions from 

the other major nutrient sources in addition to reductions from the WPCCs. Additionally, since 
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runoff sources are highly variable, the effect of reducing WPCC loads may be masked by year-

to-year variations from other sources.  

 

 

8.4.2.4 Microbiological 

The WPCCs reduce fecal coliforms (these are considered an indicator of the potential for 

pathogenic bacteria) and other bacteria substantially, however, the WPCCs discharge high 

concentrations of bacteria. In order to meet end-of-pipe regulations in Manitoba, effluent 

discharges must be below 200 cfu/100 mL, therefore, disinfection of effluent is required. Fecal 

coliforms in the river come from a number of sources including the effluent from the WPCCs, 

combined sewer overflows (CSO), and runoff from separate drainage systems. Fecal coliforms 

also run off the land upstream and downstream of the City of Winnipeg. The fecal profile at this 

time (2004) is shown in Figure 8-5. This, however, is not how baseline conditions will evolve by 

the end of the design period for the WPCCs (2031). There are numerous activities that affect 

fecal coliform concentrations other than the Project. Currently, only the SEWPCC has an effluent 

Load 
t /year % of Total

Load 
t /year % of Total

Upstream of Manitoba
United States (Red and Souris rivers) 20,113          23.2% 2,746            40.1%
Saskatchewan and Alberta 
(Saskatchewan and Assiniboine rivers) 8,339            9.6% 359              5.2%
Ontario (East Side and Winnipeg rivers) 20,488          23.6% 1,050            15.3%

Manitoba Sources
Point Sources Outside of Winnipeg 1,423            1.6% 255              3.7%
Estimated Natural Background 18,088          20.9% 307              4.5%
Agriculture 5,103            5.9% 1,210            17.7%
Atmospheric Loads 9,500            11.0% 475              6.9%

Subtotal w/o CoW 83,054          95.8% 6,402            93.4%
CoW Sources² 3618 4.2% 450 6.6%

Total Contributions to Lake 86,672          100.0% 6,852            100.0%

2. City of Winnipeg Loads have been updated to reflect new information in this EA

Nitrogen Phosphorus

1. Lake Loads from Manitoba Water Stewardship "Questions and Answers-Water Quality 
Management Zones for Nutrients," February 2006

Table 8-4: Nutrient Loads to Lake Winnipeg by Source - Baseline

Source¹
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UV disinfection system. The City is currently installing similar effluent disinfection facilities at the 

NEWPCC as part of the overall upgrade program, but it is not part of the funded Project. 

However, it is closely linked to the Project and is considered in this assessment.  

 

In addition, over the next 25 years, the City will be undertaking a CSO control program that will 

greatly reduce the number and volume of CSOs. Over time, increased growth in areas of the 

City with separate sewers will add more land drainage and therefore the sources of fecal 

coliforms will increase. The amount of fecal coliforms from separate land drainage sources is 

considerably less than the amount derived from CSOs or non-disinfected wastewater effluent. 

Therefore, the trend observed in the evolving baseline of fecal coliform concentrations in the 

river is decreasing, as shown by the estimated profile in Figure 8-5.  

 

Figure 8-5: Red River Fecal Coliform Profile – Baseline with CSO Control Implemented
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8.4.2.5 Endocrine-Disrupting Compounds 

Endocrine-disrupting compounds (EDC) and other parameters are an emerging concern with 

respect to wastewater treatment. EDCs are found in river systems and treated effluent around 

the world. It is expected that EDCs are present in the Red and Assiniboine rivers and 

wastewater effluent; however, there is no specific monitoring for EDCs in the river or effluent. 

Sampling methods for EDCs are still evolving and not reliable (see Section 6 for more 

information on EDCs). The Project is not specifically designed to treat wastewater for these 

compounds. 

 

A literature review of the current understanding of EDCs and their fate in aquatic environments 

and with regard to wastewater treatment plant effluents is reported in Appendix 8D. 

 

8.4.3 Project Effects and Mitigation 

The key water quality parameters affected by the Project are ammonia, nitrogen, phosphorus, 

and algae. Project effects on these key parameters are discussed in detail in this section. 

Additionally, Project effects on microbiological characteristics, EDCs, and Lake Winnipeg are 

briefly discussed. 

 

8.4.3.1 Construction Effects 

Each of the WPCCs is located more than 0.5 km from the river and no work is being done on 

the outfalls from each of the plants at the riverbanks. Given the distance from the river, no 

work will be done near riparian areas and with an environmental protection plan in place, there 

will be no effect on sediment discharges or hydrocarbon discharges from construction on the 

water quality in the Red or Assiniboine rivers. The construction activity is anticipated to result in 

a neutral effect occurring in the river. 

 

• Neutral effect, not significant. 
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8.4.3.2 Effect of Operation – Ammonia 

8.4.3.2.1 End of Pipe 

Overall, the Project reduces ammonia concentrations in the final effluent discharged from each 

of the WPCCs. Without the Project, ammonia levels from the WEWPCC are typically much lower 

than those from SEWPCC and NEWPCC due to polishing ponds at WEWPCC. To assess ammonia 

reduction, both end-of-pipe ammonia criteria proposed by Environment Canada in their 

guidance to municipal wastewater effluent discharges (Environment Canada 2004), and in-

stream concentrations versus site-specific criteria for the Red and Assiniboine rivers (TetrES 

2005) were examined. 

 

An assessment of the Project effects on end-of-pipe ammonia concentrations versus the 

Environment Canada Guideline is shown in Figure 8-6. The chart for each plant shows the range 

of expected ammonia and pH with the Project as a shaded area relative to the range of 2004-

2006 baseline data previously shown in Figure 8-3. Figures 8-6 clearly shows that the effect of 

the Project will substantively reduce the range of the concentration of ammonia in the effluent. 

 

For the NEWPCC plant, centrate treatment, a component of the Project, will decrease 

concentrations of ammonia. The reduction of ammonia should bring the expected range of 

ammonia in the effluent to between 25 mg/L and 18 mg/L. If pH is less than 8.0, the 

concentration ranges will remain below the Environment Canada Acute Guideline (Figure 8-6). 

Full BNR, a component of the Project, will reduce ammonia concentrations to 1-3 mg/L, well 

below the Environment Canada Acute Guideline. For the SEWPCC plant, the Project will 

decrease ammonia concentrations in effluent to very low levels (1-3 mg/L), and they will remain 

below the Environment Canada Acute Guideline. At the WEWPCC, the existing polishing ponds 

reduce ammonia concentrations in the effluent significantly during the summer; however, the 

ponds are less effective in the winter. Therefore, the Project will affect the ammonia 

concentrations in the effluent during winter and reduce these concentrations to a 1-3 mg/L,  
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Figure 8-6: End-of-Pipe Ammonia 
Levels Relative to Environment 
Canada Criteria – Project Effect 
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below the Environment Canada Acute Guideline. In summer the control of nutrients (especially 

total phosphorus) should decrease algal activity and will therefore reduce the frequency of very 

high (>9.0) pH values. The probability of meeting Environment Canada guidelines at the end-

of-pipe should increase with the Project (Figure 8-6). In summary, the Project will have a 

neutral (at SEWPCC and NEWPCC) to beneficial effect (at WEWPCC) in terms of meeting federal 

guidelines for end-of-pipe concentrations. This reversible positive effect will result in a moderate 

magnitude change to the local/regional study area, but since it improves compliance to a 

regulatory threshold, it is likely significant. 

 

• Neutral to positive effect, significant. 

 

8.4.3.2.2 In-stream 

The effect of the Project, as related to meeting in-stream ammonia criteria, was also assessed. 

The Project will greatly reduce in-stream concentrations of ammonia downstream of each of the 

three WPCCs. Maximum in-stream ammonia concentrations are reduced by more than 90% 

downstream of SEWPCC and NEWPCC, and by more than 80% downstream of WEWPCC. The 

effect of the Project was assessed by comparing predicted 2031 ammonia concentrations 

against the site-specific ammonia objective, as shown in Figure 8-7. This figure shows that in-

stream ammonia criteria will be easily met during critical low-flow conditions. A summary of 

ammonia concentrations against criteria during typical conditions is also shown in Appendix 8C. 

The licence limit provided for each of the WPCCs for ammonia is based on meeting the in-

stream criteria for the 30Q10 low-flow conditions (see Section 8.2.2 for discussion on flows). 

These limits are easily met by the Project’s primary goal of reducing total nitrogen. In order to 

meet total nitrogen concentration limits of 15 mg/L, ammonia loads must be well below those 

specified in the licence.  



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

8-31

Surface Water 
Quantity and Quality

WEWPCC Outfall - Project Effect
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Figure 8-7: In-Stream Ammonia 
Levels Relative to Site-Specific 
Criteria – Project Effect (for 
projected 2031 WPCC load condition 
during very low river flow) 

Note: Chronic criteria limit is to 
protect against long-term non-lethal 
effects. No acute effects causing fish 
kill would be expected with or 
without the Project. 
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For the baseline conditions, there exists a risk to aquatic life due to ammonia concentrations 

that may be high enough to harm the most sensitive species found in the Red and Assiniboine 

rivers. The previous ammonia study (TetrES 2002) had assessed risk considering duration and 

level of ammonia exposure downstream of each WPCC. Results indicated the chronic risk to 

aquatic life downstream of the NEWPCC may be unacceptable during low-flow conditions; 

however, there is not a risk of acute toxicity causing fish kills. Additional treatment of the 

centrate wastestream to reduce ammonia concentrations will reduce risk in the river 

downstream of the NEWPCC to an acceptable level. Risk to aquatic life downstream of the other 

WPCCs was at an acceptable level, so long as polishing ponds continue to be used during 

summer months at the WEWPCC. The Project will provide a higher level of protection to reduce 

risk to aquatic life to an acceptable level.  Full development of BNR treatment processes at all 

three plants will essentially eliminate the risk from ammonia for local species residing in the Red 

and Assiniboine rivers. The Project effect, therefore, is beneficial in terms of meeting federal 

and provincial criteria and reducing risks from ammonia to aquatic life. This reversible positive 

effect will result in a moderate magnitude change to the local/regional study area, but since it 

ensures compliance to a regulatory threshold, it will be significant. 

 

• Positive effect, significant. 

 

8.4.3.3 Effects of Operation – River Nutrients and Algae 

The Project is specifically designed to reduce nutrients in effluent (i.e., both phosphorus and 

nitrogen reduction will occur). Affect on concentrations of these parameters in the rivers and 

indirect affects on algal concentrations are assessed. The effect on dissolved oxygen 

concentrations in the river was also assessed. To understand the Project effects, the water 

quality model simulated concentrations of each nutrient, along with algae, dissolved oxygen, 

and BOD. Baseline conditions discussed earlier (Subsection 8.4.2) were compared to modeled 

water quality with the Project to determine the Project effect. Two flow condition scenarios 

were considered; one based on the 1988 critical low-flow, and another for the more typical 

median-flow condition. A complete set of graphics illustrating the model results for baseline 
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conditions and the conditions with the Project are shown in Appendix 8C. This section indicates 

the relative change in maximum concentration of each key parameter (for dissolved oxygen, 

minimum concentrations are compared) without the Project and with the Project, as 

summarized in Table 8-5. These are shown for key locations downstream of each WPCC. 

 

It should be noted that in-stream changes downstream of NEWPCC reflect effluent changes at 

all three WPCCs. While the NEWPCC is the largest discharge, the SEWPCC and WEWPCC 

effluent discharges also impact on conditions in the lower Red River. The relative contribution of 

upgrades to individual WPCCs to water quality changes downstream of the NEWPCC would be 

difficult to reasonably identify and was not considered in this assessment. The with-Project 

condition assumes completion of the Project and other planned upgrades at all three plants. 

 

Downstream of the WEWPCC outfall to the Assiniboine River, dissolved concentrations will be 

reduced by approximately 5% and total phosphorous by approximately 15%. Total nitrogen and 

ammonia concentrations will be reduced approximately 20% and 80% respectively; however, a 

subsequent increase in nitrates of approximately 194% due to ammonia nitrification is 

anticipated. The overall impact on algae is expected to be a modest decrease in the peak algal 

mass by 11% and very little change in overall mass of algae along the Assiniboine River 

downstream of the WEWPCC for the entire summer under critical low-flow conditions. Under 

typical conditions, changes are even more modest, with a 3 to 10% reduction in phosphorus 

and about 2% reduction of total nitrogen anticipated. Chlorophyll-a will be virtually the same 

with or without the Project for this flow condition due to relatively high concentrations of 

nutrients arriving in the City upstream of the WEWPCC treatment centre. These high nutrient 

levels will continue to allow for growth of algae in the Assiniboine River within the City of 

Winnipeg. If ongoing provincial nutrient programs and activities (LWSB 2005) are effective, it is 

expected that nutrient concentrations upstream of Winnipeg on the Assiniboine River will also 

decrease. This cumulative reduction in nutrients will make the Project relatively more effective 

in reducing algal concentrations in the Assiniboine River and ultimately Lake Winnipeg. 
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Table 8-5: Peak Water-Quality Parameter Values Downstream of WPCCs (Jun1 – Sep 30) - Project Effect 
 WEWPCC SEWPCC NEWPCC 
 Without 

Project 
With 

Project 
% 

Change 
Without 
Project 

With 
Project 

% 
Change 

Without 
Project 

With 
Project 

% 
Change 

Critical Low Flow          

Ortho-P mg/L 0.26 0.25 -5 % 0.54 0.23 -58 % 0.75 0.21 -72 %
Total P mg/L 0.48 0.41 -15 % 0.81 0.30 -63 % 1.02 0.30 -70 %
Ammonia mg/L 0.97 0.19 -80 % 3.63 0.16 -95 % 6.43 0.24 -96 %
Nitrite / Nitrate mg/L 0.21 0.62 194 % 1.17 1.14 -3 % 1.64 1.30 -21 %
Total N mg/L 2.57 2.09 -18 % 5.50 2.66 -52 % 9.38 3.42 -64 %
Chlorophyll-a ug/L 141 125 -11 % 193 148 -23 % 164 103 -37 %
CBOD mg/L 1.76 1.16 -34 % 1.28 1.28 0 % 2.46 1.02 -59 %
DO (minimum) mg/L 6.48 6.51 0.4 % 5.94 6.33 6 % 6.31 7.13 13 %

Median Flow 
Ortho-P mg/L 0.26 0.25 -3 % 0.19 0.17 -10 % 0.28 0.20 -28 %
Total P mg/L 0.45 0.41 -10 % 0.29 0.25 -13 % 0.41 0.28 -32 %
Ammonia mg/L 0.27 0.19 -29 % 0.44 0.14 -69 % 1.29 0.10 -92 %
Nitrite / Nitrate mg/L 0.17 0.26 56 % 0.90 0.91 2 % 0.56 0.54 -3 %
Total N mg/L 1.76 1.79 2 % 2.09 1.99 -5 % 2.75 1.90 -31 %
Chlorophyll-a ug/L 113 106 -6 % 97 97 0 % 138 128 -7 %
CBOD mg/L 1.19 1.04 -13 % 1.81 1.81 0 % 1.70 1.46 -14 %
DO (minimum) mg/L 6.45 6.52 1 % 7.43 7.56 2 % 7.61 7.55 -1 %
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Downstream of the SEWPCC, algal concentrations will decrease to a larger degree than 

downstream of the WEWPCC. Dissolved and total phosphorous concentrations are reduced by 

about 60% during low flows and about 10% and 13% respectively at median flows. The in-

stream total nitrogen reduction downstream of the SEWPCC during low flows will be about 

50%, with ammonia being reduced by about 95%, while nitrates are reduced by about 3%. 

This will result in an overall anticipated reduction in peak algae mass downstream of the 

SEWPCC by about 23%. Figure 8-8 illustrates the changes in algal mass downstream of the 

SEWPCC during critical low-flow conditions. The peak reduction will be more dramatic in late 

summer when the flows are much lower and the SEWPCC nutrient load is a larger portion of the 

river’s overall nutrient load. In late summer, the algal mass may decrease by 80%. Model 

results project that the limiting factor for algal growth in the reaches downstream of the 

SEWPCC will be phosphorus concentrations.  

 

During typical flow conditions, the reduction of nutrients downstream of the SEWPCC will be 

less dramatic and the overall peak algal mass will remain about the same. This is because 

during typical conditions the initial June peak of algae is driven by upstream nutrient loads 

rather than the SEWPCC nutrient levels. Later in the summer, during lower flows in July and 

August, there will be a reduction in nutrients, as shown in Figures in Appendix 8C.  

The NEWPCC is the largest of the three treatment plants and its effluent discharge has the 

greatest effect on downstream water quality conditions. Reduction of nutrients in effluent from 

this plant therefore have the largest impact on Red River water quality, especially during critical 

low-flow conditions. Table 8-5 shows the concentrations of the key parameters and differences 

with the Project. During low-flow conditions, total nitrogen and phosphorus parameters are 

reduced in the range of 60-70%, with ammonia decreasing approximately 95%. The 

subsequent decrease in Chlorophyll-a indicates an approximate 40% decrease in peak algal 

mass.  

 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

8-36

Surface Water 
Quantity and Quality

 

For the critical low-flow condition there are two peaks in algal mass downstream of the 

NEWPCC. One peak typically occurs in June, with a second peak occurring in late July to early 

August. The reduction of nutrients in NEWPCC effluent will have a larger impact on algal growth 

in August, with algal mass being reduced by as much as 90% due to BNR treatment. A 

limitation in the WASP model is that nitrogen fixation is not simulated. Therefore, when 

nitrogen is a limiting factor, some algae may fix nitrogen from the air and the actual mass of 

algae may be higher than predicted by the model. 

 

During typical median-flow conditions, algal mass will not change during the June period; 

however, it will be reduced by about 60% in July/August. Reductions in total phosphorus and 

total nitrogen also occur with the Project at median flows, with peak-nutrient levels being 

reduced approximately 30% downstream of the NEWPCC in the Red River.  

