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EXECUTIVE SUMMARY 

A pilot project utilizing the Composite Correction Program (CCP) as a best 

management practice was conducted from August 2010 to April 2011. Three 

one-day workshops were organized for staff operating and managing wastewater 

treatment plants (WWTPs) in the Grand River watershed.  The first workshop 

was held on September 10th, 2010 to present the objectives of the pilot, provide 

an overview of the Composite Correction Program and conduct training in 

evaluation tools such as per capita flows, BOD5 loadings and sludge 

accountability.  Haldimand County staff presented a case study illustrating the 

practical application of the tools.  A take-away assignment was given to the 

participants to provide an opportunity to practice the techniques at their own 

WWTPs.  Staff from the City of Guelph and Haldimand County were assigned to 

provide follow-up support with the assignments. 

On November 4th, 2010, a second workshop provided training on how to rate 

major unit processes.  Staff from the City of Guelph presented a case study on 

the use of the Composite Correction Program as a means for improving 

performance and re-rating capacity.  Operations staff from Guelph conducted a 

tour of their WWTP and explained the operational changes they implemented to 

improve effluent quality.   

The third workshop was held on February 22nd, 2011.  Report-outs on seven 

WWTPs were given by wastewater treatment and facilitation support staff.  A 

synopsis was prepared summarizing the performance, process loadings and 

major unit process evaluations for WWTPs reporting.  Feedback on the 

watershed-wide optimization pilot and on future steps was also obtained.   

Process and performance data were collated for 14 watershed facilities.  All 

WWTPs achieved Certificate of Approval (C of A) compliance limits on the basis 

of annual average concentrations.  C of A compliance limits varied widely for 

wastewater treatment plants in the watershed.  Limits for effluent total 

phosphorus ranged from 1.0 mg/L to 0.3 mg/L and effluent total ammonia limits 
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ranged from none to 3.5 mg/L.  The median per capita flows and loads for 

watershed WWTPs compared favorably with typical values found in the technical 

literature.  The presence of significant inflow and infiltration, industrial loading, 

and/or inadequate sampling procedures were judged the likely causes of per 

capita flows and loads deviating significantly from the median.  Of the 12 Grand 

River watershed WWTPs that conducted a sludge accountability analysis, 6 

WWTPs “closed” and 6 did not.  A WWTP “closed” if the sludge accountability 

was within ± 15% and the reported data were considered to represent true plant 

performance.  Lack of adequate flow monitoring for sludge streams was judged 

to be a major source of error.  Of the 12 WWTPs reporting a major unit process 

evaluation, 9 were judged “capable”.  Several WWTPs were rated as “not 

capable” at current flows and are currently being upgraded.   

In conjunction with the workshops, the Steering Committee conducted a planning 

process to identify and structure potential follow-up activities.  MOE and 

Environment Canada staff were briefed at a workshop on October 13th, 2010, on 

the pilot and the evaluation tools such as per capita flows, BOD5 loads and 

sludge accountability analysis.  In addition, a teleconference call was held with 

Rick Lieberman (U.S. Environmental Protection Agency) and Bob Hegg (Process 

Applications Inc.) to learn about Area-Wide Optimization Programs in the United 

States for surface water treatment plants.  Finally, a planning workshop was held 

on March 3rd, 2011 to identify “lessons learned” and recommendations for future 

phases of optimization activities in the watershed and the Province. 

The key “lessons learned” from the watershed pilot were as follows: 

 Improving the health of the Grand River watershed requires the identification, 

demonstration, and implementation of “best practices” across sectors and 

organizations in the watershed.  The pilot provided an opportunity to learn 

how to coordinate and manage efforts to demonstrate “best practices” for 

wastewater treatment in the watershed.  A strong partnership with municipal 

water managers proved beneficial in implementing this pilot. 
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 The workshop format was well-received as it provided a positive and non-

threatening environment to share knowledge and expertise, mixing staff from 

different organizations together in working groups. 

 The take-away assignments offered an opportunity for hands-on learning with 

the potential to obtain Continuing Education Units (CEUs) for workshop 

attendance and completion of take-away assignments.  Facilitation support 

staff from Guelph and Haldimand gained experience and developed skills by 

providing follow up assistance to workshop participants to complete the 

assignments. 

 Communication with experts involved in the implementation of area-wide 

optimization programs in the U.S. was helpful in identifying issues impacting 

sustainability and stimulating ideas for follow-up.  A better understanding 

should be obtained about how to conduct performance-based training and 

engage managers in the process. 

 The pilot highlighted the cross-jurisdictional challenges in the Grand River 

watershed.  Some municipalities have WWTPs located in different 

watersheds.  Multiple MOE District and Regional Offices with multiple staff 

contacts have responsibilities for managing wastewater treatment in the 

watershed. 

 Collation of pilot technical information helped to identify several WWTPs 

which could potentially benefit from optimization. 

 The approach in the Grand River optimization pilot may be applicable to other 

watersheds and for surface water treatment plants. 

 

Based on the “lessons learned”, the Steering Committee recommended that the 

pilot be transitioned into a sustained long-term program by implementing the 

following steps: 

 Completing the collection of key information for all WWTPs in the watershed 

to serve as a baseline against which to evaluate future optimization activities 

and identify additional WWTPs for optimization.  
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 Collating information from the watershed pilot into a reporting mechanism to 

enable municipalities to gauge progress against voluntary performance 

targets.  

 Developing targeted performance improvements and incorporating them into 

a reporting mechanism.  The targeted performance improvements should be 

substantiated through use of the Grand River Simulation Model and the 

receiving water quality targets developed through the Water Management 

Plan. 

 Working with candidate WWTPs within the watershed to optimize 

performance by providing on-site technical support and/or continuing the use 

of performance-based training. 

 

In addition, a number of program supports should be established to ensure the 

success of a long-term Grand River watershed program as follows:   

 Create a provincial forum modeled after the U.S. National Optimization 

Leadership Team to provide peer support to those involved in optimization.  

The Team should also work cooperatively with the provincial and federal 

governments to: 

- Develop financial and policy incentives for organizations to voluntarily 

improve the effluent quality of their WWTPs and  

- Develop and enhance human and technical resources for managing and 

conducting optimization on a broad-scale.   

 The Ministry of Environment should consider better supporting wastewater 

optimization approaches by: 

- Pursuing hands-on training for Ministry staff to increase familiarity with 

potential optimization approaches as a means of assisting with the 

abatement and approvals processes and  

- Considering methods to promote optimization, such as in the approvals 

modernization process. 
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INTRODUCTION 

From August 2010 to March 2011, a pilot project was conducted to initiate long-

term efforts to optimize all municipal wastewater treatment plants in the Grand 

River watershed to promote “best practices” and improve the water quality in the 

river.  The objectives of the optimization pilot were to:  

 Enhance collaboration and knowledge sharing between WWTP owners and 

operators throughout the watershed; 

 Conduct workshops on the evaluation tools of the Composite Correction 

Program to provide an understanding of the goals and benefits of wastewater 

optimization and encourage efforts to improve effluent quality; 

 Initiate background information collection on watershed WWTPs to identify 

suitable candidates for optimization; 

 Provide opportunities for development of peer-to-peer facilitation skills 

through hands-on learning, and 

 Develop an approach for follow-up phases of the Grand River optimization 

program based on the pilot findings. 

 

The work was organized and managed by a joint partnership including the Grand 

River Conservation Authority, the Ministry of Environment, the City of Guelph and 

Haldimand County.  Funding for the Optimization Pilot project was provided 

through the Drinking Water Stewardship Fund administered by the Ministry of the 

Environment’s Source Protection Programs Branch.   This report summarizes the 

background, approach and results of the pilot.  In addition, recommendations are 

presented for implementation of wastewater optimization across the Grand River 

watershed.  
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BACKGROUND 

The following sections provide background information on the Grand River 

Watershed Optimization Pilot.  Information is presented about the Grand River, 

the Grand River Conservation Authority, and the optimization protocol (the 

Composite Correction Program) serving as the basis for Pilot activities.  The 

experiences of the City of Guelph and Haldimand County in applying the CCP to 

optimize their facilities are summarized. 

 

Grand River 

The Grand River watershed is the largest watershed in southern Ontario.  It 

includes over 6,800 km2 of mostly rural lands as well as the cities of Guelph, 

Kitchener, Waterloo, Cambridge and Brantford.  It has a population of almost one 

million people with more than 600,000 people living in urban centres connected 

to municipal wastewater services.  There are 11 municipalities and two First 

Nations that operate 30 wastewater treatment plants discharging treated effluent 

into the Grand River and its tributaries.   

Many competing demands are placed on the river.  In addition to wastewater 

assimilation, four communities are dependent on the river system for municipal 

water supply.  The river is home to a world-renowned brown trout tailwater 

fishery which provides substantial economic benefit to local communities.  The 

river provides for recreation opportunities that enhance the quality of life for many 

residents.  The watershed also has some of the most productive agricultural 

lands in the province and supports vibrant, growing urban communities.   

 

Grand River Conservation Authority 

The Grand River Conservation Authority (GRCA) is a partnership of 

municipalities with a mandate to manage water and other natural resources in 

the Grand River.  The GRCA chairs the long-standing Municipal Water Managers 

Working Group.  This working group provides a venue for senior managers of 

water and wastewater systems to discuss water quantity and quality issues 

crossing municipal boundaries.  One issue raised by some municipal partners 
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was the frequency and severity of spills and bypasses.  To address this issue, 

the Water Managers Working Group prepared a report on best practices with a 

recommendation to pilot wastewater treatment plant performance evaluation and 

optimization.  The recommendation was based on data from the City of Guelph 

showing decreases in the frequency of bypass events and improved effluent 

quality following application of the Composite Correction Program (CCP).  In 

addition, a second watershed municipality, Haldimand County, had initiated 

efforts to apply the CCP at multiple facilities within the County to improve 

performance, prioritize needs, and improve staff skills. 

 

Composite Correction Program 

The Composite Correction Program is a two-step approach, which identifies and 

resolves the unique combination of design, operational, maintenance, and 

administrative factors contributing to poor performance. The Office of Research 

and Development of the U.S. Environmental Protection Agency developed the 

Composite Correction Program (CCP) in response to findings that a significant 

number of municipal WWTPs in the U.S. were exceeding their discharge permits 

(U.S. EPA, 1989). 

 

The CCP is based on the underlying model in Figure 1 which shows optimized 

performance resulting from four key areas: administration, design, maintenance, 

and operation.  Administration, design, and maintenance practices establish a 

WWTP that is physically capable of achieving the desired performance.  By 

applying process control on a day-to-day basis, the plant operators take a capable 

WWTP to the desired level of performance.  Process control and testing help to 

establish priorities for the WWTP.  Deficiencies in any of the four shaded areas 

(Figure 1) can lead to poor performance. 
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Figure 1.  Approach to Achieving a Good, Economical Effluent (U.S. EPA 1989). 

