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1   Project 
 

 Introduction 
The objective of this System Assessment Report (SAR) is to verify that the operation, supply, 

and distribution of water provided by the Cornwallis Water Treatment Plant (WTP) complies 

with the environmental standards for safe drinking water as outlined in the Nova Scotia 

Treatment Standards for Municipal Drinking Water Systems (June 2022). This report follows the 

Terms of Reference provided by Nova Scotia Environment and Climate Change (NSECC). In 

addition to verifying the required performance, this report will identify any sources of 

concern and provide appropriate recommendations. 

 

The overall study area includes the Cady Lake watershed source, treatment plant, storage 

and distribution facilities which are owned and operated by the Municipality of the County 

of Annapolis (MCA), to provide drinking water to residents of Cornwallis Park. Infrastructure 

included in the municipal drinking water system includes: 

 Cady Lake and various water bodies in the Cady Lake Source Water Protection Area. 

 Head Pond dam and raw water transmission main. 

 Raw water reservoir. 

 Cornwallis WTP. 

 Treated water storage reservoir. 

 Distribution watermains. 

 

 Purpose 
CBCL Limited (CBCL) has been engaged to complete the 2023 SAR for the MCA to verify that 

the system meets the requirements to comply with the current standards outlined by 

NSECC. The previous SAR for the Cornwallis system was completed in April 2013.  

 

This report, prepared by CBCL, verifies that the WTP can: 

 Meet current environmental standards, which are frequently updated and enhanced for 

public health protection. 

 Meet the minimum requirements set out in the Nova Scotia Treatment Standards for 

Municipal Drinking Water Systems. 

 Demonstrate performance with disinfection criteria. 

 Demonstrate performance with turbidity criteria.  
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 Demonstrate that online equipment is in place and appropriately alarmed to 

continuously monitor chlorine residual, individual filter effluent, and all parameters 

related to other primary disinfectants. 

 Confirm that waste streams generated by treatment facilities are adequately managed. 

 

This report is organised into four sections as follows: 

1 Characterization of the Water Source. 

2 Treatment Processes, Facilities and Equipment. 

3 Operations, Monitoring and Management.  

4 Ability to Comply. 

 

 

 



 

 Cornwallis WTP System Assessment Report 3 

2  Characterization of the Water 

Source 
This section of the SAR characterizes the source water for the Cornwallis WTP by outlining 

the source water and reporting on the following:  

1 Microbial risks. 

2 Chemical and physical risks. 

a. Lead and corrosion control. 

b. Guidelines for Canadian Drinking Water Quality (GCDWQ). 

c. Guideline for Monitoring Public Drinking Water Supplies (GMPDWS). 

d. Source Water Protection Plan (SWPP) monitoring. 

3 Filter backwash waste. 

4 Source quantity.  

5 SWPP. 

 

 Source Description & Schematic 
Throughout this report and in previous reports, Lake Cady is referenced as the primary 

source of drinking water supply for the Cornwallis WTP; however, the 2015 source water 

protection plan (SWPP) describes that the actual source of supply, a dammed head pond 

on the West Moose River, is typically replenished more from other sources within the 

watershed (including 2,260 hectares of catchment area which make up the headwaters of 

West Moose River as well as Potter Lake, Mud Lake, and Shell Camp Lake). The relative 

contributions to the head pond from Lake Cady versus other sources within the watershed 

are variable depending on rainfall and water levels. Water from the West Moose River dam 

flows by gravity to the raw water storage pond located off South Broadway Avenue in 

Cornwallis. The total raw water transmission main is reportedly 10.8 km in length, but 

complete details of the routing of the transmission main were not available to confirm. The 

approximate routing is north-northeast from the reservoir (assumed to be along 

Clementsport Road) in a 60-year-old steel pipe approximately 6.6 km to the Clementsport 

Dam, before connecting to a 2.9 km section of PVC watermain constructed in 1999/200, 

which connects to an existing main from an area near the municipal wastewater treatment 

facility to the raw water reservoir. The raw water reservoir itself has a capacity of 27,000 

m3.  
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2.1.1 Back-up Water Supplies 
The Cornwallis WTP does not have a back-up water supply. Manual valves outside the WTP 

can be manipulated to bypass the raw water reservoir, feeding the WTP directly from the 

raw water transmission main, if there is a problem in the raw water reservoir itself.  

 

 Microbial Risks 
The microbial treatment requirements for municipal water treatment systems supplied 

with surface water, such as Lake Cady, include the following: 

 3.0-log reduction in protozoa (e.g., Cryptosporidium oocysts and Giardia cysts). 