Norwood Bridge - Project Effect
1988 Critical Low Flow
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Figure 8-8: Algal Mass at the Norwood Bridge – Project Effect 
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The Project’s reduction of nutrients, both in the effluent and subsequently in the receiving 

rivers, will generally result in positive effects, which are reversible and moderate in magnitude, 

occurring during the life of the Project and over the local and regional study areas. The Project 

will ensure compliance to regulatory thresholds and is therefore significant. 

 

• Positive effect, significant. 

 

8.4.3.4 Effects of Operation – Microbiological Concentrations in the River 

The City of Winnipeg has an overall program to reduce fecal coliform discharges to the river by 

disinfecting the effluent of all three WPCCs and through CSO control. The Project includes the 

CSIF-funded addition of disinfection at the WEWPCC. The WEWPCC effluent is already 

disinfected by a natural polishing pond during summer recreational months. Therefore, it is 

expected that the Project will have no substantive effect on fecal coliforms during the summer 

recreation season when people are most likely to be exposed to river water. The effect of 

disinfection of the NEWPCC is considered and is shown in Figure 8-9. Effects on health are 

discussed in the socio-economic section of this assessment (Section 12). The year-round 

disinfection will ensure compliance with the WEWPCC licence. 

 

The Project, and its related physical works and activities, will result in positive effects that are 

reversible, moderate in magnitude to the local and regional study areas, occurring over the life 

of the Project, which will ensure compliance to regulatory thresholds and are therefore 

significant. 

 

• Positive effect, significant. 
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8.4.3.5 Effects of Operation – EDCs 

Considerable research is being conducted on the issue of concentration levels of human sourced 

EDCs in the effluent of municipal wastewater treatment plants (discussed in detail in 

Appendix 8). While the Project is not designed to address this issue, the addition of treatment 

cycles to the WPCCs is anticipated to result in enhanced removal of some types of these 

substances. The neutral to positive effect will be reversible, occurring continuously during the 

life of the Project (intermediate term), and will influence the local and regional area and be low 

to moderate in magnitude. 

 

• Neutral/positive effect, not significant. 
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8.4.3.6 Effects of Operation – Lake Winnipeg Nutrients 

There will be a reduction in total nitrogen and total phosphorus loads to Lake Winnipeg due to 

improved effluent discharges from the WPCCs (see Table 8-6). In total, City of Winnipeg 

phosphorus loads will be reduced by 106 tonnes/year due to the Project component only 

(excluding the NEWPCC BNR upgrade). This represents a 23% reduction in total phosphorus 

from the City of Winnipeg, and will meet the short-term goals of the ongoing provincial nutrient 

programs and activities (LWSB 2005) of a 10% reduction in phosphorus from all sources. With 

the addition of the NEWPCC upgrades to meet 1 mg/L phosphorus effluent objectives, total 

phosphorus reduction on an annual basis will be 293 tonnes/year, cutting the City’s phosphorus 

discharges by 65%.  

 

The 106-tonne reduction of phosphorus due to the Project is roughly 1.5% of total phosphorus 

discharged to Lake Winnipeg from all sources on an annual basis. The total phosphorus load to 

the lake will be reduced approximately 4.3% with full BNR implementation at the NEWPCC. The 

effect of phosphorous reductions will likely not be measurable due to the high variance of other 

phosphorous loads entering Lake Winnipeg. Other factors such as an overall reduction in 

nutrients across the watershed will enhance the benefits of the City of Winnipeg nutrient 

reduction program. The positive effect will be reversible, low magnitude, occurring over the life 

of the Project in the regional study area. 

 

• Positive effect, not significant. 

 

The addition of BNR at the SEWPCC and WEWPCC, and centrate treatment for nitrogen removal 

at the NEWPCC (i.e., the Project) will reduce total nitrogen loads from the WPCCs by 

673 tonnes/year. This is a 19% reduction in nitrogen loads from the City of Winnipeg and will 

meet the Province’s target of reducing nitrogen by 13% in the short term. With the inclusion of 

the NEWPCC BNR, the City of Winnipeg total nitrogen loads to the rivers will be reduced by 

1,708 tonnes/year, a 47% reduction. Total nitrogen loads to Lake Winnipeg from all sources 
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would be reduced by approximately 0.8% due to the Project and 2.0% with BNR in use at the 

NEWPCC. The reduction of nitrogen will have a neutral effect of low magnitude. 

 

• Negative effect, not significant. 

 

Table 8-6: Lake Winnipeg Nutrient Load Reductions – Project Effect 
 Nitrogen Phosphorous 

Total Baseline Loads – t/yr 
City of Winnipeg WPCCs 3,618 450 

Lake Winnipeg 86,672 6,852 

WPCC Load Reductions 
t/yr 

% of 
CoW 
Loads 

% of 
L Wpg 
Loads 

t/yr 
% of 
CoW 
Loads 

% of 
L Wpg 
Loads 

CSIF Projects 673 19% 0.8 % 105.5 23% 1.5%
CSIF and CoW Program Upgrades 1,708 47% 2.0% 292.5 65% 4.3%

 

The Project and subsequent upgrades were assessed to determine if the N-to-P ratio might be 

reduced, thereby potentially reducing water quality by increasing the risk of producing 

cyanobacteria blooms. The Project and related upgrades will increase the N-to-P ratio by 

reducing the proportion of existing P more than it reduces the proportion of existing N (see 

Table 8-6). When the City’s nutrient-reduction program is complete, nitrogen and phosphorus 

loads from the City to Lake Winnipeg will be about 2.2% and 2.4% respectively (Table 8-7). 

 

• Positive effect, not significant. 

 

Table 8-7: Annual Lake Winnipeg Nitrogen and Phosphorus Load Contributions  
After Total City Program Reduction 

Nitrogen Phosphorous  

Load 
(t/year) % of Total Load 

(t/year) % of Total 

Subtotal c/w CoW 83,054 97.8% 6,402 97.6%
CoW Sources 1,910 2.2% 158 2.4%

Total Contributions to Lake 84,964 100.0% 6,560 100.0%
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8.4.4 Residual Impact and Significance 

The residual effects and significance on various water quality aspects are (Table 8-7): 

 

• There should be no significant effects on water quality from construction during this Project. 

• During construction no activity will be occurring within the river or in riparian habitat, 

therefore, the probability of an effect on water quality due to construction activity or from 

discharges of sediment during construction is very low. Mitigation will be provided through 

implementation of an environmental protection plan for all construction activities. Since this 

is a water quality mitigation Project, no additional mitigation is required, although 

monitoring and analysis, which has occurred in the past, should continue to reduce the 

uncertainty and optimize benefits. This is further discussed in Section 9. 

• The reduction of ammonia will have a significant effect in terms of meeting criteria and 

reducing risk to aquatic life in the rivers.  

• There will be significant ammonia reduction, bringing effluent discharges and in-stream 

quality into compliance with Environment Canada and provincial effluent and water quality 

guidelines. Specifically, removal of ammonia from the centrate stream at the NEWPCC will 

assist greatly in reducing the risk to aquatic life.  

• The reduction of nutrients will be beneficial in reducing algae in the rivers. The ecological 

significance of this reduction is discussed in Section 9.  

• The Project will allow for the reduction of both nitrogen and phosphorous loads, and 

provides greater flexibility in the control of these parameters in the river, and, to a much 

lesser degree, in Lake Winnipeg. The project therefore provides a beneficial effect, although 

this could not be classified as significant, particularly with respect to the Lake. 

 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

8-42

Surface Water 
Quantity and Quality

8.4.5 Monitoring and Follow-up 

Key aspects of follow-up and monitoring for the Project effects include:  

 

• Continuation of end-of-pipe monitoring (specifically for ammonia and pH in the effluent to 

determine compliance with Environment Canada guidelines). 

• Continuation of the City of Winnipeg biweekly monitoring program at existing stations. 

• During critical low-flow periods (with flows close to 30Q10), an extensive water quality 

monitoring program investigating all parameters including algal species should be 

conducted. 

• The City should monitor future literature and changes in regulations on emerging issues 

such as EDCs. 

• Although the construction is occurring far from the rivers, best management practices 

should be employed to ensure management of parameters such as erosion and sediment 

action. 

 

Table 8-8 
Summary of Effects on Water Quantity and Quality 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Potential for surface water 
contamination due to oil and 
fuel leaks/spills. 

The Environmental Protection 
Plan will specify both the 
appropriate procedures to follow 
to prevent oil and fuel leaks/spills 
and procedures to follow in the 
event that an oil or fuel leak/spill 
occurs. 

No effects anticipated. 

Potential for the treatment 
system to be disrupted during 
construction. 

Construction protocols will 
require continuous operation 
during construction. 

Effects will not occur due to 
the continuous operation of 
WPCCs during construction. 
No effects anticipated. 

Potential for increased 
sediment discharge from 
surface runoff during 
construction. 

None required. Construction work will not 
occur within 500 m of a river. 
No effects anticipated. 
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Table 8-8 
Summary of Effects on Water Quantity and Quality 

Description of Effect Mitigation Residual Effects And 
Significance1 

Operation – Critical Low-Flow Conditions 

Reduction of ammonia 
concentration in rivers. 

None required. Compliance with provincial 
surface water quality criteria. 
Positive effect, significant. 

Reduction of total phosphorous 
and total nitrogen 
concentrations in effluent. 

None required Compliance with regulatory 
criteria. 
Positive effect, significant. 

Reduction of fecal coliform 
concentrations in effluent. 

None required. Compliance with regulatory 
criteria. 
Positive effect, significant. 

Operation – Long-Term Typical Conditions 

Reduction of ammonia 
concentration in effluent at 
end-of-pipe. 

None required. Compliance with federal end-
of-pipe water quality criteria. 
Positive effect, significant. 

Reduction of total phosphorous 
and total nitrogen 
concentrations in effluent. 

None required Compliance with regulatory 
criteria. 
Positive effect, significant. 

Reduction of nutrient loads to 
rivers and Lake Winnipeg. 

None required. Potential effect is likely not 
measurable due to high 
background loads. 
Positive effect, not 
significant. 

Reduction of Endocrine-
Disrupting Compounds (EDC) 
in effluent. 

None required. Some EDCs likely to be 
reduced but effect likely not 
measurable. 
Neutral to positive effect, 
not significant. 

Reduction of fecal coliform 
concentrations in effluent. 

None required. Compliance with regulatory 
criteria. 
Positive effect, significant. 

Reduction of fecal coliform 
concentrations in rivers. 

None required. Reduction likely not 
discernable due to high 
variability of in-stream 
conditions. 
Positive effect, not 
significant. 

 

 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

9-1

Aquatic  
Assessment 

9.0 AQUATIC ASSESSMENT 

9.1 GENERAL APPROACH 

The Project is anticipated to have a number of potential effects on the chemical characteristics 

of the effluent released from the WPCCs. The nature of these effects and their effect on water 

quality is described in Section 8.0. In general the Project and related Project components will 

result in reduced concentrations and loadings of nitrogen-based nutrients and phosphorous to 

the receiving aquatic environments. Various Project components will also result in reduced 

discharges of human-related coliform bacteria to the receiving environments. All of these water-

quality changes to the river due to changes in effluent discharged from the WPCCs have the 

potential to result in changes to the ecosystem dynamics and community structure of the Red 

and the Assiniboine rivers. 

 

To describe the implication of this change, the potential effects on the aquatic environment 

have been addressed in the following categories: 

 

• Microbiological Ecosystem – native microbes (non-human pathogens) 

• Aquatic Flora – primarily phytoplankton and other algae in the rivers 

• Aquatic Fauna – invertebrates 

• Aquatic Fauna – fish, clams and other animals 

 

Activities upstream of the WPCCs’ discharge points to the rivers will alter the aquatic 

environment to which the Project releases its effluent. In this fashion, the upstream natural- 

and human-influenced environmental conditions will affect the Project’s ability to remain within 

its design targets for in-stream water quality and related aquatic effects. Likewise, the Project 

will alter the water quality of the receiving rivers, affecting the ability of downstream activities 

to satisfy their respective in-stream water quality goals and related aquatic effects. The 

Project’s aquatic performance will therefore be affected by the environment, and will, in turn, 
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affect the environment. With respect to the Project’s aquatic assessment, three general areas of 

actions (or projects or activity of human origin) of potential cumulative effect occur: 

 

• Other projects or physical activities associated with wastewater treatment either in the 

WPCCs or the associated collection system. 

- Section 4.0 provides a description of the various components that are a part of the 

Project, however the City of Winnipeg Wastewater Program contains a number of 

initiatives that will not receive federal funding and are not part of the CEAA defined 

“Project.” These components include: 

 NEWPCC BNR-Nutrient Control. 

 Expansion of the SEWPCC UV disinfection to year-round use. 

 Expansion of the SEWPCC to increase capacity. 

 Combined Sewer Overflow Program. 

 Related Combined Sewer Overflow Master Plan and the NEWPCC Master Plan. 

• Other projects or physical activities upstream of the individual WPCC discharge points which 

may affect the ability of this Project to satisfy its goals. 

- There are numerous municipal and industrial discharges of effluents to the upstream 

reaches of both the Red and Assiniboine rivers that could have implications with respect 

to the availability of aquatic nutrients in the receiving environment. Non-point source 

discharges from groundwater/natural sources and evolving agricultural practices/land-

use all contribute to the nutrient dynamics of the receiving rivers. 

• Other projects or physical activities downstream of the combined WPCC discharges that may 

affect the ability of this Project or other projects to satisfy their goals. 

- The stretch of the Red River downstream of the City of Winnipeg to its discharge to Lake 

Winnipeg through Netley Marsh contains fewer municipal and industrial discharges of 

effluents as well as other non-point source discharges. This is the reach of the receiving 

environment that will be the most affected by the Project. 

 

In many cases, it is difficult to isolate the anticipated effects of the components defined as part 

of the Project, from related activities occurring at the WPCCs. For the purposes of the aquatic 
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assessment, the components that will have an anticipated affect on water quality and in turn 

the aquatic environment were grouped and a water-quality model was used to predict the 

overall potential environmental effects, as discussed in Section 8.0.  

 

The subsequent aquatic effects assessment also incorporates all of these components into a 

cumulative effects assessment that is fully integrated into the determination of the significance 

of the Project’s impacts on the environment.  

 

The Project’s potential effects on the aquatic environment are anticipated to be restricted to 

those related to the changes in effluent characteristics (either microbial or chemical) during 

operation. Due to the WPCCs being located over 500 m from the riverbanks and the absence of 

any alterations to the outfalls, no physical changes to aquatic or fish habitats are anticipated to 

occur during construction of the Project. Therefore, the Project will not alter any fish habitat, 

including spawning, breeding, rearing, and migratory habitats. Equally, no habitat of any 

aquatic species, either currently or proposed for listing under the federal Species at Risk Act, 

will be altered by the Project. 

 

The assessment of each of the four categories of aquatic environments is structured as follows: 

 

• Approach to the Assessment – describes the various components of the Project, the 

components of physical activities related to the Project that have been integrated into the 

assessment. Other upstream or downstream environmental components that may act 

cumulatively with the anticipated effects are also described. 

• Baseline conditions – The descriptions of the baseline conditions are detailed in the 

attached Appendices and will be referenced. Those components of the baseline relevant the 

assessment will be summarized. 

• Effects and Mitigation – Assessed using three scenarios: 

- Construction 

- Critical Conditions 

- Long-term Conditions 
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• Residual Impacts and Significance – Summary of the conclusions of the assessment, 

and 

• Monitoring and Follow-up – Summary of monitoring/follow-up programs for impact 

verification. 

 

9.2 MICROBIOLOGICAL ECOSYSTEM 

9.2.1 Approach to the Assessment 

The Project and related components involve the introduction and/or expansion of disinfection of 

the effluent at the three WPCCs. Seasonal disinfection is currently a component of the operation 

of both the WEWPCC (polishing ponds) and the SEWPCC (UV disinfection in the open water 

season only). The UV system at the SEWPCC will now be operational year round (related 

components), while new UV-based disinfection systems will be introduced at the WEWPCC 

(Project) and the NEWPCC (related component) for year-round use. 

 

It is anticipated that the Project and related components will act cumulatively with other 

upstream and downstream municipal/agricultural microbiological discharges to the rivers, as 

well as Wet-Weather Flow-related discharges within the City of Winnipeg through the Combined 

Sewer Overflows, direct surface runoff, and the storm sewer discharges to the receiving rivers. 

 

9.2.2 Baseline Conditions 

The microbiological characteristics of the assessment in Section 8.0 encompass primarily 

viruses, bacterial, spore-forming organisms, etc., found in the effluent and in the receiving 

rivers. The effluent is typically characterized by the relative occurrence of a broad range of 

microbiological organisms known as coliforms (typically reported as total, fecal, and the more 

specific E.coli and Streptocuccus groups) and are discussed in Section 8.0. These micro-

organisms represent a small percentage of the total micro-biological community of the effluent 

given that the existing WPCC are primarily biological treatment systems that rely upon a wide 

range of diverse microbiota. No information is available regarding the composition of this 
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microbiological community, but it is unlikely that the majority of this community is capable of 

growth and/or survival after discharge to the natural environment of the receiving rivers.   

 

The receiving rivers are also anticipated to have complex microbiological communities that are 

highly variable both temporally and spatially (Krembs et.al. 1998).  Aquatic microbiological 

community biodiversity can be substantial and has not been adequately characterized (Kemp 

and Aller 2004). Factors like predation by other microbes can alter aquatic community structure 

(Hahn and Hofle 2001) and change microbial ecosystem dynamics.   

 

No information about the native or current aquatic microbiological communities of the Red or 

Assiniboine rivers is available.  It is anticipated that the current discharges from the WPCCs is 

resulting in an effect on the baseline aquatic microbial communities of the Red and Assiniboine 

rivers. 

