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EXECUTIVE SUMMARY 

This Environmental Study Report (ESR) summarizes the Town of Perth Schedule ‘C’ Municipal 

Class Environmental Assessment (MCEA) to provide cost effective wastewater treatment 

capacity to serve a potential build out population of 10,500 by the year 2041. The Town requires 

a solution that will meet the short and long term needs, be affordable, reliable, easy to operate, 

environmentally acceptable, and provide adequate wastewater capacity to service future growth 

in accordance with the Town of Perth Official Plan. 

 

Ten alternative solutions for expanding the wastewater treatment capacity were investigated:  

1) Do Nothing; 

2) Biomechanical Wastewater Treatment 

Plant (WWTP); 

3) Membrane Bio Reactor (MBR); 

4) Sequencing Batch Reactors (SBR); 

5) Additional Lagoon Cell; 

6) Lagoon Aeration; 

7) Rotating Biological Contactor (RBC); 

8) New Hamburg Process; 

9) Peatland/Wetland; and 

10) Submerged Attached Growth Reactor 

(SAGR). 

 

Based on the socio-economic, natural environment, costs, and technical evaluation criteria, the 

preferred solution was Option 10, the SAGR.  This consists of a tertiary treatment system 

following the lagoon treatment to accommodate increased loads and flows as the Town 

continues to grow, with a phasing option to accommodate a larger population when needed. 

The SAGR process provides ammonia removal as well as BOD and TSS polishing, especially in 

cold climate applications.  The SAGR has a low cost and high environmental benefits, and can 

be built within the footprint of the existing lagoon site.  It is also relatively easy to operate and 

construct, and optimizes the existing lagoon system performance, from a water quality and 

hydraulic capacity point of view.  

 

This solution has the lowest life cycle costs and was the only alternative with potential for 

partnership funding.  The Town recently conducted an FCM field test to verify the extent to 

which a SAGR could optimize and extend the lagoon’s useful life and capacity. Successful 

results of the field test also indicate that a potential opportunity for FCM capital funding is 

available to the Town. 

 

Following the public information centres and based on comments received on the preferred 

solution, a technical review of the alternative designs was conducted. The recommended design 
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is to construct the SAGR in the unused dry cell at the lagoon site and convey treated lagoon 

effluent to the SAGR via submerged piping through a lagoon cell and a low lift pump station.  

The final polished effluent from the SAGR will discharge to the Tay River via the existing lagoon 

outfall.  

 

The SAGR is not designed to provide additional phosphorus removal.  Based on the results of 

the Assimilative Capacity Study and comments received from the MOE, a Phosphorus Trading 

Program is the preferred alternative, if required during the second phase of the project.  A 

phosphorus trading program will remove more phosphorus from the Tay River, at less cost, than 

equipping the SAGR with a phosphorus treatment system. The Town of Perth is committed to 

collaborating with the MOE to conduct more detailed investigations, reviews and supporting 

documentation, and consultations required to develop and implement a Phosphorus Trading 

Program if required in the future.  

 

Budgetary cost for the design, supply, and installation of the SAGR process equipment is 

estimated at $2.44M for Phase I and the estimated civil works cost is $2.94M.  For Phase II, the 

SAGR process equipment cost is estimated at $1.56M and the civil works are estimated at 

$412K.  In addition, $200K has been included for a Phosphorus Trading Program, if required as 

part of Phase II. Preliminary total cost for Phases I and II is estimated at $7.6M. 

 

Consultation with the public, stakeholders, and government agencies was done as per the 

requirements of the MCEA process. Two public meetings were held and notices were placed in 

the local papers upon study commencement and completion, and also available on the Town’s 

website. 
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1.0 INTRODUCTION 

1.1 Background 

The Town of Perth is located in Lanark County 80 km southwest of Ottawa on Highway 7.  Perth 

has an area of 12.25 km2 and is bounded by Tay Valley Township and the Township of 

Drummond/North Elmsley. As the county seat, Perth is the administrative, social and judicial 

centre of the area, with a population of approximately 5,840 (Statistics Canada, 2013).  

 

The Town operates water and wastewater facilities to meet the needs of its existing residents 

and future developments. The water supply system is presently operating well below its rated 

capacity. The wastewater lagoon, designed in 1961, has been approaching its rated capacity 

and as a result the town faces increasing concern regarding future development.  

 

This report summarizes the Schedule ‘C’ Municipal Class Environmental Assessment 

undertaken to provide cost effective wastewater treatment capacity to serve the projected 2041 

future build out population. 

 

1.2 Study Area 

The area of study is the existing Perth wastewater lagoon site, which is located in the southeast 

part of Perth, south of the Tay River and north of Wild Life Road. A small discharge channel was 

constructed to connect the lagoon to the Tay River from the southeast corner of the lagoon.  

The lagoon is surrounded by recreational land and there is an access road from Wild Life Road. 

The study area is highlighted in Figure 1 and the lagoon is pictured in Figure 2.   
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Figure 1 – Aerial view of the Perth Wastewater Lagoon.  

 

 

Figure 2 – Perth Wastewater Lagoon.  

Perth WW Lagoon 
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1.3 MCEA Process 

This study was completed in accordance with requirements of the Municipal Class 

Environmental Assessment (MCEA) process. The MCEA is the mandatory planning process 

that proponents must follow to meet the requirements of the Ontario Environmental Assessment 

Act.  The MCEA approach includes the evaluation of alternative solutions to a defined problem 

and includes mandatory requirements for public and agency input.  

 

This project was classified as a Schedule ‘C’ MCEA. As a Schedule ‘C’ project, it is subject to 

the full Five Phase Planning Process in which the problem is defined, alternative solutions are 

presented, a preferred solution is selected, alternative methods of implementing the preferred 

solution are examined, and an Environmental Study Report (ESR) is completed to document the 

rationale, planning, design and consultation process (Figure 3). A  Notice of Commencement 

and three contact points with the public and agencies are required: two public consultations to 

solicit comments and input, and a Notice of Completion advising where the ESR is available for 

public review.  Subject to comments received and necessary approvals, the Town intends to 

proceed with the planning, design and construction of this project. 

 

Written comments may be submitted to:  

Grant Machan  

Director of Environmental Services 

Town of Perth 

Town Hall, 80 Gore Street East 

Perth, ON, K7H 1H9 

Ph: (613) 267-3311 

E-mail:gmachan@perth.ca 

Beth Hamley  

Environmental Coordinator 

R.V. Anderson Associates Ltd. 

1750 Courtwood Crescent, Suite 220 

Ottawa, ON, K2C 2B5 

Ph: (613) 226-1844 

E-mail: ehamley@rvanderson.com 

 

Under the provisions of subsection 15 of the amended EA Act, there is an opportunity for the 

Minister to review the status of a project.  Members of the public, interest groups and review 

agencies may request the Minister to require a proponent to comply with an individual EA before 

proceeding with the proposed undertaking.  A written request must be submitted to the Minister 

at the address below within the 30 day review period after the proponent has filed the ESR in 

the public record for review and has issued the Notice of Completion.  

