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Executive Summary 

 

ORA has completed a review of the Town of Erin Urban Center Wastewater Servicing Class 

Environmental Study Report (ESR), a project to establish a new communal sewage treatment 

system to service the Towns of Erin and Hillsburgh.  Our review examined the proposed 

discharge of treated effluent into the West Credit River at Winston Churchill Boulevard and its 

potential impacts on brook trout and their cold-water habitat, both now and into the future. 

 

ORA is not opposed to the Town of Erin’s municipal sewage project in general; however, we 

have specific concerns with its impact on brook trout and the cold-water habitat necessary for 

their survival.  It is important to note that unless critical issues are addressed during the detailed 

design of the sewage treatment plant and outfall pipe, the health of brook trout and their 

sensitive cold-water fish habitat on the West Credit River will be placed at risk.  

 

This is a valid and shared concern when the Town of Erin’s own consultants agreed with Credit 

Valley Conservation’s (CVC’s) assessment that “the most productive brook trout spawning 

reaches and the best brook trout populations in the West Credit River are located downstream 

of Erin Village (CVC 2011) and longest contiguous brook trout habitat in the Credit River 

watershed is the West Credit River between Erin and Belfountain” 1 , 2 . The Belfountain 

Community Association, West Credit River Watch, Izaac Walton Fly Fishing Club, Trout 

Unlimited Canada and Greg Clark Chapter, have also reached out to the ORA expressing their 

concerns about this project and any resulting impacts to local brook trout populations.  

 

ORA understands the ESR was approved by the Ministry of Environment, Conservation and 

Parks (MECP) last year; however, the final project design and Environmental Compliance 

Approval (ECA) have not yet been approved. 

 

Provincial and federal grant support is likely required to partially fund this project, and the 

Department of Fisheries and Oceans’ (DFO’s) approval will likely be required for installation of 

the effluent pipe into the West Credit River.  ORA submits that the effects of climate change on 

the West Credit River, both now and into the future, requires greater attention.  

 

ORA’s primary concern is the thermal impact of the treated effluent on the ecology of the West 

Credit River. This critical issue was not appropriately addressed when very simplistic 

assumptions were made in the ESR regarding effluent temperature. ORA is concerned that the 

effluent temperature will be much warmer than estimated, and the influence of climate change 

was ignored with regard to its significant influence on increasing effluent temperatures in the 

short and long-term.  

 

Critical aspects of the project are summarized as follows: 

 

1. The effluent discharge location to the West Credit River is identified in the ESR as being 

the most important remaining brook trout habitat in the entire Credit River Watershed.   
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2. There will be minimal dilution of the effluent. The effluent flow will be very large 

compared to the summer low flow of the West Credit River. This will compound the 

thermal impact of the effluent.   

3. The consultants who prepared the ESR characterized the effluent as having a maximum 

summer temperature of only 19°C.3,4  However, nowhere in the ESR was there anything 

to back up this assumption. ORA is very concerned that actual summer effluent 

temperatures will regularly exceed 21°C and will increase significantly into the future due 

to climate change.   

 
4. The consultants originally recommended the ECA include a maximum temperature limit 

of 19°C for the effluent with a maximum temperature objective of 17°C.  MECP staff also 

asked that temperature limits be included in the final effluent quality criteria.5 Yet, without 

explanation, such temperature limits and objectives were never included in the final ESR 

document.  

 
5. Climate change represents a huge risk to cold-water stream ecology in southern Ontario. 

Other than reducing the 7Q20 low stream flow estimate by 10%, the ESR ignored the 

warming effects of climate change. Such effects could include rising background stream 

temperatures and warmer effluent temperatures when in service and into the future.  

 
6. Nowhere in the ESR does the consultant propose mitigating factors to reduce effluent 

temperature or to offset the impact of effluent temperature on the stream. These 

mitigating factors could include innovative design features at the sewage plant to keep 

the effluent as cool as possible. The Municipality also owns two online dams on the 

West Credit River, and nowhere does the ESA explore options to remove these two 

dams to reduce warming and improve habitat on the West Credit River at the 

downstream effluent discharge location. 
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Part 1 – Review of Project and Environmental Setting  

 

In preparing this submission we have reviewed the ESR, including the following documents 

available from the Town of Erin (Erin) website: 

 

 Town of Erin Servicing and Settlement Master Plan – West Credit River Assimilative 

Capacity Study by BM Ross and Associates Limited (August 8, 2014) (BM Ross ACS).   

 West Credit River Assimilative Capacity Study – Final Report Update – by Hutchinson 

Environmental Sciences Ltd. (December 6, 2017) (HESL ACS). 

 West Credit River Temperature Assessment - by Hutchinson Environmental Sciences 

Ltd., Appendix D (April 4, 2018) (HESL Temperature Assessment). 

 Town of Erin Urban Center Wastewater Servicing Class Environmental Study Report by 

Ainley Group (April 2018) (ESR). 

 Town of Erin, Natural Environment Report, by Hutchinson Environmental Sciences Ltd., 

Appendix H (April 2018) (ESR) 

 Letter from Ms. Barbara Slattery, EA/Planning Coordinator, Ministry of the Environment 

and Climate Change to Town of Erin (3 August 2017). 

 

In addition, much of the key documentation relating to thermal effects of the treated effluent 

were reviewed in Appendix D of the ESR, entitled “Assimilative Capacity Study and Thermal 

Impact Assessment” and includes the assimilative and thermal study documents prepared by 

Hutchinson Environmental Sciences Ltd. (HESL), as well as the noted correspondence from 

MECP. In particular, Appendix D contains significant correspondence between the MECP and 

the Town of Erin’s consultants, (Ainley Group (Ainley) and HESL) regarding many aspects of 

the impact of the treated effluent on the West Credit River.  

 

The above documents form only a small part of the overall ESR documents for this project. The 

proposed project is very large for these relatively small urban areas (i.e. Erin and Hillsburgh), 

with the estimated projected cost of this proposed wastewater project being $118,000,000. 

 

According to the BM Ross ACS, a communal sewage system for the Town of Erin and 

Hillsburgh has been under consideration since 1995.  

 

Given the large scale of the project, the long time period that the project has been under 

consideration, and particularly the discharge of large volumes of treated effluent into a sensitive 

cold-water receiving stream, the ESR documents are very extensive. 

 

To assist in our review, ORA retained GSS Engineering Consultants Ltd. to provide a 

background report (GSS Report) on wastewater treatment in Ontario.  This GSS Report reviews 

the discharge of treated effluent to small receiving streams (such as the West Credit River), the 

normal summer temperature of treated effluent from sewage plants, and an opinion on the 

effects of climate change on groundwater, raw sewage and final effluent temperatures. We also 

asked whether sewage plants could be better designed to minimize effluent temperatures. The 

GSS Report is appended to this submission as Appendix 1.  
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1.1 History of Project and Summary of Wastewater Flows and Stream Flows 

 

The following provides a summary of the proposed wastewater treatment plant with the treated 

effluent being discharged into the West Credit River at Winston Churchill Boulevard, located 

approximately 3 km downstream of the Town of Erin. Winston Churchill Boulevard forms the 

boundary between the Town of Erin and the Town of Caledon.  

 

In order to provide context to the wastewater proposal, it is necessary to first present a historical 

summary of the serviced population and effluent flows.  

 

1.1.1 BM Ross ACS (August 2014) 
 

The 2014 BM Ross ACS recommended a relatively small wastewater plant system (and 

serviced population) to protect the West Credit River, with the controlling factor being 

adequate dilution of effluent phosphorus. A summary of the project at that time: 

 

a. The new plant would treat the sewage flow from the existing population of 4,481 

persons (Erin and Hillsburgh) plus modest additional growth up to a total of 6,000 

persons (34% growth rate). 

 

b. The estimated, average day effluent flow from the future population of 6,000 was 

estimated to be 2,610 cubic meters per day (cmd) or 30.2 litres per second (l/s).  

 
c. The summer low flow rate (7Q20 value) in the West Credit River at the discharge 

point was estimated to be 202 l/s. This flow rate included a 10% possible reduction in 

stream flows due to future climate change. 

 
d. While not directly discussed in the BM Ross ACS, the resulting rate of dilution (202 

l/s stream flow versus 30.2 l/s effluent flow) would be approximately 7 parts stream 

flow to 1 part effluent flow. 

 
e. As is common for wastewater plants discharging to small receiving streams in 

southern Ontario, phosphorus dilution became the controlling factor that would limit 

the flow rate of effluent that could be discharged.  

 
f. BM Ross estimated the concentration of phosphorus in the treated effluent would be 

0.15 mg/l. The background concentration of phosphorus in the West Credit was 

established as 0.011 mg/l to 0.015 mg/l. A dilution ratio of approximately 7 to 1 would 

provide an after-dilution concentration of phosphorus of 0.03 mg/l. This value (0.03 

mg/l) is the provincial water quality objective set by MECP.  

 
g. As such, based on available phosphorus dilution, the maximum, average effluent 

flow was “set” at 2,610 cmd at an assumed phosphorus concentration of 0.15 mg/l. 

This limited the serviced population to approximately 6,000 persons. 
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1.1.2 Ainley Consulting Engineers – Current ESR 

 

Based on newspaper coverage available online, when BM Ross presented their report(s), 

it was met with a negative reaction from the Mayor and Council of the day due to limited 

growth opportunities. Subsequently, Ainley Consulting Engineers were retained. They 

produced new documents (i.e. the current ESR) that presented a very different scenario 

as follows: 

 

a. As per the BM Ross ACS, the new treatment plant would treat the sewage flow from 

the existing population of 4,481 persons (Erin and Hillsburgh). However, the plant 

would be much larger to support much greater growth and provide sewage servicing 

for a population equivalent of 18,873 persons. This population equivalent includes a 

future residential population of 14,559 plus an additional population equivalent of 

4,314 persons for existing and future commercial and employment lands.6 

 

b. The new ESR document proposes that membrane treatment will be used. 

Membranes will dramatically reduce the concentration of phosphorus in the effluent. 

Lower phosphorus levels allow much more effluent to be discharged and still 

maintain phosphorus levels in the stream, after mixing, to remain below the MECP 

standard of 0.03 mg/l.  