 

9.2.3 Effects and Mitigation 

9.2.3.1 Construction 

The construction planning is anticipated to ensure that the existing treatment system is 

unaffected. It is not anticipated that the construction activity will have any effects on the 

microbial community of either the existing effluent or on the aquatic microbial community of the 

receiving rivers (which includes any potential effects as a result of the current effluent 

discharges) until the various components are completed and commissioned (these effects are 

discussed under Critical and Long-term Operational Conditions). 

 

• No effects anticipated. 

 

9.2.3.2 Critical Conditions 

During a lower-flow condition defined as the “critical condition” in Section 8.0, the microbial 

discharges from the WPCC would be anticipated to have their maximum potential effect on the 
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aquatic microbial community due to the reduced degree of dilution of the effluent by the river 

flows.  

 

The Project, and related physical works and activities will result in the current effluent, which is 

anticipated to contain an abundant and diverse microbial community typical of the biological 

treatment systems of the WPCCs, being replaced with an effluent where the UV disinfection 

systems will have substantively killed most of this microbiological community. The magnitude of 

this effect will vary, depending on the existing nature of effluent from the WPCCs. The effect 

will be most pronounced at the NEWPCC, which currently has no disinfection systems, and to a 

lesser degree at the SEWPCC, which uses UV disinfection during the open water season. The 

anticipated effect at the WEWPCC will be complex since the existing lagoon provides open 

water disinfection of the effluent, but would still release an effluent with an abundant microbial 

community typical of a lagoon/pond type environment. The introduction of year-round UV 

disinfection of the WEWPCC effluent is therefore anticipated to have a similar effect on the 

receiving river aquatic microbial community as the anticipated effects of the NEWPCC. 

 

In general, the destruction of the effluents’ treatment system microbial community should 

mitigate existing effects the effluent may be having on the receiving aquatic environments and 

reduce the extent to which the existing effluents microbial community may be displacing or 

altering the river’s native aquatic communities present upstream of the discharge points. The 

implementation of the mitigation as a result of the Project would result in a reduction in the 

river’s local microbial biodiversity and abundance but may assist in the retention of the 

upstream aquatic microbial community. The reduction in abundance may result in less food for 

some ecosystem components in the local area downstream of the effluent discharge points, but 

given that the receiving rivers are anticipated to have robust aquatic microbial communities 

upstream of the discharge points, this reduction is not anticipated to be critical and will 

probably only be detectable with a well-designed sampling program. 

 

The anticipated aquatic microbiological environmental effects of the Project, in combination with 

other Project works and activities including cumulative effects will be positive, reversible, occur 
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continuously during the life of the Project (intermediate term) and limited to the local area. It is 

anticipated that the effects may be detectable with a well designed monitoring program and are 

therefore low to moderate in magnitude. 

 

• Positive effect, not significant. 

 

9.2.3.3 Long-Term Conditions 

The effects of the Project during more typical or above average flows will be the same as that 

described above, but due to the increased dilution of the effluent in the receiving rivers, it is 

unlikely that the effects will be detectable (low in magnitude). 

 

• Positive effect, not significant. 

 

9.2.4 Residual Impacts and Significance 

The anticipated effects of the Project and related physical activities are summarized in 

Table 9-1. 

 

The Project and related physical activities will result in positive impacts that will be reversible 

and occur continuously during the life of the Project (intermediate term) in the local area of the 

receiving rivers. The assessment incorporated the potential cumulative effects of other projects, 

physical works and activities resulting in a predicted positive effect. The magnitude of the 

predicted effect will be low to moderate and will not be significant. 

 

• Positive impact, not significant. 
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Table 9-1 
Summary of Effects on Microbiological Characteristics 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

None None None 

Operation – Critical Conditions 

Reduction in human-related 
microbial concentrations in the 
effluent and in the river. 
Potential reduction in the 
degree of alteration of the 
native microbial community in 
the rivers. 

None Reduced dominance of human 
waste-related microbial 
community in the rivers (as 
measured by fecal coliforms). 
Retention of the background 
native microbial community in 
the rivers. 
Positive effect, not 
significant. 

Operation – Long-term Conditions 

Reduction in human-related 
microbial concentrations in the 
effluent and in the river. 
Potential reduction in the 
degree of alteration of the 
native microbial community in 
the rivers. 

None Reduced dominance of human 
waste-related microbial 
community in the rivers (as 
measured by fecal coliforms). 
Retention of the background 
native microbial community in 
the rivers. 
Positive effect, not 
significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 

 

9.2.5 Monitoring and Follow-up 

The WPCC effluents have been and will continue to be monitored for coliforms, which should 

confirm the effectiveness of the Project with respect to reducing the human related microbial 

discharges to the environment. No other follow-up programs are necessary. 
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9.3 AQUATIC FLORA AND RELATED ALGAE/PLANKTON 

9.3.1 Approach to the Assessment 

The Project components that have the highest likelihood of influencing the aquatic flora of the 

receiving streams are the Nutrient Control-BNR units at the WEWPCC and the SEWPCC along 

with the Centrate Treatment at the NEWPCC. A related physical work or activity that could 

affect aquatic flora would be the NEWPCC Nutrient Control-BNR component. It is difficult to 

isolate and assess the potential environmental effects of these various components individually; 

therefore, the assessment has evaluated the cumulative effects of all of these components. Key 

to this assessment is the water quality modelling results described in Section 8.0. 

 

It is anticipated that these Project components also have the potential to act cumulatively with 

other upstream and downstream municipal/agricultural discharges to the rivers. It is not 

anticipated that the Project will result in a change to or alteration of any upstream or 

downstream municipal/agricultural or land-use related discharge to the receiving environment 

of the Red and Assiniboine rivers. The projected water quality in the baseline receiving streams 

was incorporated into the Physical Assessment described in Section 8.0, and is the basis for the 

assessment of potential effects on aquatic biota.   

 

Wet-weather flow-related discharges within the City of Winnipeg through the Combined Sewer 

Overflows, direct surface runoff and the storm sewer discharges to the receiving rivers may also 

affect water quality in the receiving streams, but these discharges will be intermittent in nature, 

whose unpredictable nature impairs any assessment of long-term effects. In total, these factors 

represent a small portion of the discharge to the receiving rivers and will have limited effects, 

which are unchanged as a result of the Project development. These aspects are therefore not 

discussed further in the assessment. 

 

The modelling results presented in Section 8.0 detail the projected changes to the water 

chemistry during a critical condition consisting of a lower flow event on the receiving rivers. The 
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modelling provides a means to compare the anticipated effects of the Project components to 

the baseline condition to form the basis for the impact determination. It is anticipated that the 

Project and related physical works and activities will result in the discharge of an effluent that 

more closely matches the existing water chemistry of the river than the current effluent. This is 

expected to improve water quality characteristics in the receiving rivers. 

 

9.3.2 Baseline Conditions 

Appendix 9B provides a review of information and studies on aquatic flora and plankton 

relevant to this assessment. Detailed characterizations were performed in the late 1980s and 

1990s on both the Red and Assiniboine rivers that forms the basis for the evaluation of the 

potential Project effects. 

 

The aquatic environmental conditions are seasonally driven by the actions of primary producers, 

like phytoplankton, algae, and emergent or submergent aquatic plants, which tend to be both 

sensitive and responsive to changes in the physical characteristics of the water. Zooplankton 

has also been grouped in this section due to their close association with phytoplankton 

dynamics.  

 

9.3.3 Effects and Mitigation 

9.3.3.1 Construction 

The construction planning is anticipated to ensure that the existing treatment system is 

unaffected. It is not anticipated that the construction activity will have any effects on the water 

quality of either the existing effluent or on the aquatic community of the receiving rivers (which 

includes any potential effects as a result of the current effluent discharges) until the various 

components are completed and commissioned (these effects are discussed under Critical and 

Long-Term Conditions). 

 

• No effects anticipated. 
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9.3.3.2 Critical Conditions 

The Project and related components will result in the reduction of total nitrogen and 

phosphorous concentrations in the effluent. Section 8.0 provides details on the extent and 

nature of the effluent changes and through modelling predicts the effects on the water 

characteristics of the receiving streams during a defined lower-flow critical condition when the 

effluents potential effects on the receiving environments will be the most pronounced.   

 

The modeling suggests that the Project will have a substantive effect on the total nitrogen 

concentrations in the Red River, particularly in the late fall (October) in the Red River 

downstream of the NEWPCC outfall, and to a lesser extent downstream of the SEWPCC. Total 

nitrogen downstream of the WEWPCC on the Assiniboine River will be only marginally reduced, 

mainly in the late fall. Total phosphorous in the Red River will also be substantively reduced, 

particularly in the fall downstream of the NEWPCC and to a lesser extent downstream of the 

SEWPCC. Total phosphorous in the Assiniboine River will also be reduced, but to a less 

pronounced degree than the anticipated reductions in the Red River. 

 

These reductions in nutrients concentrations in the rivers are anticipated to alter the density 

and species composition of the phytoplankton communities in the receiving streams. The model 

utilized Chlorophyll-a concentrations as an index of this potential effect. Lower Chlorophyll-a 

levels suggest lower phytoplankton concentrations or activity in the rivers. The model suggests 

that the Project will result in a substantive reduction in phytoplankton activity in the Red River 

between the month of May to the end of September. Currently, the WPCC effluents act 

cumulatively with high Chlorophyll-a concentrations in the Red River from upstream of the City 

of Winnipeg during the month of June to result in a sustained elevated Chlorophyll-a condition 

in the Red River extending downstream to Netley Marsh and prolonging this potential algae 

bloom into the early fall (mid-September).   

 

The Project reduces or eliminates this apparent cumulative effect on the community dynamics 

of the aquatic flora of the Red River. The elevated Chlorophyll-a concentration predicted by the 
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model for the Red River entering the City of Winnipeg in June is predicted to decay 

substantively before the Red River discharges to Netley Marsh, and in general the predicted 

Chlorophyll-a concentrations in the Red River as it discharges to Netley Marsh throughout the 

summer are either similar or are only marginally elevated compared to predicted Chlorophyll-a 

concentrations in the Red River upstream of the City of Winnipeg. This positive effect will be 

reversible and occur at the local to regional scale as a result of reduced cumulative effects 

during the life of the Project (intermediate term) and will be moderate to high in magnitude. 

 

• Positive effect, potentially significant. 

 

The Project’s anticipated effects on the Assiniboine River are less pronounced than on the Red 

River. The existing use of the polishing ponds already provides substantive potential nutrient 

treatment, however the upgrades associated with the Project, while reducing overall total 

nitrogen result in an elevated rate of nitrogen conversion to nitrates/nitrites, which, like 

ammonia, are a highly bioavailable nutrients for aquatic flora. The model responded to this by 

predicting a very moderate decrease in peak Chlorophyll-a in the Assiniboine River. The neutral 

effect will be reversible and occur at the local scale during the life of the Project (intermediate 

term) and will be low to moderate in magnitude. 

 

• Neutral effect, not significant. 

 

The description of the baseline environment and the literature review summarized in 

Appendix 9 suggests that under particular environmental conditions, the relative molar ratio of 

nitrogen to phosphorous (N:P ratio) could result in a substantive ecosystem level shift in the 

phytoplankton community toward a dominance by a group known as blue-green algae. A blue-

green algae-dominated community can be associated with a number of environmental concerns 

regarding the production of toxic chemicals and other ecosystem disruption, although there is 

considerable scientific uncertainty regarding the range of environmental variability in which the 

N:P ratio will be the driving factor. In general, due to the blue-green algae groups’ ability to fix 
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nitrogen directly from the air, conditions with reduced nitrogen (i.e., lower N:P ratios) tend to 

increase the risk of this group achieving a dominant position in the aquatic floristic ecosystem. 

 

The model suggest that the Project and its related components will have a range of effects on 

the N:P ratio in the Red River under critical low-flow conditions. Downstream of the SEWPCC 

and NEWPCC the Project will tend to increase the frequency and potential duration of higher 

N:P ratios. Downstream of the WEWPCC the Project will tend to increase the frequency of 

higher N:P ratios during critical conditions in the Assiniboine River in the late fall (September 

and October). The Project therefore has the potential to have positive effects with respect to 

the frequency or risk of contributing to an event suitable to the development of a blue-green 

algae dominated aquatic community. Key to this issue, with respect to the determination of the 

environmental effects of the Project, are the aspects of adaptive management that the Project 

provides. The current WPCCs do not actively control either Total Nitrogen (TN) or Total 

Phosphorous (TP) in their respective effluents, so the current situation does not allow any 

opportunity to manage the N:P ratio in the receiving rivers. Upon completion of the Project and 

its related physical works and activities, the WPCCs will actively control and alter the TN and the 

TP concentrations of the discharged effluents. Active control of these components may give the 

WPCCs increased ability to adaptively manage and alter the N:P ratio in the receiving rivers, 

should event-specific conditions warrant action. Therefore, while the Project could result in a 

reduced risk of potential adverse environmental effects, the Project also enhances the ability to 

manage this issue more effectively. This introduction of an adaptive management capability has 

the potential to substantively enhance water quality in the future. This positive effect is 

reversible during the life of the Project (intermediate term) and will extend over the local and 

regional areas and have a moderate magnitude.  

 

• Positive effect, not significant. 
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9.3.3.3 Long-Term Conditions 

The positive effects identified in association with the assessment of critical conditions above will 

also occur during more typical or above average river flows, however due to the increased 

dilution in the river these positive effects will probably be within the range of natural variability 

and will have a low magnitude. 

 

• Positive effect, not significant. 

 

While the assessment of potential effects during critical flow is applicable to more typical flow 

regimes in the receiving rivers, this assessment is concerned only with the absolute 

concentrations of TN and TP (i.e., mg/l) and the related influences on the aquatic floristic 

ecosystem. The total loadings (tonnes per year) of these components into the receiving rivers is 

also of concern since the effluent components will be, to varying degrees, cumulative with any 

upstream/downstream loadings and may accumulate over the years in the ecosystem biota and 

sediments. The Project and associated components are anticipated to reduce the annual loading 

of both TN and TP to the receiving rivers, which may have beneficial long-term effects. It is 

unlikely that this beneficial effect would be of sufficient magnitude to be detectable above 

natural variation at the discharge of the Red River into Netley Marsh (and Lake Winnipeg). This 

positive effect is reversible and occurs continuously over the life of the Project (intermediate 

term) in the local and regional areas, reducing the WPCC’s cumulative effects and resulting in a 

low-magnitude effect. 

 

• Positive effect, not significant. 

 

9.3.4 Residual Impacts and Significance 

The anticipated effects of the Project are summarized in Table 9-2. In general the Project will 

not result in any significant adverse effects. Although most of the positive effects are 

anticipated to be not significant, there is the potential for the reduction in the algae community, 
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as represented by Chlorophyll-a concentrations, to result in a positive effect that is significant. 

This will only occur under rare environmental conditions.  

 

Residual impacts generally will be: 

 

• Positive impact, not significant. 

 

Table 9-2 
Summary of Effects on Algae, Phytoplankton and Zooplankton Characteristics 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Potential for the treatment system 
to be disrupted during 
construction. 

Construction protocols will require 
continuous operation during 
construction. 

No effects anticipated, not 
significant. 

Operation – Critical Conditions 

Changes to nitrogen/phosphorous 
ratio in the rivers potentially 
resulting in changes to algae 
community dynamics (i.e., blue-
green algae community). 

None required, but possible to 
adjust treatment system operations 
to temporarily alter the N:P ratio to 
suit event specific environmental 
conditions. 

The Project will enhance ability to 
adaptively management this issue 
and reduce effects. 
Positive effect, not significant. 

Reduction of total nitrogen 
changing algae/phytoplankton 
community dynamics, resulting in 
subsequent changes to the 
zooplankton community. 

None required Residual effect will be measurable 
in the rivers but highly variable 
depending on event-specific 
characteristics.  
Neutral to positive effect, not 
significant. 

Reduction of total phosphorous 
changing algae/phytoplankton 
community dynamics, resulting in 
subsequent changes to the 
zooplankton community. 

None required Residual effect will be measurable 
in the rivers but highly variable 
depending on event-specific 
characteristics. 
Neutral to positive effect, not 
significant. 

Chlorophyll a response as indicator 
of changes to algae community 
dynamics. 

None required Positive effect, not significant. 
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Table 9-2 
Summary of Effects on Algae, Phytoplankton and Zooplankton Characteristics 

Description of Effect Mitigation Residual Effects And 
Significance1 

Operation – Long-term Conditions 

Changes to nitrogen-to-
phosphorous ratio in the rivers 
potentially resulting in changes to 
algae dynamics (i.e., blue-green 
algae community). 

None required, but possible to 
adjust treatment system operations 
to temporarily alter the N:P ratio to 
suit event specific environmental 
conditions. 

During above critical flow this ratio 
is primarily driven by background 
environmental conditions. Possible 
Project related effects are both 
reversible and manageable.  The 
Project will enhance ability to 
adaptively management this issue.
Positive effect, not significant. 

Reduction of total nitrogen 
reducing nutrients in the rivers and 
downstream to Lake Winnipeg 
potentially resulting in changes to 
algae/phytoplankton community 
dynamics, resulting in subsequent 
changes to the zooplankton 
community. 

None required May reduce primary productivity in 
the rivers to a minor degree since 
concentrations during non-critical 
flows are primarily driven by 
background factors. Will reduce 
the overall environmental loading 
to Lake Winnipeg, but will not 
result in measurable changes to 
Lake Winnipeg water chemistry. 
No measurable changes to algae 
community dynamics in Lake 
Winnipeg anticipated.  
Positive effect, not significant. 

Reduction of total phosphorous 
reducing nutrients in the rivers and 
downstream to Lake Winnipeg 
potentially resulting in changes to 
algae/phytoplankton community 
dynamics, resulting in subsequent 
changes to the zooplankton 
community. 