 

Director, Environmental Approvals Branch 

Ministry of the Environment 

77 Wellesley St West, 11th Floor 

Toronto ON   M7A 2T5 
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Figure 3 – Municipal Class Environmental Assessment Process (Municipal Engineers Association, 2011).  
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2.0 PROJECT BACKGROUND AND JUSTIFICATION 

2.1 Problem Definition 

The Town’s undertaking is to provide cost effective wastewater treatment capacity to serve a 

potential build out population of 10,500 by the year 2041. The Town requires a solution that will 

meet the short and long term needs, be affordable, reliable, easy to operate and 

environmentally acceptable.  

 

2.2 Project Justification 

The primary justification for expanding wastewater treatment capacity in Perth is to provide 

adequate capacity to service existing development, future growth planned for newly annexed 

areas of the town, infill, and intensification, in accordance with the Town of Perth Official Plan.  

Expanding the wastewater treatment capacity will alleviate development and growth 

impediments.  

 

2.3 Community Growth Projections 

2.3.1 Existing Development 

There are approximately 3,000 dwellings in Perth, of which about half are single detached 

dwellings. The majority of residential development is located southeast of Highway 7.  There are 

two key established areas for industrial development in the east and south ends of Town.  There 

are also small pockets of industrial land along the east side of County Road 511 and along 

County Road 43.  The Town also has a well developed and thriving commercial downtown core.  

 

2.3.2 Future Development 

The Town has recently completed a boundary restructuring process which was approved by the 

Ministry of Municipal Affairs and Housing (MMAH) at the end of 2009.  At the request of the land 

owners, lands were annexed from the surrounding Townships expanding the northerly and 

westerly boundaries of the Town of Perth to accommodate their future growth objectives. This 

resulted in approximately 360 acres of new lands being added to the Town; roughly half of 

which are suitable for development.   

 

The majority of the annexed areas are designated for residential development.  There will be 

some mixed live-work areas, such as the area North of Hwy 7 where areas designated as 

residential lands are adjacent to retail and business areas.  Intensification of existing 
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underutilized commercial sites is expected, particularly along County Road 511, Hwy 7, and in 

the Perth Industrial Park.  Additional commercial development associated with the Links of the 

Tay Golf Course is also expected along with new residential development.  

 

2.4 Population Growth Projections 

In December 2013, a report entitled Town of Perth Projections was prepared by Strategic 

Projections Inc. to reevaluate the Town’s potential for growth by 2041 (Appendix 1). Three 

population growth scenarios to the year 2041 were presented: 

i) Low Case: assumes the Town’s population will not grow over the next three decades.   

ii) Base Case: assumes a mid-way point between the Low and High Cases, increasing the 

total population to 8,180 by 2041.   

iii) High Case: assumes all lands available for future residential development in Perth 

become fully developed and occupied, increasing the total population to 10,500 by 2041. 

Consistent with municipal Best Practices, the High Case scenario was used as is appropriate for 

major infrastructure upgrades with a very long service life, such as a wastewater capacity 

expansion.  This is consistent with the Town’s Official Plan which identifies recently annexed 

land for future development and the Town’s desire to attract growth.  

 

2.5 Water and Wastewater System Review 

2.5.1 Water System 

The water distribution system consists of approximately 41km of water mains and one elevated 

water storage tank located on Harvey Street.  The municipality operates a water treatment plant, 

built in 1963 with an average daily rated capacity of 9 ML/day.  In 2013, the daily average 

service water flow was 3,120 m3 (35% of the rated capacity).  

 

High Volume Users (HVU) include Perth Soap, Central Wire, Lanark Lodge, Perth Community 

Care and the Perth & Smith Falls District Hospital, which accounted for approximately 14% of 

total water usage in 2012.  

 

One of the primary development areas north of Highway 7 has been addressed in a Servicing 

Master Plan (May 2013) outlining a series of water, sewage, and road infrastructure projects. 
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2.5.2 Stormwater System 

Stormwater runoff from the Town discharges to the Tay River. Stormwater contributes loadings 

of total suspended solids (TSS) and other contaminants that may impact the water quality of the 

Tay River. Stormwater controls are beyond the scope of this project, but the Town has been 

eliminating the few remaining combined sewers as part of its Wet Weather program.  

 

2.5.3 Wastewater System 

The Town’s sanitary sewer system consists of approximately 43.8 km of sanitary sewers and 

two sewage pumping stations. Sewage is treated at a three cell facultative sewage lagoon 

operated by the Town, located at Wild Life Road. 

 

The Perth sewage lagoon was designed in 1961 for a population of 8,500 people (Proctor & 

Redfern, 1961). The system is comprised of three stabilization cells and a vacant dry cell, all 

covering an 80-acre area. The Ministry of the Environment Certificate of Approval (C of A) 1045-

6VTHH8 allows an annual average daily sewage flow of 7,718 m3/day. The average discharge 

into the lagoon over the past three years (2011-2013) was 5,762 m3/day (75% of maximum 

rated capacity).   

 

In the past, the Town has experienced excessive wet weather inflow and infiltration (I/I) into its 

sanitary sewer collection and lagoon treatment system as a result of snow melt and 

precipitation.  This results in periodic overloading of the town’s sewage lagoon.  Since 2007, the 

Town has undergone an intensive wet weather flow reduction program, including sealing and 

repair work of sewers, elimination of combined sewers, and sealing and elevating manholes. 

These efforts have successfully reduced average inflows to the lagoon (Table 1) and the wet 

weather program is continuing with further improvements expected.  

 

Table 1: Wastewater Flows for Perth Lagoon (2006 – 2013) 

 
2006 2009 2010 2011 2012* 2013 

Measured Inflows (m
3
/day)  7,278 6,219 7,348 6,264 5,042 5,981 

Percentage of Max Capacity  94% 81% 95% 81% 65% 77% 
 

* 
 

2012 was a drought year.   

 

In 2012, the Town received support from the Federation of Canadian Municipalities (FCM) 

through the Green Municipal Fund (GMF) to conduct a one year Field Test for a Submerged 
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Attached Growth Reactor (SAGR) to verify the extent to which this technology could optimize 

and extend the sewage lagoon’s useful life and capacity. The field test was successful and 

concluded in November 2013.  

 

2.6 Future Flow Projections 

Design flows for the projected build out population of 10,500 were calculated based on existing 

flows and Best Practice targets for new developments.  In design flow calculations, it was 

assumed that flows from existing development stay constant.  This is a conservative approach 

as no further efficiency gains or reduction of I/I was assumed.  

 

Flows generated by new development and population growth were added to the existing flows 

to get the total wastewater flows. It was assumed that 25% of flow from new development 

(before I/I) is from new industrial, commercial, and institutional (ICI) development.  An additional 

allowance of 90 L/cap/day was used for inflow and infiltration (I/I) in new developments.  The 

wastewater flow components used in calculation of total flow are presented in Table 2.  