 

c. The estimated average day effluent flow was therefore significantly increased to 

7,172 cmd (83 l/s) for the above noted population equivalent of 18,873 persons. This 

compares to the maximum effluent flow of only 30.2 l/s as originally proposed by BM 

Ross.  

 
d. In 2016, CVC provided a new, slightly higher estimate of 7Q20 flow for the West 

Credit with a stream flow of 225 l/s. Similar to the BM Ross ACS, this stream flow 

included a 10% possible reduction in stream flows due to future climate change.  

 
e. Nonetheless, the much higher effluent flow (83 l/s) will result in very little dilution. The 

resulting dilution will only be 2.7 parts stream flow to 1 part effluent flow. This 

compares to the approximate 7 to 1 dilution ratio proposed by the BM Ross ACS.  
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f. The much lower dilution will magnify the thermal impact of the effluent on the West 

Credit River.  

 

1.2 Consultant’s Estimate of Effluent Temperature 

 

Throughout the ESR, the consultants repeatedly insist the maximum effluent temperature will be 

19°C; however, we take exception to this broad classification as there is no data provided in 

support of this maximum.  

 

This is a critical point and deserves careful review as follows: 

 

1.2.1 BM Ross ACS (August 2014) 

 

Section 3.6 of the BM Ross ACS is entitled Effluent Quality Criteria. In this section, the 

BM Ross report indicates the following: 

 

“As noted previously, and in conjunction with the 1995 Class EA [Environmental 

Assessment] for sanitary servicing within the Town of Erin, the MOE provided 

preliminary EQC (effluent quality criteria) for the sewage treatment alternative being 

considered at that time. Discussions with the MOE throughout the SSMP process 

(Servicing and Settlement Master Plan process), resulted in an agreement that the 1996 

Effluent Quality Criteria remain reasonable for the current study process.  

 

Some modifications to the 1996 EQC have been proposed through the development of 

the ACS (assimilative capacity study) and the impact assessment and these changes 

include modification to the phosphorus, nitrogen, and E. coli limits. 

 

The following table summarizes the preliminary EQS limits provided by the MOE in 1996, 

as well as the proposed EQC values used throughout the current assessment: 
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As per the above Table 3 of Section 3.6, a maximum temperature limit of 19°C was 

proposed with a maximum temperature objective of 17°C also proposed. It should be 

noted that the 19°C limit was the original MOE requirement for maximum effluent 

temperature. With little discussion, the BM Ross ACS adopts this temperature limit as 

assumedly reasonable.7 

 

Section 6.0 of the BM Ross ACS (Summary and Discussion) repeats Table 3 as Table 4 

including the same temperature limit (maximum of 19°C) and an objective of 17°C.8    

 

Their Attachment 1 to the ACS (Assimilative Capacity Study Details, dated August 1, 

2014) includes Section 3.0 (Treatment Requirements) that provides again the above 

Table 3 (now table 3.1) that includes the same effluent temperature limit (maximum of 

19°C) and a maximum temperature objective of 17°C.  

 

On page 17 of the Attachment, the ACS reviews effluent temperature and provides the 

following information: 

 

 Effluent temperatures are shown as 18.5°C, 18.6°C and 18.0°C for the months of 

July, August and September respectively. The only source of such effluent 

temperature estimates is a statement that says, “Estimated effluent temperature 

values for each month were derived from WWTP plant information located within 

a reasonable vicinity to Erin (Orangeville)” 9. 

 

The consultant (BM Ross) does not clearly state in the ACS whether they feel an upper 

temperature limit of 19°C is reasonable or achievable. The raw data referred to from the 

Orangeville WWTP is not appended for review. As per the GSS Report, its author took 

spot temperatures of the effluent at the outlet of the Orangeville sewage plant during the 

summer of 2018 and measured temperatures in excess of 21°C.10  

 

1.2.2 HESL ACS (December 6, 2017)  

 

The HESL ACS begins with a review of the 2014 BM Ross ACS.  

 

In paragraph 2 of section 1, the report reads “The Ontario Ministry of the Environment 

and Climate Change confirmed the original ACS [being the BM Ross ACS] be updated to 

include hydrodynamic modelling and additional stream flow information collected since 

the ACS was completed” 11.  

 

The interpretation of this point therefore was the MOE (now MECP) agreed with the 

previously established Effluent Quality Criteria, including limits on maximum effluent 

temperature and a maximum effluent temperature objective.  

 

Under Section 2 (Background) of the HESL ACS, the previous BM Ross ACS is 

reviewed in detail. Table 1 is provided which repeats the Effluent Quality Criteria 
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proposed by BM Ross, and includes a maximum temperature limit of 19°C and a 

maximum temperature objective of 17°C.  

 

Section 3.7 of the HESL ACS discusses computer modelling of the dilution of the effluent. 

Specifically, Table 5 of this section lists input parameters for the modelling. For effluent 

characteristics (pages 21 and 22), the input effluent temperature is identified as 19°C, 

with an explanatory note that says, “Maximum value, as proposed in the B.M. Ross, 

2014 West Credit Assimilative Capacity Study”.12 

 

Section 4.1.1 of the HESL ACS discusses background temperatures in the West Credit 

River at the proposed Winston Churchill Boulevard discharge location. Temperature 

probe data (Figure 7) indicates maximum stream temperatures often exceeding 20°C at 

this location during the period from June 9 to August 25 in 2016, with maximum 

temperatures approaching 25°C on occasion. These temperatures are very concerning 

as water temperatures exceeding 19°C are suboptimum at best for brook trout, and 

potentially lethal for extended periods (see Section 1.2.3 for further discussion).13 

 

One point of interest provided in Figure 7 is the apparent overnight recovery of stream 

temperatures at this location. As per Figure 7, stream temperatures often drop 4 to 6°C 

overnight from daytime highs. Such overnight recovery may allow brook trout to survive 

in sub optimum conditions in the West Credit River.  

 

The HESL ACS ends with section 5 entitled, Summary and Recommended Erin WWTP 

Effluent Limits. In this section, the report observations and modelling results are 

summarized. The report concludes with Table 28 entitled Proposed Erin WWTP 

Objectives and Limits. This table is exactly the same as Table 1 and Table 5 provided 

earlier in the same report except there is no longer an effluent temperature limit or 

an effluent temperature objective proposed.14  

 

As per Table 28, of Section 5 below, the previously proposed and accepted maximum 

temperature limit of 19°C, and a maximum temperature objective of 17°C was deleted 

from the Table. No rationale or explanation as to why the temperature limit and 

objective were deleted is provided in the report. Similarly, there is no discussion or 

rationale as to why no temperature limit or objective is proposed in the final Ainley ESR 

document.  
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In addition, nowhere in the HESL ACS does the consultant provide an opinion as to 

whether the sewage treatment plant will produce an effluent cooler than 19°C, even 

though this temperature (19°C) was used as the input value for the computer modelling 

as provided in Table 5. 

 

1.2.3 HESL Temperature Assessment  

 

HESL produced a follow-up report in April 2018 entitled, Thermal Assessment of the Erin 

WWTP on the West Credit River. The preamble does not explain the rationale for this 

report though we note it was prepared after they completed their ACS report in 

December 2017.  

 

This report begins with a literature review of critical temperatures for brook trout 

spawning, egg development and adult habitat requirements, and is reflected in Table 1 

below. 15  It concludes that water temperature above 19°C for adult brook trout is 

suboptimum for adult brook trout. Other references indicate that brook trout will not 

tolerate temperatures above 19°C for long or the same temperature (19°C) is the general 

upper tolerance water temperature for brook trout. 
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The report then reviews the impact of the treated effluent from the Town of Erin sewage 

plant on brook trout habitat, with the temperature of the effluent being the parameter 

evaluated.  

 

The HESL ACS Thermal Impact Study provides temperature data from the Elora sewage 

plant during 2017 in Figure 2. 16 As noted in the GSS Report, 2017 was a cooler 

summer than normal (for years 2015 to 2019), based on daily maximum air 

temperatures in Alliston, Ontario. Nonetheless, Figure 2 appears to show effluent 

temperatures regularly exceeding 20°C and on occasion exceeding 21°C between July 

and early October in 2017. 17  This graph also shows that effluent temperature is 

remarkably consistent once it warms up. The GSS Report notes that sewage plant 

effluents have very little diurnal fluctuation, assumedly due to heat storage in the large 

treatment tanks (and surrounding earth) that works to maintain constant effluent 

temperatures during the summer.18 

 

Figure 2 also plots air temperature during 2017. It appears to also show that air 

temperatures during 2017 were relatively low. For instance, there appears to be only a 

limited number of days when the maximum air temperature exceeded 25°C, and that the 

maximum air temperature only reached 30°C on two occasions. The GSS Report shows 

that for Alliston over the last 5 years (other than 2017) there were many days when 

maximum air temperatures exceeded 30°C.19,20 
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The HESL ACS Thermal Impact Study is difficult to interpret at times, nonetheless, Table 

3 assumes the effluent temperature is 19.6°C in July, 20.3°C in August and 20.0°C in 

September.  Table 3 appears to clearly show that the effluent temperature of the 

Elora Sewage Plant is greater than 19°C, and appeared to reach 21°C in 2017, 

which was a relatively cool summer. 21 

 

In summary, the potential thermal impact of the effluent on the West Credit River has 

been inadequately evaluated. To summarize, ORA’s concerns are as follows: 

 

a. The ESR indicates the maximum temperature of the effluent will only be 19°C. No 

robust proof of this assumption is provided. HESL’s data from the Elora sewage plant 

show effluent temperatures normally above 20°C during 2017 and potentially 

reaching 21°C. 

 

b. The original BM Ross ACS report recommended maximum effluent temperature 

limits and objectives. These same temperature limits and objectives were included at 

the start of the HECL ACS report but were deleted in the final recommendations – 

without explanation.  

 
c. The GSS Report indicates typical summer effluent temperatures from sewage plants 

are 21°C to 22°C based on actual summer effluent temperatures taken at the 

Shelburne and Orangeville sewage treatment plants. They also predict climate 

change will cause effluent temperatures to increase to potentially 25°C.22 

 
d. The GSS Report also indicates that sewage plant effluents stay at basically the same 

temperature during the night. As such, unlike most natural streams, there is no “night 

time recovery” of effluent temperatures. Lower night time temperatures in natural 

streams may be critical for temperature sensitive species such as brook trout to 

survive even if daytime temperatures rise above their optimal temperature limit.23 

 
e. The GSS Report predicts climate change will cause the background temperature of 

spring fed streams to rise in the future. This conclusion presents a significant risk to 

brook trout and other coldwater species.24 

 

f. The much larger flow of effluent allowed by membrane treatment will compound the 

thermal impact of the effluent on the ecology of the West Credit River.  

 
g. As noted above, no effluent temperature limits or objectives were included in the 

ESR, even though such a request was made by the MECP’s own staff.25 

 
h. While the West Credit River is acknowledged as a critical cold-water habitat for brook 

trout, nowhere in the ESR is there a recommendation that this particular sewage 

plant include special measures to keep the effluent as cold as possible. The GSS 

Report provides design features to achieve this goal. 26 
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i. While the ESR recognizes that stream temperatures are critical for brook trout 

survival, nowhere is there any mitigating factors proposed to offset the thermal 

impact of the effluent. Such mitigating factors could include removal of the two online 

dams in Erin, assumedly owned by the Municipality. The cost of dam removal would 

be relatively small compared to the very high cost of this project (+/- $118,000,000).      