None required May reduce primary productivity in 
the rivers to a minor degree since 
concentrations during non-critical 
flows are primarily driven by 
background factors. Will reduce 
the overall environmental loading 
to Lake Winnipeg, but will not 
result in measurable changes to 
Lake Winnipeg water chemistry. 
No measurable changes to algae 
community dynamics in Lake 
Winnipeg anticipated.  
Positive effect, not significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 
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9.3.5 Monitoring and Follow-up 

It is unlikely that the anticipated positive impacts of the Project on the aquatic floristic 

community will be detectable except during a critical flow event in the river. The systematic 

sampling of the Red and Assiniboine rivers during such an event with analysis for Chlorophyll-a 

and community structure and density should be conducted to confirm the assessment. 

 

9.4 AQUATIC FAUNA – INVERTEBRATES 

9.4.1 Approach to the Assessment 

The invertebrate community of the Red and Assiniboine rivers, which receive effluent from the 

WPCCs, are anticipated to be responsive to the aquatic flora community, as described in 

Section 9.3 above. The approach to the assessment for the aquatic invertebrate community 

therefore is the same as described above.  

 

9.4.2 Baseline Conditions 

Aquatic invertebrates include a diverse group of organisms that have either all or part of their 

life cycles in water. The group includes both those organisms that inhabit the water surface and 

column, in addition to those that inhabit the bottom (benthic invertebrates) of the rivers. 

 

Appendix 9B describes the baseline status of the aquatic invertebrate community in the area.  

In general, the aquatic invertebrate community is diverse and highly variable both spatially and 

temporally. The high degree of natural variability in the system impairs the characterization of 

species specific habitat relationships including the communities’ response to any of the water 

quality effects detailed in Section 8.0. 
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9.4.3 Effects and Mitigation 

9.4.3.1 Construction 

The construction planning is anticipated to ensure that the existing treatment system is 

unaffected. It is not anticipated that the construction activity will have any effects on the water 

quality of either the existing effluent or on the aquatic invertebrate community of the receiving 

rivers (which includes any potential effects as a result of the current effluent discharges) until 

the various components are completed and commissioned (these effects are discussed under 

Critical and Long-Term Conditions). 

 

• No effects anticipated. 

 

9.4.3.2 Critical Conditions 

The Project will ensure that the effluent discharged to the receiving environment is in 

compliance with the evolving regulatory environment with respect to ammonia concentration 

and related invertebrate toxicity. The Project’s anticipated performance with respect to 

ammonia treatment is discussed in Section 8.0. While there is a substantive improvement over 

the existing effluent’s potential effects on the rivers, it is not anticipated that any measurable or 

detectable alteration in the dynamic nature of the aquatic invertebrate community will occur. 

The effect will be reversible, occurring continuously during the life of the Project (intermediate 

term) in the local to regional area with a low magnitude.  

 

• Positive effect, not significant. 

 

9.4.3.3 Long-Term Conditions 

Project effects will be similar to those described for critical conditions, but less pronounced. The 

effect will be reversible, occurring continuously during the life of the Project (intermediate term) 

in the local to regional area with a low magnitude. 
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• Positive effect, not significant. 

 

9.4.4 Residual Impacts and Significance 

The anticipated effects of the Project are summarized in Table 9-3. In general, the Project will 

not result in any significant adverse effects. Although most of the positive effects are 

anticipated to be not significant, there is the potential for the reduction in the ammonia 

concentrations to result in a positive effect that is significant. This will only occur under rare 

environmental conditions. 

 
Residual impacts generally will be: 

 
• Positive impact, not significant. 

 

Table 9-3 
Summary of Effects on Aquatic Invertebrates 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Potential for the treatment system 
to be disrupted during 
construction. Changes in effluent 
could alter the aquatic invertebrate 
community. 

Construction protocols will require 
continuous operation during 
construction. 

No effects anticipated, not 
significant. 

Operation – Critical Conditions 

Community changes due to 
alteration of river algae dynamics. 

None required Neutral effect, not significant. 

Potential community changes due 
reduction in river ammonia 
concentrations (toxicity). 

None required Positive effect, not significant.

Operation – Long-term Conditions 

Community changes due to 
alteration of river algae dynamics. 

None required Neutral effect, not significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 
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9.4.5 Monitoring and Follow-up 

It is unlikely that the anticipated positive impacts of the Project on the aquatic invertebrate 

community will be detectable in the river. No monitoring or follow-up is recommended. 

 

9.5 AQUATIC FAUNA – FISH/CLAMS 

9.5.1 Approach to the Assessment 

Fish includes shellfish like clams (as defined by the federal Fisheries Act ).  

 

For the most part, the Project’s effects on other aquatic wildlife will be governed indirectly by 

the effects on aquatic flora and invertebrates. Since these components are already incorporated 

into the assessment, no separate evaluation of the Project’s effects on other wildlife will be 

conducted. 

 

9.5.2 Baseline Conditions 

The baseline aquatic fish and clam communities in the Red and Assiniboine rivers in the area is 

described in Appendix 9B. 

 

9.5.3 Effects and Mitigation 

The Project is anticipated to result in the alteration of the characteristics of the effluent 

discharged to the Red and Assiniboine rivers. In general these effects are anticipated to be 

generally positive although significant improvements will only be apparent during critical low-

flow conditions in the rivers. These conditions occur infrequently. 

 

9.5.3.1 Construction 

The construction planning is anticipated to ensure that the existing treatment system is 

unaffected. It is not anticipated that the construction activity will have any effects on the water 
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quality of either the existing effluent or on the Aquatic fish/clam community of the receiving 

rivers (which includes any potential effects as a result of the current effluent discharges) until 

the various components are completed and commissioned (these effects are discussed under 

Critical and Long-Term Conditions). 

 

The construction planning is anticipated to ensure that the existing treatment system is 

unaffected. It is not anticipated that the construction activity will have any effects on the water 

quality of either the existing effluent or on the aquatic fish/clam community of the receiving 

rivers (which includes any potential effects as a result of the current effluent discharges) until 

the various components are completed and commissioned (these effects are discussed under 

Critical and Long-Term Conditions). 

 

• No effects anticipated. 

 

9.5.3.2 Critical Conditions 

The Project will ensure that the effluent discharged to the receiving environment is in 

compliance with the evolving regulatory environment with respect to ammonia concentration 

and related fish toxicity. The Projects’ anticipated performance with respect to ammonia 

treatment is discussed in Section 8.0.This is a substantive improvement over the existing 

effluent’s potential effects on the rivers. The effect will be reversible, occurring continuously 

during the life of the Project (intermediate term) in the local to regional area with a moderate 

magnitude. Since the Project will ensure compliance to the evolving regulatory environment, the 

effect is anticipated to be significant. 

 

• Positive effect, significant. 

 

The Project will ensure that the effluent discharged to the receiving environment is consistent 

with the evolving regulatory objectives with respect to total phosphorous and total nitrogen 

concentration. As discussed in Section 8.0, these components have the potential to result in the 
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modification of ecological processes and aquatic ecosystems, and it is considered to be 

undesirable to elevate either nutrient in natural systems as a result of human activities. The 

Project will substantively reduce the concentration of both phosphorous and nitrogen in the 

effluent and will reduce the potential ecosystem effects in the Red and Assiniboine rivers. This 

improvement will be particularly relevant during the lower river flows that define the critical 

conditions used in the modelling.  It is during these lower river flow conditions that the existing 

effluent has the greatest potential to alter the water chemistry of the receiving rivers. The 

Project will ensure that the effluent and subsequent receiving river water characteristics remain 

consistent with the regulatory objectives. The effect will be reversible occurring continuously 

during the life of the Project (intermediate term) and influence the local and regional area and 

be low to moderate in magnitude.  

 

• Positive effect, not significant. 

 

Appendix 9 summarizes the complex issue of nitrogen/phosphorous relative concentration in the 

receiving waters. There is substantive debate within the scientific community with respect to 

the relative ecosystem effects relating to this ratio in aquatic systems. The Project will result in 

an alteration of the N:P ratio, particularly during critical low flow conditions in the receiving 

waters. Reductions in the N:P ratio (i.e., low nitrogen versus phosphorous conditions) under 

certain environmental conditions could result in an ecosystem shift from the river being 

dominated by green algae communities to one dominated by blue-green algae communities, 

which could result in toxicity related concerns. No regulatory framework is currently in place to 

address the issue of N:P ratios in the river ecosystems. The Project will result in an elevation of 

the N:P ratio (more nitrogen in the river compared to phosphorous), therefore reducing the 

frequency of incidents that could result in adverse environmental effects to the aquatic 

fish/clam community. The Project also introduces a degree of human control over the N:P ratio 

in the effluent, which increases the capacity to adaptively manage this issue during critical 

conditions. This could result in a beneficial effect if the effluent were used to alter background 

river N:P ratios during a critical event. The effect will be reversible, occurring continuously 
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during the life of the Project (intermediate term) and influence the local and regional area and 

be low to moderate in magnitude. 

 

• Positive effect, not significant. 

 

Considerable research is being conducted on the effect on aquatic vertebrates of human 

sourced Endocrine Disrupting Compounds in the effluent of municipal wastewater treatment 

plants (discussed in detail in Appendix 9). While the Project is not designed to address this 

issue, the additional treatment for nutrients at the WPCCs is anticipated to result in enhanced 

removal of some types of these substances. The effect will be reversible, occurring continuously 

during the life of the Project (intermediate term) and influence the local and regional area and 

be low in magnitude. 

 

• Neutral to positive effect, not significant. 

 

9.5.3.3 Long-Term Conditions 

While concentrations of ammonia, nitrogen and phosphorous will be reduced in the effluent, 

during more typical and above-average flow conditions in the Red and Assiniboine rivers, the 

effluent is not anticipated to have a substantive effect on the background water chemistry of 

the rivers (discussed further in Section 8.0).  The related effect on the aquatic fish/clam 

community is therefore anticipated to be limited. Long-term benefits associated with reducing 

the overall loadings of nutrients into the aquatic system may provide ecosystem benefits, 

particularly with respect to Lake Winnipeg, and the Project will reduce the degree to which the 

City of Winnipeg has a cumulative effect on nutrient dynamics in the receiving ecosystem. The 

effect will be reversible, occurring continuously during the life of the Project (intermediate term) 

and influence the local and regional area and be low in magnitude. 

 

• Neutral to positive effect, not significant. 
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9.5.4 Residual Impacts and Significance 

The anticipated effects of the Project are summarized in Table 9-4. In general the Project will 

not result in any significant adverse effects. Although most of the positive effects are 

anticipated to be not significant, there is the potential for the reduction in the ammonia 

concentrations to result in a positive effect that is significant.  This will only occur under rare 

environmental conditions.  
 

Residual impacts generally will be: 
 

• Positive impact, not significant. 
 

9.5.5 Monitoring and Follow-up 

It is unlikely that the anticipated positive impacts of the Project on the aquatic fish/clam 

community will be detectable in the river. No monitoring or follow-up is recommended. 
 

Table 9-4 
Summary of Effects on Fish 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Potential for the treatment system 
to be disrupted during 
construction. Changes in effluent 
characteristics could alter the fish 
community. 

Construction protocols will require 
continuous operation during 
construction. 

No effects anticipated, not 
significant. 

Operation – Critical Conditions 

Reduction in frequency of 
ammonia concentrations of 
concern to fish toxicity. 

None required Residual beneficial effect that 
reduces the risk to fish health. 
Positive effect, significant. 

Reduction in phosphorous and 
nitrogen concentrations.  Fish 
community changes due to 
subsequent alteration of algae 
dynamics. 

None required May reduce primary productivity, 
but river food supply likely not 
limiting to fish health and 
productivity.  
Neutral effect, not significant. 
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Table 9-4 
Summary of Effects on Fish 

Description of Effect Mitigation Residual Effects And 
Significance1 

Changes to nitrogen to 
phosphorous ratio in the river 
potentially resulting in algae 
dynamics (i.e., blue-green algae 
community) that are potentially 
harmful to the fish community. 

None required, but possible to 
adjust treatment system operations 
to temporarily alter the N:P ratio to 
suit event specific environmental 
conditions. 

Possible effects are both reversible 
and manageable.  The Project will 
enhance ability to adaptively 
management this issue.  Positive 
effect, not significant. 

Fish community changes due to 
alteration of algae dynamics. 

None required Fish community dynamics is likely 
not primarily driven by food 
supplies. Neutral effect, not 
significant. 

Operation – Long-term Conditions 

Reduction in ammonia 
concentrations. 

None required Residual beneficial effect that 
reduces the risk to fish health 
under lower flow conditions. 
Positive effect, not significant. 

Reduction in phosphorous and 
nitrogen concentrations. Fish 
community changes due to 
subsequent alteration of algae 
dynamics. 

None required May reduce primary productivity in 
the river, but residual effect likely 
not limiting to fish health and 
productivity. Will reduce the 
overall environmental loading to 
Lake Winnipeg, but will not result 
in measurable changes to Lake 
Winnipeg water chemistry.  
Minor positive effect, not 
significant. 

Changes to nitrogen to 
phosphorous ratio in the river 
potentially resulting in algae 
dynamics (i.e., blue-green algae 
community) that are potentially 
harmful to the fish community. 

None required, but possible to 
adjust treatment system operations 
to temporarily alter the N:P ratio to 
suit event specific environmental 
conditions. 

During non-critical typical flows 
this ratio is primarily driven by 
background characteristics. The 
Project will enhance ability to 
adaptively management this issue, 
but effects would be minimal. 
Positive effect, not significant. 

Fish community changes due to 
alteration of algae dynamics. 

None required During non-critical typical flows 
algae dynamics will be primarily 
driven by background 
characteristics. Fish community 
dynamics are also likely not 
primarily driven by food supplies. 
Neutral effect, not significant. 
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Table 9-4 
Summary of Effects on Fish 

Description of Effect Mitigation Residual Effects And 
Significance1 

Endocrine-Disrupting Chemicals 
(EDCs) in effluents affecting fish 
population viability and community 
dynamics. 

None available The Project’s additional treatment 
will reduce the concentrations of 
some EDCs in the effluent. 
Neutral to positive effect, not 
significant. 

Fish community changes due to 
disinfection altering river 
community microbial dynamics and 
subsequent food web. 

None required Fish community dynamics is likely 
not primarily driven by food 
supplies.  
Neutral effect, not significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 
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10.0 AIR ASSESSMENT 

10.1 GENERAL APPROACH 

The three existing WPCC facilities each contain processes with potential for emissions to air 

resulting from normal operations. Typically, many wastewater treatment plants (WWTP) do not 

go through a specific air-permitting or detailed air assessment because the potential to emit for 

publicly operated treatment plants has been demonstrated to be below regulatory thresholds if 

the facility treats effluent from typical domestic/commercial/industrial wastewater and is not 

serving a high-output industry with untreated effluent. In Winnipeg, industrial wastewater is 

discharged into the sewer system and industries are regulated by a Sewer Use Bylaw. Odour 

emissions are the most common concern related to air emissions from WPCCs. Typical licence 

conditions for wastewater treatment plants will contain clauses to limit public nuisance. 

 

A WWTP facility, such as the existing Winnipeg WPCCs will generate emissions from sources 

such as: 
 

• Boilers 

• Generators 

• Methane Flares 

• Auxiliary Equipment (e.g., washing facilities, fuelling facilities) 

• Storage Tanks 

• Wastewater Treatment Operations 

• Solids/Residuals Handling 

• Pumping of Raw Wastewater 

• Discharge of Septic Hauler at Receiving Stations 
 

Specific emissions that can result from these sources include: 
 

• Sulphur Oxides (SOX) 

• Nitrogen Oxides (NOX) 
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• Hydrogen Sulphide (H2S) 

• Particulate Matter 

• Respirable Particulate Matter, less than 10 microns in diameter (PM10) 

• Carbon Monoxide (CO) and Carbon Dioxide (CO2) 

• Volatile Organic Compounds (VOCs) 

• Hazardous Air Pollutants (HAPs) 

• Odour 

 

VOCs are emitted from wastewater collection, treatment and storage systems through 

volatilization of organic compounds at the liquid surface. The organics diffuse into the air or can 

be swept from the water surface into the air. The extent of volatilization that occurs is 

dependent on the speed of airflow over the water surface (EPA AP-42 Chapter 4.3-1). Other 

factors influencing volatilization include wastewater surface area, temperature, turbulence, 

retention time within the system, concentration of organic compounds in the wastewater and 

the chemical properties of the wastewater constituents. Hydrogen sulfides can form under 

anaerobic treatment processes, such as sludge digestion, and also as combustion by-products. 

Other process gases such as methane will also form and are subject to emission and flaring. 

Methane is captured, stored and used as needed, with excess flared off. Most of the process 

areas at the Winnipeg WPCCs where volatilization takes place are contained within structural 

enclosures or, as is the case in some clarifier tanks, they are covered so they are not exposed 

to the atmosphere. 

 

The most common air emission of concern with WPCCs is the release of odorous compounds. 

This is applicable to the Winnipeg situation, as demonstrated in the Manitoba Environment Act 

licences which refer to odour nuisance. This section will discuss air emissions, with particular 

attention to odour nuisance, noise, and climate change. 

 

At the time of this assessment, detailed design has not been completed for all processes 

associated with WPCC upgrades at the three WPCCs; however, substantial conceptual design 

and functional information exists.  
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Emissions associated with a given WWTP are typically estimated using a combination of 

emission models and emission factors.  

 

For the purposes of the CSIF-funded project, the design data required to conduct these 

emission estimations does not yet exist. Emissions characterization and quantification cannot be 

completed without this design information, consequently, dispersion modeling of the emissions 

due to normal operations at each WPCC cannot be performed. For this assessment, qualitative 

comparisons were made with respect to the anticipated change in existing WPCC emissions that 

the Project and related components were anticipated to have on the evolving baseline 

environment. 

 

10.2 EMISSIONS TO AIR 

10.2.1 Baseline Conditions 

The three existing WPCC facilities currently operate in a manner that does not exceed Manitoba 

Ambient Air Quality Guidelines for NOX, SOX, CO and Particulate Matter. Manitoba currently has 

no guideline published for VOCs; however, it has historically selected specific VOC guidelines 

from other jurisdictions as it deems appropriate. 