 

The first step of the CCP, the Comprehensive Performance Evaluation (CPE), 

evaluates the operation, design, maintenance and administration of the WWTP to 

determine which combination of factors limit performance.  The CPE includes a 

review of plant performance and verification checks; identification and prioritization 

of factors limiting performance; determination of the need for follow-up technical 

assistance; and reporting of the results of the evaluation.  An evaluation of the 

major unit processes determines the capability of each unit process to achieve the 

required level of performance .  Based on the results of the major unit process 

evaluation, the WWTP is classified as capable (Type 1), marginal (Type 2), or not 

capable (Type 3), in terms of its ability to achieve the required effluent quality with 

existing unit processes at current flows.  Staff responsible for operating, 

maintaining, and managing the WWTP are interviewed to determine other factors 

causing poor performance, such as inability to apply wastewater treatment 

 

Good, Economical 
Effluent

Operations 
(Process Control) 

Capable Plant 

Administration Design Maintenance 
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knowledge or poor staffing practices.  Experience in Canada has found that the 

three most commonly occurring factors that limit performance are (XCG, 1992): 

 Inadequate sludge wastage and disposal (Design) 

 Lack of understanding of wastewater treatment fundamentals and inability to 

apply wastewater knowledge in controlling a WWTP (Operations), 

 Inappropriate policies and lack of support for operations (Administration). 

 

If the CPE determines that the WWTP is Type 1 (capable) or Type 2 (marginal), a 

Comprehensive Technical Assistance (CTA) program addresses factors which 

prevent achievement of a high quality, economical effluent.  Minor modifications 

may be implemented at Type 1 or 2 facilities as part of a CTA.  If the WWTP is a 

Type 3 facility with significant unit process limitations, then a CTA is not appropriate 

until major design factors are resolved.  A detailed review is required by a qualified 

design consultant to develop construction requirements. 

 

The objective of a CTA is to improve the performance of an existing WWTP by 

systematically addressing the performance limiting factors identified during the 

CPE.  A CTA facilitation team supports process control activities and transfers skills 

to the staff and administrators responsible for the WWTP.  It also assists 

management to upgrade policies (such as those relating to "chain of command", 

priority setting, workload distribution, plant coverage, etc.). 

 

A minimum of 12 to 18 months is required to complete a CTA to:  

 progressively transfer new skills and develop staff confidence in new methods, 

 implement new policies,  

 address a variety of operating conditions (i.e., wet weather flows during the 

spring),  

 allow biological systems to respond to changes,  

 enable physical modifications and procedural changes to be completed, 

 provide exposure to WWTP policies and practices, and  

 identify and eliminate additional performance limiting factors. 
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Since skills transfer and empowerment are the focus of technical assistance, staff 

must assume responsibility for learning and applying new techniques.  The support 

of administrators and managers is therefore crucial to achieving "buy-in" from 

WWTP staff.  A CTA also develops or upgrades management skills as appropriate.  

Experience in Canada since 1991 confirms that the CCP is an effective approach 

for optimizing existing facilities (MOEE, 1994; MOEE & WTC, 1995; Hegg et al. 

1997; Spätling et al. 2000; Wheeler, et al., 2010). 

 

Reference information on the Composite Correction Program is available in two 

sources, Handbook: Retrofitting POTWs and “The Ontario Composite Correction 

Program Manual for Optimization of Sewage Treatment Plants” (see List of 

References). 

 

City of Guelph 

Guelph embarked on an optimization program in 2005 to maximize treatment 

performance and capacity at its WWTP.  Some of the key points learned from 

this program are as follows: 

 the performance evaluation phase identified significant latent capacity within 

the plant and resulted in a capacity demonstration to re-rate the WWTP; 

 many common performance limiting factors were not related to infrastructure 

but to such things as lack of easy access to process control data, 

management policies that limited the operators ability to establish process 

control, lack of application of process control concepts, etc. 

 optimization of the chlorination/dechlorination system demonstrated that the 

system was capable of consistently meeting the proposed guideline of 0.02 

mg/L total residual chlorine, thereby eliminating a planned upgrade to UV 

disinfection (at an estimated cost of $5 million); 

 the creation of a data management system has allowed operators easy 

access to daily operational data required to make sound data-based process 

control decisions; 
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 by implementing consistent process control and effective data management, 

Guelph was able to quickly identify an industrial discharge containing an 

inhibitory substance that was causing loss of nitrification and non-compliance.  

Having ready access to process control data also allowed Guelph to 

demonstrate due diligence to regulatory agencies. 

 

Haldimand County 

Haldimand County owns multiple wastewater treatment facilities including 

lagoons and mechanical plants, three of these WWTPs are located in the Grand 

River watershed.  WWTP operation is contracted to a third-party.  The County 

initiated an optimization program in June 2008 to evaluate its facilities based on 

the CCP.  The findings to date are as follows: 

 industrial loadings from food processing operations were found to be 

significant at two facilities; 

 there was latent capacity in some facilities that may allow re-rating to provide 

additional capacity with relatively little capital investment; 

 County staff gained a better understanding of the operation and treatment 

capabilities of the facilities; 

 data management and interpretation were improved; 

 approximately $20 million was able to be redirected in the County’s capital 

budget because previously recommended capacity upgrades were 

determined to be unnecessary; 

 challenges included the need to realign on-going capital work, the need to 

improve monitoring data and make it available in a more user-friendly format, 

the effect of an increased workload with CCP activities in addition to ongoing 

responsibilities and the need to clearly communicate the results to decision-

makers and Councillors. 
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APPROACH 

Program Organization 

In early 2010, the Grand River Watershed Optimization Pilot was initiated and a 

Steering Committee formed by GRCA, City of Guelph, County of Haldimand and 

Ministry of the Environment.  Table 1 lists the Steering Committee members.  

Funding for the pilot was provided through the Drinking Water Stewardship Fund 

administered by the Ministry of the Environment’s Source Protection Programs 

Branch. 

 

Table 1: Steering Committee Members for Grand River Optimization Pilot 
Organization Person Position 

Grand River 
Conservation 
Authority 

Sandra Cooke 
 
Mark Anderson 

Senior Water Quality Supervisor 
 
Water Quality Engineer 

City of Guelph Cameron Walsh 
 
Gerard Wheeler 

Manager of Wastewater Services 
 
Optimization Program Facilitator 

Haldimand County Paul Mungar 
 
Jim Matthews 

Director 
 
Compliance Supervisor 

City of Hamilton Geoff Rae 
 

Senior Director, Environment & Sustainable 
Infrastructure 
[formerly: General Manager, Haldimand 
County] 

MOE Nathalie Osipenko Divisional Program Specialist 
 
In July 2010, Dr. David Chapman, CPO Inc, was hired as Optimization Steward 

for the pilot project to provide technical support and help facilitate three 

workshops on optimization.  Dr. Chapman was the project manager for 

Environment Canada to demonstrate the Composite Correction Program in 

Ontario in the early 1990s on behalf of Environment Canada, MOE and the 

Municipal Engineers Association. 

 
The partners in the pilot also identified technical staff from their organizations to 

undergo training and provide support by working with operations staff at other 

wastewater treatment plants in the Grand River watershed.  Table 2 is a list of 

the staff filling the facilitation support role for the pilot. 
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Table 2: Facilitation Support for Grand River Optimization Pilot 
Organization Person Position 

Grand River 
Conservation Authority 

Mark Anderson Water Quality Engineer 

City of Guelph Tim Robertson 
 
 
Kiran Suresh 
 
Shawn Neal 
 
Gerry Atkinson 

Supervisor of Process Operations & 
Administration 
 
Project Manager 
 
Certified Operator (Class 4) 
 
Operations Lead Hand 

Haldimand County Tim Howarth 
 
 
Phil Wilson 

Water & Wastewater  
Technologist 
 
Supervisor, Water & Wastewater 
Capital Projects 

 
Workshops 

Workshop #1  

On August 26th, 2010, at the GRCA Head Office in Cambridge, a review was held 

of the agenda and approach for Workshop #1.  Members of the Facilitation 

Support Team were introduced and their responsibilities/roles discussed.  On 

September 10th, 2010, at the GRCA Head Office in Cambridge, Workshop #1 

was jointly delivered by Dr. Chapman, GRCA, Guelph and Haldimand staff. 

Excluding GRCA staff, 36 participants attended the workshop representing 10 of 

the 11 municipalities that own WWTPs discharging in the watershed, as well as 

one of the two First Nations reservations.  One of the municipalities was unable 

to attend due to limited staff resources, operational demands and scheduling 

conflicts.  Wastewater staff from one First Nations community did not attend the 

first workshop because they were unaware that it was occurring. 

The agenda for the Workshop #1 is contained in Table 3. 
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Table 3:  Workshop #1 Agenda 
Time Topic Presenter 

9:30- 10:00  GRCA Pilot: Objectives, Benefits & Structure; Sandra Cooke 

10:00-10:30 
 CCP Background/GRCA “Pilot” 
 Exercise #1: What are the desirable Characteristics 

and Attributes of a Wastewater Professional? 

D. Chapman 
C. Walsh 

10:30-11:00 Coffee Break  

11:00-12:00 
 CCP Evaluation Steps 
 Exercise #2: Process Loading Evaluation 

D. Chapman 
G. Wheeler 

12:00-1:00 Lunch  

1:00-2:00 
 Exercise #3: Sludge Accountability 
 CCP Evaluation Steps (continued) 

G. Wheeler 
D. Chapman 

2:00-2:15 Coffee Break  

2:15-3:00  Haldimand County Case Study P. Wilson 
& T. Howarth

3:00-3:45 

“Take away” Assignments: 
 Handout and discuss assignments; 
 Organization, Support & Approach 
 Q&A 

 
D.Chapman 

G. Rae 

 

The workshop provided the following: 

 An introduction to the objectives, approach and potential benefits of the 

Grand River Watershed Optimization Pilot for workshop participants; 

 Training in calculating and interpreting performance checks (such as per 

capita flows and BOD5 loadings, sludge accountability, etc.) with worked 

examples and exercises (see Figure 2);  

 A case study by Haldimand staff on their experiences with performance and 

capacity surveys to illustrate how these were used to set direction for the 

County’s optimization program. 
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Figure 2: Training in calculation of performance checks at Workshop #1, Grand 
River Conservation Authority, Cambridge. 
 

Follow-up assignments were distributed and discussed to practice skills and 

improve understanding of material covered in the workshop.  Participants were 

asked to collate information on performance and loading contained in Table 4 for 

their WWTP. 

Table 4: Target Data for Performance and Loading 
Background 
information 

 Population served by WWTP 
 Schematic of WWTP 
 Type of WWTP: conventional, extended aeration, other? 