 
1.3 Importance of the West Credit River as Brook Trout Habitat 

 

Ainley retained HESL, a separate environmental consultant, to provide a new assimilative 

capacity study and a separate report assessing the thermal effects of the effluent, to 

determine potential environmental impacts of effluent discharge on the West Credit River. 

 

Overall, these reports were done in a thorough manner though the issue of effluent 

temperature impacts on the West Credit River is the key focus of this review.  

 

All the reports agree on one issue – that the West Credit River at Winston Churchill Road 

is a very high-quality cold-water brook trout habitat. The HESL ACS and HESL Natural 

Environment Report both provide the following summary statement, “The most productive 

brook trout spawning reaches and the best brook trout populations in the West Credit 

River are located downstream of Erin Village (CVC 2011) and the longest contiguous 

brook trout habitat in the Credit River watershed is the West Credit River between 

Erin and Belfountain” 27. 

 

We simply draw attention to the fact that all parties (the consultants, MECP, CVC and 

assumedly the MNRF) recognize that the effluent pipe will discharge directly into the 

midpoint of likely one of the best brook trout habitats remaining in southern Ontario.  

 

Recent YouTube footage of many brook trout spawning in the West Credit River near 

Winston Churchill Boulevard around November 1, 2019 (as recently provided by Trout 

Unlimited Canada) underscores the significance of this native brook trout population. 

Indeed, at least one report prepared by HESL includes a photo of brook trout spawning in 

the West Credit River at or near Winston Churchill Boulevard. 

 

The ESR documents refer to correspondence from the MNRF in regard to their concerns 

with the discharge of treated effluent into the West Credit River. We could not see any 

such correspondence from MNRF in the ESR. Given that MNRF has a lead role in 

protecting brook trout populations in southern Ontario, including the West Credit River, 

such correspondence from MNRF should have been included as it would have been 

helpful for this review.  

 

 

 

 

 

 

 

https://youtu.be/JPZHE8byHKg
https://youtu.be/JPZHE8byHKg
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Part 2 – Summary of Temperature Impacts of Treated Effluent on the West Credit River 

 

While not specific to this ESR, from a broader perspective we examine the issue of public 

transparency for publicly funded wastewater projects, such as this one. Specifically, provincial 

ECA’s require municipalities to prepare annual reports on all aspects of the performance of their 

wastewater treatment plants. While these reports must be submitted to the MECP each year, 

the GSS Report indicates there is no mandated public access to these reports. We feel the 

MECP should mandate that all wastewater performance reports be made publicly available.28 

 

Following our review of the ESR documents, ORA has identified the following concerns with 

discharge of the treated effluent at Winston Churchill Boulevard: 

 

a. The MECP made repeated requests that effluent temperature be included as a 

compliance limit and as an objective in the project’s ECA. However, the final ESR 

document does not include effluent temperature as a recommended compliance 

parameter. No explanation for this apparent omission is provided.  

 

b. The consultants imply that the maximum temperature of the treated effluent will be 19°C 

or less during the summer period. However, no significant evidence is provided that 

effluent temperatures will indeed remain below 19°C. The GSS Report indicates 

treatment plants will likely have effluent temperatures greater than 21°C, and these 

effluent temperatures will only increase with climate change.29 

 
c. The consultants do not offer any solutions to reduce the temperature of the treated 

effluent during the summer period. Yet, the environmental impact of the effluent 

temperature is a concern raised repeatedly by the MECP and apparently by the MNRF 

as well. The GSS Report identifies innovative and cost-effective ways to design sewage 

plants to reduce summer effluent temperatures.30 

 
d. Climate Change Impacts. The ESR reduces the estimated low flow in the West Credit 

River by 10% as a safety factor to account for changes in river flow due to future climate 

change. However, there is no similar discussion on future impacts of climate change on 

increasing water temperatures in the West Credit River, or on increasing the effluent 

temperature.  

 
e. Limited Environmental Scope.  The ESR does not examine the environmental health of 

the West Credit River, other than at the stretch of river immediately upstream and 

downstream of Winston Churchill Boulevard. More specifically, we feel the ESR should 

have examined a wider range of mitigating measures that could be employed upstream 

(within the municipality) to offset the thermal impact of the treated effluent on the West 

Credit River. Removal of two online dams in Erin is discussed in this letter to provide a 

thermal offset.  Such offsets would provide long term protection of brook trout habitat in 

the effected stretch of the West Credit River.   
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Part 3 – ORA Recommendations for the Town of Erin Wastewater Project  

 

We summarize with the following recommendations to the Municipality, the MECP and various 

Ministries within the Federal Government: 

 

3.1 Recommendations for the Town of Erin 

 

3.1.1 The ORA recommends that the Town of Erin direct their consulting engineer to 

design the wastewater treatment plant using every possible measure to minimize 

final effluent temperatures. 

The GSS Report provides design recommendations to reduce effluent temperatures 

from sewage treatment plants. 31  Their report indicates that including such design 

features during initial construction will not likely result in major cost increases. It also 

points out that removal of heat from the effluent after a treatment plant is constructed will 

be very energy intensive and very expensive to implement.  

 

We understand the Town of Erin has now retained an engineering consultant to design 

the wastewater treatment plant.  We recommend the Town of Erin provide clear direction 

to their consulting engineer to fully implement every possible measure to minimize raw 

sewage temperatures and final effluent temperatures.  We also recommend that the 

outfall be designed to enhance the transfer of heat from the effluent into the surrounding 

ground during the summer. 

 

3.1.2 The ORA recommends that the Town of Erin include dam removal as part of the 

overall wastewater project to achieve an effluent temperature offset suitable for 

brook trout habitat.  

There are two online dams in Erin on the West Credit River. As far as we understand, 

the municipality owns the dams located at Churchill Lane and Charles Street in urban 

Erin. These two dams likely increase the summer temperature of the West Credit River 

in the dam’s headponds and downstream of the dams, and negatively impact summer 

water temperatures at the Winston Churchill discharge location. As such, the dams 

undoubtedly impair the overall health of brook trout and their habitat on the West Credit 

River. 

  

ORA submits that given the very large size of the proposed wastewater project, the 

scope of the ESR should have considered the ecological health of the entire West Credit 

River in Erin, as opposed to the limited stretch of river upstream and downstream of 

Winston Churchill Boulevard.  

 

The two dams in Erin (which appear to be aging and do not appear to serve any flood 

control purpose) could likely be removed at minimal cost compared to the overall cost of 

the wastewater project (+/- $118,000,000). For instance, if the two dams in Erin were 

removed at a total cost of $500,000, the additional cost of dam removal would be less 

than half of one percent of the total wastewater project cost.  
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Removal of these two dams could significantly reduce summer water temperatures in the 

West Credit River downstream of Erin, and in return significantly improve brook trout 

habitat all the way downstream of Erin to the Winston Churchill effluent discharge 

location. Dam removal would provide a thermal offset to the discharge of warm effluent 

and provide additional resilience and protection of stream ecology in the face of climate 

change.  

  

Our experience with dam removal is that a Municipal Class Environmental Assessment 

(Class EA) is not required to decommission (remove) a municipally owned dam if it was 

built prior to the Environmental Assessment Act receiving Royal Assent in Ontario in 

1976. Both dams in question were assumedly built many years prior to 1976.  

 

Therefore, we recommend that the Town of Erin apply for supplementary funding to 

remove the dams as part of federal and provincial funding applications for the overall 

wastewater project. While a Municipal Class EA would not be required to remove the 

dams, Erin could prepare an Environmental Assessment Addendum to the ESR to 

include removal of these two dams as part of the overall wastewater project. The 

Addendum could increase the likelihood of provincial or federal funding for dam removal 

as an eligible project cost.  

 

3.2 Recommendations for the MECP 

3.2.1 The ORA requests that the MECP Approvals Branch include effluent temperature 

as a compliance limit and objective for the Effluent Quality Criteria in the ECA.  

ORA recommends the following temperatures be included as compliance limits and 

objectives in the ECA, consistent with MECP’s own requests contained in the ESR 

documentation: 

 

 Maximum effluent temperature limit – 19.0°C  

 Maximum effluent temperature objective - 17.0° C  

 

These are the same effluent compliance limits and objectives discussed in the BM Ross 

ECA and are the same effluent temperature criteria originally recommended by the 

MECP.   

 

While temperature limits should be included in the ECA, we also recommend that even 

lower temperature limits be considered due to the importance of protecting the West 

Credit River, as follows: 

 

 Maximum effluent temperature limit – 17.0°C 

 Maximum effluent temperature objective – 15.0°C 

 

These lower temperature limits and objectives may be achievable if all or most of the 
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temperature reduction strategies, as discussed in the GSS Report, are included in the 

design of the wastewater system. 

 

Note: As above, we recommend the temperature limit and temperature objective include 

one significant digit. As well, the ECA should be specific that temperature measurements 

are to be taken at the outlet of the treatment plant prior to entry into the effluent outfall 

pipe. This will allow any effluent cooling that occurs in the effluent outfall pipe to be in 

addition to temperature mitigation (reduction) provided within the treatment plant.  

 

3.2.2 The ORA recommends that the MECP Approvals Branch require the Town of 

Erin’s consulting engineers to design the wastewater treatment plant to include 

innovative measures to minimize effluent temperature.  

The GSS Report provides design recommendations for treatment plants to reduce 

effluent temperatures.32 Their report indicates that including such design features during 

initial construction will not likely result in major cost increases. It also points out that 

removal of heat from the effluent after a treatment plant is constructed will be very 

energy intensive and very expensive to implement.  