 

Table 2: Wastewater Flow Components 

Component  Avg. Flow (L/cap/d) 

Existing Development 
Residential + ICI + I/I 

 
987 

New Development 
Residential 
ICI 
I/I 

 
350 
115 
90 

 

Projected flows were calculated based on these flow components and are presented in Table 3. 

Refer to Appendix 2 for flow calculations.   

 

Table 3: Future Wastewater Flow Projections  

 Year Population 
Avg. Flow 

(m
3
/d) 

Avg. Annual 
Volume (m

3
) 

Lagoon Capacity (C of A) - - 7,718 2,817,070 

Recorded 3-yr Average  2011-2013 5,840 5,762 2,103,250 

Phase I: Partial Build Out 2030 8,170 7,055 2,575,250 

Phase II: Full Build Out 2041 10,500 8,349 3,047,250 
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3.0 INVENTORY OF EXISTING ENVIRONMENT 

3.1 Socio - Economic 

According to Statistics Canada Census, the population was 5,905 in 2006 and 5,840 in 2011, 

indicating a slight decrease over this period (Statistics Canada, 2013).  Data from the 2011 

Census indicates that the median age was 51. Town staff have advised that there were 

constraints to new development during and since the last census period, including a limited 

supply of vacant lots, land designated for development, and available servicing capacity.  These 

issues have been addressed since 2011.  With the land annexation in 2009 and the designation 

of new areas for residential development in 2010, the Town’s development potential exceeds its 

wastewater treatment capacity. Expanding treatment capacity will ensure that the Town is in a 

position to provide the additional capacity when the need arises.   

 

The Town has a well diversified economy which is equally balanced in the service, 

manufacturing, retail, hospitality and government sectors. There is an active business 

community with a healthy and vibrant downtown core.   It is home to Multinational and National 

industries including Perth Soap, Central Wire, Albany International, Eaton, and Cosma 

International and hosts several regional public service facilities including the Perth & Smith Falls 

District Hospital, a satellite campus of Algonquin College, and two high schools.  

 

Perth is recognized as a community in which heritage conservation is important.  It was founded 

in 1816 as a military settlement and has grown and changed over 200 years which is 

represented in the Town of Perth's brand "Heritage Perth". The Town is committed to 

maintaining and preserving its heritage elements.  

 

3.1.1 Official Plan 

According to the Official Plan adopted in 2000, the Town’s economic development mission 

statement is as follows: "To advance local economic development and tourism through activities 

and actions which will help retain existing enterprise, organizations and services as well as 

encourage economic growth."  The Town undertook an Official Plan review, followed by a draft 

update released in November 2012, indicating the Town’s intent to recognize new growth areas.   

The Town is developing a new Official plan, currently in the draft phase. 
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3.1.2 Strategic Plan 2022 

In 2012, a 10-year Strategic Plan was developed to provide specific information about the 

Town’s future direction using a sector based approach.  The vision statement was developed as 

follows; “to be a sustainable Community that respects both its Heritage and Natural 

Environment, while enabling a balanced lifestyle by means of a vibrant economy”.   Strategic 

Initiative #2 under Sector #2 (Infrastructure) is as follows: 

 
Strategic Initiative #2: Implementing sustainable water/wastewater best practices, to 

enhance water quality in the Tay River.  

  

Actions:  

a) Design/implement a three (3) part program (water treatment plant residues, lagoon 

discharges, storm water loadings) that targets the reduction of suspended solids 

and related pollutant loadings into the Tay River.  

b) Construct and operate Geotube membranes at the Water Treatment Plant (WTP) 

in a phased approach, in order to treat suspended solids/alum from the two 

(siphon & backwash) output streams.  

c) Field test the use of a Submerged Attached Growth Reactor (SAGR) to both 

improve effluent quality and optimize the lagoon capacity and its useful life.  

d) Implement innovative storm water treatment technologies (in system and end of 

pipe) to remove grit and associated contaminants from the storm sewer system 

into the Tay River.  

e) Search out funding sources that recognize and support these innovative treatment 

approaches.  

f) Support and foster further resident awareness and water use reduction programs 

as available.  

The plan aims to implement sustainable water and wastewater best practices to enhance water 

quality in the Tay River.   
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3.2 Natural Environment 

3.2.1 Climate and Rainfall 

Historically, temperatures in Perth have ranged from -36°C to 38°C.  Average total annual 

precipitation is approximately 900 mm.  Table 4 shows the water balance for the Perth area.  

 

Table 4: Water Balance (MNR, 1984) 

Component Quantity (mm/yr) Percentage 

Mean Annual Precipitation 900 100% 

Evapotranspiration 550 61% 

Mean Annual Runoff 350 39% 

 

 

3.2.2 Geology, Surface Soils, and Natural Vegetation 

The Town of Perth falls within the northeastern portion of the Tay River Watershed. The land is 

relatively flat with some lakes and clearly distinct wetlands.  A geotechnical report was 

conducted of the lagoon site in 2013 (Appendix 3).  

 

The surficial soils in the area are expected to include a relatively thin layer of glacial till, silt and 

clay, as well as extensive organic deposits, with overburden (soil) thicknesses ranging from 2’ 

(0.6 m) to 17’ (5.2 m). Bedrock in the area includes granite and similar hard rock as well as 

dolostone and sandstone. Rock outcrops are not visible on site, however, the area is well 

vegetated, and given the shallow bedrock depth in the general area it is conceivable (even 

probable) that rock is present near-surface in some areas.  

 

3.2.3 Terrestrial and Aquatic Life 

The study area is located in the Tay River watershed, which is approximately 865 square 

kilometers in area. The Tay River has an overall length of approximately 95 km and is the 

largest tributary of the Rideau River. A portion of the watershed, including the Town of Perth, 

lies on the agriculturally dominated Smiths Falls Limestone Plain with clay and till overburden 

and contains isolated woodlots, important riparian corridors and several large wetlands.  Grant’s 

Creek Wetland, Perth Long Swamp and Blueberry Marsh are recognized as Provincially 

Significant Wetlands.  
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Warm water fish communities are found within this sub watershed. Fish species in this area 

include walleye, smallmouth bass, largemouth bass, northern pike, black crappie, yellow perch, 

fallfish, rock bass, bluegill, pumpkinseed, brown bullhead, white sucker, and redhorse sucker. 

Numerous baitfish such as log perch, banded killifish, common shiner, blacknose shiner, 

emerald shiner, spottail shiner, longnose dace, creek chub, and central mudminnow are found 

in these sections of the Tay River. (OMNR et al., n.d.) 

 

3.3 Assimilative Capacity Study 

An Assimilative Capacity Study (ACS) was completed in 2013 by Hutchinson Environmental 

Sciences Ltd (HESL) for the Tay River at Perth. This study was forwarded to the MOE for 

comment.  An update to this report was subsequently done in 2014, based on the updated 

population projection scenarios (Appendix 4). It was found that the water quality in the Tay River 

is good and water quality parameters are within the Ontario Provincial Water Quality Objectives 

(PWQO) downstream of the existing lagoon discharge, indicating that the Tay River is a Policy 1 

stream under MOE policy for management of water quality.  