 4.0-log reduction in viruses. 

 

Log reductions of microbial agents must be achieved by a combination of engineered 

filtration and disinfection. Disinfection must provide a minimum of 0.5-log inactivation of  

Giardia. 

 

2.2.1 Surface Water Sources 
The raw water supply originates from a surface water source and is required to meet a 

minimum 3.0-log reduction for protozoa (e.g., Cryptosporidium oocysts and Giardia cysts) 

and a minimum of 4.0-log reduction of viruses according to the outlined requirements in 

the Nova Scotia Treatment Standards for Municipal Drinking Water Systems (2022). 

 

The Cornwallis WTP utilizes an engineered filtration and disinfection process consisting of 

coagulation, flocculation, dissolved air flotation (DAF), multimedia gravity filters, and 

chlorine disinfection to achieve the required log reductions. The Nova Scotia Treatment 

Standards for Municipal Drinking Water Systems assigns conventional filtration facilities with 

a 3.0-log removal credits for protozoa (e.g., Cryptosporidium oocysts and Giardia cysts), and 

2.0-log removals for viruses. Remaining log reductions for Giardia and viruses are met 

using free chlorine (sodium hypochlorite). Table 2.1 provides the minimum pathogen 

reduction credits achieved at the Cornwallis WTP by unit process. 

 

Table 2.1: Minimum Pathogen Reduction Credits Achieved at the Cornwallis WTP 

Treatment 

Technology 

Protozoa 
Virus Individual Filter Turbidity Limit 

Cryptosporidium Giardia 

Conventional 

Filtration 
3.0-log 3.0-log 2.0-log 

 Shall be less than 0.2 NTU 95% 

of the time in each calendar 

month. 

 Shall not exceed 1.0 NTU at any 

time. 

 Filter-to-waste until below 0.2 

NTU. 

Chlorination  0.5-log 2.0-log  
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Minimum 

Total 

Reduction 

3.0-log 3.0-log 4.0-log  

 

2.2.1.1 Bacterial Quality 
The existing Approval to Operate (Schedule A) does not require raw water bacteriological 

testing for total coliforms and E. coli at the Cornwallis WTP, and as such, no raw water 

quality data is available to review. As the plant treats surface water, it is assumed that 

colony-forming bacteria is regularly present in the source water. 

 

2.2.1.2 Protozoa Water Quality 
Schedule A within the existing Approval to Operate document prescribes that the minimum 

sampling frequency requirements to test for the presence of protozoa (Cryptosporidium 

oocysts and Giardia cysts) in the raw water is at the request of NSECC. To date, no raw 

water protozoa quality testing has been requested. The prevalence of protozoa in the 

source water is unknown, the plant is designed to treat surface water and as such the 

assumption is that protozoa may be present at any given time.  

 

2.2.1.3 Viral Water Quality 
Schedule A within the existing Approval to Operate document outlines that the minimum 

sampling frequency requirements to test for the presence of viruses in the raw water is at 

the request of NSECC. To date, no raw water virus testing has been requested. No 

information on viral water quality is available; it is assumed that viruses may be present in 

the source water at any given time.  

 

2.2.2 Groundwater Sources 
There are no groundwater sources utilized by the Cornwallis WTP. 

 

 Chemical & Physical Risks 
 

2.3.1 Disinfection By-Products 
Trihalomethanes (THMs) and Haloacetic Acids (HAAs) levels are currently monitored on a 

quarterly basis at three different locations within the distribution system to establish 

Locational Running Annual Averages (LRAAs). The sample locations are as follows: 

 

 Site A: Cornwallis Wastewater Treatment Plant (WWTP). 

 Site B: Annapolis Basin Maintenance. 

 Site C: 490 South Broadway Ave (Water storage tank). 

 

Site C represents the entry point to the distribution system. Site A was selected due to its 

long retention time at the distal end of the system . Site C was selected to represent the 
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central part of the distribution system. The number of sampling locations is adequate for 

the Cornwallis WTP. The mapped locations of the Disinfection By-Product (DBP) sampling 

points are presented in Appendix C.   

 

Site A does not adequately represent the distal end of the distribution system. MCA 

should switch this sampling location to ZURI Canada located on Burns Hill Road, 

where distribution turbidity, chlorine residual and bacteria are currently sampled. 

This is the farthest area served by the WTP and would, therefore, have the longest 

retention time.  