 

As described in the Overview of the Existing WPCCs and Collection Systems (Section 3.0), the 

three WPCCs provide pre-treatment, primary treatment, and secondary treatment of 

wastewater prior to discharge to the Red and Assiniboine rivers. Residual solids (biosolids) at 

the SEWPCC and WEWPCC are held in storage tanks and then trucked by tanker to the 

NEWPCC for anaerobic digestion and dewatering, together with the NEWPCC residuals. The 

dewatered biosolids are applied to agricultural land as a soil conditioner. These operations have 

the potential to create odour nuisance emissions to the air and are subject to specific licence 

conditions. Operations and practices have been developed to minimize nuisance odour 

emissions from land application of biosolids. 
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The SEWPCC is located at the southeast corner of St. Mary’s Road and the Perimeter Highway. 

The lands in the immediate vicinity of the plant are predominantly agricultural, with some large-

lot development. There are residential development pressures in the vicinity of the SEWPCC, 

particularly to the north. At present, there is a 1-km buffer zone or development control line 

established under Plan Winnipeg centring on the SEWPCC.  

 

The lands in the vicinity of the NEWPCC include residential, commercial/industrial, agricultural, 

and open space. At the WEWPCC location, just west of the Perimeter Highway, the surrounding 

land use is primarily agricultural (Figures are provided in Appendix 11). 

 

Most of the process facilities at the WPCCs are contained within buildings or structures. The 

tanks are enclosed and often have a ventilated superstructure in order to facilitate winter 

operation and maintenance of the equipment and to provide odour control. In most locations, 

such as Calgary, for example, process facilities like tanks are not all enclosed as they are in 

Winnipeg. For Winnipeg’s wastewater treatment operations, there are two process facilities that 

are not enclosed. At the NEWPCC, three primary clarifiers are not covered; however, the City is 

in the process of designing enclosures consistent with the other primary clarifiers at this site. At 

the WEWPCC, the polishing ponds (formerly aerobic lagoons) are open to the atmosphere. 

Process and ventilation air from most unit processes is directed to dispersion stacks at each 

facility. 

 

At the NEWPCC, two dispersion stacks exist: the 76-m dispersion stack which accepts 

ventilation air from the covered primary clarifiers and from the secondary activated sludge 

process, and a 46-m odour dispersion stack which accepts exhaust process gases and 

ventilation air from the dewatering building, and from the covered aeration/grit removal 

channels.  

 

At the SEWPCC, a 47-m stack exists which accepts the process ventilation air from the covered 

facilities. At the WEWPCC, a 20-m dispersion stack exists which disperses exhaust and 

ventilation air from the covered structures. At each of these facilities, there are sources that are 
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not taken to the dispersion stacks; for example, at NEWPCC, waste gas from the digestion 

processes is stored and used for boilers, with excess flared to the atmosphere. There are also 

vents to atmosphere from the storage tanks for undigested sludge at the WEWPCC and the 

SEWPCC.  

 

Baseline odour assessments of pre-upgrade WPCC operations were conducted in prior licencing 

processes and has resulted in ongoing improvements in odour control at the WPCCs. Public 

response to odour control initiatives has been positive. Complaints received regarding nuisance 

odour attributed to WPCC processes has dropped over the years, with only 7 complaints 

received in 2005 for all three WPCCs combined. The current odour management principles have 

resulted in compliance with the terms of Manitoba’s Odour Nuisance Management Strategy. 

 

Wastewater collection and treatment emissions contain odours that can be perceived as 

offensive to plant personnel and the public. While some odourous compounds (such as 

hydrogen sulphide) are regulated under Manitoba’s ambient air quality guidelines, Manitoba also 

regulates odour using guidelines expressed in Odour Units (which represent number of dilutions 

of a given air sample required to render an odour undetectable by a person exposed to the 

odour sample). The Manitoba framework for odour limits odour levels to two thresholds: 

 

1) For Residential Zones: limit of 2.0 odour units in any two tests not less than 15 minutes 

apart or more than 60 minutes apart. 

2) For Industrial Zones: limit of 7.0 odour units in any two tests not less than 15 minutes 

apart or more than 60 minutes apart. 

 

Quite often, formal measurement of odour is not the driving force behind assessment of odour 

derived from WPCC processes, rather a community-impact approach based on community/ 

citizen involvement is the more practical approach to odour assessment. 
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In Manitoba, this community-impact approach is manifested by Manitoba’s new strategy to 

manage odour nuisance from Developments. This strategy was developed in 1995 and formally 

adopted in 1998. The current Manitoba Odour Strategy is based on two concepts: 

 

1) Members of the community affected by odour nuisance should be the ones who decide 

what constitutes an unacceptable level of ambient odour in their community. 

2) Manitoba Conservation should work with any Development to resolve nuisance odour 

problems. 

 

Nuisance odour in the area surrounding each WPCC has been regulated by Manitoba for many 

years. The new Manitoba Environment Act licences currently in place for each WPCC states that 

the City “shall not cause or permit an odour nuisance to be created as a result of the 

construction, operation, or alteration of the wastewater treatment plant and shall take such 

steps as the Director may require to eliminate or mitigate an odour nuisance.” The licences 

deem an “odour nuisance” to be present if five or more written complaints are received by the 

Department of Conservation from five different individuals, who do not live in the same 

household, within a 90-day period . Manitoba may take action against the development to see 

that an odour nuisance is addressed through appropriate mitigation and, if the nuisance cannot 

be corrected, Manitoba has the authority to revoke the licence. 

 

The number of odour complaints received by the City and/or Manitoba Conservation are 

relatively few. For example, in 2005, the City received four telephone odour complaints related 

to the NEWPCC, three related to the SEWPCC, and none for the WEWPCC. No written 

complaints were received. While off-site odours are occasionally detectable around each of the 

three WPCCs, there have been no occasions in the last five years where five written complaints 

have been received within a 90-day period, which constitutes an odour nuisance according to 

the current licences (pers comm. C. Lee, Manitoba Conservation). 
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10.2.2 Effects and Mitigation 

Upgrades associated with the WPCCs are not expected to increase emissions of either NOX, SOX, 

CO or particulates (PM10) to levels that would result in concentrations in exceedence of Air 

Quality Guidelines in ambient air at locations outside the WPCC “fencelines” or property 

boundaries. 

 

The proposed Project and related components will add process steps (including nutrient control 

and disinfection) to the three WPCCs. Potential processes such as primary sludge fermentation 

tanks and/or waste-activated sludge thickening tanks will have vent gases which are likely to be 

odorous. These processes will be in tanks, covered or enclosed in structures, which will have 

the appropriate odour mitigation measures such that the odour environment should be no 

worse than at present and will probably be improved. 

 

The WEWPCC BNR upgrades will add processes that have potential to create odours. Primary 

sludge fermentation tanks and the WAS thickening may become anaerobic and create VOCs 

that may be odourous. The existing sludge holding tanks, which hold the sludge while awaiting 

transport to the NEWPCC for digestion and dewatering, currently create odours at the existing 

WEWPCC. To mitigate the potential for odours, the Project’s primary sludge fermentation tanks 

and WAS thickeners will be covered and VOCs will be captured. These odourous gases will be 

treated using a thermal oxidizer before discharge of the vented air to the existing dispersion 

stack. Thermal oxidation can destroy 99% of the VOCs in the vented gas, thus mitigating odour 

potential. In addition to mitigating the odours from the Project, the vented gas from the 

existing sludge storage tank will also be treated by thermal oxidation. 

 

The additional secondary clarifier, which is part of the Project, will be covered and vented to the 

existing dispersion stack. 

 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc. 

10-8

Air Assessment 

The centrate treatment project at the NEWPCC has two parts: 

 

• The addition of ferric chloride to precipitate phosphorus. 

• The addition of SBRs to nitrify ammonia and to denitrify nitrates to reduce total nitrogen 

from the centrate wastestream. 

 

The addition of ferric chloride may reduce H2S in the digesters and the precipitation of 

phosphorus is not expected to create additional odours and will therefore have a positive to 

neutral and not significant effect. 

 

• Positive to neutral effect, not significant. 

 

The SBRs use an aerobic process that is less odourous than anaerobic processes. To investigate 

the effectiveness of the treatment process, as well as the potential for these new processes to 

create a nuisance odour, three site visits of centrate treatment facilities in Europe were 

conducted by the design engineers (Earth Tech 2005d, e, f). These site visits occurred in 

February 2005 at Newthorpe, UK; Goddard’s Green, UK; and Sjolunda, Sweden. These centrate 

treatment plants accept a wastestream with similar characteristics as the NEWPCC centrate 

wastewater and operate the SBR treatment technology that is proposed for this Project. The 

wastewater treatment tanks were not covered at these sites and the SBR emitted no noticeable 

odours (Earth Tech 2005d, e, f). The SBR at the NEWPCC will be covered and vented through a 

new 46-m dispersion stack at the NEWPCC that will mitigate potential community odour 

nuisance. The centrate treatment facility will also make provision for treatment of the vented 

gas if required in the future. 

 

In addition, there is a concern that in winter the relatively warm, moist vented gas will create a 

visible “winter steam” plume. To mitigate this effect the fan and stack have been oversized to 

handle additional air flow. Cold air will be drawn into the fan suction during cold-weather 

conditions to reduce the exhaust air temperature, thus reducing the “winter steam” effect. 
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The SEWPCC early conceptual design indicated that there will be an addition of primary sludge 

fermenters and WAS thickeners with the potential for odourous gas production. The terms of 

reference for the design of the SEWPCC upgrades and expansion stipulates that odour 

assessments be done and recommendations be made to control odours at the site. For the 

purpose of this assessment it was assumed a thermal oxidizer (such as that proposed at the 

WEWPCC) or equivalent technology will be used to mitigate odours vented by the primary 

sludge fermenter and WAS thickener. If an alternate design or mitigation technology is 

proposed during the next stages of design, the effect on odour must be reassessed. 

 

The residual impact of the proposed Project on odour nuisance, with these mitigation measures, 

will result in a neutral effect during the life of the Project on the Project Site and local area. 

 

• Neutral effect, not significant. 

 

The Project has the potential for reversible, sporadic odour-related effects to occur during the 

life of the Project (intermediate term) in the local areas. The existing plants have an established 

record of compliance to regulatory thresholds. The Project’s odour effects will be cumulative 

with the existing facilities’ odour effects (adverse effect), although at the WEWPCC existing 

odour sources will be captured by the Project’s odour control systems (positive effect).  

 

• Neutral effect, not significant. 

 

 
10.2.3 Residual Effects and Significance 

With the mitigation described, the CSIF-funded upgrade components are not expected to result 

in air emission increases that would put a WPCC facility in a position of non-compliance with 

existing ambient air quality guidelines or licence conditions. It is expected that the current level 

of nuisance odour control will be maintained, and possibly enhanced through the upgrades 

proposed for the WPCC facilities. A combination of improved process control and improved 
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odour source control (for example, some tanks currently exposed to outside air will be covered 

and treated as part of the upgrades) is expected to result in continued compliance with 

Manitoba’s Odour Nuisance Management Strategy. 

 

• Neutral effect, not significant. 

 

10.2.4 Monitoring and Follow-up 

Confirmation of plant performance following CSIF upgrades is recommended through 

monitoring of sources (measured characterization of emissions) or through accepted emissions 

estimation techniques based upon final design parameters of each WPCC. The potential for 

odourous emissions at the SEWPCC should be reviewed during the conceptual design stage. 

The assumptions on odour control should be reviewed to ensure that significant odour nuisance 

does not occur. The need for air dispersion models (Industrial Source Complex Short Term – 

ISCST or AERMOD) for assessment under locally observed meteorological conditions should be 

determined in the design stage. Application of dispersion modelling once emissions are fully 

characterized will allow evaluation of WPCC emissions, their resulting concentrations in ambient 

air within each WPCC vicinity, and assessment of compliance with Manitoba’s Ambient Air 

Quality Guidelines.  

 

Ongoing monitoring of community odour complaints will be a useful indicator of community 

odour nuisance management. Continued monitoring of odourous emissions, including 

olfractometer-based odour unit measurements in ambient air and measurements for parameters 

such as H2S will also provide the data required to assess ongoing compliance with nuisance 

odour guidelines and ambient air quality guidelines. Ongoing dialogue with neighbouring 

communities regarding odour management performance is recommended.  
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10.3 NOISE NUISANCE 

10.3.1 Baseline 

The existing licences for the three WPCCs stipulate that the City “shall not cause or permit a 

noise nuisance to be created as a result of construction, operation, or alteration of the 

wastewater treatment plant and shall take such steps as the Director may require to eliminate 

or mitigate a noise nuisance.” Currently there are no complaints about noise from the existing 

facilities.  

 

10.3.2 Effects and Mitigation 

The construction of the Project and related components will involve the use of heavy equipment 

and activities that have the potential to generate noise. Best Management Practices of the 

Manitoba Heavy Equipment organization will be utilized to ensure noise-suppression equipment 

is functioning correctly and construction-related nuisance noise is minimized. Construction noise 

will be a reversible, Project Site adverse effect that will be moderate/high in magnitude. 

 

• Adverse effect, not significant. 

 

Operations of the Project and related components have the potential to generate noise, but this 

is strictly controlled by licence conditions. Final design will need to ensure noise levels remain 

within licence conditions. This neutral effect will be reversible at the Project Site. 

 

• Neutral effect, not significant. 

 

 
10.4 CLIMATE CHANGE 

The Project, for the most part, will not create any greenhouse gas (GHG) emissions that would 

substantively contribute to climate change. Some potential GHG emissions will occur from 
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construction equipment and some limited increase in emissions during operations may occur if 

supplemental carbon sources, like methanol, are required. If these supplemental carbon sources 

can be obtained from renewable resources, the effect may be carbon neutral. The Project is 

anticipated to have a neutral effect on climate change which is reversible over a regional/global 

scale and occurring at low magnitude. 
 

• Neutral effect, not significant. 
 

Table 10.1 
Summary of Effects on Air Environment 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Noise during construction Restricted working hours for 
contractors and use of good 
construction practices regarding 
noise control, in accordance with 
noise control bylaws and 
construction specification. 

Adverse effect, not 
significant. 

Operation 

Addition of enclosed wastewater 
processes with exhaust 
ventilation to air. 

Exhaust gases taken to existing 
dispersion stacks, thermal 
oxidation, additional odour 
control as required to comply 
with nuisance limits prescribed in 
Manitoba Environment Act 
licences. 

Neutral effect, not 
significant. 

Operational noise Compliance to licence condition. Neutral effect, not 
significant. 

Climate Change   

Project upgrades alter sources, 
quantities of gaseous emissions, 
use of methanol could increase 
greenhouse gas emissions. 

No substantive change in GHG 
emission, use of methanol 
derived from carbon neutral 
sources. 

Neutral effect, not 
significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 
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11.0 TERRESTRIAL ASSESSMENT 

11.1 GENERAL APPROACH 

The terrestrial assessment has been divided into three broad categories: 

 

1. Geology/subsurface hydrology 

2. Soils 

3. Terrestrial Wildlife 

 

The Project and its related components are anticipated to result in an alteration of the 

terrestrial environment in the area immediately adjacent to the existing WPCCs and a 

potentially-wider area with respect to aspects of the biosolids-related management. 

 

The WPCCs (Figures 11-1, 11-2, and 11-3) are located on lands previously disrupted by 

agricultural activities and subsequently returned to a grass-dominated vegetative cover 

maintained by regular mowing. 

 

These areas are anticipated to be marginal in terms of wildlife utilization. No species listed 

under either the Manitoba Endangered Species Act (1990) or federal Species at Risk Act (2003) 

are anticipated to utilize the areas on or adjacent to the existing facilities where the Project will 

be constructed. The Project’s effects on the terrestrial environment adjacent to the existing 

facilities will be site-specific and will not act in a cumulative way with any other project or 

activity.  

 

The existing WPCCs produce biosolids that are trucked to the NEWPCC for further treatment 

before reuse on agricultural land or disposal at landfills. The Project and its related components 

may result in the alteration of the characteristics of the biosolids, therefore, resulting in a 

cumulative effect on the current biosolids program. 
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11.2 GEOLOGY/SUBSURFACE HYDROLOGY 

11.2.1 Approach to the Assessment 

The potential effects of the Project and related components on the geology/subsurface 

hydrology will occur as a result of the construction of buildings/facilities and foundations, and 

will be site-specific and will not be cumulative with any off-site activities. 

 

11.2.2 Baseline Conditions 

Winnipeg is located within the glacial Lake Agassiz clay plain of the Manitoba Lowlands 

physiographic region, with topographic relief generally less than 25 ft, rising slowly eastward 

and westward away from the Red River. 

 

Surfical sediments overlying Paleozoic carbonate bedrock are comprised of glaciolacustrine 

clays, and an underlying calcareous silt till. Depth to bedrock is quite variable in the City of 

Winnipeg area, with a thick cover of overburden in areas to the south and southwest. 

 

Bedrock beneath Winnipeg is comprised of gently westerly-dipping Paleozoic strata. Ordovician 

aged carbonate rocks underlie the Winnipeg area, and consist predominantly of dolomite, 

argillaceous dolomite, calcareous shales, and mottled dolomitic limestone commonly referred to 

as “Tyndall Stone”. Typically, the bedrock at shallower depths in the Winnipeg region shows 

some degree of fracturing, and pressure dissolution. The fractured upper carbonate zone forms 

the regional aquifer, confined by the overlying till and clay units. 