 

Effluent limits were recommended based on a daily discharge of 8,349 m3.  The recommended 

limits (Table 5) ensure that present water quality in the river is maintained and that the effluent 

quality is within PWQO limits.   

 

Table 5: Recommended Limits for Effluent Parameters  

Parameter 
Current  

Effluent Limit 
Recommended 
Effluent Limit 

Total Phosphorus 1.0 mg/L 0.19 mg/L 

Nitrate 30 mg/L 65 mg/L 

Total Ammonia - 
1.9 mg/L (summer) 

4 mg/L (winter) 

BOD - 20 mg/L 
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4.0 ALTERNATIVE SOLUTIONS 

4.1 Description of Alternative Solutions  

Alternative solutions to provide cost effective wastewater treatment capacity are presented in 

the sections that follow.  A comparison and evaluation of alternatives is presented in Section 

4.2.  The Town requires a solution that will meet the short and long term needs, be affordable, 

reliable, easy to operate and environmentally acceptable.  Refer to Table 6 for the matrix of 

evaluation criteria.  

 

4.1.1 Alternative 1: Do Nothing 

This alternative is required for evaluation under the Class EA process. The “Do Nothing” 

alternative does not satisfy the problem definition.  The wastewater treatment capacity would 

remain unchanged, and would not be sufficient to serve the full build out population.  While 

there is capacity to support some additional development, there is not enough to service all 

developable lands with the existing system, and at times, wet weather inflow and infiltration can 

take up much of the lagoon’s reserve capacity.   

 

4.1.2 Alternative 2: Biomechanical Wastewater Treatment Plant (WWTP) 

A full scale biomechanical WWTP would include mechanical, physical and biological process, 

including an activated sludge process.  This is a proven treatment method that has been used in 

numerous towns and it can deliver a high effluent quality, particularly with respect to total 

phosphorus and ammonia.  Full time certified operators are required to operate this type of 

treatment facility and a large capital cost is typically incurred for design and build.  

 

4.1.3 Alternative 3: Membrane Bio Reactor (MBR) 

The Membrane Bioreactor (MBR) process includes a suspended growth biological reactor 

integrated with a microfiltration or ultrafiltration membrane system. The key to the technology is 

the membrane separator which allows elevated levels of biomass in the reactor to degrade or 

remove the pollutants from the waste stream (MOE, 2008).  This process has a small footprint 

and delivers high effluent quality.  

 

Membrane fouling and daily management of biosolids results can result in high O&M costs for 

this system. It also has high energy requirements and chemical additives are required.  This 

system requires a specialized operator as the system is complex to operate.   
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4.1.4 Alternative 4: Sequencing Batch Reactors (SBR) 

A sequencing batch reactor system involves an activated sludge process, similar to the 

biomechanical WWTP.  SBR systems can produce a high quality effluent and can be highly 

automated, requiring few certified operators.  

 

4.1.5 Alternative 5: Additional Lagoon Cell 

An additional cell could be added to the lagoon or the existing cells could be expanded in order 

to gain more capacity.  Additional operations training would not be required and the existing 

lagoon would remain in use. Additional removal of nitrogen and total phosphorus would not be 

achieved with this alternative.  

 

4.1.6 Alternative 6: Lagoon Aeration 

Lagoon aeration is where additional oxygen is supplied to the existing lagoon to supplement the 

level provided by photosynthetic activity and natural surface re-aeration of the upper layer. 

Aeration requirements depend on the BOD5 loading, degree of treatment required, temperature 

and the concentration of suspended solids to be maintained in the cell. Many different types of 

aeration systems exist, and can work with existing lagoons.  However, this may require 

deepening of the lagoon which could be an issue if geotechnical constraints exist. Furthermore, 

this alternative alone cannot provide denitrification in cold weather (MOE, 2008). This process is 

energy intensive and as such, has high operational costs.  Lagoon aeration does not address 

capacity requirements.   

 

4.1.7 Alternative 7: Rotating Biological Contactor (RBC) 

The rotating biological contactor is a fixed-film process that may be used to provide secondary 

treatment and can also be operated in seasonal or continuous nitrification and denitrification 

modes (MOE, 2008). RBC processes require a relatively low power input to supply oxygen, 

there is no recycle process and maintenance is minimal, resulting in low operation costs. 

However, a high level of structural maintenance is required due to periodic equipment failures. 

RBC systems also have a poor buffering capacity for high levels of inflow and infiltration.  RBCs 

are typically used with very small systems and have not been tested for use with lagoons. 

 

4.1.8 Alternative 8: New Hamburg Process 

The New Hamburg Process involves intermittent sand filters through which lagoon effluent flows 

prior to discharge.  This process can be located downstream of the existing lagoon and can 
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deliver a high quality effluent; however, the filter system does not operate in freezing months 

and would require a minimum of 5-6 months of storage capacity.  It cannot be operated as a 

continuous discharge process.  Filter clogging is also a known operational issue.  

 

4.1.9 Alternative 9: Peatland/Wetland 

A peatland/wetland system could be located downstream of the lagoon. This is a relatively low 

cost option and may provide additional nitrogen and total phosphorus removal but effluent 

quality is inconsistent as it can vary seasonally. This addition may cause disruption to the shore 

and flow patterns in the Tay River. Capital and operation and maintenance costs are low as 

there are no mechanical components.  It is a self-sustaining system with limited operational 

input.   

 

4.1.10 Alternative 10: Submerged Attached Growth Reactor (SAGR) 

The SAGR is a post treatment tertiary biological filter that uses submerged attached growth 

medium to polish effluent and reduce required residence time in a lagoon, both of which 

contribute to improved hydraulic performance. The technology has a small footprint consisting of 

aerated cells filled with crushed stone and treatment bacteria to polish the existing lagoon 

effluent.  This technology offers the potential to improve effluent quality, in particular relating to 

Total Ammonia, Carbonaceous Biochemical Oxygen Demand (cBOD5), and Total Suspended 

Solids (TSS), as well as fecal and total coliforms.  The SAGR can be implemented in phases 

with the addition of aeration as flows and capacity needs increase.   

 

The process is specifically designed to provide ammonia removal in both warm and cold 

periods. This option has comparably low capital as well as operation and maintenance costs 

along with operational simplicity.  In addition, partnership funding is available through the FCM’s 

Green Municipal Fund (GMF).  A field test was conducted from November 2012 – November 

2013 in the fourth (dry) cell at the existing lagoon site. The field test yielded positive results 

showing that a SAGR can improve the effluent quality and could expand the lagoon’s capacity.  

 

The MOE required an engineering assessment of the SAGR technology to demonstrate lagoon 

performance with future flows and total loadings.  This assessment was conducted by Nelson 

Environmental Inc.  It was shown that the SAGR can produce acceptable effluent quality under 

future flow/loading scenarios.  The study also indicated that aeration may be required for Phase 

2 loadings.  Refer to Appendix 5 for the SAGR Demonstration Site summary report.   
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4.2 Evaluation of Alternatives 

The evaluation criteria used to compare alternatives are presented in Table 6, and the 

alternative solutions are compared by criteria in Table 7. The solution with the most favorable 

evaluation was selected as the preferred solution. A more detailed evaluation of alternatives is 

included in Appendix 6.  