C of A  Nominal design flow 
 Effluent C of A requirements for TSS, BOD5, TP & NH3 

Performance  Monthly average effluent concentrations for TSS, BOD5, TP & 
NH3 for the most recent 12-month period 

 Bypasses (number?, duration?, volume?) 
Loading  Monthly average flow rates and peak daily flow per month; 

 Monthly average raw sewage concentrations for TSS, BOD5, 
TP & TKN for the most recent 12-month period 

Sludge 
Production 

 Mass (volume & concentration) of sludge produced over the 
most recent 12-month period 
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Workshop participants were assigned a member from the Facilitation Support 

Team to assist with the workshop assignment and gain experience in the 

facilitation role.  The scheduling and approach for completion of the assignments 

by WWTP staff and facilitation support staff were reviewed and discussed in the 

workshop.  Blank binders with labeled sections were handed out to organize 

plant-specific data and information for the pilot.  Members of the Facilitation 

Support Team were provided with an Excel spreadsheet template for collating 

and summarizing WWTP data.  They were requested to meet on-site with WWTP 

staff to: 

 Conduct a brief WWTP walkthrough to gain an understanding of plant layout; 

 Review the status of data collection for performance and loading and the 

status of performance against C of A requirements; 

 Jointly calculate performance checks in Table 5 and discuss significance of 

findings 

Table 5:  Performance & Loading Checks 
Per Capita  Per capita annual average flow rate i.e. 350 

L/person•d 
 Per capita BOD5 loading i.e. 80 g/person•d 
 Per capita TSS loading i.e. 90 g/person•d 

Ratios  Peak day flow/annual average flow 
 Ratios: TSS/BOD5 & TKN/BOD5 

Sludge accountability  Projected sludge produced for 12-month period; 
 Reported sludge produced for 12-month period; 
 Sludge accountability as % 

 

The Optimization Steward provided the Facilitation Support Team with advice via 

e-mail and telephone consultation.  

 

At the conclusion of the workshop, a course evaluation form was distributed to 

workshop participants and members of the Steering Committee.  Appendix A 

contains a summary of the participant feedback provided on the evaluation 

forms.  The Facilitation Team met to debrief the workshop.  The debriefing notes 

are contained in Appendix B.  An application was prepared and submitted to 

obtain Continuing Education Units (CEUs) for those participating in the workshop 
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and completing the take-away assignments.  The course was approved and all 

participants that successfully completed the workshop and assignment were 

awarded 0.5 CEUs. 

 

Workshop #2 

On November 4th, in the Boardroom of the Guelph WWTP, a review was held of 

the agenda and approach for Workshop #2.  A one-day workshop was 

subsequently held on November 8th, 2010, at the Guelph City Hall, as per the 

agenda listed in Table 6.  Excluding GRCA staff, 38 participants attended the 

workshop representing 10 of the 11 watershed municipalities, as well as one of 

the two First Nations communities. 

 

Table 6:  Workshop #2 Agenda 
Time Topic Presenter 

9:30- 10:00  GRCA: Welcome & Workshop Introduction 
 Participant Introduction 

S. Cooke 
M. Anderson 

10:00-10:30  Review of Workshop #1 & Approach D. Chapman 
10:30-11:00 Coffee Break  
11:00-12:00  Major Unit Process Evaluation 

 
 Feedback from Workshop #1 take-away 

assignment 

D. Chapman 
& P. Wilson 

G. Rae 

12:00-12:15  Welcome from Guelph Council Councillor Mike 
Salisbury 

12:15-12:45 Lunch  
12:45-1:30  Guelph Case Study G. Wheeler 
1:30-3:30  On-site review of Guelph Enhanced Process 

Control Program 
Guelph Ops 

Staff 
   

This workshop provided the following: 

 A brief review of the objectives, approach, potential benefits and the status to 

date of the Watershed Optimization Pilot for workshop participants; 

 Training in calculating and interpreting Performance Potential Graphs with 

worked examples and exercises (see Figure 3);  
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Figure 3:  Training in preparation of a Performance Potential Graph at workshop 

#2 at Guelph City Hall. 

 

 A case study of the objectives, approach, status, findings and potential 

benefits of the Guelph re-rating activities to demonstrate how plant capacity is 

estimated and illustrate the impact of optimization on plant capacity; 

 A tour of the City of Guelph wastewater treatment plant by Guelph operations 

staff to explain the operating practices developed as a result of applying the 

Composite Correction Program (see Figure 4). 
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Figure 4:  Shawn Neal, Guelph WWTP operator, explaining the impact of 

Guelph’s enhanced process control program on effluent quality. 

 

 Follow-up assignments for practicing skills and improving understanding of 

material covered in the workshop were discussed as follows: 

- Wastewater treatment staff were asked to collate information on their 

facilities.  The exact nature of the information depended on the 

individual configuration at each candidate WWTP.  For illustration 

purposes, Table 7 for a conventional activated sludge plant with 

tertiary filtration and aerobic digestion is provided. 
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Table 7:  Example of Data Required for Major Unit Process Evaluation  
(for _______ WWTP, a conventional activated sludge process) 

Parameter Basis 
Type CAS (Conventional Activated Sludge) with a Nominal Design Flow of 

_______ m3/d 
Loading Average annual flow = ______ m3/d 

Maximum monthly average flow = ______ m3/d 
Primary Effluent BOD5 = ______ mg/L (annual average) 
Primary Effluent TKN  = ______ mg/L (annual average) 

Liquid Treatment System 
Equalization 
Basin 

Number of tanks = ______ 
Total Volume = _____ m3 

Primary  
Settlers 

Number of tanks = ______ 
Total surface area = ______ m2 

Aeration 
 Basins 

Number of tanks = ______ 
Total Volume = ______ m3 

Aeration 
Systems 

No. of blowers = ______ @  ______ HP (______ KW) per blower 
Type:  ______ 
Depth of diffusers = ______ ft (______ m) 
Elevation: ______ ft (______ m) 
Temperature: 25°C (assumed) 

Secondary 
Settlers 

Number of tanks = ______ 
Total surface area = ______ m2 
Depth = ______ m (SWD) 

Tertiary 
Filters 

Number of filters = ______ 
Total filter area = ______ m2 

Disinfection Chlorine Contact Chamber: 
Total Volume = ______ m3 

Sludge Treatment, Storage & Disposal 
Sludge 
Volumes 

Raw sludge (from primary settler to aerobic digesters) = ______ m3/d 
 

Digestion Type = ______ 
Number of tanks = ______ 
Total Volume  = ______ m3 

Sludge 
Storage 

Type = ______ 
Total Volume = ______ m3 

Sludge 
Haulage 

Type = ______ 
Description: 

 

A course evaluation form was distributed to participants at the end of workshop 

#2.  Appendix C contains a summary of the participant feedback provided on the 

evaluation forms. The workshop was debriefed (see Appendix D for notes).  An 

application for CEUs was prepared and submitted for Workshop #2.  The course 

was approved and all participants that successfully completed the workshop and 

assignment were awarded 0.9 CEUs. 



Grand River Watershed-Wide Wastewater Optimization Pilot Project 

21 | P a g e  
 

Workshop #3 

The third and final workshop of the pilot project was held on February 22nd, 2011 

at the Jarvis Community Centre in Haldimand County.  Excluding GRCA staff, 23 

participants attended the workshop representing 7 of the 11 watershed 

municipalities.  Councillor Lorne Boyko of Haldimand County welcomed 

workshop participants on behalf of the County.  The workshop provided a forum 

for reporting the results of the take-away assignments from the first two 

workshops.   The report-outs were requested in a PowerPoint format consisting 

of: 

 A system description, including the population served, type of WWTP, 

monitoring frequency, hours of operation, etc. 

 An aerial photograph of the WWTP showing the layout of the unit processes; 

 Trend graphs of monthly average flows (with the nominal design flow), raw 

sewage concentrations and effluent concentrations (with objectives and C of 

A requirements) for the 12-month period Aug 2009 to July 2010,  

  A summary table comparing per capita flows, BOD5, TSS and TKN loadings 

and ratios (peak day flow to annual average flow, raw TSS/BOD5 and raw 

TKN/BOD5); 

 Where applicable, the results of a sludge accountability analysis comparing 

reported sludge production to projected sludge production for the 12-month 

reporting period; 

 A Performance Potential Graph identifying the estimated capacities of each of 

the WWTP’s major unit process and comparing these rated capacities to the 

current annual average flow and the nominal design flow. 

 A summary of the results from the survey, as well as personal findings or 

discoveries from those participating in the surveys. 

 

Table 8 is a summary of the report-outs presented at Workshop #3. 
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Table 8:  List of Report-outs presented at Workshop #3, 
Jarvis Community Centre,  February 22nd, 2011. 

Presenter WWTP WWTP Type Receiver Population 
Served 

M. Free & 
T. Howarth  

Paris 
WWTP 

Extended 
Aeration 

Grand 
River 

12,000 

D. Ford Plattsville 
Lagoon 

Lagoons with 
intermittent 
sand  filters 

Nith River 1,168 

J. Denhoed 
S. Neal  
 

Fergus 
WWTP 

Conventional 
Activated 
Sludge with 
tertiary filters 

Grand 
River 

12,000 

R. Lacharity New 
Hamburg 
WWTP 

Sequencing 
Batch 
Reactor with 
tertiary filters 

Nith River 11,000 

D. Forth Cayuga 
WWTP 

Oxidation 
ditch 

Grand 
River 

1,643 

T. Howarth Hamilton 
Woodward 
WWTP 

Conventional 
Activated 
Sludge 

Hamilton 
Harbour 

480,000 

M. Anderson Dundalk 
Lagoon 

Lagoons with 
tertiary filters 

Foley 
Drain 

1,558 

M. Anderson Roll-up of process loading evaluations (per capita 
flows, etc.) and next steps 

 

At the conclusion of the workshop, awards were presented to those completing 

the take-away assignments and the Facilitation Support Team.  Workshop 

participants were asked for comments and suggestions for follow-up optimization 

activities. Appendix E contains a summary of the participant feedback and 

suggestions for follow-up.  The comments and suggestions from the participants 

were brought forward to the Steering Committee for their consideration in 

developing future optimization activities within the watershed. 

 

Communication and Outreach 

A communications plan for the WWOP was developed and implemented.  