 

Lake Agassiz deposition of the glaciolacustrine clay resulted in sediments on the order of 30 ft. 

to 50 ft. in thickness near Winnipeg, and thinner from Birds Hill to Lockport. In many areas, 

massive clay to silty clay is overlain by laminated silt to clayey silt, which is lighter in color and 

is typically found from the surface to shallow depths in the Winnipeg area. These deposits may 

also include fine sand and silt in areas adjacent to Birds Hill. The base of the clay sequence is 

often interbedded with the underlying silt till. Ridges up to 3 ft. in relief formed in the clay plain 
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by iceberg scours, infilled by clayey silt. The variable texture of these upper Lake Agassiz clay 

plain sediments has resulted in site specific variability in geochemical and shallow groundwater 

signatures. 

 

The majority of the soils in the Winnipeg area are black earth soils developed on lacustrine-fine-

clay parent material. The Red River clay soils found throughout the study area are formed in 

well to intermediately drained areas, while the Osborne clay soils have been developed on flat 

or depressional topography and are poorly drained (TetrES 2004). 

 

11.2.3 Effects and Mitigation 

11.2.3.1 Construction 

During construction the excavation and installation of foundations and buildings will alter the 

geography of the area and may result in site-specific and local changes to groundwater 

movements. These effects are anticipated to result in neutral, reversible changes that will occur 

once during construction but will persist over the life of the Project (intermediate term) within 

the Project site. 

 

• Neutral effect, not significant. 

 

11.2.3.2 Operations 

No effects are anticipated during operations to the geography/subsurface hydrology. 

 

• No effects. 
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11.2.4 Residual Impacts and Significance 

Table 11-1 summarizes the anticipated effects of the Project. Impacts on the geography/ 

subsurface hydrology will be: 

 

• Neutral impact, not significant. 

 

Table 11-1 
Summary of Effects on Geology/Subsurface Hydrology 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Recontouring of construction surface, 
replacement of surface with 
foundations, buildings and 
gravel/paved pads for access roads. 

None Disruption of area for the duration of 
the Project.  Effects are reversible 
upon decommissioning. Neutral 
effect, not significant. 

Surface and subsurface geography 
altered by foundation installation.  
Localized alteration of subsurface 
groundwater (hydrology) movement 
near the foundations. 

None Disruption of area for the duration of 
the Project.  Some of the 
foundations and related effects may 
be reversible upon decommissioning.  
Sub-surface components of some 
foundations may need to be left 
during decommissioning and are 
irreversible effects. Neutral effect, 
not significant. 

Operation 

None None No effects 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 

 

11.2.5 Monitoring and Follow-up 

No monitoring or follow-up programs are recommended. 
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11.3 SOILS 

11.3.1 Approach to the Assessment 

The Project’s potential effects on soils can be divided into two broad categories: 

 

1. Construction-related site-specific activities. 

2. Cumulative effects on the existing biosolids management program during Project 

operations. 

 

11.3.2 Baseline Conditions 

The soils in the Winnipeg Ecodistrict include imperfectly drained Gleyed Humic Vertisols and 

Gleyed Black Chernozems and poorly drained Gleysolic Humic Vertisols and Humic Gleysols 

(Smith et. al. 1998). These soils have developed on calcareous, clayey glaciolacustrine 

sediments (Smith et. al. 1998). Gleyed Rego Black Chernozemic and Gleysolic soils also occur 

within the Ecodistrict.  

 

The WPCCs are located on Osborne Clay soils of the Red River Association. The Osborne Clay 

soils are black earth soils developed on lacustrine fine clay that are poorly drained (Ehrlich et. 

al. 1953).  

 

The biosolids from each of the WPCCs are applied to agricultural land in accordance with 

Manitoba Environment Act Licence No. 1089ERR. Dewatered sludge is applied to the soil surface 

by special spreaders and then incorporated into the soil as soon as practicable. The current 

practice results in the beneficial reuse of biosolids through agricultural land application 

whenever conditions permit. Soils receive the benefit of nutrients like nitrogen (N) and 

phosphorus (P) and the organic benefits as a soil conditioner. When agricultural land is wet 

and/or inaccessible in the spring, summer and fall, or when it is too cold to spread in winter, 

the dewatered biosolids are disposed of at the City landfill. The existing licence governs the 
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operation of the sludge dewatering system, the transportation of biosolids, and the application 

of biosolids on agricultural land, and is discussed in greater detail in Appendix 11. 

 

11.3.3 Effect and Mitigation 

11.3.3.1 Construction 

The development of Project facilities will result in the destruction or disruption of the vegetation 

and soils at the Project site. These areas have been previously altered by agricultural activities 

and the effects will be limited to the Project site. The Project will result in a reversible adverse 

effect on soils of the Project site during construction (short term) that will persist over the life of 

the Project (intermediate term) of a high magnitude. 

 

• Adverse effect, not significant. 

 

11.3.3.2 Operations 

The Project will have an effect on the N and P content in the residual biosolids and the quantity 

of biosolids produced. Nitrogen concentrations may be reduced and phosphorus concentrations 

will be higher. This could make the potential agronomic benefits of the product less attractive to 

farmers to accept for land applications, but there are many other feasible options available to 

the City to adapt to this situation. Additionally, it is likely that the City will need to make 

alterations to its biosolids management program to remain in compliance with potential new 

land application limits under study by the Province, regardless of whether the Project takes 

place. However, as the program evolves, the continued operation of the present program or an 

altered program will be governed by licence under The Manitoba Environment Act. The revised 

biosolids management program will have to demonstrate acceptable environmental 

management.  

 

The Project will result in less P and N being discharged to the aquatic environment because the 

BNR and centrate treatment processes will trap these nutrients in the sludge. These nutrients 
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will end up in the dewatered biosolids produced at the NEWPCC, thus increasing the amount of 

N and P that is either disposed of in City landfills or is used as a nutrient-rich amendment for 

agricultural lands. The Project will result in both an anticipated change in the quantity of 

biosolids produced by the WPCCs and may result in a change in the quality of the biosolids in 

terms of potential for reuse on agricultural soils. These effects, when combined with the 

challenges associated with the existing WPCCs’ biosolids programs will cumulatively result in 

increased challenges (and increased costs) to maintain cropland application and nutrient reuse 

options and could result in increased disposal of biosolids in landfills or other facilities. 

 

The Project will result in reversible changes to the biosolids production and reuse/disposal that 

will occur continuously during the life of the Project (intermediate term) within the regional 

areas (as defined by the Environment Act Licence No. 1089ERR regarding biosolids application 

management). The reuse/disposal of the biosolids is controlled by Licence No. 1080ERR to 

ensure no regulatory threshold is exceeded. The altered quantity and quality of the Project’s 

biosolids will have a neutral environmental effect with respect to existing biosolids management 

during the life of the Project (intermediate term). It is anticipated that this neutral effect will be 

quantifiable and result in measurable changes in costs to the existing regional biosolids 

programs. 

 

• Neutral effect, not significant. 

 

11.3.4 Residual Impacts and Significance 

The Project’s anticipated effect on soils are summarized in Table 11-2. Residual effects will be 

primarily associated with the Project-related changes to the characteristics of the biosolids and 

related effects on the evolving biosolids management programs. 

 

• Adverse effect, not significant. 
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Table 11-2 
Summary of Effects on Soils/Vegetation 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Alternation and loss of 
soils/vegetative community due 
to Project construction footprint 

None Area to be effected is previously 
disturbed and in a mowed 
grassy state. Adverse effect, 
not significant. 

Operation 

Application of dewatered 
biosolids may be less beneficial 
for agricultural purposes due to 
WPCC nutrient removal 
programs. 

Application at rates presented in 
Manitoba Environment Act 
licence No. 1089ERR (or as 
revised by Manitoba) and only 
with farmer consent. 

Land application of biosolids 
may decline, resulting in less 
reuse of nutrients in croplands. 
Neutral effect, not 
significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 

 

11.3.5 Monitoring and Follow-up 

The required monitoring and follow-up programs incorporated into the existing biosolids 

monitoring program will continue and should be capable of quantifying the anticipated Project-

related effects. 

 

11.4 TERRESTRIAL WILDLIFE 

11.4.1 Approach to the Assessment 

The Project effects on terrestrial wildlife are associated with the Project site-specific 

construction-related disruptions to soils and related vegetative cover/habit. These previously 

disturbed sites are currently routinely mowed and do not contain habitat suitable for any 

wildlife/plant species listed by either the Manitoba Endangered Species Act or the federal 

Species at Risk Act. 
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11.4.2 Baseline Conditions 

The Project site areas are composed of soils/vegetation that was previously disturbed by 

agricultural activity and is currently a mixed grassland that is routinely mowed. 

 

11.4.2.1 Construction 

The Project will result in a high-magnitude, reversible adverse effect on marginal value wildlife 

habitats during construction (short term) on the Project site that will persist over the life of the 

Project (intermediate term). 

 

• Adverse effect, not significant. 

 

11.4.2.2 Operations 

No effects on wildlife habitat are anticipated during Project operations. Collision-related 

mortality on facility buildings is possible, but it is unlikely the rate of collision will be 

substantively higher than on buildings of the current facility. 

 

• Neutral effect, not significant. 

 

11.4.3 Residual Impacts and Significance 

Project-related effects on wildlife are summarized in Table 11-3. Adverse impacts will be related 

to construction only. 

 

• Adverse impact, not significant. 
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Table 11-3 
Summary of Effects on Wildlife 

Description of Effect Mitigation Residual Effects And 
Significance1 

Construction 

Disruption of wildlife habitat by 
Project footprint- and noise-related 
displacement in adjacent areas. 

Project habitat effects will be limited 
to the construction footprint area.  
Standard noise control protocols. 

Project is being constructed on 
previously disturbed lands of 
limited value to wildlife. 
Adverse effects, not 
significant. 

Potential mortality or disruptions of 
listed species (i.e., Species at Risk 
Act, Manitoba Endangered Species 
Act, etc.) habitat. 

None Project is being constructed on 
lands unsuitable to listed species 
as habitat. Collision mortality by 
listed birds is possible, but highly 
unlikely. 
Neutral effect, not significant. 

Operation – Critical Conditions 

None None Project is being constructed on 
lands unsuitable to listed species 
as habitat. Collision mortality by 
listed birds is possible, but highly 
unlikely. 
Neutral effect, not significant. 

Notes: 
1Assessment of effects after implementation of proposed mitigation measure 

 

11.4.4 Monitoring and Follow-up 

No monitoring and follow-up programs are recommended. 
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12.0 SOCIO-ECONOMIC ASSESSMENT 

12.1 GENERAL APPROACH 

The Project is expected to have an observable effect on certain components of the socio-

economic environment. Project construction is likely to result in direct effects to the socio-

economic environment while Project operations may have indirect socio-economic effects as a 

result of effects on other environmental components.  

 

To describe the implications of the Project and related components, the potential effects on the 

socio-economic environment have been addressed in the following categories: 

 

• Population and Demographics 

• Employment, Income, and Economy 

• Land Use 

• Heritage Resources 

• Recreation and Tourism 

• Aboriginal Use of Lands and Resources for Traditional Purposes 

• Human Health 

 

Other components that could potentially result in cumulative effects to the socio-economic 

environment include additional major construction projects within the City of Winnipeg and 

elsewhere. The socio-economic assessment considers the cumulative effects as a result of 

concurrent projects and incorporates them into a cumulative effects assessment that is fully 

integrated into the determination of the significance of the Project’s impacts on the 

environment.  
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Each assessment is structured as follows: 

 

• Approach to the Assessment – describes various components of the Project and the 

components of physical activities related to the Project that have been integrated into the 

assessment. Other environmental components that may act cumulatively with the 

anticipated effects are also described.  

• Baseline conditions – the components of the baseline relevant to the assessment will be 

summarized.  

• Effects and Mitigation – assessed for construction and operation of the Project. 

• Residual Effects and Significance – summary of conclusions of the assessment. 

• Monitoring and Follow-up – summary of monitoring/follow-up programs for impact 

verification if required.  

 

12.2 POPULATION 

12.2.1 Approach to the Assessment 

Both potential effects of construction and operation of the Project on population and future 

population growth were considered. Other construction projects occurring during the same time 

period, such as the Red River Floodway Expansion Project, were considered in evaluating 

cumulative effects.  

 

12.2.2 Baseline Conditions 

Statistics Canada (2001) survey lists the City of Winnipeg population at 619,545 people and the 

population of the greater Winnipeg Area at 671,275 people. Population and demographic 

information for both the City of Winnipeg and the greater Winnipeg Area is included in 

Appendix 12A. Projected future population growth was considered in the design of the 

upgrades. 
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12.2.3 Effects and Mitigation 

12.2.3.1 Construction 

Hiring of construction workers during construction of the Project may have a temporary positive 

effect on population if construction crews from outside Winnipeg are hired to complete the 

work. The construction phase is not expected to have any other effects on population and 

demographics. 

 

• Positive effect, not significant. 

 

12.2.3.2 Operations 

Operation of the Project is not expected to have any effect on population or demographics. 

Future population projections and wastewater loadings were considered in Project planning, 

therefore, effects of future population growth resulting in increased loading to WPCCs have 

been accounted for.  

 

• No effects anticipated. 

 

12.2.4 Residual Impacts and Significance 

Potential effects on population and demographics associated with construction are likely to be 

temporary. No residual impacts on population and demographics are expected to occur. 

 

• Positive impact, not significant. 

 

12.2.5 Monitoring and Follow-up 

No monitoring and follow-up activities are required. 
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12.3 EMPLOYMENT, INCOME AND ECONOMY 

12.3.1 Approach to the Assessment 

Direct effects on employment, income and economy are primarily associated with construction 

crews hired during construction of the Project, although Project operations may also have 

economic effects (i.e., by continuing to employ operational staff). Cumulative effects were 

associated with other construction projects that have the potential to draw on the construction 

work force. 

 

12.3.2 Baseline Conditions 

The economy of the City of Winnipeg is based on the presence of many diverse industries; the 

key ones including transportation and distribution, aerospace, agribusiness, finance and 

insurance, health industries and biotechnology, information and communications technology, 

media, electric power, apparel and furniture manufacturing (Destination Winnipeg Inc. 2006). 

Income levels are discussed in Appendix 12B. 

 

12.3.3 Effects and Mitigation 

12.3.3.1 Construction 

The Project is likely to have a positive effect on employment, income and economy by 

employing construction workers for the duration of the construction period. Other construction 

projects may contribute to a cumulative effect on employment, income and economy by raising 

demand for construction crews, thereby having a positive economic effect.  

 

• Positive effect, not significant. 
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12.3.3.2 Operations 

The operations phase of the Project is not expected to have measurable effects on 

employment, income and economy. Operational staff will continue to be employed at each of 

the WPCCs. The Project may allow for increased industrial development of industries with high 

wastewater generation within the City of Winnipeg by providing increased treatment capacity, 

however, the extent of this potential effect is not known. 

 

• Positive effect, not significant. 

 

12.3.4 Residual Impacts and Significance 

Residual impacts of the Project on employment, income and economy are related to 

construction worker and operation staff hiring, and are expected to be positive and not 

significant.  

 

• Positive effect, not significant. 

 

12.3.5 Monitoring and Follow-up 

No monitoring and follow-up programs are required.  

 

12.4 LAND USE 

12.4.1 Approach to the Assessment 

Land use effects relate to any potential changes in the use of land at WPCCs resulting from the 

Project. Potential cumulative effects relate to future development of land adjacent to the WPCC 

for residential or other purposes. 
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12.4.2 Baseline Conditions 

The current City of Winnipeg zoning for the three WPCCs is included in Appendix 12C. Land at 

and immediately adjacent to the SEWPCC and WEWPCC is zoned as agricultural. Land at the 

NEWPCC is zoned industrial and land zoned as residential is located near the NEWPCC. 

 

No residential areas are located near the SEWPCC or WEWPCC ( Figures 12-1 and 12-2). The 

nearest residences to the SEWPCC are almost 1 kilometre away, while the nearest residences to 

the WEWPCC are located almost 3 kilometre away. Residential-zoned land is located in close 

proximity to the NEWPCC and single-family homes are located within a 400-m radius of 

NEWPCC (Figure 12-3). 

 

12.4.3 Effects and Mitigation 

No changes to land use are expected to occur as a result of the Project, accordingly no 

environmental effects on land use are anticipated at the sites. Potential cumulative effects 

pertain to the adjacent use of land, particularly if agricultural land surrounding the SEWPCC and 

WEWPCC is later rezoned and developed for other uses. However, since the Project is likely to 

have neutral implications for existing and future adjacent land use. Any cumulative effects are 

considered to be not significant. 

 

• Neutral effect, not significant. 

 

12.4.4 Residual Impacts and Significance 

No direct residual effects on land use are expected to occur. Cumulative effects associated with 

adjacent present and future land use may occur and these are likely to be positive. 

 

• Positive effect, not significant. 
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12.4.5 Monitoring and Follow-up 

No monitoring or follow-up is required. 

 

12.5 HERITAGE RESOURCES 

12.5.1 Approach to the Assessment 

Excavation during construction is likely the only component of the Project that could potentially 

affect heritage resources.  

 

12.5.2 Baseline Conditions 

The Historic Resources Branch (HRB) of the Province of Manitoba was contacted for assistance 

in determining effects on heritage resources at the WPCCs. The HRB indicated that all three 

WPCCs have low potential for significant heritage resources (Hill pers comm. 2006; 

Appendix 12D). 

 

12.5.3 Effects and Mitigation 

12.5.3.1 Construction 

Manitoba Culture, Heritage and Tourism has indicated the Project has a low potential to impact 

significant heritage resources (Hill pers. comm. 2006). Should any heritage resources be 

encountered during excavation, Historic Resources Branch will be consulted. Accordingly, no 

effects on heritage resources are expected to occur.  

 

• Neutral effect, not significant. 
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12.5.3.2 Operations 

The Project operations are not expected to have any effect on heritage resources. 

 

• No effects anticipated. 

 

12.5.4 Residual Impacts and Significance 

No residual effects on heritage resources are expected to occur. 

 

• No residual effects anticipated. 

 

12.5.5 Monitoring and Follow-up 

No follow-up or monitoring is required. 