 

2.3.1.1 Trihalomethanes  
THM concentration results for 2022 are provided in Table A.3 (Appendix A). THM levels 

observed in the distribution system complied with the LRAA maximum of 100 µg/L. 

 

2.3.1.2 Haloacetic Acids  
HAA5 concentration results for 2022 are provided in Table A.3 (Appendix A). HAA5 levels 

observed in the distribution system complied with the LRAA maximum of 80 µg/L. 

 

2.3.1.3 Other Disinfectant By-Products 
Other DBPs listed in the NSECC Terms of Reference include Bromate, Chlorate, Chlorite, 

and N-Nitroso dimethylamine (NDMA). The Cornwallis WTP utilizes sodium hypochlorite for 

primary and secondary disinfection, therefore, monitoring for these other DBPs is not 

required since sodium hypochlorite is not stored for more than three months. 

 

2.3.2 Lead & Corrosion Control 
 

2.3.2.1 Lead 
MCA has established a Lead and Copper Sampling Program. The purpose of this program is 

to implement consistent sampling of lead in residential buildings to assess public exposure 

to lead, as well as to evaluate the WTP’s Corrosion Control Program.  

 

The Lead Sampling Program outlines the sample locations and provides the following 

sections: 

 Collecting Samples for Lead and Copper. 

o Sample Protocol and Number of Samples. 

o Sample Information. 

 Notification and Investigation Procedures. 

 Taking Action. 

 Public Information and Communication Plan. 

 

The Guidelines for Canadian Drinking Water Quality (GCDWQ) sets the Maximum Acceptable 

Concentration (MAC) of 0.005 mg/L for total lead. According to the Requirements for Lead 
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and Copper Management, the minimum number of sample locations is determined by the 

current serviced population. Table 2.2 displays the ranges for the minimum number of 

sample locations based on serviced population. 

 

Table 2.2: Minimum Number of Sample Locations for Lead and Copper Sampling 

Number of People Served Number of Sample Locations (Annual) 

≤500 5 

501-3,300 10 

3,301-10,000 20 

10,001-100,000 30 

>100,000 50 

 

As of 2022, the Cornwallis system serves approximately 750 people, therefore, 10 locations 

are required to comply with the Lead and Copper Sampling Program. MCA sampled four 

residential locations for lead, which is not in compliance with the minimum number of 

sample locations required.  

 

Sampling occurred in June 2022 for both lead and copper. Copper was re-tested in July 

2022. 1L Random Daytime Samples (RDT) were collected from the kitchen of residences 

and sent to a third-party lab for analysis. Sample locations, dates, and results for 2022 are 

provided in Table 2.3 and Table 2.4. 

Table 2.3: Lead & Copper Sampling Locations & Results 

Sample Date Address Lead Results (µg/L) Copper Results (µg/L) 

06/14/2022 
90 Hillside 

Drive 
<0.5 9 

06/14/2022 406 Dingle Rd. <0.5 5 

06/14/2022 
149 Topsail 

Ave. 
<0.5 19 

06/14/2022 
108 Old School 

Hill. 
<0.5 7 

 

Table 2.4: Copper Sampling Locations & Results 

Sample Date Address Copper Results (µg/L) 

07/06/2022 90 Hillside Drive 4 

07/06/2022 406 Dingle Rd. 2 

07/06/2022 149 Topsail Ave. 17 

07/06/2022 108 Old School Hill. 3 

 

The 2022 Lead and Copper Sampling Program results all indicate lead concentrations are 

below the MAC limit of 5 µg/L, and copper concentrations are below the MAC limit of 

2,000 µg/L. 
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Residents were notified about potential lead and copper testing by word of mouth, and as 

a note on their water bills in 2022. The information on the water bill notice did not meet 

the minimum requirements set by section 3 in the NSECC Requirements for Lead and Copper 

Management and MCA was unable to obtain 10 residential spots to sample. Due to this, 

MCA is not in compliance with the current Approval to Operate.  

 

Moving forward, MCA should ensure information communicated to residents for 

participation in the program meets the minimum requirements set in section 3 of 

the Requirements for Lead and Copper Management. Clarification from NSECC on lead 

and copper sampling requirements should be requested and an updated Approval to 

Operate with current sampling requirements should be provided.  

 

2.3.2.2 Corrosion Control  
Corrosion control inhibitors in the form of a zinc orthophosphate blend, are injected into 

the process stream prior to distribution.  

 

The Cornwallis WTP’s Approval to Operate (Schedule A) includes requirements for a 

Corrosion Control Monitoring Program, including sampling for various parameters on a 

quarterly basis for two consecutive years. Sampling parameters include the following: 

 pH. 