Communication elements delivered included: 

 A report to the GRCA board (June 10th, 2010) to introduce the project and 

invite municipal participation; 
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 A verbal report and presentation to the Lake Erie Source Protection 

Committee (May 6th, 2010) to introduce the project; 

 Development of a website for the project to provide background information, a 

link to the participant registration website, access to resource material, etc., 

which can be viewed at www.grandriver.ca/water/wwop.cfm); 

 An invitation was circulated by e-mail to municipal managers, supervisors and 

operators, as well as contract operating authorities; 

 Direct contact with municipal staff by phone, e-mail or in person to encourage 

participation; 

 A presentation of current project progress and engagement delivered at the 

10th Annual GRCA Water Forum (September 18th, 2010) by Cameron Walsh 

(Manager of Guelph WWTP and project team member); 

 A presentation to senior managers at the City of Hamilton (November 22nd, 

2010) 

 Presentations to the Grand River Water Management Plan Steering 

Committee (December 7th, 2010 and March 24th, 2011); 

 An article in the Grand Actions newsletter (December 21st, 2010).  Note: this 

newsletter has a circulation of approximately 4,500; 

 An article that appeared in the Wellington Advertiser (Vol 43 Issue 52).  Note: 

this weekly newspaper has a circulation of 39,000; 

 A presentation to the Ministry of Environment Engineers Professional 

Development Day (February 17th, 2011); 

 An article submitted to the Water Environment Association of Ontario (WEAO) 

magazine, Influents (Winter 2010 edition).  Note: this magazine has a 

circulation of approximately 2000; 

 A paper submitted to WEAO and accepted for presentation at the 2011 

annual conference (April 11th, 2011) 

 An abstract submitted to CWWA and accepted for presentation at the 2011 

annual conference (to be delivered May 18th,2011) 
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In addition, the WWOP was mentioned in the Chief Drinking Water Inspector’s 

Report 2009 – 2010.  A presentation on this final report will be made to the Lake 

Erie Source Protection Committee and the Grand River Conservation Authority. 

 

It is estimated that as many as 45,000 members of the public received 

information about the WWOP as a result of the various forms of communication 

described above.  A copy of the various reports, press releases and other forms 

of communication are provided in Appendix F. 

 

Strategic Planning 

In parallel with the three workshops and the take-away assignments, the Steering 

Committee initiated work to define the structure and approach for potential follow-

up after completion of the pilot.  These activities are described in the following 

sections. 

 
Ministry of Environment/Environment Canada Briefing  

On October 13th, 2010, a half-day workshop was held for staff from the Ontario 

Ministry of Environment and Environment Canada at the headquarters of the 

Grand River Conservation Authority.  The purpose of the workshop was to 

provide an overview of Grand River Watershed Optimization Pilot.  Feedback 

was solicited from the two levels of government regarding ideas, issues or 

concerns with the proposed approach.  The agenda for the briefing followed that 

of Workshop #1 with the exception that interactive problem-solving exercises 

were not conducted.  Feedback from the participants is summarized in Appendix 

G. 

 
United States Area-Wide Programs  

Members of the Steering Committee held a teleconference call with Rick 

Lieberman, U.S. EPA, and Bob Hegg, Process Applications Inc, on January 13th, 

2011.  Information was solicited regarding U.S. area-wide optimization programs 

(AWOPs).  Key points from the call are as follows: 
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 Although the Composite Correction Program was originally developed by the 

U.S. Environmental Protection Agency, currently, there are no area-wide 

optimization programs in the U.S for wastewater treatment plants. 

 Twenty-one of 50 states are currently involved in area-wide optimization 

programs for surface water treatment plants to obtain finished turbidity levels 

which are lower than current mandated compliance. 

 Participation in the program is voluntary. 

 AWOPs have developed status reports (i.e. monthly operating reports which 

go beyond simple compliance report) which have proven to be useful to 

regulatory agencies; 

 Performance-Based Training (PBT) is the principal tool employed to improve 

the knowledge and skills of water treatment operators.  PBT consists of a 

combination of facilitated hands-on and classroom training on a quarterly 

basis and involves managers in the process. 

 Overall management of AWOPs is directed by the National Optimization 

Leadership Team which is an advisory group for the program. 

 

The complete notes from the teleconference call are summarized in Appendix H.  

Subsequently, the Steering Committee received a paper on Performance-Based 

Training.  Bowman et. al (2009) conducted a statistical analysis of turbidity data, 

comparing small surface water treatment plants participating in PBT to those 

which did not.  They found that turbidities for PBT plants were significantly lower 

than those not participating in PBT resulting in an expected annual health benefit 

estimated to be 10 fewer cases of Cryptosporidium infection per thousand 

persons served (Bowman et. al, 2009). 

 

Planning Workshop 

On March 3rd, 2011, an all-day planning workshop with the Steering Committee 

members was hosted by the Ontario Ministry Environment in Guelph.  The 

purpose of the meeting was to collectively identify “lessons learned” from the pilot 
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activities and develop draft recommendations for future watershed optimization 

activities.  Notes for this meeting are summarized in Appendix I. 
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RESULTS 

Data Collection 

Information on performance and process loading was obtained for 15 WWTPs for 

the 12-month period from August 2009 to July 2010.  As one of the plants (the 

Woodward Ave WWTP in Hamilton) was outside of the Grand River watershed, 

results for 14 watershed WWTPs were compiled in an overall Excel database.  

Participating WWTPs were identified by letter (instead of name) to respect 

confidentiality of the facilities participating.  A discussion of the results is 

presented below. 

 
C of A Limits and Historical Performance 

Figures 5 and 6 are graphs of effluent quality and C of A limits for total 

phosphorus and total ammonia nitrogen for watershed WWTPs.  Total 

phosphorus and total ammonia were judged to be the most significant 

parameters in terms of impact on the effluent quality of the Grand River.  The 

blue bars are the annual average effluent concentrations for TP (Figure 5) and 

total ammonia (Figure 6).  The horizontal lines above the graphs are the C of A 

compliance limits for each WWTP.  It should be noted that in many cases the C 

of A compliance limit for total ammonia changes seasonally with higher levels 

typically permitted during cold weather months.  The graph in Figure 6 shows 

only the most restrictive compliance limit.  Several WWTPs do not have a 

compliance limit for total ammonia in their C of A.  
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The following observations were made concerning Figures 5 and 6: 
 
 On the basis of annual average concentrations, all of the WWTPs reporting in 

the survey achieved their effluent C of A requirements for TP and NH3. 

 For WWTPs discharging in the Grand River watershed, there is a wide range 

of existing C of A requirements.   

- For total phosphorous, eight WWTPs (A,C,E,F,J,K,L and M) have effluent 

limits of 1.0 mg/L, one plant has an effluent limit of 0.5 mg/L, one plant has 

a limit of 0.4 mg/L, two WWTPs have a limit of 0.38 mg/L and one plant 

has an effluent limit of 0.3 mg/L.  In two cases (D and G), effluent limits for 

TP vary seasonally with higher limits in the winter months.  In the case of 

Plant C, the effluent limit is based on an annual average concentration 

whereas for most WWTPs, compliance is determined on a monthly 

average concentration.  For Plant K, compliance for TP is assessed based 

on the average of four consecutive weeks of sampling. 

- For total ammonia, six WWTPs (C,E,F,J,L and M) have no ammonia limit, 

five (A,B,H,I and K) have ammonia limits in the range of 2.0-3.5, two 

WWTPs (H and N) have a limit of 1.0 mg/L, and one (D) has an un-ionized 

ammonia limit.  Typically, compliance with ammonia limits is assessed 

based on monthly averages, however Plant N is deemed to be out of 

compliance if the daily average exceeds the criterion.  The criteria 

described above typically apply between May and November, with higher 

concentrations permitted in winter months.   

 Plants C, E, F, K, L and M are potential candidates for optimization because 

their current reported effluent concentrations for TP are above 0.4 mg/L.  

Reducing concentrations of effluent TP concentrations for Plants C, E, F, K, L 

and M to 0.4 mg/L on an annual average basis would reduce total 

phosphorus loading to the Grand River by approximately 23% or 18 kg/d 

(note: the majority of this reduction would be attributed to Plants F, L and M).   
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Process Loading Evaluation 

Figures 7 to 11 are graphs of the process loading evaluations for watershed 

WWTPs.  Included on the graphs are the median values for the results, as well 

as typical values. 
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The following observations can be made concerning Figures 7 to 11: 

 The median per capita flows for the 14 WWTPs surveyed (Figure 7) was 369 

L/person•d close to the typical value of 450 L/person•d.  Two of the WWTPs 

(A and D) displayed evidence of inflow/infiltration as their per capita flows 

were above 500 L/person•d.  One WWTP (Plant J) has very high per capita 

flows that are attributed to industrial discharges. 

 For the ratio of peak day flow to annual average flow, Figure 8, the median 

value was 1.9.  Four WWTPs (B,C, D and H) had ratios above 2.5.  Plants A 

and D which had high per capita flows, did not have high ratios for peak day 

to annual average flow.  This suggests that infiltration rather than inflow is the 

potential source of the higher per capita flows. 

 For the per capita BOD5 loadings, Figure 9, the median value for the WWTPs 

in the survey was 80 g/person•d, which is equal to the expected value of 80 

g/person•d.  Plant E had a per capita BOD5 loading twice that expected for a 

WWTP treating municipal discharges.  During Workshop #3, operations staff 

identified that the WWTP is subject to significant industrial loads.  Similarly, 

Plant J is known to have substantial BOD5 loading from an industrial 

discharge.  Plants C and I are small facilities using infrequent grab samples to 
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characterize raw loading, which may explain why they are lower than 

expected.  

 For the per capita TSS loadings (Figure 10) the median value for the WWTPs 

in the survey was 110 g/person•d, which is slightly higher than the typical 

value of 90 g/person•d.  Several WWTPs (B, E, J, K, and M) had per capita 

TSS loadings above 130 g/person•d.  As previously discussed, Plant E is 

subject to high industrial loading and Plants C and I with low TSS per capita 

loadings resulting from the use of infrequent grab samples to characterize raw 

loading. 

 For the per capita TKN loadings (Figure 11), the median value for the 

WWTPs in the survey was 14.6 g/person•d.  Plant A had an estimated value 

greater than 20 g/person•d.  No explanation for this high value can be offered.  

Very high per capita TKN loadings at Plant J are believed to be associated 

with a significant industrial discharge.  In general, the per capita TKN loadings 

displayed a lower variability than either the per capita BOD5 or TSS per 

loadings.  This is likely the case because raw TKN has a larger soluble 

component than either raw BOD5 or TSS. 