 

12.6 RECREATION AND TOURISM 

12.6.1 Approach to the Assessment 

The Project is unlikely to have direct effects on recreation or tourism. The Project may however, 

have indirect effects on recreation. Improvements in water quality associated with the Project 

that could potentially affect recreational uses of the rivers were considered in the assessment.  

 

12.6.2 Baseline Conditions 

The Red River and, to a lesser degree, the Assiniboine River support recreational use within 

both the urban and rural environments. Developments such as The Forks and the Winnipeg 

Riverwalk attract citizens and tourists to the rivers. Recreational travel on the rivers is facilitated 

by powerboats, canoes, kayaks, personal watercraft, water taxis, and tour boats. In addition, 

water sports such as rowing, paddling, and water skiing occur on the rivers. Improved access to 
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the rivers through park and walkway access has raised the prominence of the rivers as a 

community amenity.  

 

The rivers are not used extensively for swimming as the rivers’ natural turbidity and colour 

contribute to poor visibility. Strong currents and steep muddy banks also pose safety hazards to 

swimmers.  

 

Fishing on the rivers is extremely popular. The Urban Fishing Initiative3 has promoted fishing 

within urban reaches of the rivers. Downstream at Lockport is a world-renowned fishery, 

particularly for channel catfish and walleye. The Province has reported that for the year 2000, 

the total angler days in the Red River drainage area was estimated to be approximately 

430,000.  

 

Recreational uses of the rivers are also relevant to the assessment of effects on human health 

as recreational activities provide potential exposure pathways to microbiogical organisms found 

in river water. A detailed river use study was conducted in 1990 (Wardrop/TetrES 1991). An 

illness risk assessment (Section 12.8 for further details), conducted in 1997 and updated with 

data collected since 1997, used information obtained from Wardrop/TetrES (1991) to determine 

the number of immersions expected to occur as a result of both primary and secondary 

recreational uses. The estimated number of immersions is summarized in Table 12-1, which 

shows that the total number of immersions expected to occur due to both primary and 

secondary recreation during a 153-day recreation season is 9,945 unique events. This baseline 

information on recreational uses is important in determining risks to human health.  

                                            
3 The Urban Fishing Initiative is a partnership between the Province, the City, Mid-Canada Marine Dealers Association, Manitoba 
Wildlife Federation, Fish Futures, and many private tackle outfitters. 
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Table 12-1 
Number of Immersions Due to Primary and Secondary Recreation 

100-day Recreation Season 153-day Recreation Season 

Area 
# of 

Immersions due 
to Primary 

Recreation1 

# of 
Immersions due 

to Secondary 
Recreation2 

# of 
Immersions due 

to Primary 
Recreation 

# of 
Immersions due 

to Secondary 
Recreation 

Winnipeg Area 3,800 1,900 5,814 2,907 

Selkirk Area 400 400 612 612 

Total Immersions 4,200 2,300 6,426 3,519 
Notes: 
1Primary recreation consists of swimming and waterskiing activities where 100% of users will come in contact with water. 
2Secondary recreation consists of activities such as boating where a small percentage of users will come in contact with water. 
 
Source: Wardrop/TetrES 1991 

 

12.6.3 Effects and Mitigation 

12.6.3.1 Construction 

The construction phase of the Project is not expected to have any effect on recreation or 

tourism. 

 

• No effects anticipated. 

 

12.6.3.2 Operations 

As described in Sections 8.0 and 9.0, the operation phase of the Project will result in 

improvements to water quality. These improvements could have a positive effect on recreation 

if recreational use of the rivers (i.e., for boating, fishing, etc.) increases as a result of improved 

water quality. If this effect does occur it is unlikely that it could be measured. 

 

• Positive effect, not significant. 
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12.6.4 Residual Impacts and Significance 

Residual effects may pertain to possible increased use of the rivers for recreational purpose as a 

result of improvement to river water quality.  

 

• Positive impact, not significant. 

 

12.6.5 Follow-up and Monitoring Programs 

No follow-up or monitoring is required.  

 

12.7 ABORIGINAL USE OF LANDS AND RESOURCES FOR 

TRADITIONAL PURPOSES 

12.7.1 Approach to the Assessment 

The potential for effluent discharges to effect aboriginal community concerns was raised as an 

issue during the 2003 Clean Environment Commission Hearings.  

 

12.7.2 Baseline Conditions 

No aboriginal communities are located near any of the WPCCs. There are, however, Aboriginal 

communities located on the Red River downstream of Winnipeg as well as around Lake 

Winnipeg. It was assumed that Aboriginal communities located downstream of the WPCCs and 

around Lake Winnipeg are likely used for both modern and traditional purposes. 
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12.7.3 Effects and Mitigation 

12.7.3.1 Construction 

The construction phase of the Project is not expected to have an effect on Aboriginal use of 

traditional resources.  

 

• No effects anticipated. 

 

12.7.3.2 Operations 

During the 2003 CEC Hearings, intervenors raised potential impacts on Aboriginal interests with 

respect to effluent discharge and the health of Lake Winnipeg, and related resource use. These 

particular issues have been considered elsewhere in this effects assessment and the Project has 

generally been found to have neutral to positive effects.  

 

• Neutral to positive effects, not significant. 

 

12.7.4 Residual Impacts and Significance 

Any residual effects related to Aboriginal use of traditional lands and resources are expected to 

be indirect and related to other positive direct effects.  

 

• Neutral to positive effects, not significant. 

 

12.7.5 Monitoring and Follow-up 

The City of Winnipeg should make information available to Aboriginal communities regarding 

the WPCC upgrades and its overall wastewater management program. 
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12.8 HUMAN HEALTH 

12.8.1 Approach to the Assessment 

Potential effects on human health associated with upgrades to the WPCCs were examined in the 

early 1990s, although multiple studies have been conducted assessing human health (i.e., 

MacLaren 1986). Two more recent studies that were reviewed and are relevant to the current 

assessment are: 

 

• A study of the expected reductions of fecal coliform levels as a result of effluent disinfection 

and associated decreases in risks of gastrointestinal illness (Wardrop/TetrES 1998). 

• A study of greenhouse operators within the Winnipeg area and their potential exposure to 

river water used for irrigation (TetrES 1992). 

 

Both of these studies have been updated for the purpose of this assessment. They provide 

information on both specific and cumulative environmental effects associated with human 

health and thus provide the basis for assessment of effects of the Project on human health.  

 

12.8.2 Baseline Conditions 

An illness risk assessment study was conducted in 1997 (Wardrop/TetrES 1998) and provides 

baseline information on human illness relevant to the current assessment. The focus of the 

study was on examining human illness risks based on fecal coliform concentrations in the Red 

River. The only exposure pathway examined was exposure through recreational uses. The 

human health parameter measured was risk of gastrointestinal illness (GI). The study used 

three different dose-response (D-R) models to relate fecal coliform concentrations to GI risk 

with the unit of measurement being cases of GI/1,000 immersions. The results of this study 

were updated to current conditions that include disinfection of effluent from the SEWPCC. This 

update is shown in Appendix 8E. As noted in the Project Description, the Project involves 

changing the UV disinfection process from seasonal to year-round at SEWPCC and addition of 

year-round UV disinfection processes to the WEWPCC, which currently uses polishing ponds for 
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disinfection during the summer. A year-round UV disinfection process is also being added to the 

NEWPCC, but is not part of the CSIF funding. The addition of disinfection to the NEWPCC is 

considered to be a cumulative effect and is therefore incorporated into the effects assessment. 

 

The baseline risk of occurrence of GI/1,000 immersions for 2004 (the most recent year with 

extensive fecal coliform data) was determined by inputting the baseline fecal coliform 

concentrations into each D-R model. Each model was also used to determine the expected risk 

rates if the fecal coliform level in the river is equal to the appropriate regulatory threshold. The 

regulatory threshold used was the Manitoba Water Quality Standards, Objectives and Guidelines 

(MWQSOG) objective of 200 fecal coliforms/ 100 mL for primary recreational use of surface 

waters. The D-R models used in the health-risk assessment determined that the number of 

cases of GI due to primary recreation that are likely to occur at the specified regulatory 

objective correspond to between 8.7 to 19 cases of GI/1,000 immersions, depending on the 

model used. The baseline number of GI cases/1,000 immersions expected to occur downstream 

of WPCCs under existing conditions vary, depending on the equation used in the model (see 

Appendix 8E); however, all three models show a consistent pattern. Each model shows that the 

primary recreation objective is exceeded downstream of the SEWPCC for approximately 15 km 

(up to NEWPCC) and roughly 30 km downstream of the NEWPCC outfall, although the 

anticipated maximum risk rate is different for each model. The modelled baseline for existing 

conditions at WPCC discharges along the Red River is summarized in Table 12-2.  

 

Area-wide health risk rates were calculated for the Winnipeg and Selkirk areas using each of the 

three D-R models. The baseline risk rates calculated for recreational use in the Winnipeg area 

varied from 9.1 to 19.7 cases of GI/1,000 immersions, while the baseline risk rates for the 

Selkirk area were from 8.9 to 19.3 cases of GI/1,000 immersions (Table 12-3). These baseline 

risk rates were used in conjunction with the baseline information on expected number of 

immersions  (Section 12.6.2, Table 12-1)to calculate the estimated baseline number of GI cases 

for the Winnipeg and Selkirk areas as a result of recreational uses of the Red River. The number 

of cases for the Winnipeg area was estimated to be between 79 and 172, while the estimated 

number of cases in the Selkirk area was estimated to be between 11 and 24 (Table 12-4). The 
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total combined baseline number of cases was between 90 and 195 (Table 12-4). The illness risk 

assessment notes that the typical GI caseload (i.e., from all causes) for the Winnipeg population 

is in the range of 600,000 – 800,000 cases per year. 

 

Table 12-2 
Modelled Maximum Risk Rates for GI at Effluent Outfalls1 

Risk Rates at WPCC2
 

Outflows Model Type of Risk Rate 

NEWPCC SEWPCC 

Modelled acceptable risk rate for primary recreation objective (# GI 
cases/ 1,000 immersions based on a fecal coliform regulatory 
threshold of 200 fc/100 mL) 

19 19 Seyfried and 
Brown 1986 

Modelled baseline maximum risk rate (# GI cases/ 1,000 immersions 
based on modeled fecal coliform concentrations) 

23.2 21.1 

Modelled acceptable risk rate for primary recreation objective (# GI 
cases/ 1,000 immersions based on a fecal coliform regulatory 
threshold of 200 fc/100 mL) 

10 10 Dufour 1985 

Modelled baseline maximum risk rate (# GI cases/ 1,000 immersions, 
based on modeled fecal coliform concentrations) 

15.5 13.5 

Modelled acceptable risk rate for primary recreation objective (# GI 
cases/ 1,000 immersions based on a fecal coliform regulatory 
threshold of 200 fc/100 mL) 

8.7 8.7 

Modelled baseline maximum risk rate (# GI cases/ 1,000 immersions 
based on modeled fecal coliform concentrations) 

11.1 10.3 

Ferley 1989 

Distance of exceedance3 of regulatory objective under existing 
baseline conditions (km from outflow) 

31 15 

Notes: 
1. Source: Wardrop/TetrES 1998; 2006 update. 
2. The study focused on only the Red River due to it’s greater likelihood to be used for primary recreation purposes, 

accordingly no data was available for points along the Assiniboine River, including the WEWPCC. 
3. Each model showed the same distance of exceedance downstream of the pollution control centres. 
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Table 12-3 
Baseline Estimated Health Risk Rates for Red River Use 

Baseline Estimated Health Risk Rate 
(GI cases/1,000 immersions) Model Used 

Winnipeg Area Selkirk Area 

Seyfried and Brown 19.7 19.3 

Dufour 10.8 10.4 

Ferley 9.1 8.9 

 

Table 12-4 
Baseline Estimated GI Cases for Red River Use 

Baseline Estimated GI Cases  
as a Result of Recreational Uses Model Used 

Winnipeg Area Selkirk Area Total 

Seyfried and Brown 172 24 196 

Dufour 94 13 107 

Ferley 79 11 90 

 

The use of river water for irrigation was also considered as being a potential exposure pathway 

for human exposure to microbes in river water. In 1992, a river use survey was conducted to 

determine the extent to which river water is used for irrigation and the potential for effects on 

human health via this exposure route. This survey was updated in 2006 by conducting an 

additional telephone survey of greenhouse operators combined with a review of Water Rights 

Act licence holders within the area. The results of this review are attached as Appendix 12E. 

The study found there were a total of 7 greenhouse operators that currently used river water 

for irrigation, however, only 3 of these were located downstream of any of the WPCC outflows. 

Twenty-nine holders of Water Rights Act licences were found that withdrew river water from 
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either the Red or Assiniboine river within the City of Winnipeg and 18 of these withdrew river 

water downstream of at least one of the WPCCs. 

 

The assessment of human health effects focuses on the risk of GI due to ingestion of fecal 

coliform during primary recreation activities. Other projects and activities that are expected to 

have effects on fecal coliform concentrations, and thus indirectly on human illness, include the 

CSO upgrade program and land drainage discharges (urban wash-off from green spaces and 

residential areas). These two activities are of concern during wet weather events. 

 

12.8.3 Effects and Mitigation 

12.8.3.1 Construction 

The construction phase of the Project is not expected to affect human health or illness risk.  

 

• No effects anticipated. 

 

12.8.3.2 Operations 

Anticipated effects of the Project on human illness are expected to occur during the operations 

phase of the Project. This study used dose-response models to evaluate risk of GI following 

recreational use of the Red River based on expected fecal coliform concentrations. The illness 

risk assessment generated data for specific disinfection conditions: 

 

• Existing baseline conditions: 

- Modeled using 2004 data. 

• Disinfection of all dry-weather effluent discharges at each WPCC: 

- The CSIF application includes year-round UV disinfection at the WEWPCC while the City 

has committed to year-round UV disinfection at the SEWPCC. A UV disinfection process 

is being added to NEWPCC but is not part of the CSIF funding. Thus, analysis of human 

illness effects following disinfection upgrades provides an indication of the expected 
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environmental effects as a result of the CSIF Project along with cumulative 

environmental effects due to the non-CSIF funded upgrades. 

 

For each of these options, the illness risk assessment used the three D-R models to determine 

the following; 

 

• Illness risk along the Red River as measured by predicted GI cases/1,000 immersions. 

• Estimated illness risk rates for Red River use in both the Winnipeg and Selkirk areas. 

• Estimated number of GI cases in the Winnipeg and Selkirk areas as a result of recreational 

use of the Red River. 

 

Model results obtained for the disinfection options provide an indication of the expected 

cumulative environmental effects of the Project compared to the baseline.  

 

The predicted illness risk rates were calculated for locations along the Red River from the 

Floodway Inlet Control Structure to the upstream boundary of the City of Selkirk. The health-

risk rates determined by each model for baseline and Project conditions (i.e., year-round effluent 

disinfection) for key locations along the Red River are shown in Table 12-5, while the modeled 

baseline and expected illness risk rates for existing conditions and Project effects (including 

cumulative effects) are shown in Figures 12-4, 12-5 and 12-6.  
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Table 12-5 
Comparison of Baseline Risk Rates to Risk Rates With Effluent Disinfection 

Model Risk Rate 
NEWPCC Outfall Risk 

Rate (GI cases/ 
1,000 immersions) 

Modeled acceptable risk rate (based on 200 fc/100 mL 
regulatory limit) 

19 

Modeled baseline risk rate  23.2 

Modeled risk rate with effluent disinfection  19.7 

Seyfried and 
Brown 1986 

Expected reduction in risk rate due to effluent 
disinfection  

3.5 

Modeled acceptable risk rate (based on 200 fc/100 mL 
regulatory limit) 

10 

Modeled baseline risk rate  15.5 

Modeled risk rate with effluent disinfection  10.9 

Dufour 1985 

Expected reduction in risk rate due to effluent 
disinfection 

4.6 

Modeled acceptable risk rate (based on 200 fc/100 mL 
regulatory limit) 

8.7 

Modeled baseline risk rate  11.1 

Modeled risk rate with effluent disinfection  9.2 

Ferley 1989 

Expected reduction in risk rate due to effluent 
disinfection 

1.9 

 

Although the three D-R models provide slightly different risk rates, the patterns of risk rates 

along the Red River are consistent between each model. Each model shows that under existing 

conditions the health-risk rates peak at the outflow of the NEWPCC. It also shows that at 

certain locations, the baseline health-risk rate exceeds the “acceptable risk rate” along most of 

the river based on the regulatory threshold for fecal coliform. Year-round effluent disinfection at 

the three WPCCs lowers the health-risk rate compared with baseline conditions and to below 

the “acceptable risk rate” along most of the river based on results from all three models. Slight 

exceedances of the regulatory threshold are predicted to occur at the confluence of the Red 

and Assiniboine rivers and continue for approximately 15 km downstream.
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Figure 12-4: Illness Risk Along Red River Using Canadian Equation (Seyfried and Brown 1986)



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

12-21

Socio-Economic 
Assessment 

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Distance (km) from Floodway Control Structure

Pr
ed

ic
te

d 
G

as
tr

oi
nt

es
tin

al
 Il

ln
es

s 
C

as
es

 p
er

 1
00

0 
Im

m
er

si
on

s

Baseline Conditions (2004)

Project Effects (Cumulative)

Acceptable risk based on fecal 
coliform threshold of 200fc/100mL 

 
Figure 12-5: Illness Risk Along Red River Using American Equation (Dufour 1985) 
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Figure 12-6: Illness Risk Along Red River Using French Equation (Ferley 1989) 
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Red River Use in Selkirk
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Figure 12-7: Estimated Health-Risk Rates for Red River Use in Winnipeg and Selkirk 
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Red River Use in Selkirk
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Figure 12-8: Estimated GI Cases for Red River Use in Winnipeg and Selkirk 
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Each model was used to estimate health-risk rates for river use for the Winnipeg and Selkirk 

areas (Figure 12-7) and these rates are used to estimate the number of GI cases that could be 

expected to occur based on recreational use (Figure 12-8). Again the results determined by 

each model vary, but there is a consistent pattern between each set of results. The results 

show that effluent disinfection reduced the estimated health-risk rate in both areas. The 

implementation of effluent disinfection is predicted to result in a reduction of GI cases in the 

Winnipeg area by about 8 to 18 cases (Figure 12-8). In the Selkirk area, effluent disinfection is 

estimated to reduce the number of GI cases by about 3 to 6 cases (Figure 12-8). Although not 

considered in the update of the illness risk assessment, CSO control is likely to further reduce 

illness risks. 