 

We understand the municipality has now retained an engineering consultant to design 

the wastewater treatment plant. Therefore, ORA requests that MECP Approvals staff 

advise the Town of Erin, in advance, that their engineering consultants will be required to 

incorporate innovative design features to minimize effluent temperatures.  

 

With a project of this size, the municipality’s engineering consultant will undoubtably 

meet with the MECP Approvals staff for pre-consultation meeting/s during the design 

process. ORA requests that the MECP Approvals staff discuss the need for innovative 

design features during these pre-consultation meetings. 

 

We understand that normally, minutes of the pre-consultation meetings are prepared by 

the consultant and the MECP. We are not aware of any reason why the minutes of such 

pre-consultation meetings cannot be made available to the public. Therefore, we request 

that the minutes of any such meetings be provided to ORA, and others, by the Town of 

Erin or the MECP, once available. 

 

3.2.3 The ORA recommends the MECP complete its own, independent temperature 

measurements of effluent from select wastewater treatment plants in southern 

Ontario and develop sewage treatment plant design guidelines to minimize 

summer effluent temperatures.  

As per this report, ORA submits that the consultants did not provide a robust data set of 

effluent temperatures from local, comparable sewage treatment plants. 

 

We remain concerned that actual effluent temperatures from the Town of Erin sewage 

treatment plant will be significantly warmer than the estimated 19°C, as predicted in the 
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ESR, and that climate change will likely significantly increase effluent temperatures over 

the coming decades. 

  

We therefore request that the MECP complete their own assessment of effluent 

temperatures from sewage plants that discharge into small receiving streams. Such 

effluent temperature data appears to be lacking in the engineering design industry and is 

now crucial to predict the impact of climate change of wastewater treatment plants on 

cold-water fish habitat.  

 

Based on the GSS Report, we assume that the MECP does not discuss effluent 

temperature in their design guidelines. As such, ORA requests that MECP Approvals 

Branch develop new treatment plant design guidelines to minimize summer effluent 

temperatures. Such guidelines should apply whenever treatment plants discharge into 

cold or cool water stream habitats where assimilative capacity is limited. Again, this 

appears to be especially critical in the face of climate change.  

 

3.2.4 The ORA recommends that MECP Approvals staff require that annual wastewater 

treatment plant performance reports are made available as public documents.  

As per the GSS Report, municipal wastewater projects in Ontario are subject to a Class 

EA that includes, at its core, public input and public consultation. These documents are 

issued for public comment and input prior to being finalized.  

 

Subsequently, most municipalities require provincial and federal infrastructure grants to 

build wastewater projects of the size proposed by the Town of Erin. As such, taxpayers 

from across Canada contribute to major infrastructure projects such as this one.  

 

The GSS Report indicates that ECAs include the requirement for the sewage plant 

owner (i.e., the municipality) to prepare an annual wastewater plant performance report. 

The GSS Report also indicates that the performance reports are not considered public 

documents.33  

 

Therefore, we question why annual performance reports prepared for wastewater plants 

in Ontario are not mandated by law to be made publicly available, especially after public 

input was welcomed and required during the Class EA process, and taxpayer money is 

commonly used to construct the sewage plants. We therefore recommend that the ECA 

issued for this project include conditions that require the performance report to be 

published on Erin’s website each year in a timely manner.  

 

3.3 Recommendations for the Federal Ministries  

 

3.3.1 The ORA recommends the Federal Ministry of the Environment and Climate 

Change, Ministry of Infrastructure, and the Ministry of Fisheries and Oceans 

carefully consider this letter and the GSS Report before any federal funding or 

approvals are provided for this project.  
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In ORA’s review of the ESR we did not find any evidence that the DFO or other Federal 

ministries provided any meaningful comment or input into the project.  We find this to be 

of concern as follows:  

 

a. Consideration of climate change impacts, as set out in this submission are crucial for 

the long-term survival of sensitive cold-water fish species in the West Credit River; 

 

b. If effluent temperatures are warmer than 19°C, such discharge of warm effluent 

could be considered harmful alteration, disruption or destruction (HADD) of fish 

habitat under the Federal Fisheries Act; 

 

c. DFO may need to provide specific approval for installation of the in-water effluent 

discharge pipe; and  

 

d. Federal funding of this project should only proceed if the project provides a net 

enhancement of environmental goals, including serious consideration of climate 

change effects.  

 

Conclusion 

 

The mitigation measures ORA has recommended would improve the resiliency of the West 

Credit River brook trout populations and protect water quality and the riverine ecosystem in the 

short and long term. 

 

Climate change was given very little consideration in the ESR, in spite of the Federal 

government encouraging municipalities through the availability of significant funding to build 

climate resilience into their infrastructure.34 

 

According to a recent NASA and National Science Foundation funded study of more than half of 

the world’s freshwater supply, climate change is rapidly warming lakes and rivers around the 

world and threatening freshwater supplies and ecosystems. 35   "Climate will interact with 

overexploitation, dams and diversions, habitat destruction, non-native species and pollution to 

destroy native freshwater fisheries. Climate warming will adversely affect water quality and 

water quantity, as well as the magnitude and timing of river flows, lake levels and water renewal 

times.” 36 

 

In fact, many cities and municipalities are commissioning climate driver studies in order to plan 

for infrastructure investments in this warming climate.  For instance, Toronto commissioned a 

Future Weather and Climate Driver Study in 2012 to help inform present and future 

infrastructure and service decisions. By improving the level of certainty regarding the magnitude 

and frequency of expected climate change effects, and particularly extreme weather events, the 

City wanted to reduce the risk of unsustainable investment and loss associated with 

infrastructure construction, maintenance and operations. The Study revealed that “on average in 

2040-2049, warmer annual average temperatures of 4.4oC are expected. For seasonal 

averages winter temperatures are projected to increase by 5.7oC and summer temperatures by 
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3.8oC. Extreme daily maximum temperatures are projected to increase by 7.6°C, but extreme 

daily minimum temperatures are projected to also rise by 13oC (i.e., becomes less cold).” 37   

 

Ottawa also just completed a climate driver study and, according to the report, “the timing of the 

seasons will make spring-type climate arrive earlier and fall climate arrive later. Overwhelming 

summer heat will happen more often — by a factor of 2.5 times in the 2030s and 6.5 times in 

the 2080s — and winters will become shorter”.38 

These are compelling reasons to consider Climate Change and cumulative effects in planning 

and decision-making regarding infrastructure, especially when it will impact on sensitive cold-

water brook trout streams. 

 

It is crucial that we recognize the hazards of infrastructure that would degrade water quality, 

threaten our fisheries, or that jeopardize the ecosystem services that healthy rivers provide. 

 

Finally, the West Credit River is a headwaters tributary of the Credit River and is considered the 

crown jewel of coldwater brook trout fisheries in Ontario. This fishery significantly adds to the 

economic and social fabric of the province, with Ontario fisheries contributing a total of 

approximately $2.5 billion annually to the provincial economy. 39 MNRF’s own documents predict 

that climate change will reduce the number of watersheds in Ontario with brook trout by 50% by 

2050.40 

 

As Chair of the Ontario Rivers Alliance, I am available to address our concerns with Erin Town 

Council at a mutually agreeable time.  Thank you for your consideration of this important matter. 

We look forward to your response. 

 

Respectfully, 
 
 
 

 
Linda Heron 
Chair, Ontario Rivers Alliance 
(705) 866-1677 
 
cc: The Honorable Jeff Yurek, Minister of Environment, Conservation and Parks 

The Honorable John Yakabuski, Minister of Natural Resources and Forestry 

The Honorable Catherine McKenna – Federal Minister of Infrastructure and Communities  

The Honorable Jonathan Wilkinson, Federal Minister of Environment and Climate Change 

The Honorable Bernadette Jordan, Minister of Fisheries, Oceans and the Canadian Coast 

Guard (DFO) 

The Honourable Bill Morneau, Minister of Finance 

Mayor Allan Thompson, Town of Caledon, Allan.Thompson@Caledon.ca  

Sylvia Jones, MPP, Dufferin-Caledon, Sylvia.Jonesco@pc.ola.org 

Liam Marry, Credit Valley Conservation, Liam.Marry@CVC.ca  

Jeff Graham, P.Eng., President, GSS Engineering Consultants Ltd,  

JeffGraham@GSSEngineering.ca 

  

mailto:Allan.Thompson@Caledon.ca
mailto:Sylvia.Jonesco@pc.ola.org
mailto:Liam.Marry@CVC.ca
mailto:JeffGraham@GSSEngineering.ca
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The following local organizations endorse this submission: 
 
Trout Unlimited Canada (TUC) and the Greg Clark Chapter 
Alex Meeker, Ontario Provincial Biologist, Ameeker@TUCanada.org  
https://www.tucanada.org  
 
Izaak Walton Fly Fishing Club 
David Williams, taterhead3148@gmail.com 
https://iwffc.ca 
 
Belfountain Community Organization and the West Credit River Watch  
Judy Mabee, President, Judy.Mabee@gmail.com  
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May 4, 2020 
 
Ms. Linda Heron  
Chair – Ontario Rivers Alliance                             
379 Ronka Road  
Worthington, Ontario 
P0M 3H0 
 

Re: Sewage Plant Effluent Temperatures   

 

Dear Ms. Heron, 

 

As requested by the Ontario Rivers Alliance (ORA), we provide comment on the temperature 

characteristics of treated effluent from sewage treatment plants. For simplicity I will refer to sewage 

treatment plants as “sewage plants” and treated effluent as “effluent”.  

 

As we have discussed, the ORA is interested in the following key points: 

 

i) Effluent temperature requirement for sewage plants and general trends in effluent treatment for 

small stream discharges; 

 

ii) Typical summer temperatures of mechanical sewage plant effluents in Ontario; 

 

iii) While not specifically requested, I have done a short review of maximum air temperatures in 

Southern Ontario (based on Alliston Ontario) over the last 5 years to provide perspective on 

sewage plant effluent temperatures; 

 
iv) Potential impacts of climate change on the temperature of sewage plant effluents; 

 
v) Potential design improvements to sewage plants to minimize effluent temperatures; and 

 
vi) A summary of the Class EA process, the issuance of ECA’s by the Ministry of Environment, 

Conservation and Parks (MECP) and annual reporting requirements for sewage plants in Ontario. 

 
1.0) Requirement for Temperature Criteria for Sewage Plant Effluents.   