 

Sludge Accountability 

In the evaluation phase of the Composite Correction Program, a sludge 

accountability analysis is used to check reported plant data.  The approach for 

conducting a sludge accountability analysis was taught in Workshop #1.  The 

reported sludge mass wasted over the evaluation period (August 2009 to July 

2010) from selected WWTPs in the Grand River watershed was compared to a 

projected sludge mass that would typically be produced by the type of treatment 

process (i.e. conventional activated sludge, extended aeration, etc) over the 

same period, given the reported flows and removals.  Table 9 summarizes 

procedures for calculating projected sludge production, assuming that the WWTP 

is a conventional activated sludge process using alum addition for phosphorous 

removal.  
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Table 9: Procedures for Calculating Projected Sludge Production 
Component 

(units) 
Calculation Basis Reference Info 

Primary Sludge  
(kg/d) 

Flow x (TSSRAW – TSS PE) Typical TSS removal rates 50-70% 

Biological Sludge 
(kg/d) 

Flow x (BOD5,in – BOD5,out)x 
SPRbio 

SPRbio: 
Conventional Activated Sludge 
  Without primary = 0.85 
  With primary = 0.70 
Extended aeration = 0.65 
Contact stabilization = 1.0 

Chemical Sludge 
(kg/d)* 

Flow x Al+3 Dosage x SPRchem Liquid Alum: 
Density: 1330 kg/d 
4.3% Al+3 (weight/weight) 
SPRchem: 4.79  (for alum) 

* This analysis assumes that liquid alum is used to precipitate phosphorous.  If a 
different coagulant such as iron salts is used other reference information will be 
provided. 
 

The reported data were considered to represent true plant performance if the 

sludge accountability was within ± 15%.  The reported data may not represent 

true WWTP performance if the results were outside of ±15%.  As two of the 

facilities were lagoons, sludge accountability was not estimated (i.e. lagoons do 

not have a reported sludge production).  The results of the sludge accountability 

analysis are presented in Figure 12. 

 
The following observations were made concerning Figure 12: 

 For Plant C, the reported sludge production was estimated as the plant lacks 

a flow meter to measure waste sludge flows.  This deficiency has been 

recognized and will be addressed in upgrades in the immediate future. 

 For Plants K, L, M and N follow-up meetings are scheduled with plant staff to 

review the calculations.  
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Major Unit Process Evaluation 

In the evaluation phase of the Composite Correction Program, a major unit 

process evaluation estimates the capabilities of the existing design to meet effluent 

requirements.  The approach for preparing a Performance Potential Graph (the 

basis for a major unit process evaluation) was taught in Workshop #2, with 

follow-up training provided to the Facilitation Team at the Caledonia WWTP on 

November 18th, 2010.  Although originally developed for mechanical secondary 

treatment process, the methodology was adapted during the survey for lagoons. 

 

In a Performance Potential Graph (see Figure 13 for an example), the major unit 

processes are shown along the vertical axis.  The evaluation criteria used to 

assess capability are identified in brackets next to the name of the unit process. 

For each major unit process, the horizontal bar represents the estimated capacity 

of the unit process with the number inside the bar identifying the rated capacity.  

Two vertical lines mark the WWTP’s current and nominal design flows.   
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Performance Potential Graphs were completed for 12 WWTPs in the Grand River 

watershed as a result of the workshop and previous activities in the City of Guelph 

and Haldimand County.  The results are summarized in Table 10 below. 

 

Table 10:  Summary of Major Unit Process Evaluation for  
Grand River Watershed WWTPs 

WWTP Q/Qd* Rating Most Limiting Unit Process 
A  52%  To be determined  To be determined 

B  51%  capable  O2 availability 

C  77%  not capable  aerobic digester HRT 

D  56%  capable  liquid retention time 

E  48%  capable  secondary clarifier SOR 

F  47%  capable  Chorine contact basin 

G  72%  capable  To be determined 

H  45%  capable  aerobic digester HRT 

I  54%  capable  BOD loading rate 

J  68%  capable  O2 availability 

K  64%  not capable  anaerobic digester HRT 

L  81%  not capable  BOD loading rate and aeration HRT 

M  53%  not capable  anaerobic digester HRT 

N  63%  capable  BOD loading rate 
Notes: * Q/Qd is the current annual average flow divided by the WWTP’s nominal design 
 flow, expressed as a percentage. 

Figure 13: PPG for Example CAS 
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The following observations were made after review of Table 10 and information 

from the report-outs: 

 Of the 12 WWTPs with a prepared Performance Potential Graph, 9 WWTPs 

were capable under current average flow conditions. 

 Plant C was rated as “not capable” at current flows because of inadequate 

on-site capacity to digest sludge for the period August 2009 to July 2010.  

The WWTP is currently being upgraded to address this limitation. 

 Plant H has the lowest percentage of annual average flow to nominal design 

flow and is currently undergoing optimization to demonstrate potential for this 

WWTP to be re-rated. 

 No one major unit process was found to be consistently the most limiting unit 

process across all WWTPs surveyed. 

 

Spill and Bypass Reporting for the Grand River Watershed 

All WWTP bypasses are reported to the MOE Spills Action Centre.  Initial details 

are provided to the Spills Action Centre including the type of bypass, reason for 

the bypass, estimated flow, etc.  Following the initial report, the file is passed on 

to the appropriate MOE District Office.  Additional detail such as the total volume 

and quality of the bypass is typically included in an annual report to the MOE 

District Office from each WWTP as a requirement of the WWTP’s C of A.   

 

The Guelph District Office has jurisdiction over a majority of the WWTPs in the 

Grand River watershed.  Staff from the Guelph District Office prepared a report in 

2008 that summarized spills and bypasses from WWTPs in the Grand River 

watershed (MOE 2008).  A summary of that report was contained in the Water 

Managers Working Group report on best practices for spills prevention and 

reporting (2009).  The Guelph District Office is currently working on an updated 

report summarizing WWTP spills and bypasses to the Grand River which should 

be available later this year.  The results of this report will be presented by MOE 

staff to the Water Managers Working Group and the report will be forwarded to 

the Lake Erie Source Protection Committee when it becomes available. 
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Lessons Learned 

At the March 3rd, 2011 planning workshop, the Steering Committee worked to 

identify the “lessons learned” from the pilot.  This feedback was subsequently 

organized and comments of a similar nature collated as follows:  

 
What went well? 

 The development and implementation of a watershed-wide optimization pilot 

provided an opportunity to change the culture from one which is reactionary to 

one which is proactive based on the identification and implementation of best 

practices. 

 The workshops were well received (see evaluation forms summaries in 

Appendices A, C & E) and those participating in all workshops were engaged, 

interested and shared openly. 

 Hands-on learning was very effective and the provision of Continuing 

Education Units (CEUs) for workshop attendance and completion of take-

away assignments was a good incentive. 

 The workshops provided a positive forum and non-threatening environment 

with the take-away assignment as an effective learning tool.  This format also 

provided opportunities for the facilitation support staff to gain experience 

helping their peers and developing facilitation skills. 

 The first workshop could have been intimidating to participants but most 

participants came back to the following workshops.  Continued involvement 

was fostered through the provision of facilitation support and a collaborative 

learning environment.  Providing peer support may be very important for 

future optimization program development. 

 Having the facilitation team work with other WWTPs outside of their 

organization was a great training/staff development opportunity.  An 

opportunity to formalize such training by providing certification for optimization 

facilitators should be investigated.  In addition, facilitator development should 

include training in non-technical areas such as dealing with people.  

Formalized succession planning is required to continue to grow skills. 
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 GRCA developed experience and confidence to deliver this program. 

 The teleconference with US experts (Rick Lieberman and Bob Hegg) was 

very helpful in stimulating ideas for structuring the program, e.g. hand pick 

people to participate, National Optimization Leadership Team structure, etc. 

 The use of an Optimization Steward was important to help ensure focus on 

optimization activities.  

 
Current and future challenges 

 It was challenging to coordinate activities and schedule joint meetings and 

workshops involving multiple parties from different organizations (including 

GRCA staff, the Optimization Steward, multiple municipalities, facilitation 

support staff, etc.). 

 A weakness in current pilot approach was the lack of a technical review 

process for information and calculations presented in Workshop #3.  Efforts 

are now required to address this.  For the future, a technical review 

component needs to be built in from the start. 

 To support future optimization activities, management support will be key in 

going forward. For example, in the US AWOPs, managers are required to 

attend workshops with their operators at least once per year.   

 Haldimand staff were challenged in providing facilitation support given the 

increased workloads resulting from the pilot activities but found the work very 

interesting.  

 Results from the pilot highlighted the complexity of the issues involved in a 

watershed-wide optimization program including: 

- For the WWTPs reporting, there was a broad range of compliance limits, 

effluent quality, technical understanding and level of operating complexity. 

- Within individual operating agencies there are cross-jurisdictional issues.  

For example, two of Oxford County’s smaller treatment facilities discharge 

in the Grand River watershed with the majority discharging in the Upper 

Thames River watershed.  
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- There are multiple MOE District and Regional Offices with jurisdiction over 

portions of the Grand River watershed. 

 How can future watershed-wide optimization activities be staffed and 

resourced going forward?  

 

Ideas for future program development 

 Within the watershed, a common theme is the identification, demonstration 

and implementation of “best practices” to improve river water quality.  GRCA 

is in a position to facilitate the implementation of best practices across 

sectors, including both agricultural and wastewater communities  

 Consideration should be given to planning future performance-based training 

activities to build on the provision of training within the watershed community 

involving cumulative skills development and working with neighbours.  

 Some key information collected in the pilot (i.e. performance, process loading 

evaluation, and sludge accountability) could serve as a voluntary “report card” 

going beyond simple compliance for WWTPs discharging in the watershed.  

The MOE has experience with this voluntary “report card” format (for the 

agricultural program in South West Region). 

 The idea of facilitator certification should be brought forward to the 

appropriate MOE branch. 

 MOE staff have missed out on the hands-on part of this pilot and it may be an 

appropriate time to bring in MOE into the pilot at District level (potentially 

using a “train the trainer” approach).  The training would focus on data 

collection and interpretation going beyond simple compliance status such as 

the process loading evaluation and sludge accountability. 

 There may be opportunities to expand the approach into the following areas: 

- industrial wastewater, 

- large private systems (e.g. trailer parks), 

- other watersheds, and 

- water treatment plants (the US EPA has adapted the CCP approach for 

surface water treatment plants). 



Grand River Watershed-Wide Wastewater Optimization Pilot Project 

41 | P a g e  
 

Source Protection Plan Policy Considerations 

On March 29th, 2011, the Lake Erie Source Protection Committee hosted a one 

day workshop to discuss policy alternatives to address threats to source water 

from sewage treatment plant discharges and bypasses.  The ideas gathered from 

this workshop are being compiled into a discussion paper to be used for the 

development of policies to be included in the Source Protection Plans for the 

Lake Erie Region Source Protection Region.  The concept of optimization using 

the Composite Correction Program was identified as one of the alternatives that 

may be considered as a policy tool to manage sewage threats to source water.   

 

A sewage treatment optimization approach, such as the Composite Correction 

Program, should be considered at each wastewater treatment plant that has 

been identified as a significant threat to drinking water to determine if this 

approach is applicable and suitable for the particular plant to address those 

potential threats. 