 

Table 6: Evaluation Criteria  

 
Criteria Rationale Indicators 

S
o

c
io

-E
c
o

n
o

m
ic

 

Land Use Disruption Minimize disruption Disruption to public/private land uses  

Property Acquisition 
Minimize property 
requirements 

Requirement for land, easements, 
agreements  

Archeological / Natural 
Heritage Impacts 

Minimize disruption 
Disruption of archeological/natural 
heritage features and areas  

First Nations Impacts Minimize disruption 
Disruption to areas of traditional use, 
sacred, cultural & natural significance  

N
a
tu

ra
l 

E
n

v
ir

o
n

m
e
n

t 

Surface Water and 
Discharge Quality 

Ability to meet C of A and 
minimize impacts to 
watercourses 

C of A compliance  

Aquatic / Terrestrial 
Habitat Impacts 

Minimize disruption Loss of aquatic and terrestrial habitat  

Geotechnical 
Conditions 

Minimize geotechnical 
constraints to constructability 

Presence of bedrock or floodplain  

Odour and visual Minimize impacts Odour production / visual effects  

C
o

s
ts

 

Capital Cost 
Ensure funding and 
sustainability 

Capital cost estimates  

O&M Costs 
Ensure funding and efficient 
operations 

O&M cost estimates  

Life Cycle Cost 
Ensure long term funding and 
sustainability 

Life cycle cost estimates  

Potential for Partnership 
Funding 

Minimize cost and maximize 
partners  

FCM grant eligibility  

T
e
c
h

n
ic

a
l 

Operational Ease 
Improve operational 
efficiencies 

Requirement for additional operator(s), 
frequency and nature of  

Optimization of Existing 
System 

Maintain use of the existing 
lagoon system 

Lagoon optimization and  enhancement  

Ease of Construction 
Ease of construction and 
integration with the existing 
system 

Length of construction period, 
complexity, ease of phasing, ability to be 
expanded  

Permits and Approvals 
Minimize cost and time 
required 

Permit and approval requirements  
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Table 7. Evaluation Summary 
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Socio-
Economic 

(20%) 

Land Use Disruption           

Property Acquisition           

Archeological/Natural Heritage Impacts           

First Nations Impacts           

           

Natural 
Environment 

(20%) 

Surface Water and Discharge Quality   
        

Aquatic / Terrestrial Habitat Impacts   
        

Geotechnical Conditions   
        

Odour and Visual           

           

Costs 
(30%) 

Capital Cost           

Operation & Maintenance Costs           

Life Cycle Cost           

Potential for Partnership Funding            

           

Technical 
(30%) 

Operational Ease           

Optimization of Existing System           

Ease of Construction           

Permits and Approvals           
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5.0 PREFERRED SOLUTION 

The Submerged Attached Growth Reactor (SAGR), Alternative 10, received the highest 

evaluation and was selected as the preferred solution.  This solution is based on the OPTAER 

Wastewater Treatment system using the SAGR process with the lagoon to increase wastewater 

treatment capacity and upgrade the treatment with the objective of ammonia, fecal and total 

coliform reduction, and cBOD/TSS polishing. The SAGR is a treatment step following the 

wastewater lagoon to accommodate increased loads and flows as the Town continues to grow.   

 

The SAGR is not designed to provide additional phosphorus removal.  If required, additional 

measures may be implemented to reduce phosphorus levels in the Tay River.  Based on the 

revised ACS and comments received from the MOE after the second public information centre, 

the preferred solution has been updated to include provisions for a Phosphorus Trading 

Program, if needed.  Future phosphorus control is discussed further in Section 7.0.   

 

The SAGR has low socio-economic and environmental impacts, and does not increase the 

footprint of the lagoon site; therefore, no additional lands are required nor change in land use.  

This solution has low life cycle costs and was the only alternative with potential for partnership 

funding.  It is relatively easy to operate and construct, and utilizes the existing lagoon system.  

 

Beginning in the fall of 2012, the Town conducted an FCM funded field test to verify the extent 

to which a SAGR could optimize and extend the lagoon’s useful life and capacity. The 

successful field test provided site-specific performance data that can be used to design the full-

scale system.  As such, no significant obstacles are expected during the approvals process for 

this solution. Successful results mean that the Town may be eligible for FCM’s capital funding 

program.  

 

5.1 Alternative Designs 

Implementation of the SAGR process requires construction of new aerated gravel treatment 

beds (SAGR beds) at the lagoon site, piping from the lagoon effluent to the SAGR beds, and a 

connection from the SAGR outlet to the existing outfall.   

 

Two design options were initially presented at the second Public Information Centre (Options A1 

& B1).  Following this session, operational concerns were brought forward regarding the 
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pumping requirements and SAGR location.  Additional design options were considered by a 

technical review team, as presented below.  All options considered would be constructed in 

phases, with 2030 and 2041 as the design years for Phases 1 and 2.   

 

5.1.1 Option A: Construct SAGR beds in Cell 4 (Dry Cell) 

Allowances were made for a fourth cell for expansion or sludge storage when the lagoon was 

originally constructed. This cell has not been used in the past and currently remains empty.   In 

Option A, SAGR beds would be constructed in the dry cell.  The existing lagoon would be 

retained for primary and secondary treatment to provide BOD/TSS peak levels below 30-40 

mg/l.  In order to meet the Town’s projected wastewater treatment requirements to 2030 (Phase 

1), an aerated Horizontal Flow SAGR with six beds is required for nitrification, BOD, and TSS 

polishing following the existing lagoon system. The SAGR beds would each measure 24m x 

75m x 2.65m deep. To meet projected wastewater treatment requirements to 2041 (Phase 2), 

one additional SAGR bed would be required and aeration would be required in lagoon Cells 1 & 

2 during winter months.   Three configurations were considered for this option, as follows.  

 

Option A1 

For this configuration, influent from the lagoon outlet to the SAGR inlet would be buried in the 

berms around the existing lagoon cells.  A low lift pump station would be required to pump 

effluent from the lagoon to the SAGR beds through this piping.  The wastewater would then 

pass through the SAGR, flow to the existing outfall by gravity through buried piping in the berm 

and discharge to the Tay River.   

 

Option A2 

This configuration would include submerged piping in the lagoon from the lagoon outlet to the 

SAGR.  A low lift pump station would be required to pump lagoon effluent to the SAGR beds. By 

using submerged piping in the lagoon cell instead of buried pipes under the berms, piping will 

be more accessible to operators and redundant piping can be installed at a lower cost.  The 

SAGR beds would be installed at grade or slightly below the surface in the dry cell, minimizing 

excavation costs. The wastewater would then pass through the SAGR and flow to the existing 

outfall by gravity through submerged piping and discharge to the Tay River.  