 Alkalinity. 

 Conductivity. 

 Temperature. 

 Dissolved oxygen. 

 Chlorine residual. 

 Corrosion inhibitor residual  

 

The sampling locations and frequency outlined in the Approval to Operate indicates that a 

total of three sampling sites are required (one leaving the WTP and two in the distribution 

system). MCA’s 2022 Annual Sampling Plan included these parameters (with the exception 

of corrosion inhibitor residual) under Section 2.1.7 – Corrosion Monitoring Program, but no 

results were included in the 2022 Annual Report.  

 

Currently no comprehensive document outlining the Corrosion Control Plan has 

been developed. No sampling results for the parameters identified in the Approval to 

Operate and the Annual Sampling Plan were available for review. A Corrosion 

Control Plan should be developed and should include a detailed sampling plan, 

action limits for corrosion monitoring parameters, and description of follow-up 

actions. If water is deemed non-corrosive from sampling results, a request to NSECC 

for a reduction in sampling frequency can be made. 
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2.3.3 Guidelines for Canadian Drinking Water Quality 
All parameters with associated MACs listed in the GCDWQ are required to be analyzed from 

a raw and treated water sample every five years. The most recent rounds of GCDWQ 

compliance sampling were completed on the following dates: 

 

 Sample Date#1: August 30, 2016.  

 Sample Date #2: July 27, 2021. 

 

The last round of provided sampling results, are provided in Appendix E. All raw and 

treated water samples were in compliance with the MACs for health-related parameters of 

the GCDWQ in 2021, with the exception of manganese. Raw and treated water parameters 

including total iron, pH, and turbidity exceeded the Aesthetic Objective (AO) values as 

presented in Table 2.5. 

 

Table 2.5: Parameters Exceeding GCDWQ Guidelines. 

Parameter 

GCDWQ Sample 

Date/Result Guideline 

July 2021 

Total Iron (Raw Water) 1.0 mg/L AO: 0.3 mg/L 

Total Manganese (Raw Water) 0.153 mg/L AO: 0.02 mg/L 

True Color (Raw Water) 92.1 TCU AO: 15 TCU 

pH (Raw Water) 6.67 AO: 7.0-10.5 

Turbidity (Finished Water) 1.1 AO: 1 NTU 

Turbidity (Raw Water) 2.0 AO: 1 NTU 

 

The Cornwallis WTP has commenced remedial measures to ensure exceedances are 

identified and investigated. The next round of sampling will be completed in 2027 to meet 

the minimum requirement of one sampling event every five years. 

 

2.3.4 Guidelines for Monitoring Public Drinking Water Supplies 
The Nova Scotia Treatment Standards Municipal Drinking Water Systems requires that 

municipal water utilities monitor water quality for the parameters listed in the GMPDWS. As 

per the Approval to Operate, the GMPDWS samples should be collected and tested annually 

in raw and treated water. The last round of sampling results from July 2022 are provided in 

Appendix F. 

 

All raw and treated water samples were in compliance with the MACs for health-related 

parameters of the GCDWQ in 2022, with the exception of manganese. Raw and treated 

water parameters including total iron, pH, and turbidity exceeded the Aesthetic Objective 

(AO) values as presented in Table 2.6. 
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Table 2.6: Parameters Exceeding GMPDWS Guidelines 

Parameter 

GMPDWS Sample 

Date/Result Guideline 

July 2022 

Total Iron (Finished Water) 0.65 mg/L AO: 0.3 mg/L 

Total Manganese (Finished Water) 0.133 mg/L AO: 0.02 mg/L 

pH (Raw Water) 6.41 AO: 7.0-10.5 

Turbidity (Finished Water) 2.3 AO: 1 NTU 

Turbidity (Raw Water) 4.2 AO: 1 NTU 

 

The Cornwallis WTP has commenced remedial measures to ensure exceedances are 

identified and investigated. The next round of compliance testing is scheduled to occur in 

July 2023. 

 

Health Canada added a health-based maximum for total manganese of 120 µg/L in 2019. 

NSECC updated the GMPDWS to reflect this change and requires monitoring of total 

manganese in raw, treated, and distribution system samples. As per the Approval to 

Operate, manganese is sampled quarterly. No documentation of quarterly manganese 

sampling was provided. As per the 2022 Annual Report the treated water sample for 

manganese exceeded the GCDWQ MAC of 120 µg/L.  

 

MCA should begin sampling for manganese on a quarterly basis for both raw and 

treated samples to be in compliance with the current Approval to Operate.  