 

  



Grand River Watershed-Wide Wastewater Optimization Pilot Project 

42 | P a g e  
 

RECOMMENDATIONS 

At the March 3rd, 2011 planning workshop, the Steering Committee jointly 

identified recommendations to build on the insights gained from the pilot 

activities.  Subsequently, these recommendations were collated and organized.  

An implementer was also identified for each recommendation.  The following 

sections present the recommendations from the pilot. 

 

Program Development 

 Using the information and “lessons learned” from the WWOP, the pilot project 

should be transitioned to a sustained long-term program for the watershed to 

improve water quality in the Grand River and provide support for the 

development of a provincial initiative.  [To be implemented by: WWOP 

Steering Committee] 

 

Reporting 

 Use information from the watershed pilot as the basis for the development of 

a reporting mechanism of wastewater treatment plant status and performance 

to enable operating agencies to gauge progress against voluntary 

performance targets.  [To be implemented by: GRCA/Optimization Steward] 

 Complete the collection of key information for all WWTPs in the watershed to 

serve as a baseline against which to evaluate future optimization activities 

and identify additional candidates for optimization.  [To be implemented by: 

Optimization Steward/GRCA] 

 

Performance Target Setting 

 Develop targeted performance improvements for watershed WWTPs; this 

may involve establishing voluntary performance targets for unit processes, in 

addition to effluent quality. This information should be incorporated into the 

reporting mechanism.  [To be implemented by: GRCA/Optimization Steward] 
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 Use the Grand River Simulation Model to assess the benefits to the river, 

assuming that the targeted performance improvements have been achieved 

at all WWTPs.  [To be implemented by: GRCA/Optimization Steward] 

 Use receiving water quality targets developed through the Water 

Management Plan to assist in evaluating performance improvement targets. 

[To be implemented by: GRCA] 

 

Optimization Activities 

 Work with candidate WWTPs to initiate additional demonstrations of 

optimization approaches such as technical assistance and support. [To be 

implemented by: GRCA/Optimization Steward]  

 Continue using the performance-based training model and develop additional 

performance-based training for the watershed community. For example, 

develop topic or problem-specific forums for watershed operators, such as 

nitrifying lagoon effluent using intermittent sand filters at Plattsville. [To be 

implemented by: GRCA/Optimization Steward] 

 

Sustaining Mechanisms 

 Create a forum called the Provincial Wastewater Optimization Leadership 

Team (similar to US National Optimization Leadership Team) for 

municipalities that are using the CCP to improve performance or re-rate 

capacity.  It would be desirable to have MOE involvement in this forum.  The 

purpose of this forum would be to share information and ideas, provide peer-

level support to those involved in optimization, develop technical and human 

infrastructure resources to support optimization and work with the provincial 

and federal governments to create financial and policy incentives to support 

optimization.  [To be implemented by: WWOP Steering Committee and US 

AWOP advisors] 

 Pursue developing and organizing companion hands-on training for MOE 

staff, specifically for District Offices, Technical Support Section and Approvals 

Branch to increase familiarity and awareness with respect to how optimization 



Grand River Watershed-Wide Wastewater Optimization Pilot Project 

44 | P a g e  
 

approaches can support the abatement and approvals processes.  [To be 

implemented by: MOE] 

 Provide training to watershed community on MOE escalated compliance 

approach from voluntary compliance to enforcement and the CCP tool as a 

way to achieve voluntary abatement. [To be implemented by: MOE] 

 Consider methods for MOE to promote optimization, e.g. through the 

approvals modernization process.  [To be implemented by: MOE] 
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Appendix A: Summary of Workshop #1 Evaluation Forms 
 
27 questionnaire responses: 
 Poor/ 

Disagree 
1 

 
2 

 
3 

 
4 

Excellent/
Agree 

5 
Workshop (overall): 
Objectives of workshop met   2 13 12 
Well organized   2 12 13 
Offer ideas you can use/apply   1 14 12 
Effectiveness of small group 
discussions 

  2 14 11 

Time allocated   2 15 10 
Handouts were clear and helpful   2 14 10 
Workshop information is useful to 
you 

  6 8 13 

Presentations (overall) 
Clear   1 14 12 
Offer ideas you can use   2 12 13 
Usefulness of materials   3 11 13 
Time allocated   3 13 11 
Trainer: 
Knowledgeable/experienced    5 21 
Well prepared   1 6 20 
Easy to understand   2 9 16 
Maintained interest   1 11 15 
Answered questions    9 16 
Motivated you to make changes   2 11 14 
Training Exercises: 
#1 Per Capita Flows   2 11 14 
#2 Sludge Accountability   4 11 12 
Overall: 
Overall Workshop Rating   1 10 16 
 
Comments: 
What did you like most about the workshop? 
 Big picture 
 Clear, easy to follow, good example data 
 Encouragement for discussion 
 Transparency and sharing of information 
 Sample calculations were extremely helpful- examples of problems that 

others found in their systems 
 Discussions that occurred in smaller groups instead of the entire class 
 Can see the concept of working and improving what you may have rather 

than capital expenses 
 Excellent presentations 
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 Good interaction with participants 
 Sludge accountability 
 Useful tools 
 Ability to work with other municipalities and stakeholders 
 Material covered 
 Practical “hands on” approach 
 Pace and amount of information was good 
 Very informative- hope for the future 
 Overall purpose and flow 
 Allowed me to realize that these tools can be beneficial at my plant 
 Timing over 3 months- good idea 
 
What did you like least about the workshop? 
 Math 
 I like to have handouts in advance to jot down additional points 
 Not geared enough for me towards lagoons 
 Participants arriving late 
 Held on a Friday 
 Math and examples seemed rushed  
 
What changes would you make to improve the workshop? 
 Go a little longer 
 Strong emphasis of how the process can benefit the municipalities from an 

operations perceptive (what the operators can do differently and how the 
small changes fit into the larger picture) 

 More case studies (Note: this comment was made 3x on forms) 

 Name tags should be left out on a table with table numbers on it. Tables 
should be numbered so that people can pick name tags and just sit down 
sooner without disturbing the group. 

 Include an agenda handout 
 A little more on lagoon systems 
 
Other Comments: 
 Well Done! 
 I operate a lagoon system- workshop was really geared towards wastewater 

treatment plants 
 Great work to all! 
 Very informative 
 Excellent concept for improvement and optimization 
 Good workshop- the idea of homework seems like good motivation to 

participate 
 Well Done! 
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Appendix B: Workshop #1 Debriefing Notes 
 GRCA Headquarters, Cambridge,  
10 Sep. 2010. 
 
Participants:  
 

GRCA: Sandra Cooke, Mark Anderson 
Hamilton: Geoff Rae,  
MOE: Sherry Diemert (MOE), Nanthalie Osipenko (MOE),  
Guelph: Cam Walsh, Marcus Bell, Kiran Suresh, Tim Robertson, Shawn 
Neal,  
Halidmand: Jim Matthews, Phil Wilson, Paul Mungar, Tim Howarth,  
CPO: Dave Chapman. 

 
Comments/A’Ha’s: 
 
 By lunchtime, the light bulbs were going on; 
 Six Nations has lagoons only; you can do with process control with lagoons; 
 My table was engaged with the process; 
 Case study would have been more effective at the beginning rather than the 

end; 
 Case study was good as a conclusion; good purpose and flow to workshop; 
 My table was very interested; 
 No negative feedback; need more senior management involvement; 
 The challenge will be to maintain the momentum following the workshop; 
 Re question from Mount Forest: Data from a plant undergoing stress testing 

will still be relevant; 
 Gerry moved through the exercises too quickly; consider using the facilitators 

at each table to provide support to participants; 
 Importance of open information sharing; 
 Some fear on my part about what is involved in facilitation support; 
 People weren’t “quick to leave” at the end of the workshop; 
 GRCA has worked hard with partners to facilitate a positive environment; 
 Develop better use of facilitation support during the interactive exercises: 

- Hand out data set & have facilitators at each table support 
feedback; 

- Facilitators at each table indicate what timing is sufficient; 
 During the interactive exercise, there is fear about getting the wrong answer; 
 Some of the operators were lost when doing the calculations make it visual 

as much as possible; operators are very visual; 
 Put notes on figure of simple diagram of activated sludge plant to show where 

sludge is reported and produced; 
 The first two weeks after the workshop will be critical; 
 Staff from some municipalities had registered but did not attend; opportunity 

with OCWA to follow-up; 
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 Group was quite relaxed during the workshop; 
 Concern about bringing information back; 
 MOE staff at workshop were “program”, not compliance; 
 Concern about facilitation role; 
 Put Ontario CCP Handbook on the GRCA web site; 
 How do we put the PPG workshop together as the PPG is calculation 

intensive; 
 What will be the approach for the Oct. 13 presentation with MOE: how do we 

foster best management practices; 
 Impressed by the amount of work the Guelph/Haldimand County Team is 

undertaking on behalf of the Grand River; 
 Feedback from initiative will be provided to Water Manager’s Working Group; 

updates go the board; 
 Concern about the potential workload of those providing facilitation support; 
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Appendix C: Summary of Workshop #2 Evaluation Forms 
 
17 questionnaire responses 
 
 Poor/ 

Disagree 
1 

 
2 

 
3 

 
4 

Excellent/
Agree 

5 
Workshop (overall): 
Objectives of workshop met   2 10 5 

Well organized   3 7 7 

Offer ideas you can use/apply   2 9 6 

Effectiveness of small group 
discussions 

1 1 3 8 3 

Time allocated    13 3 

Handouts were clear and helpful   3 8 6 

Workshop information is useful to 
you 

   11 5 

Presentations (overall) 
Clear   1 11 4 

Offer ideas you can use   2 9 5 

Usefulness of materials    11 6 

Time allocated   2 10 3 

Trainer: 
Knowledgeable/experienced   1 6 9 

Well prepared   2 7 8 

Easy to understand   2 9 5 

Maintained interest   2 9 5 

Answered questions   1 9 5 

Motivated you to make changes  1 3 6 6 

Training Exercises: 
#1 PPG    12 14 

Overall: 
Overall Workshop Rating   1 11 4 
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Comments: 
 
What did you like most about the workshop? 
 Showed examples that have been applied e.g. City of Guelph; 
 Plotting out performance and analyzing processes to be optimized  -- 

forecasting needs & capital savings that could be minimized; 
 Very informative; employees from Guelph WWTP were very easy to talk to 

and willing to share experiences; 
 Subjects discussed were very useful on a practical level.  Basic concepts that 

can be implemented at any plant; 
 
What did you like least about the workshop? 
 Information is tough to present to all attendees (i.e. different types of 

treatment); 
 Some of the handouts could have been more comprehensive. 
 