Option A3 

In this configuration, wastewater would flow from the lagoon outlet by gravity to the SAGR beds, 

thereby reducing pumping needs.  However, in order to achieve gravity flow, significant 
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excavation would be required to lower the SAGR beds in the dry cell below the elevation of the 

lagoon.   After further investigation, it was determined that this option is not feasible based on 

lagoon hydraulics.  

 

5.1.2 Option B: Construct SAGR beds in Cell 3 (Wet Cell) 

In Option B, SAGR beds would be constructed in lagoon Cell 3 which is currently the final active 

lagoon cell before discharge to the river. This would include the construction of a new berm to 

divide the SAGR portion of the cell from the active part. Wastewater would flow by gravity to the 

SAGR beds in Cell 3 and discharge by gravity to the Tay River via the existing outfall.  Two 

configurations were considered for this option. 

 

Option B1 

This configuration would include shallow SAGR beds with minimal excavation and no pumping 

required.  In order to meet the Town’s projected wastewater treatment requirements to 2030 

(Phase 1), an aerated Horizontal Flow SAGR with sixteen beds would be required for 

nitrification (ammonia removal), BOD, and TSS polishing following the existing lagoon system.    

The SAGR beds would each measure 16m x 89m x 1.25m deep (gravel depth). To meet 

projected wastewater treatment requirements to 2041 (Phase 2), four additional SAGR beds 

would be required. This option has a large footprint which would reduce active lagoon space 

and alter the existing lagoon flow pattern.  Existing lagoon Cells 1 & 2 would be retained for 

primary and secondary treatment, but aeration would be required in the winter months to 

provide BOD/TSS peak levels below 30/40 mg/l.   

 

Option B2 

This configuration would include deeper SAGR beds which would require more excavation.  In 

order to meet the Town’s projected wastewater treatment requirements to 2030, a seven bed 

aerated Horizontal Flow SAGR is required for nitrification (ammonia removal), BOD, and TSS 

polishing following the existing lagoon system.  The SAGR beds would each measure 24m x 

89m x 2.5m deep (gravel depth).  This option has a significantly smaller footprint than Option 

B1.  During Phase 1, aeration would not be required, but would be required as part of Phase 2.   

  

5.2 Comparison of Design Alternatives  

Option A, constructing the SAGR in the dry cell, can provide greater bed depth, higher aeration 

efficiency, and fewer beds would be required.  Furthermore, the existing retention time in the 
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lagoon would be maintained and minimal impact to lagoon operation during construction.  

Technical review revealed that gravity flow from the lagoon to the SAGR is not feasible, so a low 

lift pump station would be required to transfer lagoon effluent to SAGR beds. The SAGR beds 

will be installed at or slightly below surface grade; therefore, treated wastewater from the SAGR 

outlet could flow by gravity to the existing outfall and discharge to the Tay River.  

 

Option B, the SAGR in the wet cell, would be located within the existing lagoon, and does not 

expand the operational footprint, and can run entirely by gravity flow.  However, shallower beds 

are required, and the volume of the lagoon system is reduced, resulting in higher TSS and BOD 

loading to the SAGR.  As such, aeration would be required in the lagoon cells during winter 

months. Furthermore, there would be disturbance to the existing lagoon during construction and 

more construction challenges would likely be encountered, resulting in elevated construction 

costs.  A comparison of the options is presented in Table 8.  

 
 

Table 8: Comparison of Alternative Designs 

  
Description Advantages Disadvantages 

O
p

ti
o

n
 A

 (
D

ry
 C

e
ll
) A1 

SAGR beds in Dry Cell, with 
pump station and buried 
piping in the berms. 

Maintain lagoon capacity & 
flow patterns. 

Pumping required from 
lagoon to SAGR. Piping 
under berm difficult to 
maintain. 

A2 
SAGR beds in Dry Cell, with 
pump station and submerged 
piping in the lagoon cell 

Maintain lagoon capacity & 
flow patterns. Piping is 
more accessible. 

Pumping required from 
lagoon to SAGR. 

A3 
Deeper SAGR beds in Dry 
Cell, excavated cells, flow by 
gravity 

Maintain lagoon capacity & 
flow patterns. No pumping 
required. Piping is more 
accessible. 

This option is not feasible 
due to hydraulic constraints. 

O
p

ti
o

n
 B

 (
W

e
t 

C
e
ll
) B1 

Shallow SAGR beds in Wet 
Cell 

Gravity flow. 
Minimal excavation 
required. 

Reduces lagoon capacity 
and alters existing lagoon 
flow patterns. Large footprint.  
Aeration required in Phase I. 
Challenging construction 
conditions in lagoon. 

B2 
Deep SAGR beds in  
Wet Cell 

Gravity flow.   
Smaller footprint than 
Option B1.  

Reduces lagoon capacity 
and alters existing lagoon 
flow patterns. Excavation 
required in lagoon. 
Challenging construction 
conditions in lagoon. 
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5.3 Recommended Design 

Based on a comparison of the alternative designs, Option A2 is the recommended design 

(constructing SAGR beds in the dry cell, using a lift station and submerged piping through the 

lagoon cell).  This configuration ensures that the operator can readily access the pipes and 

redundant piping can be installed at a lower cost than buried piping.  This is also a shorter 

distance and will thereby reduce pumping requirements. By using submerged piping, this option 

is expected to have lower civil works costs than Option A1 with buried pipes.  This design will 

not affect the operation of the existing lagoon or current flow patterns and will discharge from 

the SAGR to the river by gravity via the existing outfall.  Phasing for this option is discussed in 

Section 5.4.   

 

5.4 Phasing 

In order to meet the Town’s projected needs to the year 2041, a phasing approach is 

recommended.  The first phase would meet the projected wastewater treatment requirements to 

2030 and the second phase would allow for further population growth up to the year 2041.    

 

Phase I – Design Year 2030 

In order to meet the Town’s projected wastewater treatment requirements to 2030, an aerated 

Horizontal Flow SAGR with 6 beds is required for nitrification (ammonia removal), BOD, and 

TSS polishing following the existing lagoon system.  The SAGR beds would each measure 24m 

x 75m x 2.65m deep (gravel depth).  

 

Phase II – Design Year 2041 

When average wastewater flows reach about 7,055 m3/day (around the year 2030), additional 

equipment is required to allow for further population growth up to the year 2041.  Aeration would 

be required in lagoon Cells 1 & 2, and Cell 3 would remain facultative.  Construction of an 

additional one (1) SAGR bed following the lagoon system would be required in the dry cell. 

Additional provisions for phosphorus control are also included as part of Phase 2, discussed 

further in Section 7.0.    

 

Phasing for the recommended design is summarized in Table 9.  If the Town does not 

experience the expected population growth in the specified time period or if there are system 

efficiency gains, then Phase II can be deferred until required.  The Town should closely monitor 

average flows to gauge when to begin Phase II construction.  
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Table 9:  Phasing Schedule.  

 Phase I Phase II 

Description 6 SAGR beds in Cell 4 

Add 1 SAGR bed in Cell 4.  Add aeration to 
lagoon cells 1 & 2 (winter operation). 

 
Phosphorus Trading Program, if required. 