 

Historically, the MECP (formerly the Ministry of Environment) has not stipulated the maximum allowable 

temperature of sewage plant effluents in Environmental Compliance Approvals (ECA’s) issued for 

individual sewage plants.  

 

APPENDIX 1 
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This is perhaps not unexpected, as in many cases, sewage plants discharge into large water bodies 

(lakes or large rivers) where the summer temperature of the receiving water is likely similar or warmer 

than the effluent temperature. 

 

However, as discussed in this report, there are the exceptional cases where sewage plants discharge 

effluents into small cold-water streams where the dilution ratio of the effluent is low (i.e. 10 parts stream 

flow to 1 part effluent flow – or even less) and where maintaining cold stream temperatures in the 

summer  is critical to supporting sensitive, cold-water fish species. In these cases, the relatively warm 

temperature of the effluent could be problematic. However, the design tools available to engineers to 

produce a colder than normal summer effluent have historically been unavailable or not considered with 

any level of significant interest. This subject is discussed further in this report.  

 

There is normally an interest in the temperature of sewage plant effluent but only to determine the 

fraction of the unionized ammonia concentration. Ammonia in treated effluent is “split” between the 

unionized and ionized forms of ammonia. The unionized component of ammonia is the toxic form to 

aquatic life, and, given that higher temperatures (and higher pH) results in a higher fraction of unionized 

ammonia, most sewage plant approvals require regular testing of ammonia in the effluent. When 

samples are collected for ammonia analysis, the approval document normally requires the plant 

operator to record the temperature and pH of the effluent in order to calculate the percent unionized 

ammonia fraction.   

 

For all sewage plants in Ontario, there is now a federal requirement to produce very low levels of 

ammonia in the effluent. As a very broad statement, it is now uncommon to have sewage plants in 

Ontario which produce effluents where high levels of ammonia in the effluent are a concern to aquatic 

life. Treatment of ammonia in sewage plants is reliant on biological treatment where specific nitrifying 

bacteria oxidize ammonia as an energy source, resulting in the formation of first nitrite and then nitrate.  

 

While providing the rather exacting conditions required in sewage plants to support nitrifying bacteria is 

neither simple or inexpensive, the engineering industry and the regulatory arm of the MECP (and in 

general regulatory agencies throughout North America and likely for most developed countries in the 

world) have “a good handle” on the sewage plant design features required to reduce ammonia in 

sewage plant effluents to very low levels.  

 

The other trend in sewage plant design is the acceptance of new technologies that produce very high 

quality effluents. Membrane treatment is one technology that will likely see further use in sewage plants 

particularly due to the ability of membranes to dramatically reduce the concentration of phosphorus in 

the treated effluent, and the dramatic reduction in cost of this technology over the last 30 years.  

 

Adoption of membranes in sewage plant design is very significant, particularly where sewage plants 

discharge to small streams. Historically, the amount of effluent that a small stream could absorb 

(assimilate) was limited by the ability of the receiving stream to assimilate (dilute) the phosphorus in the 

effluent. MECP’s long standing policy has been that the concentration of phosphorus in the receiving 

stream cannot exceed 0.030 mg/l after full mixing of the effluent.  
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Historically, treatment plants discharging to small streams with minimal assimilative capacity have 

required tertiary filtration with sand or cloth media filters to produce “a best possible” effluent with a 

relatively low phosphorus concentration of 0.1 mg/l.  

 

As an example, say the background level of phosphorus in a small receiving stream was 0.02 mg/l, 

which is not unusual for high quality streams in Southern Ontario. By simple calculation, if the 

background concentration of phosphorus in the receiving stream is 0.02 mg/l, and the effluent 

phosphorus concertation from a tertiary treatment plant was 0.1 mg/l,  the ratio of stream flow to 

effluent flow would have to be at least 7 parts stream flow to 1 part effluent flow to ensure phosphorus 

concentrations remained at or below 0.03 mg/l.   

 

However, the use of membrane treatment in sewage plants results in effluents potentially having 

phosphorus concentrations less than 0.03 mg/l. In other words, theoretically, an unlimited amount of 

effluent with minimal dilution could be discharged to a small receiving stream and still result in 

phosphorus levels, after mixing, remaining below the 0.03 mg/l threshold. Under such cases, the 

treated effluent, if relatively warm, could significantly impact cold-water fish species. As discussed 

further in this report, I am not aware of any initiatives within the MECP approvals staff to deal with this 

“new” and potentially harmful scenario.   

 

This is of particular concern when combined with climate change effects that are likely already stressing 

cold-water stream environments in Southern Ontario.  

 

Normally, the critical period is under summer conditions when flow in small receiving streams is lowest 

and therefore at risk to “thermal pollution” from treated effluent, if dilution is minimal. Like phosphorus 

addition, the temperature of a receiving stream downstream of the effluent discharge point is easily 

calculated based on the temperature of the effluent, the background temperature of the receiving 

stream, and the relative flow rates of effluent discharge compared to stream flow.  

 

For instance, if stream flow and effluent flow were identical (unusual and corresponding to very minimal 

1:1 dilution), the resulting temperature would be simply the average of the two temperatures i.e. if the 

stream temperature was 18 C and the effluent temperature was 22 C, the resulting stream temperature 

downstream of the effluent discharge would be 20 C. Similarly, if the dilution was five parts stream flow 

to one part effluent flow, with the same above water temperatures, the resulting downstream water 

temperature would be 18.7 C.  

 

2.0)   Typical Summer Temperatures of Sewage Treatment Plant Effluents in Ontario 

 

As discussed, I have fairly detailed effluent temperature data for the Shelburne sewage treatment plant 

and a limited amount of data for the Orangeville sewage treatment plant.  

 

Of interest is that both of these sewage plants discharge to small, cold-water streams that support 

sensitive cold-water fish species. The thermal impact of the effluent in both cases may be significant 

during the summer to brook trout and other cold-water fish species.  As well, it is my opinion that both 

the Shelburne and Orangeville sewage plants are typical of mechanical sewage plants in southern 
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Ontario in that while they both produce high quality, tertiary effluent, neither plant was designed with 

any special measures to produce a colder than normal effluent during the summer.  

 

2.1  Temperature of Effluent – Shelburne Treatment Plant  

 

This treatment plant serves the Town of Shelburne in Dufferin County. The effluent of the Shelburne 

STP discharges to the Besley Drain (a municipal drain) that subsequently discharges to the upper 

headwaters of the Boyne River. The Boyne River is one of the main high-quality tributaries of the 

Nottawasaga River.  

Between 2010 and 2013, the engineering firm I was with at the time was retained by the municipality to 

complete a significant amount of engineering work for the Town of Shelburne.  

 

This plant has a current, average day rated capacity of 3,420 m3/d. Our work at the time assessed 

whether the upper Boyne River had any remaining assimilative capacity for additional effluent flow.  

 

As per normal practise, our work focused on the ability of the receiving stream to accept additional 

phosphorus loading and still retain phosphorus levels after dilution of less than 0.03 mg/l.  

 

We ultimately concluded that this would be difficult due to limited, remaining phosphorus assimilative 

capacity. I was also interested in the temperature of the treated effluent and the temperature of the raw 

sewage. In other words, we were also interested in the summer “heat gain” of the treatment plant and 

the effect of effluent temperature on the receiving stream.  

 

This work was completed in July 2012, which was an unusually hot and dry summer. We collected raw 

sewage and effluent temperature data (as well as stream temperature data) by strategic placement of 

conventional temperature data loggers. The loggers were programmed to collect data every four hours 

(including at 4 pm when effluent and stream temperatures were assumed to be at maximum) and at 4 

am and 8 am when effluent temperatures and stream temperatures would assumedly be at their lowest.  

 

Our data collection covered a limited time frame but included the period between July 20 and July 25, 

2012. During this period, conditions were very hot and dry and maximum daily air temperatures ranged 

from approximately 28.7 C to 34.4 C. Of interest, during the nighttime, air temperatures remained 

unusually warm, with the overnight air temperatures being 20.2 C, 21.2 C and 19.7 C on July 22, 23rd 

and 24th, 2012, respectively.  

 

In Table 1, maximum and minimum effluent temperatures, as well as maximum raw sewage 

temperatures, are provided for the period between July 20, 2012 and July 25, 2012.  

 

 

 

 

 

 

 



 
 
Ontario Rivers Alliance 
Sewage Plant Effluent Temperatures                                                                                              20-029 

 

GSS Engineering Consultants Ltd.                                                                                                Page 5 
 
 

 

 

Table 1 – Max. Air Temperatures, Raw sewage Temperatures and Effluent Temperatures  

Shelburne WWTP – July 20, 2012 to July 25, 2012. 

 

 
1 unusually cool high temperature on July 24, 2012. 

 

As per Table 1, a number of trends are apparent: 

 

i) Maximum effluent temperatures exceeded 21 C on all days and approached 22 C for several days 

 

ii) Very little “nighttime cooling” of effluent occurred ie the temperature of the effluent was consistent 

at all times of the day; and  

 
iii) The net heat gain of raw sewage through the treatment plant was approximately 2 C.  

 

The Shelburne treatment plant is typical of mechanical sewage plants in Ontario as it is a classic urban 

“heat island” built in a large open, fully sun exposed area with no shading of the main aeration tanks.  

 

The four main components of most treatment plants, including Shelburne, are;  

 

i) Headworks building (initial screening and grit removal). This building is a fully enclosed and 

insulated building.  

 

ii) Main aeration tanks. These tanks are partially above ground (but mainly in ground), reinforced 

concrete tanks where the main treatment (activated sludge) process occurs. These tanks are fully 

exposed to direct summer sunlight and heating. The surrounding ground around these tanks (and 

the secondary clarifiers) is fully exposed to heating.  

 
iii) Secondary clarifiers. These quiescent tanks are located downstream of the aeration tanks and 

allow the biological solids from the aeration tank outflow (the “mixed liquor”) to settle (separate) 

from the secondary effluent and allow the solids to be returned to the aeration tanks. In the case 

Date  
Max. Air 

Temp. 

Max. Raw Sewage 

Temp.  

Max. Effluent 

Temp.  

Minimum Effluent 

Temp. 