What changes would you make to improve the workshop? 
 Correct the errors on the worksheet; 
 Room was a little cramped; limited interaction; 
 More real life/operator results & feedback; 
 It would have been nice to see the costs of implementing changes so that 

others could use the information for proposing changes to their management; 
 More real experiences or challenges; 
 Include more group discussion about other plant issues from the previous 

workshop; 
 More chance to run through ideas and calculations and more understanding 

of different types of treatment i.e. EA, oxidation ditch, aerobic digestion, 
digester gas, influent sampling and loading; 

 More time between workshops.  Extra month maybe to track down hard to 
find data.  Take away exercises get pushed down the to-do list due to other 
priorities. 

 
Other Comments: 
 Excellent work GRCA, MOE, Dave, Haldimand team, City of Guelph team – 

Keep it up! 
 Very informative; Cutting edge concepts and technologies; 
 Still do not know who my support person is!  No one has contact me. 
 Nice job and well organized.  The use of City Hall was good. 
 Start on time. 
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Appendix D: Workshop #2 Debriefing Notes 
Guelph WWTP  
8 November 2010. 
 
Participants: 
 

GRCA:  Sandra Cooke, Mark Anderson; 
Guelph: Cam Walsh, Tim Robertson, Gerry Atkinson, Kiran Suresh, Gerry 

Wheeler 
Haldimand:  Jim Matthews 
CPO:  Dave Chapman 

 
Comments/A’Ha’s: 
 
 Include a glossary of acronyms for the binder; 
 Surprised that the turnout was so good—close to 40 attending; 
 Went very well:  good engagement, friendly, relaxed; 
 Generally, participants were more comfortable in Workshop #2 in comparison 

to Workshop #1; 
 Very impressed by the day; important to foster an atmosphere to share 

information; 
 Small video clip of sampling procedure by Guelph staff was very effective 

communication tool; an approach which could be used to upgrade training 
material; 

 Good level of interest from OCWA;  Jim Ellis is interested; 
 Re take-away assignment: one of the plant supervisor’s is holding information 

close to him; a result of the corporate culture? 
 Guelph HR staff were interested and helpful; they were “blown away” by 

presentations by Guelph staff; 
 We are on the right track; the message is about best practices; 
 Feedback from Guelph Councilor Salisbury was excellent; he was sincere 

and spoke from the heart; 
 Region of Waterloo was still at the table; delegate homework to a student; 
 News release sent out by City of Guelph; 
 Region of Waterloo expressed challenges getting data from OCWA in usable 

format; 
 The goal of plant automation is to support staff not to get rid of them; 
 Galt plant is a potential WWTP for optimization; 
 Guelph staff were excellent; 
 Operators from First Nations were struggling with workshop; need to consider 

an alternative approach for them; 
 Pace was good; Shawn was good; a good day; 
 Workshop was well packaged; 
 There is merit to have other participating organization host the meetings or 

workshops; 
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 Preparation of a PPG is a “mitt full”; workshop was as good as could be done 
in this regard; 

 The PPG is not primarily an tools for operators;  operators should understand 
some of the elements i.e. how surface overflow rate varies with respect to 
diurnal flow throughout the day; 

 Guelph has taken one clarifier out of service; 
 “Buzz” going on out there. 
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Appendix E: Summary of Workshop #3 Evaluation Forms 
18 questionnaire responses 
 
 Poor/ 

Disagree 
1 

 
2 

 
3 

 
4 

Excellent/
Agree 

5 
Workshop (overall): 
Objectives of workshop #3 met   1 11 6 

Well organized   3 8 7 

Presentations on each plant were 
of interest 

   7 11 

Offered ideas you can use/apply to 
your own plant 

 1 4 5 7 

Time allocated for final workshop 
was sufficient 

  1 8 9 

Presentations (overall) 
Gave you enough information for 
you to apply the tools effectively 

  3 12 3 

Were too demand and required too 
much time 

5 7 3 3  

Can be applied in the future to help 
operate/manage the plant 

  2 10 5 

Helped to clarify performance or 
capacity issues at the plant 

  4 9 4 

Peer Operator Facilitators: 
Were generally helpful and 
informative 

1   8 6 

Provided enough support to 
complete the take-away 
assignments 

1  1 9 3 

Watershed-wide Optimization Pilot for the Grand River Watershed: 
Do you think it would be helpful in 
future to periodically meet, on an 
informal basis, with peer operators 
in the watershed to discuss 
watershed issues and how 
wastewater operations can be 
improved? 

  2 6 10 

 
Comments: 
 
What recommended ‘next steps’ would you make to continue a watershed-
wide wastewater optimization program in the Grand River watershed? 
 
 Create a WWTP forum, for operators to discuss the optimization pilots and 

somewhere where questions could be asked. Utilize the process to 
essentially unite the plants across the watershed.  Also suggest that the 
plants that have completed definitely continue with more of the optimization. 
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 Maybe a one year follow-up report to see where everyone is with optimization 
(good & bad).  As well as changes to capital, if any, due to optimization pilot 
and ongoing investigations. 

 Recommend keeping the open communication with all municipalities in the 
watershed through (Forums).  Maybe create a forum tie-in with GRCA Water 
Forum or have a specialized Forum to discuss latest success 
stories/complications?  Compliance guidelines.  Discharge levels.  By-laws. 

 Follow-up with participants often to see if tools are still being used. 
 Continue with workshops, operator oriented. 
 There are some participants that have done a portion of the assignment.  It 

would be good to continue this and give them a chance to participate further 
and create their PPG.  Not sure if there is enough funding still available. 

 Establish as an annual or twice annual workshop for operators in watershed 
to present information on upgrades and GRCA watershed initiatives. 

 Stakeholders group that could meeting and set priorities. 
 Specific work and training on different issues i.e. sludge handling, aeration 

control, I&I work. Electricity conservation, water conservation, etc. 
 Possibly develop a program to optimize plants.  We identified a lot of issues, 

maybe look at how to implement changes to improve unit processes. 
 Periodic gatherings to discuss how programs to optimize are progress (i.e. 

update of PPG charts).  Discussion based on what has worked, what hasn’t 
worked.  Anything to continue the dialogue between municipalities/townships.   
Operator engagement – how do you move forward with this? 

 Consolidation of the results into a survey report? 
 Implementing technical assistance at a WWTP willing to complete.  I would 

like to participate in this exercise (time permitting). 
 Hold optimization workshops every 4 to 6 months. 
 It would be interesting to receive updates in the future from the participants to 

see what changes they’ve make based on the PPGs etc. and how they’ve 
improved performance, etc.  Also would be good to share ideas, improve the 
program, etc. 

 
What did you like most about the watershed-wide wastewater optimization 
pilot? 
 
 The ability to interact with other operators and plants. 
 Networking & hearing issues others are facing. 
 Networking with neighboring municipalities. 
 The work is doable – easy tools.  Can be applied to all applications.  Valuable 

resource. 
 Networking.  Plant tour of Guelph. 
 It is a great initiative which will help save the environment, save the Grand 

River, help in using capital budget for projects that prove to be required 
instead of just expanding based on design guidelines. 

 Networking and information sharing with other operators. 
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 Workshop #2: Guelph plant tour and networking with others.  Workshop #3: 
open discussions as a result of presentations. 

 Exchange of information from various plants. 
 The chance to meet other operators/staff; chance to hear about other plants, 

problems, successes. 
 Probably seeing the presentations and the knowledge shared as a result. 
 Chance to see how we are doing, in comparison to other plants…if these 

systems are improving.  I learned some stuff (great). 
 Opened my eyes to the limitations/constraints of the smaller municipalities 

within the watershed. 
 Collaboration and willingness to share information. 
 Having the opportunity to learn from others and work with our operators and 

those from other municipalities. 
 Working with other municipalities and helping improve their operations. 
 Well attended, attendees had various levels of experience.  Topics very 

applicable.  Summary presentation good. 
 Interesting to see the case studies and a qualitative look at the performance 

of different process steps.  Brantford has yet to complete the PPGs but is 
working toward finishing up to see the performance steps (i.e. capable). 

 
What did you like least about the watershed-wide wastewater optimization 
pilot? 
 
 Peer facilitation did not provide assistance, although I did not really require 

any. 
 Least about watershed-wide wastewater optimization is that sometimes even 

though operators saw value in the pilot and wanted to participate often they 
did not get time or support from their superiors to participate. 

 The amount of time some people spent on communication devices during 
presentations.  Also, the lack of some communities’ involvement. 

 This is more of a problem from our end, but the data gathering portion was a 
challenge. 

 The people or systems that were not here. 
 Homework –found it difficult to find time to complete due to busier than 

normal schedule. 
 Based on how the project was setup, all participants needed to commit lots of 

time to be successful.  However, without complete “buy-in” not all 
municipalities would be successful. 

 Not all participants stayed committed. i.e. participated in workshop #3. 
 Our municipality was unfortunately not able to meet all the deadlines for the 

take-away assignments.  It would have been interesting to see our PPG vs. 
similar plants   We are, however, working towards completing the PPG. 
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Other Comments: 
 
 Great job GRCA, Haldimand & City of Guelph.  Please look at continuing this 

initiative. 
 Great job, great ideas, networking, great open discussions. 
 Nice to see the effort put in across the watershed and not just the ‘large’ 

communities. 
 Keep going with this project.  It will help systems improve. 
 Might have been useful to have our operators more involved?  They were 

instrumental in providing data and facility tour.  Very interesting to see the 
range of facilities that were looked at in this pilot project and the unique 
aspects of each. 

 The pilot was well run and hopefully the tools taught will be used by all going 
forward. 

 Discussions were very topical.  Good sharing and exchange of ideas. 
 The optimization process can maybe be useful in the future for capital 

planning.  Establishing a consistent approach that is used across the 
watershed i.e. determine what unit processes to be upgraded rather than use 
of consultant, for instance. 
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Appendix F: Communication and Public Outreach Materials 
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Appendix G: Workshop for MOE and Environment Canada Staff Debriefing 
Notes 
13 October 2010. 
 