Design Year 2030 2041 

Design Population 8,170 10,500 

Design Flow 7,055 m
3
/d 8,349 m

3
/d 



The Corporation of the Town of Perth   6-1 

Environmental Study Report   FINAL 
RVA 132873  June 2014 

6.0 PROJECT DESCRIPTION  

The preferred solution is based on the OPTAER Wastewater Treatment system using the SAGR 

process to increase wastewater treatment capacity and upgrade the lagoon treatment system 

with the objective of ammonia, fecal and total coliform reduction, and CBOD/TSS polishing.  

 

The recommended design would allow for increased hydraulic flows and influent loads, based 

on the results of the successful SAGR pilot operated in Perth from 2012-2013.  The project will 

include two main components: the OPTAER Wastewater Treatment System SAGR process 

design and implementation, and the associated site civil works.   

 

6.1 OPTAER Wastewater Treatment System  

The SAGR is a patented process designed to provide nitrification in cold to moderate climates. 

The SAGR is essentially a clean aggregate media bed with evenly distributed wastewater flow 

across the width of the cell, and a horizontal collection chamber at the back end of the system. 

Linear aeration throughout the floor of the SAGR provides aerobic conditions that are required 

for nitrification. The gravel bed is covered with a layer of peat or mulch to prevent freezing.   

 

The SAGR frame construction and fill are included in civil works.  Components included in the 

OPTAER Wastewater Treatment System include the SAGR Aeration lateral piping, feeder 

piping, diffusers, valves, fittings, HDPE shallow buried main air supply header, influent 

distribution, effluent collection chambers, blower control panels, galvanized metal blower header 

and connection pipe, and positive displacement blowers with sound attenuating enclosures. 

 

The proposed OPTAER Wastewater Treatment system would be constructed in two phases as 

required, and consists of the following work: 

 
Phase 1 – Design Year 2030: 

• Retain the existing lagoon system for primary and secondary treatment. Existing cells 

are to provide BOD/TSS peak levels generally not exceeding 30/40 mg/l. 

• Implement an aerated Horizontal Flow SAGR with six beds operating in parallel for 

nitrification, BOD, and TSS polishing following the existing lagoon system. 

• Implement a UV Disinfection system prior to discharge, if required. 
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Phase 2 – Design Year 2041: 

• Construct one additional SAGR bed following the lagoon system. 

• Implement OPTAER fine bubble aeration in the existing lagoon cells 1 and 2. Cell 3 

would remain as facultative. 

• Phosphorus Offset Program, if required (see Section 7.0).  

Refer to Appendix 7 for the detailed project design and description prepared by Nelson 

Environmental Inc. 

 

6.2 Civil Works  

Civil works for the proposed system are as follows:  

• SAGR cell design and construction; 

• Cell liner; 

• Lift station;  

• Inter-cell piping; 

• Manholes & valves; 

• Building to house blowers, including concrete, electrical, and HVAC; 

• Influent piping to SAGR (submerged piping from the lagoon to the SAGR system);  

• SAGR discharge piping (submerged piping from the SAGR outlet to the outfall); 

• Site roads & landscaping; and 

• Electrical upgrades.  

Influent piping from the lagoon outlet to the SAGR inlet using submerged piping through the 

lagoon cell minimizes pumping requirements, and increases operator accessibility to the piping 

for maintenance.  Submerged piping is also expected to be more cost effective than buried 

piping and redundant piping can be installed at a lower cost than the alternative.  A low lift 

pumping station will be required to pump lagoon effluent to the SAGR.    

 

Discharge to the Tay River will be through the existing outfall.  Discharge piping from the SAGR 

outlet to the outfall will be submerged piping through the lagoon cell, parallel to the influent 

transport piping. Flow from the SAGR outlet to the outfall will be by gravity flow.  The SAGR 

beds are planned to be constructed at grade or slightly below surface grade; therefore, the head 

difference is sufficient to support gravity flow without pumping.   
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Upgrades to the electrical capacity and servicing to the lagoon site is required to power both the 

SAGR blowers and the lift station.  This is beyond the scope of this study, but must be 

investigated at the design stage.   

 

6.3 Estimated Capital Costs 

Nelson Environmental Inc. completed a preliminary estimate of cost for the SAGR process, to 

be used for budgetary purposes.  Costs included in the SAGR budgetary capital cost are: 

• NEI System Process Design; 

• SAGR Aeration lateral piping, feeder piping, diffusers, valves, and fittings as required; 

• HDPE shallow buried main air supply header; 

• SAGR Influent distribution and effluent collection chambers; 

• Blower control panels (including VFD speed control); 

• Galvanized metal blower header and connection pipe (heat dissipation); 

• Three (3) 100 hp positive displacement blowers with sound attenuating enclosures; 

• SAGR Process equipment installation /start-up /commissioning /training; 

• Operation and maintenance manuals; and 

• As-built Drawings. 

Budgetary cost for the design, supply, and installation of the OPTAER Wastewater Treatment 

System are shown in Table 10.   

 
Table 10: Estimated OPTAER Wastewater Treatment System Costs  

Component 
Estimated Cost ($) 

Phase I Phase II 

SAGR Aeration, Hydraulic Piping, and 
Structures inside SAGR beds 

2,098,000 391,500 

SAGR Blowers and Controls 345,000 - 

Lagoon Aeration System - 942,500 

Lagoon Aeration Blowers and Controls - 224,000 

Total 2,443,000 1,558,000 

 

 

Cost estimates for the civil works, excluding the cost of electrical upgrades, are presented in 

Table 11.  A more detailed breakdown of the preliminary civil works cost estimate is included in 

Appendix 8.  
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Table 11: Estimated Civil Works Costs 

Civil Component 
Estimated Cost ($) 

Phase I Phase II 

Lift Station   144,000 - 

Piping 126,000 - 

Excavation 675,000 113,000 

SAGR Cell Construction 1,467,000 245,000 

Blower Building 145,000 - 

Subtotal 2,557,000 358,000 

Contingencies 384,000 54,000 

Total  2,941,000 412,000 

 

 

A significant portion of the civil costs is excavation.  Present cost estimation assumes that 0.5 m 

of rock excavation is required over the area of each SAGR bed, but this cost will depend on the 

depth of bedrock and the actual amount of excavation required.  Based on these assumptions, 

the estimated civil works cost is $2.9M for Phase I and $410K for Phase II.    

 

Additional measures may be required to reduce phosphorus levels in the Tay River in Phase II.  

If needed, a Phosphorus Trading Program will be implemented for phosphorus control, 

discussed in Section 7.0. A preliminary cost estimate of $200K is included for plan development 

and implementation.   

 

Table 12 summarizes the capital costs for Phases I and II.  The preliminary total cost for Phase I 

is estimated at $5.4M and $2.2M for Phase II.   