July 20, 2012 28.7 C 19.2 C 21.3 C 21.1 C 

July 21, 2012 31.7 C 19.5 C 21.1 2 20.9 C 

July 22, 2012 34.3 C 19.3 C 21.2 C 20.9 C 

July 23, 2012 34.4 C 19.8 C 21.6 C 21.6 C 

July 24, 2012 23.5 C1 20.6 C 21.6 C 21.6 C 

July 25, 2012 31.6 C 19.7 C 21.5 C 21.5 C 
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of Shelburne, these clarifiers are covered which is unusual. These covers may reduce further 

warming of the effluent in the summer. Most secondary clarifiers are uncovered concrete tanks.  

 
iv) Final effluent filtration and UV disinfection. These treatment steps are also in an enclosed and 

insulated building.  

 
In the case of Shelburne (and most other mechanical treatment plants), it is likely that raw sewage 

temperatures are relatively warm though the winter (i.e. 5 C - 10 C) and similar to normal ground 

temperatures below the frost line. The raw sewage temperatures assumedly slowly rise through the late 

spring and summer period as the ground around the sewers in the streets also slowly increases. 

Similarly, effluent temperatures also increase in the summer as raw sewage temperatures increase and 

also due to additional heat gain from the atmosphere and direct solar radiation during the treatment 

process.    

 

In the fall, there is likely a hysteresis effect in play in terms of stored heat in the ground around the 

sewers that is slowly released in the fall. This heat storage hysteresis also likely occurs in the ground 

around the main aeration tanks and clarifiers at the treatment plant – i.e. heat from the sewage being 

treated is first transferred and accumulates in the soil around and below the main aeration tanks and 

clarifiers through the summer and then slowly released back into the tanks and ultimately the effluent 

during the fall. This hysteresis effect means that likely, effluent temperature gains are muted in the late 

spring and early summer but then causes warmer than expected effluent temperatures in the fall.   

 

2.2   Temperature of Effluent – Orangeville Treatment Plant 

 

I collected spot temperature measurements of the effluent from the Orangeville sewage plant on 

several occasions during the early summer and mid summer periods in 2018. In part I was simply 

interested in the presence of brook trout in the upper Credit River (the stretch of the main, east branch 

of the Credit River below Orangeville) following the breach (failure) of the Melville Dam located 

approximately 5 km downstream of Orangeville. The Melville Dam experienced failure following the 

very heavy rain storm that occurred in this portion of southern Ontario on June 23, 2017.  

 

The breach of the Melville Dam, which previously formed a barrier to upstream fish migration, would 

allow brook trout from downstream reaches of the Credit River (but still above the impassable Cataract 

waterfall) to migrate upstream in the Credit River assumedly as far as the Orangeville Reservoir.  

 

I fished at several locations during May and June 2018 from Highpoint Road south of Orangeville up to 

Orangeville including the location where the effluent from the Orangeville sewage plant discharges to 

the Credit River. Particularly during May 2018, brook trout were abundant at all locations including the 

river immediately downstream of the effluent discharge location of the Orangeville sewage plant.  

 

The summer of 2018 was extremely hot and very warm air temperatures were already occurring in May 

and June of 2018. On June 28th, 2018, I no longer caught brook trout at any locations upstream of 

Highpoint Road, other than I caught one brook trout and lost one more in the undiluted effluent from the 

Orangeville WWTP.  
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On this date (June 28, 2018), the following temperatures were recorded: 

 

i) Air temperature at 5:30 pm – 28.0 C (note air temperatures likely reached 29 C in urban 

Orangeville earlier in the day)  

 

ii) Effluent temperature at pipe outfall (before dilution) – 20.2 C  

 

iii) Credit River immediately upstream of effluent discharge point – 26.1 C 

 

iv) Credit River approximately 60 m downstream of effluent discharge point – 24.8 C  

 
It should be noted that the Orangeville treatment plant has tertiary treatment (i.e. includes effluent 

filtration using sand filters) and overall appears, at least visually, to produce a very high-quality effluent.  

 

As noted above, it appears that the effluent, on June 28th, 2018, was providing the last somewhat cool 

thermal refuge for brook trout on the upper Credit – i.e. this was the only location where brook trout 

were caught, though in very limited numbers compared to previous catch rates.  Compared to the very 

warm outflow from the Orangeville Reservoir (26.1 C as above), the effluent provided a residual, yet 

marginal, thermal refuge for what appears was a few remaining brook trout.  

 

Later in the summer of 2018 (August 11, 2018), I again fished the same locations on the Credit River 

from Highpoint Road up to the Orangeville sewage plant outfall. On this occasion, no brook trout were 

caught at any location other than one small brook trout in the undiluted effluent outfall location. 

 

On this date (August 11, 2018), the following temperatures were measured: 

 

i) Effluent temperature at pipe outfall (before dilution) – 21.8 C  

 

ii) Credit River (reservoir discharge) upstream of effluent discharge point – 26.8 C 

 

iii) Credit River approximately 60 m downstream of effluent discharge point – not recorded due to 

heavy weed growth along the stream bank.  However, the temperature of the river after mixing 

was likely 25 C based on a visually smaller flow from the treatment plant versus the larger flow in 

the main river upstream of the outfall.  

 
I did not record air temperature on August 11, 2018 but the maximum temperature reached that day in 
Alliston, Ontario (accuweather.com) was 28.9 C.  
My conclusions on the Orangeville sewage plant are as follows: 

 

- Maximum effluent temperatures during the summer period likely exceed 20 C on a regular basis 

and approach 22 C on during very hot weather during the later summer period.  
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- The effluent is not toxic to adult brook trout but warm, summer effluent temperatures largely 

eliminates the effluent as a thermal refuge. The effluent temperature may become unbearable for 

brook trout once effluent temperatures remain above 20 C for any length of time.  

 
Note that only spot temperatures were taken for the Orangeville treatment plant. However, like the 

Shelburne sewage plant, temperatures of the Orangeville effluent do not likely decline overnight 

significantly. This may be a critical thermal characteristic of treatment plant effluents. 

 

Natural streams will warm up in the day (stream temperatures peaking at about 4 pm) but will normally 

cool down overnight reducing thermal stress on cold-water fish species.  This overnight temperature 

“recovery” may be critical in allowing stressed populations of brook trout to survive stream temperatures 

that during the day would appear to be fatal for survival. Since there appears to be no significant 

overnight temperature “recovery” in sewage plant effluents, even a very high quality, tertiary effluent 

from a sewage plant, with a temperature of 20 C, may be unable to support brook trout but a natural 

stream with the same maximum, daily water temperature of 20 C (or higher) may support a relatively 

good population of brook trout.  

 

3.0     Review of Maximum Summer Air Temperatures for Alliston, Ontario (2015 to 2019) 

 

By all accounts, the last decade (2010 to 2019) represents the hottest decade in modern history for 

world-wide maximum air temperatures.  

 

Table 2 at the end of this report summarizes summer air temperatures (May through October) in 

Alliston Ontario for the last five years (2015 to 2019). (Source of data is accuweather.com).  

 

Specifically, Table 2A summarizes the number of days when the maximum air temperature was hot 

(equal or greater than 25 C) and Table 2 B summarizes the number of days when the maximum air 

temperature was very hot (equal or greater than 30 C). As well, Table 2C is provided which provides 

the average, maximum air temperature for each month, based on the period of 1982 to 2012.  

 

The data in Table 2 is provided for interest but also to give context to effluent temperatures observed at 

the effluent outfall of the Orangeville sewage treatment plant in late June of 2018 as well as later on in 

August of 2018.  As well, the data also suggests that 2017 was an overall cooler summer than the other 

years in this data set.  

 

Overall, the number of hot days, and very hot days, during this period appear well above average (with 

the exception of 2017) and also very concerning when the issue of effluent temperatures and receiving 

stream temperatures are considered.  

 

For instance, in 2016, there were a total of 103 days where maximum air temperatures equalled or 

exceeded 25 C out of a total of 184 days in the months of May through October. If the months of May 

and October are excluded from the data set, there were a total of 91 days where maximum air 

temperatures equaled or exceeded 25 C. These 91 days represent 75% of the total of 122 days in June, 

July, August and September.   
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Similarly, for the months June through September for 2016, there were a total of 43 very hot days (35% 

of all 122 days) where maximum air temperatures equalled or exceeded 30 C. Remarkably, for 2016, 

there were 9 hot days and even 1 very hot day in May.   

 

While 2016 could be considered the warmest day in the five year data set, note that the total number of 

hot days in 2018 (99 days for May through to October) were only slightly less than the number of hot 

days in 2016 (103 hot days for May through to October).  

 

As discussed in Section 1.2 (Temperature of Effluent for Orangeville Treatment Plant), effluent 

temperatures were already relatively warm in late June of 2018 (i.e. temperatures exceeded 20 C) and 

increased to almost 22 C by August 11, 2018.  Such high effluent temperatures, even early in the 

summer, are not surprising given that sewage plant designers in Ontario are not required to include any 

measures to minimize the temperature of the treated effluent.  

 

Overall, effluent temperature is critical when large flows of effluent are discharged to small, cold-water 

stream habitats. In my opinion, the hot and very dry summer climate conditions that now appear to be 

common in Southern Ontario suggest that engineers should consider means to reduce summer effluent 

temperatures in locations where the effluent is discharged to small, sensitive cold-water streams.  

 

As well, it would be reasonable, in my opinion, that the MECP review engineers require sewage plant 

designers to incorporate all reasonable strategies in the design of sewage plants to produce cool 

effluent temperatures. A number of potential strategies are discussed in this report.  

 

4.0     Effect of Climate Change on Sewage Plant Effluent Temperatures  

 

Section 2.1 and 2.2 give examples of summer effluent temperatures from two mechanical treatment 

plants. As well, it has been noted in this report the following issues of concern with treatment plant 

effluent temperatures:  

 

i) Growing use of membrane treatment will eliminate the “control” of phosphorus dilution requirements 

when treatment plants discharge to small cold streams. Coupled with every growing urban areas, 

there will be pressure to discharge ever-increasing volumes of effluent to small receiving streams. It 

appears inevitable that thermal impacts of treated effluents will be the dominant, negative impact on 

small cold-water streams receiving such effluents. 

 

ii) There is currently no emphasis placed on reducing effluent temperatures by the MECP when new 

or expanded treatment plants are proposed by Ontario municipalities.  

 
In light of the above two conditions, it would appear that climate change will make the status quo 

scenario summarized by the above even more severe.  

 

A summary of climate change impacts on treatment plant effluents and cold-water streams is provided 

as follows: 
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1) Background groundwater temperatures. The temperature of groundwater in southern Ontario is 

approximately 9 C. It is widely accepted that groundwater discharges at about 9 C to cold and 

cool water streams is essential for survival of cold-water fish species during the summer period.   