Participant Comments/Feedback: 
 
 What are the potential applications of optimization to policy development? 
 The MOE Approvals Branch should be included as they have a role in this 

process; 
 What kind of barriers are you facing as Abatement officers?: 

o Problems with data and potential approaches to resolving them; 
 Challenge to optimization?:  lack of expertise on part of abatement officers; 
 Need to improve corporate willingness  raise awareness; 
 Need to incorporate optimization into policy to assist abatement officers.  How 

to incorporate into C of A? 
 Need to identify a champion within MOE at senior level; 
 Suggestion re policy:  Re application for plant expansion   Show me your 

PPG.  “Could be huge.” 
 Asking for sludge accountability will increase awareness. 
 Need to establish an effective working relationship with MOE. 
 A better understanding of the goals (effluent limits and objectives) is required. 
 MOE and municipalities each have a job to do.  Need to learn from each other 

and not “hide the bad numbers”. 
 Re-rating is going against the current industry trend to de-rate facilities.  Need 

to increase the “comfort level” of Approvals Branch concerning re-rating. 
 Review approaches in U.S. and states and pick the best tools and 

approaches for use in Ontario; 
 MOE and EC should develop expertise to provide technical support to small 

communities and federal facilities. 
 Optimization is a catchall phrase of which CCP is but one of the tools; 
 Optimization is a “people process”: and GRCA can provide a forum to 

exchange information.  The process is evolving. 
 If you demonstrate improved performance, MOE will lock you into the lower, 

demonstrated concentrations. 
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Appendix H: AWOP Teleconference Call Debriefing Notes 
13 January 2011 
 
Participants (Location): 

PAI:  Bob Hegg (Fort Collins) 
US EPA:  Rick Lieberman (Cincinnati) 
 
GRCA: Sandra Cooke, Mark Anderson (Cambridge) 
Guelph:  Cameron Walsh (Guelph) 
Haldimand:  Jim Matthews (Cambridge) 
MOE: Nathalie Osipenko (Thunder Bay) 
CPO Inc:  Dave Chapman (Cambridge) 
 

Purpose of Call: 
 To obtain background information about U.S. EPA experiences in developing, 

structuring and managing Area-Wide Optimization Programs (AWOPs) to 
support planning for the next phase of the Grand River program. 

 
Background:  

Grand River: 
 Sandra provided background to Grand River program with current funding 

under source water protection program. 
 

US AWOP Approach: 
 In late 1980s Composite Correction  Program (CCP) was developed for 

wastewater treatment plants with a handbook developed and workshops 
presented; at that time, the U.S. EPA approach did not go beyond technical 
information gathering and dissemination; 

 For water plants treating surface water, the Area-Wide Optimization Program 
was initiated in 1990;  Texas and Pennsylvania were first states on board; 

 States and US EPA have the right to inspect a WTP at any time; leverage can 
be applied when state issues dissent decree if a facility is out of compliance; 

 From 1990-1993 the program focused on developing a CCP Handbook for 
drinking water following up on work initiated by the State of Montana; 

 The AWOP supports the Safe Drinking Water Act which is implemented 
through the states and seeks to go beyond current mandated compliance; 

 From 1993 to 1996/97 full program development  involved: 
> Performance-based training  (PBT) i.e. combination of hands-on 

and classroom training, 1 day per quarter focusing of such activities 
as jar testing; 

> Participation in the program is voluntary on part of plants; 
> Plants send 1 or 2 people per session (once per quarter) and 

homework is assigned; a manager must attend once every 1 to 1 ½ 
years; 

> State personnel go on-site to assist plant staff to complete 
homework; 
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> Meetings are held at different plants; 
> Some AWOPs are facilitated by state personnel; 
> Resourcing has been a problem at time throughout the years; 
> Data has  been compiled which shows improved performance 

following performance-based training; 
 Overall management of AWOPs in U.S., is directed by the National 

Optimization Leadership Team which is a “brain trust” or advisory group for 
the program;  more information can be found on web site for Association of 
Sate Drinking Water Administrators, www.asdwa.org 

 21 of 50 states in U.S. are involved in water AWOP; 
 AWOPs have resulted in status reporting (via monthly operating reports which 

go beyond simply reporting if a plant is in compliance or not);  this information 
has proven very valuable to regulatory agencies; 

 Most of the efforts on AWOP for wastewater treatment plants has occurred in 
Canada via Environment Canada, Halton, Guelph and GRCA. 

 
Comments/Suggestions re AWOP: 
 The people that you work with are key in determining success i.e. the State of 

Idaho were “terrific champions” early on, but faded after some key individuals 
retired;  

 “Hand pick” people who will help make the Grand River program successful 
and “hand pick” facilities which we could be successful; be careful when going 
into facilities i.e. need 3 or 4 plants with minimal institutional issues to 
demonstrate success; 

 Look at structuring overall program in a similar fashion to National 
Optimization Leadership Team which help quarterly meetings at national level 
in U.S.; 

 Follow-up phases for Grand River could include application of technical 
assistance at selected plants to demonstrate success or performance-based 
training as per U.S. AWOPs; 

 With respect to performance-based training, peer pressure in small groups 
through repeated exposure helps to keep people accountable;  however, 
there has been some program “drop outs”; 

 Re linking optimization to financial incentives: Pennsylvania provided lower 
bond rates for financing expansions and upgrades for plants involved in 
optimization; 

 AWOP has been the best answer to providing technical support to small 
“Mom and Pop” systems; 

 
Other: 
 Great Lakes Protection Fund may provide an opportunity for joint US/Canada 

approach re TP reduction to protect Lake Erie; 
 Some states have challenges balancing “black hat” (enforcement) vs. “white 

hat” (technical assistance)  roles; 
 Bob and Rick are amenable to follow-up telephone calls; 
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Appendix I:  Planning Workshop Debriefing Notes 
3 March 2011 
 
Participants (Location): 

 
GRCA: Sandra Cooke, Mark Anderson 
Guelph:  Cameron Walsh 
Haldimand:  
MOE: Nathalie Osipenko (via video link with Thunder Bay), Dave Bray, 
Kyle Davis. 
CPO Inc:  Dave Chapman 

 
“Lessons Learned”: 
 
 Good feedback on workshop format and development of the watershed 

community 
 Challenging to coordinate and schedule among multiple parties, e.g. GRCA, 

municipal staff, facilitation support staff, etc. 
 Broad range of compliance limits, effluent quality, technical understanding 

and level of operating complexity across watershed 
 Cross-jurisdictional nature of watershed management, e.g. some of Oxford 

Count WWTPs in GRCA and the rest in UTRCA; 
 Multiple MOE District/Regional Offices in GRCA; 
 Hands-on learning was very effective; 
 Those that participated in all workshops were engaged, interested and shared 

openly; 
 Teleconference with US experts was very helpful in stimulating ideas for 

structuring the program, e.g. hand pick people to participate, National 
Optimization Leadership Team structure; 

 positive forum, non-threatening environment, homework was an effective 
learning tool, potential for future performance based training using similar 
approach; 

 MOE has missed out on hands-on part of this pilot, evolve some training e.g. 
on data collection and review. CW – try looking at CCP through abatement 
perspective and develop training 

 1st workshop could have been intimidating but they came back (why?), were 
we successful in continued involvement because of facilitation support staff 
(both participants and facilitators were learning), providing support by peers 
may be very important; 

 weakness in approach is the need for QA/QC during data gathering, needs to 
be built in from the start; 

 MOE has experience with report card format (ag program in SW Region 
London) 

 opportunity to change culture from reactionary to proactive achievement of 
best practices; 
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 time to bring in MOE at District level (train the trainer), previous experience 
from spills/bypass workshops suggests that involvement may be dependent 
on need to connect with others in community 

 idea of training for watershed community (cumulative effects, working with 
neighbors), building expertise and skills, CEUs are a good incentive, good 
idea for training MOE – workshops for Eos including webinars 

 GRCA developed experience and confidence to deliver this program 
 need to have stewardship, e.g. Dave Chapman, important to have someone 

who is focused on this 
 working with other plants was a great opportunity for WWTP operators, 

certification for optimization facilitators?  Need to have training in non-
technical areas, e.g. dealing with people.  Formalize succession planning to 
continue to grow skills. 

 management support is key. E.g. PBT in US is quarterly  and managers are 
required to attend at least once per year.  Need to keep management 
involved going forward. 

 present final report to wastewater managers 
 how can this approach be expanded to other areas, e.g. industrial sewage? 
 GRCA to bridge agricultural and wastewater community to 

promote/demonstrate best practices; 
 can this be expanded to large private systems (e.g. trailer parks) 
 how to expand this to other watersheds? 
 early conversations about taking this type of approach to UTRCA 
 need to acknowledge a similar program on the water side 
 Haldimand staff had challenges with workload but found it very interesting  
 use development of facilitators as a training/staff development opportunity  
 can bring forward the idea of facilitator certification to the appropriate MOE 

branch; 
 how to fit this in as we go forward? How is this going to be staffed/resourced 
 
Recommendations: 
 
[NOTE: All recommendations should include an implementer] 
 
 Incorporate information on spills and bypasses by referring to MOE District 

report; 
 Use GRSM to assess benefits to the river assuming optimized performance 

has been achieved at all plants; 
 Identify a process to develop incentives for optimized performance, e.g.  

◦ financial incentives (matching funding for upgrades,  
◦ performance-based bonus,  
◦ priority for funding when CCP is demonstrated, stop rewarding poor 

performance 
◦ offset added staff resources, chemical costs, etc. associated with 

optimized performance, reduced capital and operating costs,  
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◦ increasing technical knowledge of operators,  
◦ succession planning,  
◦ CCP can be used to demonstrate due diligence and risk mitigation,  
◦ How does optimized performance impact on future C of A 

applications? E.g. are plants going to be penalized for good 
performance in Policy 2 receivers? 

 Consider ways to create a funding mechanism to undertake optimization; 
 Develop targeted performance improvements for watershed plants. 

Performance targets established for unit processes, not just effluent. Include 
this information in a “report card” format. 

 Identify potential candidates to demonstrate optimization.  Galt has expressed 
an interest, Guelph as an example of rerating, Caledonia for enhanced 
ammonia removal, Paris and Fergus may also be good candidates based on 
data collected.  Brantford should also be included. (need to have voluntary 
involvement); 

 Continue with performance-based training model, continue to develop and 
implement PBT for the watershed community; 

 Develop companion hands-on training for MOE, specifically District, Tech. 
Support and Approvals.  Use Guelph and Caledonia as examples and engage 
EOs that were involved. 

 Provide training to watershed community on MOE escalated compliance 
approach from voluntary to enforcement and the CCP tool as a way to 
achieve voluntary abatement; 

 Develop topic or problem-specific forums for watershed operators, e.g. how to 
nitrify lagoon effluent use the operation of the intermittent sand filters at 
Plattsville as an example.  Could be ad hoc or as needed based on 
recommendation of the quarterly leadership team meetings. 

 Establish receiving water targets (e.g. through WMP) akin to RAP targets, link 
these to future C of A objectives and/or limits; 

 MOE to consider potential to include optimization into Approvals 
modernization process, e.g. require VE/CPE as part of the approval 
application; 

 Source Protection planning recommendation; 
 Update CCP manual from 1996, e.g. to include UV disinfection, lagoons; 
 Maintain contact with US EPA and Bob Hegg to learn from their experiences; 
 Create a forum (similar to US National Optimization Leadership Team) for 

municipalities that are doing CCP including GRCA + MOE + Bob Hegg/Dave 
Chapman, sharing ideas and problem-solving, set direction and sustain 
optimization program, lobbying MOE, grow expertise (see summary notes).  
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