 

Table 12: Estimated Capital Cost Summary 

Component 
Estimated Cost ($) 

Phase I Phase II 

OPTAER SAGR process 2,443,000 1,558,000 

Civil Works 2,941,000 412,000 

Phosphorus Trading Program (if required) - 200,000 

TOTAL 5,384,000 2,170,000 
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7.0 MONITORING 

The lagoon system with the SAGR process will be designed to meet Environmental Compliance 

Approval (ECA) discharge limits to the Tay River, as defined by the MOE.  The current MOE 

Certificate of Approval for the lagoon (1045-6VTHH8) allows discharge of treated effluent at 

limits (objectives) of 40(30) mg/L TSS, 30(25) mg/L cBOD5, and 1 mg/L of Total Phosphorus.  

 

An Assimilative Capacity Study (Appendix 4) was conducted as part of this Environmental 

Assessment to consider water quality in the Tay River at Perth.  As per the current Certificate of 

Approval, monthly grab samples of both the raw sewage and effluent will continue to be 

collected to monitor cBOD5, TSS, E. Coli, Temperature, pH, and Total Ammonia.  Bi-weekly 

grab samples of the effluent will also be taken to monitor Total Phosphorus. Ultimately, the 

preferred solution is designed to improve effluent quality, and improve water quality in the Tay 

River. Effluent discharge limits will be set by the MOE as part of the approvals process. 

 

During construction, there will be minimal disturbance to the existing lagoon system, and as 

such, no additional monitoring is required. Upon completion of construction and commissioning 

of the system, monitoring should be undertaken as per the ECA to be issued by the MOE.   

 

7.1 Suggested Effluent Limits 

Based on the comments received from the MOE and on the Assimilative Capacity Study (ACS) 

completed by HESL, recommended effluent limits expressed as a monthly average are 

presented in Table 13.  

 

Table 13: Suggested Effluent Limits 

Parameter Suggested Limit 

Total Phosphorus 0.19 mg/L 

CBOD5 15 mg/L 

TSS 15 mg/L 

Total Ammonia 1.9 mg/L (summer) and 4 mg/L (winter) 

 

 

The current Certificate of Approval sets out a limit of 30 mg/L for cBOD5 with an objective of 25 

mg/L. The suggested effluent limit presented in the ACS for CBOD5 is 20 mg/L.  The MOE has 
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recommended a more stringent CBOD5 effluent limit of 15 mg/L expressed as a monthly 

average. This suggested limit is achievable, based on the results of the SAGR field test.  

The lagoon system has a current limit of 40 mg/L for TSS with an objective of 30 mg/L.  The 

MOE recommends a TSS effluent limit of 15 mg/L for the upgraded system, expressed as a 

monthly average. For total ammonia, the ACS suggested effluent limit is 1.9 mg/L (summer) and 

4 mg/L (winter) to maintain effluent that is non-acutely lethal. This suggested limit is achievable, 

based on the results of the SAGR field test. 

 

The current Certificate of Approval does not specify a limit or objective for E.Coli.  During the 

SAGR field test, significant E.coli and total coliform reduction was demonstrated during the 

warmer months of operation.  The upgraded system is not expected to require additional 

disinfection.  The MOE recommends that E. coli be monitored routinely in the final effluent. 

 
7.1.1 Future Phosphorus Control  

The Total Phosphorus limit for the existing lagoon system is 1.0 mg/L, as per the current 

Certificate of Approval. Based on the results of the ACS, the suggested effluent limit for the 

upgraded system is 0.19 mg/L. The SAGR is not intended for additional phosphorus removal.  

The most cost-effective surface water management policy is to implement the least cost 

approach to pollution control loadings within a zone, region or watershed. Phosphorus reduction 

to meet effluent criteria can be accomplished by means of additional tertiary treatment trains or 

by phosphorus offsetting using source controls at other locations.   

 

Water quality offset (trading) options are often more cost effective than conventional treatment 

works and achieve similar pollution control benefits. The Ontario Water resources Act, Section 

75 (1.7), provides for water quality trading where it can be demonstrated to be effective for any 

area or region in Ontario. The Rideau Valley Conservation Authority also considers water quality 

trading to be worth further examination, especially if the offsetting measures are located close to 

the point source of concern. Based on the results of the ACS and comments received from the 

MOE, phosphorus trading is the preferred alternative.  When developing a phosphorus trading 

program, the highest priority sources must be identified at that time and can then be 

appropriately controlled. Trading options include controls on other sources of phosphorus such 

as upstream farms, stormwater, etc.   
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Phosphorus control is not anticipated to be required until the second phase of the project.  It is 

suggested that the Town continue to regularly monitor effluent phosphorus concentration, and 

implement a phosphorus trading program if and when required, based on sampling results.  The 

Town is continuing their Wet Weather Flow Reduction Program, including sealing and repair 

work of sewers, elimination of combined sewers, and sealing and elevating manholes. Through 

this program, further improvements in reducing inflow and infiltration into the sanitary collection 

system are expected, ultimately reducing the flow to the lagoon system and improving future 

operational efficiency.  

 

A phosphorus trading program will remove more phosphorus from the Tay River at less cost 

than equipping the SAGR with a phosphorus treatment system.  The Town of Perth is 

committed to collaborating with the MOE to conduct more detailed investigations, reviews and 

supporting documentation, and consultations required to develop and implement a phosphorus 

trading program.  Development of a phosphorus trading program will require further public 

consultation.  
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8.0 CONSULTATION  

Refer to Appendix 9 for public consultation materials and comments.  

 

8.1 Notice of Commencement 

The Notice of Commencement was published by the Town of Perth in the Perth EMC on 

September 5, 2013 and on September 12, 2013.  Contact information for the consultant was 

included with the Notice of Commencement and questions and comments were welcomed.  

 

8.2 Public Information Centres 

The first Public Information Centre (PIC) took place on October 29th, 2013. The Notice of PIC 

was published by the Town in the Perth EMC on October 4, 2013 and on October 11, 2013.  

The date and location of the first PIC was included on the notice, as well as contact information 

for the consultant.   

 

The second PIC took place on February 5th, 2014.  The Notice of PIC was published by the 

Town of Perth in the Perth EMC and on the Perth website on January 24th, 2014. 

 

8.3 Consultation with Review Agencies and Other Stakeholders 

The Notice of Commencement and Notice of PIC #1 were mailed to review agencies and other 

interested parties on October 2nd, 2013 followed by the Notice of PIC #2 on January 24th, 2014.  

A complete list of review agencies and stakeholders contacted is included in Appendix 9.  

 

8.4 Notice of Completion 

The Notice of Completion for the Town of Perth Schedule ‘C’ Wastewater Environmental 

Assessment was mailed to interested parties on June 11, 2014. The Notice was also posted on 

the Town’s website and in the local paper, indicating that the ESR report was available for 

review at the Town Hall for the duration of the 30 day public comment period, beginning June 

11, 2014.   
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APPENDIX 1 

Population Projections
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APPENDIX 2 

Perth Lagoon Flows and Flow Projections
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APPENDIX 3 

Geotechnical Report
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APPENDIX 4 

Assimilative Capacity Study
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APPENDIX 5 

SAGR Demonstration Site Summary Report
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APPENDIX 6 

Evaluation of Alternatives
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APPENDIX 7 

Project Description
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APPENDIX 8 

Cost Estimation
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