 

What is less understood is what controls groundwater temperatures. Temperature of groundwater 

reflects the long term, average atmospheric temperature. In other words, the average air 

temperature of southern Ontario is approximately 9 C.  

 

Various climate change scenarios for southern Ontario predict average, annual air temperatures 

will increase significantly. According to the publication “Climate Change Research Report CCRR-

44 by the Ministry of Natural Resources and Forestry (2015)”, the average annual air temperature 

for the Province may increase by 1.5 C to 7 C by 2100. 

 

Specifically, this report estimates an annual, average air temperature increase for the Great Lakes 

Region of approximately 3.9 C by the middle of this century, based on a moderate rate of 

emission stabilization discharge model (RCP 4.5). Even with a moderate rate of emission 

stabilization, this very significant increase in average air temperature could have a profound 

impact on groundwater temperatures. A simple scenario would be that the average annual air 

temperature increases by 4 C over current conditions, resulting in groundwater temperatures also 

increasing by 4 C from 9 C to 13 C.  

 

This would likely have a significant impact on brook trout and other cold-water fish species. In 

addition to greatly shrinking summer stream habitat with low enough temperatures to support 

brook trout, fall spawning conditions (ie egg laying in cold-water upwelling springs) could be 

seriously compromised. It is my understanding that brook trout populations have already 

significantly declined in southern Ontario over the last 50 years. 

 

For wastewater effluents discharging to cold or cool water streams, any thermal impact of the 

effluent on the background stream temperature will be made more damaging as the “assimilative 

capacity” of a warming stream to accommodate a warm effluent flow (even if the effluent stays at 

the same temperature) will be diminished.  

 

2) Warmer raw sewage temperatures. The Shelburne treatment plant temperature data is instructive. 

It would appear that raw sewage temperatures entering a treatment plant likely increase during 

the summer in response to hot summer temperatures. Normally, engineers could assume that 

sanitary sewers laid at depth (typical sewer depths are 2.4 m to 5 m (8’ to 15’ deep)) are immune 

to surface effects.  At these depths, most persons would assume that the temperature of the 

ground surrounding the sewers would stay relatively constant year-round at approximately 9 C 

(same as the groundwater temperature).  

 

However, sewers are typically laid under the center line of paved urban roads and therefore 

exposed to full sun exposure throughout the day and to the maximum heat energy transfer from 

black pavements to the soil below. Given that the surface temperature of black asphalt in the 
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summer time is much hotter than air temperatures (due to having a low albedo) asphalt 

temperatures in southern Ontario likely climb to 60 C during hot summer days with full sunlight.  

 

A portion of this heat energy will be conducted downwards and may eventually raise the ground 

temperature around sewer pipes in the summer. The impacts of asphalt heat absorption have not 

been widely studied to my knowledge other than the effect of creating urban heat island 

conditions.  

 

There is normally no requirement by the MECP to monitor raw sewage temperatures entering a 

treatment plant. As such, I am not aware of any good data base that describes seasonal changes 

in raw sewage temperatures over the course of the year. However, the raw sewage temperature 

of the Shelburne treatment plant (greater than 19 C) suggests that average raw sewage 

temperatures could climb during warm periods due to heat absorption from surrounding warming 

soils under urban streets.  

 

If heat absorption from surrounding warm soils can elevate raw sewage temperatures, a warming 

climate (ie 4 C increase by mid-century) could theoretically raise year-round raw sewage 

temperatures by a similar amount. Under this condition, “normal” winter temperatures of raw 

sewage could increase by 4 C from 9 C to 13 C, and summer raw sewage temperatures could 

increase from 15 - 20 C under current conditions to 19 - 24 C by mid century.  If sewage plants 

normally result in a net increase in effluent temperature compared to raw sewage temperature, 

one could reasonably conclude that the temperature of the effluent would increase in proportion to 

the increase in the raw sewage temperature.  

 

3) Warmer Effluent Temperatures. The previous section discussed the possibility of rising raw 

sewage temperatures. As per the previous section, we estimate raw sewage temperatures could 

increase to 19 C - 24 C by mid century. If so, typical summer effluent temperatures would be at 

least the same temperature plus the heat gain through the treatment plant. Assuming normal, 

summer effluent temperatures are 21 C now, it would reasonable to assume typical effluent 

temperatures will increase to 25 C by mid-century.  

 

In the case of Shelburne, the temperature gain through the sewage plant during the hot summer 

period was approximately 2 C. However, as MECP does not require sewage plant operators to 

collect raw sewage temperatures, we do not know the typical summertime temperature increase 

in sewage plants. However, a 2 C increase in temperature (as per Shelburne) may actually be on 

the low side for the following reasons: 

 

i) We feel it is likely that the large concrete aeration tanks and clarifiers, and the surrounding 

soil, act to absorb heat during the late spring and early summer from incoming sewage flows 

and then release this stored heat during the fall and early winter period. If this is the case, 

then the heat gain noted in Shelburne in mid July of 2012 might still be buffered by available 

heat storage in the tanks and surrounding ground and the late August heat gain might be 

higher (ie 3 C).  
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ii) The main buildings and concrete tanks are built in open conditions with no shade. The water 

surfaces in the aeration tanks and the clarifiers are completely exposed to the hot summer 

sun.  As noted previously, there is no requirement by the MECP to design mechanical sewage 

plants to minimize the temperature of the effluent.  

 
Often the surface treatment around the clarifiers and aeration tanks is asphalt or concrete. 

The lack of shade and dominance of energy absorbing surfaces (particularly asphalt) are 

conducive to additional heat transfer to the ground surrounding the treatment tanks.  

 

In the case of Shelburne, the temperature gain may be actually less than normal as a) the 

secondary clarifiers are covered and the water surface in the clarifiers is therefore always 

shaded and b) much of the area immediately around the aeration tanks is grass covered as 

opposed to asphalt.   

 

iii) Process air. All secondary and tertiary plants in Ontario, to my knowledge, use ambient air to 

provide oxygen to the secondary, activated sludge process of the treatment process. For 

many of these plants, the air is injected at the bottom of the concrete aeration tanks using fine 

or coarse bubble diffusers to allow oxygen transfer from the air into the sewage being treated. 

This oxygen supply is central to aerobic secondary treatment. In many cases, the “air lift” 

caused by the injection of air at the bottom of tanks is used to all so keep the aerobic bacteria 

fully suspended and evenly mixed through-out the aeration tanks.  

 

The process air is simply taken from the surrounding air, drawn in to large horsepower 

blowers and discharged under relatively low pressures (ie 6 to 10 psi) to the bottom of the 

aeration tanks. The process air in the summer starts at the ambient air temperature (ie 25 C or 

more on hot days) and then increases somewhat in temperature due to absorption of some 

heat from the electric motors of the blowers. As such, significant heat energy is available 

(injected and then absorbed) from the process air into the contents of the aeration tanks.  

 

The specific heat of the air is low relative to the high specific heat of water. Nonetheless, 

continual aeration, or cycle aeration, of the aeration tanks using warm or hot air would tend to 

increase the temperature of the water as it passes through the aeration tanks.  

 

iv) Albedo characteristics of aeration tanks. As noted previously, most aeration tanks at sewage 

plants in Ontario are located outside in wide open conditions and are fully exposed to the sun. 

The aeration tanks contain what is known as “mixed liquor” which is a blend of sewage being 

treated in contact with a high concentration of the bacteria used to treat the sewage. The color 

of this mixed liquor is a mid to dark brown. The color is dark enough to have a low albedo and 

thus encourage absorption of heat energy when under full sun exposure.  

 

While climate change would not change the albedo characteristics of the “mixed liquor”, 

outside aeration tanks and clarifiers would be subject to increased ambient air temperatures, 

increasing the rate of temperature increase in the sewage plant.  
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Overall, climate change will likely increase the temperature of treatment plant effluent by 

 

i) increasing the incoming temperature of the raw sewage; and  

 

ii) by increasing the rate of effluent heat gain during the treatment process. As well, the summer 

temperature of cold-water receiving streams will also likely increase, compounding the effects of 

warmer effluent temperatures.   

 

5.0    Potential Opportunities to Design Sewers and Sewage Plants to Produce Colder Effluents.  

 

Previous sections have discussed two major themes being  

 

i) sewage plants are not currently designed to minimize effluent temperature; and  

 

ii) climate change will likely significantly increase effluent temperatures as well as increase the 

background temperature of the receiving streams.  

 

The following is offered as potential methods to reduce the temperature of treatment plant effluents. We 

provide these suggestions knowing that they may increase the cost of constructing and operating 

treatment plants. However, these suggestions, in our opinion, are practical and relatively low cost if 

completed as part of the original construction.  

 

i) Insulated sewers. The Shelburne raw sewage data suggests the incoming raw sewage 

temperature is already relatively warm during the summer. The low albedo value of paved urban 

streets also suggests that heat may accumulate in the soils around the sewers during the summer 

and increase raw sewage temperature. Climate change will likely increase the temperature of raw 

sewage.  

 

In our opinion, building new sewers within the road allowance but on the road shoulders (beyond 

the edge of asphalt) is not likely practical. However, insulating sewers to protect them from 

downward flow of heat energy from above could be considered. Insulation of shallow watermains 

(and sewage forcemains) is already common practise to protect these pipelines when laid shallow 

to protect them from freezing. Insulating sewers (and individual service lines out to the edge of the 

road allowance) would be no more expensive per linear meter and would likely be of minimal 

additional cost during a new build situation.  

 

ii) Place high albedo buildings over sewage plants. As discussed, major components of sewage 

plants (aeration tanks and clarifiers) are typically built in the fully exposed outdoors. These large 

tanks are likely the major source of heat gain during the sewage treatment process.   
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While placing aeration tanks and clarifiers within buildings would appear to be relatively 

expensive, the Creemore Sewage Plant near Collingwood was built entirely indoors in a building 

replicating a traditional barn to be aesthetically compatible to the former Village of Creemore.   

Pre-engineered steel buildings with white or off-white, high albedo steel roofs are used throughout 

southern Ontario for commercial construction, large municipal drivesheds and for winter sand 

storage. In short, they are proven, cost-effective structures for large building areas.  

 

While the extra humidity load and ventilation requirements would have to be carefully considered, 

there appears to be no reason pre-engineered buildings could not move aeration tanks and 

clarifiers indoors and away from the thermal effects of direct sunlight. The roofs (and walls) could 

be insulated. Solar panels could also be installed cost effectively on the roof during a new build to 

offset the large electricity demand of sewage plants. 