 

Based on the foregoing analysis, the Project and associated UV disinfection upgrades are 

expected to have a positive effect by lowering fecal coliform concentrations in the Red River 

during dry-weather conditions. This is expected to lead to a positive effect on human health by 

lowering risk-rates for and occurrence of GI following recreational use of the Red River. The 

effect will be limited to recreational users of the rivers within the Winnipeg and Selkirk areas, 

including Rural Municipalities between the two cities. It is likely that most recreational users will 

be from the Winnipeg and Selkirk areas, although some users may come from other areas. For 

the purpose of this EA, the spatial boundary of positive effects is considered to be the regional 

area along the Red River from the SEWPCC discharge to Selkirk. The magnitude of the Projects’ 

effect will be low because the expected reduction in GI cases cannot be measured due to the 

high background level of GI cases within the regional area. The effect of the Project will be 

reversible, occurring continuously during the life of the Project (intermediate term) in the 

regional area and of low magnitude. 

 

• Positive effect, not significant. 

 

The most relevant regulatory threshold identified for fecal coliform concentrations in the 

receiving stream is Manitoba’s Water Quality Objective of 200 fc/100 mL for the protection of 

primary recreational uses of surface waters. Project effects with respect to regulatory limits 
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specified in the WPCC Environment Act licences are discussed in Section 8.0. Results of the 

health-risk assessment, summarized above and detailed in Appendix 8E, show that 

concentrations of fecal coliforms in the Red River exceed the Objective limit under the existing 

baseline conditions. The Project and associated UV disinfection upgrades are expected to 

reduce the frequency and magnitude of these exceedances, as well as the spatial extent of the 

river that exceeds the Objective.  

 

The Environment Act licences for the WPCCs stipulate that the final effluent must have no more 

than 200 fc/100 mL based on a 30-day geometric mean. Thus, if the WPCCs are discharging 

effluent having fecal coliform level of 200 fc/100 mL or lower, the effluent cannot cause the 

river water-quality to exceed the provinces Objective level for protection of primary recreational 

uses. Surface runoff from agricultural and developed areas along with discharges from land 

drainage sewers can and will continue contributing potentially significant levels of fecal 

coliforms to the rivers. Therefore, there will still be periods when fecal coliform levels in the Red 

River exceed the Objective limit, even if the WPCC effluent discharges are disinfected. CSO 

upgrades, which were not explicitly modeled in the health-risk assessment but are expected to 

occur over the intermediate term, represent a positive cumulative effect in addition to the 

Project. The effect of the Project will be reversible, occurring continuously during the life of the 

Project (intermediate term) in the regional area and of low magnitude. 

 

• Positive effect, not significant. 

 

12.8.4 Residual Impacts and Significance 

The implementation of effluent disinfection at each of the WPCC is expected to have a positive 

effect on human health by reducing risks of illness occurring following exposure to river water, 

as summarized in Table 12-6. The expected effect is likely to be immeasurable.  

 

• Positive impact, not significant. 
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12.8.5 Monitoring and Follow-up 

No monitoring or follow-up is required.  
 

Table 12-6 
Summary of Effects on Socio-economic Characteristics 

Description of Effect Mitigation Residual Effects and 
Significance1 

Construction 

Increase in population during 
construction. 

None Effect will only occur if construction 
workers need to be hired from outside 
Winnipeg and will be temporary. 
Positive effect, not significant. 

Increase in employment due to the 
need to hire construction workers. 

None Increased employment and cumulative 
economic effect.  
Positive effect, not significant. 

Operations 

Potential for increased industrial 
development of industries within the 
City of Winnipeg. 

None Uncertain if effect will occur.  
Positive effect, not significant. 

Potential for future cumulative effects 
on surrounding land use. 

None Reduction or elimination of effects that 
make surrounding land use less 
desirable (i.e., odours) may have 
positive implications for future 
development of adjacent lands.  
Positive effect, not significant. 

Potential for increased use of the rivers 
for recreational purposes. 

None Increased recreation use on the rivers. 
Positive effect, not significant. 

Potential for a positive effect on 
Aboriginal traditional use of lands and 
resources in cases where the Project 
has a positive effect on an 
environmental component used for 
traditional activities. 

None Residual effects related to Aboriginal 
use of traditional land and resources 
are expected to be indirect and related 
to other positive, direct effects.  
No effects anticipated. 

Reduction in risk of gastrointestinal 
illness due to reduction in human-
related microbial concentrations in the 
rivers. 

None Reduction in risk of gastrointestinal 
illness following recreational use of the 
rivers.  
Positive effect, not significant. 

Reduced frequency, magnitude and 
extent of fecal coliform levels 
exceeding Manitoba Water Quality 
Objectives. 

None Improved water quality in line with 
provincial objectives. 
Positive effect, not significant. 

Notes: 

1Assessment of effects after implementation of proposed mitigation measure 
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13.0 CONTINGENCY EVENTS 

Consideration of environmental effects associated with contingency events, defined as atypical 

plant operating conditions and often referred to as an “upset condition”, are an important part 

of the overall environmental performance of a proposed facility.  

 

In the case of the City of Winnipeg’s wastewater collection and treatment system, a major 

event occurred in the form of a large spill of untreated sewage to the Red River on 

September 16, 2002. An accident occurred that caused flooding of the raw sewage pumping dry 

wells. The plant was then shut down to protect electrical systems and major damage to the 

plant. The effects of the spill were monitored by the Province to determine impacts to the Red 

River. Dissolved oxygen levels in the Red River were above in-stream criteria throughout the 

area downstream of the City and no fish kills were observed. The operation of the NEWPCC was 

resumed two and one-half days after the accident. Since this event, the City has retained 

consultants to conduct “Risk and Criticality Assessments” for the NEWPCC facility. The criticality 

assessments also extended to the other WPCC facilities, resulting in a defined set of upset 

conditions or classes of contingency events that require a coordinated, planned response in 

order to minimize potential impacts to the environment. 

 

Due to the potential for malicious misuse of information pertaining to specific process 

vulnerabilities detailed in the Criticality Assessments, no public parties are allowed access to 

information describing upset conditions defined as part of the Contingency Event Emergency 

Planning. Further, consultants working on and with these documents are required to sign Non-

Disclosure Agreements. This is consistent with accepted practice in Canada and the US 

following concerns that excessive disclosure of water and wastewater treatment facility 

vulnerabilities could result in terrorist attacks on these systems. Consequently, the definition of 

certain classes of contingency events are often provided on a confidential basis to the 

regulatory agency only and are not disclosed in public documents. 
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It can be stated that in general terms, contingency events associated with the WPCC facilities 

are defined by aberrations in variables including pressure, temperature, power supply, operator 

error, system error, sensor malfunction, fire, explosion, plane crash, lightning, blizzard and 

other system upsets. Once the classes of contingency events have been identified, Standard 

Emergency Response Procedures are then prepared and documented. These response 

procedures provide clear direction on how to respond to each class of contingency event in 

order to maximize the safety of personnel and equipment, the general public, the environment 

and plant processes. 

 

At the current time, the City has completed Risk and Criticality Assessments for its existing 

treatment facilities. The City followed the Risk and Criticality Assessments with a contract award 

for development of Emergency Response Plans (ERPs) that deal with response procedures to 

the upset conditions identified in the Risk and Criticality Process (see Section 7.0 for discussion 

of ERPs). These ERPs are currently under development for the existing facilities and the 

upgrades associated with the Project will undergo a similar ERP development process. The ERP 

documents for each plant will be continually updated as WPCCs are upgraded or processes are 

modified and as additional contingency events are identified. Development of ERPs for the CSIF 

Project and related program upgrades will occur following completion of final designs and 

commissioning plans for each component. Copies will be furnished for appropriate regulatory 

review prior to commissioning of the new facilities. 
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14.0 PROJECT SUSTAINABILITY 

The Project EA incorporated the goals of The Sustainable Development Act (Manitoba), and in 

particular, the principles and guidelines of sustainable development listed in the Sustainable 

Development Strategy for Manitoba (1994).  Manitoba is still in the process of establishing 

provincial sustainability indicators.  Manitoba has issued a “Provincial Sustainability Indicators: 

What You Told Us” report and this document was used as guidance in the following 

assessment. The City of Winnipeg has also been active in a number of regional nutrient 

management initiatives and evaluations including participation in the Lake Winnipeg 

Stewardship Board and the Red River Basin Commission. 

 

14.1 PRINCIPLES AND GUIDELINES OF SUSTAINABLE DEVELOPMENT 

Through policy and legislation, Manitoba has adopted seven principles of, and six guidelines for, 

sustainable development. The Sustainable Development Act (Manitoba) defines sustainable 

development as “meeting the needs of the present without compromising the ability of future 

generations to meet their own needs.” The report, Sustainable Development Strategy for 

Manitoba (1994), underlined the need for a cooperation and consensus building that brings 

together all segments of society: business, environmental representatives, labour, educators, 

citizens and government. 

 

The following lists the seven principles and six guidelines adopted in The Sustainable 

Development Act (Manitoba). For each principle and guideline, information is provided to 

explain how the Project activities are consistent with the respective principles and guidelines. 
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14.1.1 Principles of Sustainable Development 

1. Integration of Environmental and Economic Decisions 

 

1(1) Economic decisions should adequately reflect environmental, human health and 

social effects.  

1(2) Environmental and health initiatives should adequately take into account 

economic, human health and social consequences. 

 

Application of Principles to the Project: 

 

• The proposed Project was selected for development from a variety of treatment 

technologies. The selection of the Project was based on economic (positive cost-benefit 

ratios), environmental and social factors. 

 

2. Stewardship 

 

2(1) The economy, the environment, human health and social well-being should be 

managed for the equal benefit of present and future generations.   

2(2) Manitobans are caretakers of the economy, the environment, human health and 

social well-being for the benefit of present and future generations. 

2(3) Today’s decisions are to be balanced with tomorrow’s effects. 

 

Application of Principles to the Project: 

 

• The Project will provide benefit for both current and many generations into the future. 

• The Project will provide direct economic and social benefits for current generations and 

many generations in the future. These benefits are expected to provide indirect human 

health benefits. 

• The Project minimized the environmental effects of ongoing development in the area. 
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3. Shared Responsibility and Understanding 

 

3(1) Manitobans should acknowledge responsibility for sustaining the economy, the 

environment, human health and social well-being, with each being accountable 

for decisions and actions in a spirit of partnership and open cooperation. 

3(2) Manitobans share a common economic, physical and social environment. 

3(3) Manitobans should understand and respect differing economic and social views, 

values, traditions and aspirations. 

3(4) Manitobans should consider the aspirations, needs and views of the people of the 

various geographical regions and ethnic groups in Manitoba, including aboriginal 

peoples, to facilitate equitable management of Manitoba’s common resources. 

 

Application of Principles to the Project: 

 

• The Project is responsible and accountable to the public through an extensive historic public 

review and approval processes. 

• An extensive consultation program has been undertaken to share information about the 

Project and to better understand and incorporate the views, values, traditions and 

aspirations of  communities and people upstream and downstream of the City, including 

aboriginal peoples. This information has contributed to the planning and design of the 

Project. 

 

4. Prevention 

 

4(1) Manitobans should anticipate, and prevent or mitigate, significant adverse 

economic, environmental, human health and social effects of decisions and 

actions, having particular careful regard to decisions whose impacts are not 

entirely certain but which, on reasonable and well-informed grounds, appear to 

pose serious threats to the economy, the environment, human health and social 

well-being. 
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Application of Principles to the Project: 

 

• Potential adverse effects were avoided through the planning and design phases of the 

Project.  For example, the development and application of the ammonia criteria provides an 

example of the Project design’s response to anticipate and mitigate adverse effects. 

• The Project is the subject of comprehensive environmental studies that, as reported in the 

environmental reports and statements, have determined that no significant residual adverse 

effects are anticipated. Monitoring programs will be conducted during the construction and 

operational phases to determine if the predicted effects are as anticipated. Should the 

monitoring programs identify unacceptable unanticipated effects, appropriate mitigation will 

be implemented.  

• The ongoing development of regional nutrient management strategies are reflected in the 

Project’s scoping and design. The City of Winnipeg is active in a number of Red River Basin 

and Lake Winnipeg initiatives with respect to nutrient management. 

• The Project substantially increases the overall waste management system’s performance 

with respect to mitigation of adverse effects. 

 

5. Conservation and Enhancement 

 

5(1) Manitobans should: 

 

(a) maintain the ecological processes, biological diversity and life-support systems of the 

environment; 

(b) harvest renewable resources on a sustainable yield basis; 

(c) make wise and efficient use of renewable and non-renewable resources; and 

(d) enhance the long-term productive capability, quality and capacity of natural ecosystems. 
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Application of Principles to the Project: 

 

• The Project is the subject of a series of environmental studies that, as reported in the 

environmental statements, have determined that with the Project design and mitigation 

plans, no significant residual adverse effects are expected. 

• The Project will improve the long-term status of natural systems in the receiving 

environment. 

 

6. Rehabilitation and Reclamation 

 

6(1) Manitobans should: 

 

(a) endeavour to repair damage to or degradation of the environment; and 

(b) consider the need for rehabilitation and reclamation in future decisions and 

actions. 

 

Application of Principles to the Project: 

 

• The Project has been designed to avoid adverse effects and thereby reduce damage or 

degradation of the environment. 

• The Project will reduce long-term nutrient loading of the environment, which should aid 

natural processes to repair potential damage associated with the issue. 

 

7. Global Responsibility 

 

7(1) Manitobans should think globally when acting locally, recognizing that there is 

economic, ecological, and social interdependence among provinces and nations, 

and working cooperatively, within Canada and internationally, to integrate 

economic, environmental, human health and social factors in decision-making 

while developing comprehensive and equitable solutions to problems. 
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Application of Principles to the Project: 

 

• The Project does not have material effects (positive or adverse) on air, land or waters 

beyond Manitoba.  

• The construction phase will result in short-term increases in air emissions but these are local 

and short-term. 

• Extensive preliminary studies and reports have been completed in cooperation with the USA 

through the International Joint Commission and International Red River Basin Task Force, 

which included nutrient evaluations relevant to the Project. 

• The City of Winnipeg is active in a number of Red River Basin and Lake Winnipeg nutrient 

management initiatives. 

 

14.1.2 Guidelines for Sustainable Development 

1. Efficient Use of Resources – which means: 

 

(a) encouraging and facilitating development and application of systems for proper resource 

pricing, demand management and resource allocation together with incentives to 

encourage efficient use of resources; and  

(b) employing full-cost accounting to provide better information for decision makers. 

 

Application of Principles to the Project: 

 

• The Project was selected for development after study of a range of other options. 

 

2. Public Participation – which means: 

 

(a) establishing forums which encourage and provide opportunity for consultation and 

meaningful participation in decision making processes by Manitobans; 
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(b) endeavouring to provide due process, prior notification and appropriate and timely 

redress for those adversely affected by decisions and actions; and 

(c) striving to achieve consensus amongst citizens with regard to decisions affecting them. 

 

Application to the Project: 

 

• Since the early 1990s, consultation programs have been undertaken through the 

environmental review processes to share information about the Project and to understand 

the interests and concerns of  communities and people, including aboriginal peoples and 

communities, upstream and downstream of the Project. This information has contributed to 

the planning and design of the Project. 

• Various regulatory processes, including Clean Environment Commission hearings, has 

provided the public with an opportunity for review, input and influence into the Project 

design and goals.  

 

3. Access to Information – which means: 

 

(a) encouraging and facilitating the improvement and refinement of economic, 

environmental, human health and social information; and 

(b) promoting the opportunity for equal and timely access to information by all Manitobans. 

 

Application of Guidelines to the Project: 

 

• The regulatory process has provided a formal process for the input and review of the 

various Project activities. 

 



City of Winnipeg WPCC Upgrade 
Environmental Assessment for CSIF Project  

 
 

Prepared by: TetrES Consultants Inc.  

14-8

Project  
Sustainability 

4. Integrated Decision Making and Planning: 

 

(a) which means encouraging and facilitating decision making and planning processes that 

are efficient, timely, accountable and cross-sectoral and which incorporate an inter-

generational perspective of future needs and consequences. 

 

Application of Guidelines to the Project: 

 

• The Project and its related goals have been the subject of a number of regulatory 

processes, including Clean Environment Commission hearings and numerous studies. 

 

5. Waste Minimization and Substitution – which means: 

 

(a) encouraging and promoting the development and use of substitutes for scarce resources 

where such substitutes are both environmentally sound and economically viable; and 

(b) reducing, reusing, recycling and recovering the products of society. 

 

Application of Guidelines to the Project: 

 

• Methanol, which may be used in biological nutrient removal processes, may be obtained 

from locally produced (within Manitoba), carbon neutral sources. 

 

• The biosolids land application program continues to evolve, including response to Project-

specific characteristics. 

 

6. Research and Innovation: 

 

(a) which means encouraging and assisting the researching, development, application and 

sharing of knowledge and technologies which further our economic, environmental, 

human health and social well-being. 
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Application of Guidelines to the Project: 

 

• The pre-design process purposefully encouraged participation of multiple local engineering 

and environmental consulting firms. 

 

14.2 CONCLUSION 

The Project is an excellent example of sustainable development; a project that balances social 

and environmental benefits while enhancing the welfare of future generations of Manitobans 

and the environment. 
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