 

Moving these large tankages indoors would also improve work conditions for operating staff in the 

winter.  

 

Alternatively, structural shade roofs could be installed over the tanks with full, natural ventilation 

below. Aeration tanks and clarifiers are typically massive, reinforced concrete structures that 

would allow structural roof supports to be included during a new build. Even if the side walls were 

open, solar panels could still be attached to the roofs to offset the heavy hydro demand of typical 

mechanical sewage plants.  

 

Ancillary and more hazardous sewage treatment tankage such as sludge digesters and winter 

sludge storage tanks could remain outside and separate from the aeration tanks and clarifiers as 

the piped “decant” flows from these tanks back to the main aeration tanks is relatively small.  

These particular tanks normally require heavy truck access for sludge hauling activities and would 

be best left outside with paved or concrete access routes.  

 

iii) Convert sewage plant design away from “heat island” conditions. As discussed, most sewage 

plants are designed with surfaces of either fully exposed concrete or asphalt. While construction 

of aeration tanks and clarifiers inside buildings is likely the best option, another consideration 

would be to insulate the outside buried walls of all tankage with appropriate buried insulation (and 

above grade wall insulation for above grade portions of the tanks) to minimize heat entrainment 

from surrounding soils. 

 

While vertical wall insulation may be beneficial, it may be more advantageous to install, buried 

horizontal insulation at relatively shallow depth (i.e. 0.6 m bury),  with the insulation extending 

horizontally from the tank walls to at least twice the depth of the tanks and to at least extend 

beyond the edge of any adjacent paved or concrete access roads.  

 

Such horizontal insulation would minimize summer heat penetration into the ground around the 

aeration tanks and clarifiers and promote ground temperatures around the tanks to stay close to 

ambient ground temperatures and close to the sewage temperature at any time. With this option 
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(and all options for that matter), keeping the raw sewage inflow as cold as possible would still be 

critical.  

 

Given aeration tanks and clarifiers are often 4 m to 6 m deep, a 2 times rule would extend the 

horizontal insulation up to 8 m to 12 m (25 to 40 feet) away from the edge of all tankages. At that 

point the grounds could be maintained in long natural grasses, shrubs or trees that would provide 

some local shading around the plant and minimize these soils from excessive heat absorption.  

 

iv) Air supply. As discussed previously, use of hot, ambient air for oxygen supply, and also for 

aeration tank mixing, is “the norm” for sewage plant operation in Ontario and throughout North 

America. The discharge of very hot air (30 C or more) into the aeration tanks likely warms the 

effluent temperature.   

 

While not commonly used in North America for sewage treatment, liquid oxygen could be 

considered to provide the oxygen supply for the treatment process. Underwater mechanical 

mixers could be used instead of air flow to ensure mixing of the aeration tank contents. The liquid 

oxygen could be used year-round or strictly on a supplemental basis during the hot summer 

period.  

 

Alternatively, oversized air supply pipes for the blowers could be buried at depth with insulation 

above such that the hot air is cooled in the ground prior to being discharged into aeration tanks by 

the blowers. Stainless steel pipes would likely be the best material to ensure good heat flow from 

the air into the ground. Accumulation of condensation inside the buried pipes would need to be 

addressed.  

 

These same pipes, when used in winter, would preheat the incoming air and would withdraw 

stored heat from the ground “deposited” during summer use. During the shoulder seasons (spring 

and fall) there would likely be a neutral effect of using the underground air pipes. Oversizing the 

buried air pipes to ensure low fluid velocities would minimize any extra energy required to run the 

blowers.  

 

v) Final effluent cooling. Some parties would promote cooling the final effluent during the summer as 

a technically achievable option. However, the very high specific heat of water would indicate the 

amount of energy required to take heat out of the effluent, using a heat exchanger system, would 

be enormous.  

 

For instance, the effluent flow could pass through a large, brine-based refrigeration unit (similar to 

a skating rink heat exchanger system) but, again, the energy demand to cool the effluent would 

be extremely high and add additional, long term operating costs. As well, the by-product would be 

a large amount of low-grade heat that would not have any valuable use during the summertime 

(i.e. space heating of buildings not required during the summer). 

 

What might be possible is natural cooling when the length of the effluent pipe to the receiving 

stream is fairly long. In this case, the pipe should be kept deeper than normal (i.e. depth of bury at 
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least 2.4 m or more), with insulation across the full sewer trench near the surface and a natural 

low “albedo” surface of thick grass or shrubs designed to minimize thermal heat gain from the 

surface. While most effluent pipes are PVC, stainless steel effluent pipe could be considered to 

maximize the rate of heat transfer from the pipe into the surrounding ground.  

 

In summary, we suggest that the best way to keep effluents as cool as possible is to first include 

measures to keep the raw sewage as cool as possible, then include cost effective sewage plant design 

features that minimize heat gain during the treatment process and finally insulated and extra deep 

outfall pipes to cool the effluent before discharge to the receiving stream.   

 

6.0    Class EA’s, ECA’s and Reporting Requirements for Sewage Plant Operations in Ontario 

 

As a final consideration, the ORA has inquired as to the relationship between Class EA’s, 

Environmental Compliance Approvals (ECA’s) issued by the MECP and annual performance reports 

prepared by the owners of sewage treatment plants in Ontario. 

 

Each municipal wastewater plant in the province of Ontario is governed by an ECA that is issued by the 

MECP. The ECA identifies the main components of the treatment plant, including the size, number and 

capacity of the components, as well as the required testing of the raw sewage and of the final effluent. 

Most importantly, the ECA stipulates the required quality of the effluent, for both effluent objectives and 

the less stringent, but mandatory effluent criteria.  

 

As well, the ECA lays out the requirement for the owner of the treatment works to prepare an annual 

performance report. The performance report is normally completed in the first 3 months of the calendar 

year and covers the period of the previous calendar year. The performance report details the average 

and peak sewage flows treated, compares the flows against the rated hydraulic capacity of the 

treatment plant and details any major operational issues.  

 

The performance report also details the results of all effluent testing, for all parameters requiring testing 

as detailed by the ECA. Non-compliance occurs when the concentration of any effluent parameter 

exceeds its specific compliance limit as detailed in the ECA.   

 

There are several points within the ECA performance reports worth reporting to the ORA. One is that it 

is unusual for the MECP to stipulate a maximum effluent temperature in the ECA. As discussed in this 

report, it is our opinion that effluent temperature is critical when effluents are discharged to sensitive 

cold-water receiving streams. In addition, the effluent temperature will become ever more critical as 

climate change impacts our aquatic environment.  

 

A second point is the general process of the MECP issuing ECA’s. For the expansion of a sewage plant, 

or for the construction of a new sewage plant, an open and transparent Class EA is first completed by 

the municipality. The Class EA documents the decision-making process leading up to the final decision 

regarding the size, location and type of treatment plant proposed. Input from review agencies, 

aboriginal groups and the public is invited, and comments received from this broad community are 

considered in the planning process for a new or expanded sewage plant.  
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While the Class EA process has been established for many years in Ontario as a public input process, 

the public discussion about the treatment plant decision fades after the Class EA is completed. At that 

point, municipalities typically become focussed on applying for provincial and federal infrastructure 

grants that are often financially necessary for a municipality to construct the sewage plant.  

If design funds are available, the municipality will normally retain an engineering firm to complete final 

design of the sewage plant. Once final design of the treatment plant is completed, the municipality 

would normally apply to the MECP for the ECA. Once the ECA is received, the project is “shovel ready” 

once provincial and federal funding is confirmed. However, the actual ECA issued to the municipality is 

not subject to public review and is essentially negotiated between the municipality and the MECP. It is 

therefore critical that the MECP build in all environmental protections established as part of the Class 

EA process. Once finalized, however, ECA’s are typically available on-line for public review at 

https://www.ontario.ca/page/list-environmental-approvals-and-registrations.  

 

Finally, we return to the annual performance reports prepared by the municipalities. As noted, these are 

prepared annually and submitted to the MECP for review. However, my understanding is that these 

performance reports are not public documents and are not normally available to the public unless a 

person or group makes a request to the municipality for the report. Unlike annual municipal drinking 

water reports, there is no requirement for the municipality to automatically post the annual wastewater 

report on their municipal website. It is also my understanding that the MECP will not release the annual 

reports to the public.  

 

We find this final situation on the performance reports unusual. Perhaps there is some public objective 

served by the MECP treating the performance reports as confidential. However, the policy on 

performance reports being confidential appears at odds to the Class EA process completed with public 

input to establish or expand the plant in the first place. As well, many millions of dollars of public 

infrastructure funds (from taxpayers across Canada in the case of federal funding) are often sourced to 

build or expand sewage plants. It then appears unusual that taxpayers are prevented from accessing 

the performance reports for treatment plants to which they made a financial contribution.  

 

We look forward to any questions on our report from the ORA.   

 

Sincerely, 

 

GSS ENGINEERING CONSULTANTS LTD. 

 

 

 

Jeff Graham, P. Eng. 

 

JTG/mg 

https://www.ontario.ca/page/list-environmental-approvals-and-registrations
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Table 2A – The Number of Days in Each Month 
with Maximum Air Temperatures Equal or Exceeding 25 C. 

 

Year  May June July August  September October  Total 
Days 

2015 14 11 24 17 16 1 83 

2016 9 18 26 30 17 3 103 

2017 4 14 22 13 15 5 73 

2018 14 17 28 25 13 2 99 

2019 2 14 30 24 9 1 80 

Average 
Days 

8.6 days 14.8 days  26 days  21.8 days 14.0 days  2.4 days  

 
 

Table 2B – The Number of Days in Each Month 
with Maximum Air Temperatures Equal or Exceeding 30 C. 

 

Year  May June July August  September October  Total 
Days  

2015 3 0 15 5 9 0 32 

2016 1 10 14 16 3 0 44 

2017 1 5 2 3 5 0 16 

2018 7 8 14 11 7 0 47 

2019 0 1 17 7 2 1 28 

Average 
Days  

2.4 days  4.8 days  12.4 days  8.4 days  5.2 days  < 1 day  

 
 Table 2C – Average, Monthly Air Temperatures for Alliston, Ontario1. 

 

May June July August  September October  

19 C 23 C 26 C 25 C 22 C 14 C 

 
                         1 for period of 1982 to 2012.  
                    Note – all data from Accuweather.com.   
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