 

2.3.5 Source Water Protection Plan Monitoring 
The Lake Cady SWPP outlines the recommended monitoring plan and possible sources of 

contaminants as point sources and non-point sources. A list of the parameters, sample 

locations, and the associated sampling schedule is provided in Table 2.7. 

 

Table 2.7 Cornwallis Monitoring Stations & Sampling Schedule 

Parameter 

Locations 

Outlet of Cady 

Lake  

(low-density 

residential 

area) 

Outlets of Potter 

Lake, Shell 

Camp Lake, & 

Mud Lake 

Raw water 

before 

treatment 

Turbidity Quarterly Semi-annual Daily 

Conductivity Quarterly Quarterly Annual 

pH  Quarterly Quarterly Daily 

Total Coliform and E. coli Semi-annual Semi-annual Weekly 

Nitrate Semi-annual Semi-annual Annual 

Chloride Semi-annual Semi-annual Semi-annual 

Total Dissolved Solids (TDS) Annual Annual Annual 
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Pesticides Annual Annual Annual 

Polychlorinated Biphenyls (PCBs) Annual Annual Annual 

Volatile Organic Compounds 

(VOCs) 
Annual N/A Annual 

Total Petroleum Hydrocarbons Annual N/A Annual 

 

The sampling protocols for the active watersheds provides sufficient data and information 

needed to constantly evaluate the effectiveness of the SWPP. The sampling network 

provides MCA with a strong early warning system for potential contamination or changes in 

source water quality. 

 

Currently MCA has not implemented these parameters into regular sampling 

procedures. As per the Annual Sampling Plan and Annual report, no sampling occurs 

at the outlets of Potter Lake, Shell Camp Lake and Mud Lake. These watersheds all 

contribute to the dammed head pond on West Moose River and would have 

significant impact on source water quality. MCA should begin sampling all 

parameters listed at all locations to be in compliance with current Approval to 

Operate. The SWPP monitoring program locations should also be reviewed and 

updated to select sites that may better reflect the active watersheds that are 

contributing to the source water.  

 

2.3.6 Cyanobacteria 
A monitoring and protection program against the risk of cyanobacteria is required as per 

the Approval to Operate. Currently no cyanobacteria monitoring is implemented at the 

plant.  

 

In the event of a bloom, the conventional water treatment process will remove the majority 

of cyanobacterial biomass through the DAF and filtration processes. Any intracellular toxins 

(contained within the biomass) will be removed, however, dissolved cyanotoxins 

(extracellular) are not readily reduced in conventional surface water treatment processes. 

Free chlorine is moderately effective for the oxidation of microcystin and is in use at the 

facility. As a result, the WTP does have the capability to reduce total microcystin to some 

extent should a bloom occur. The primary challenge for microcystin removal is the lack of 

online monitoring or established criteria for chemical dosing and operating parameters 

when treating for this toxin. MCA should visually monitor for algal blooms on a weekly 

basis. Should MCA desire a proactive approach to cyanobacteria monitoring, rapid 

cyanotoxin strip tests or algal monitoring sondes could be implemented into the existing 

monitoring plan. 

 

MCA should implement a monitoring and protection program against the risk of 

cyanobacteria. If algal blooms are suspected, response triggers for cyanotoxin 

testing (microcystin-LR) should be conducted.  
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 Filter Backwash Water  
Filter backwash water from the treatment process is fed directly into the wastewater 

collection system. This system flows to the Cornwallis WWTP located on Billy Bishop Road. 

After treatment, the wastewater is released into the Bay of Fundy. Consequently, the filter 

backwash water has no impact on the source water quality. Filters continue to divert 

effluent to filter to waste until turbidity levels return to 0.2 NTU.  This setpoint should be 

documented in the filtration SOP.  

 

 Source Quantity 
Water withdrawal permits are issued by NSECC in order to document the allowable 

withdrawals from the source water. The Water Withdrawal Approval Number is 2014-

090991 with an expiry date of October 1, 2025. The Approval is attached in Appendix H. 

 

The Approval authorizes the following withdrawal rates: 

 Average rate of withdrawal: 700,000 litres per day (L/day) (averaged over 30 days). 

 Maximum rate of withdrawal: 1,125,000 L/day (averaged over 3 days). 

 

Raw water flow data for 2022 is provided in Table A.6 (Appendix A) and summarized in 

Figure 2.1. A copy of the Approval for Storage of Water/Water Withdrawal for the Purpose of 

Municipal Water Systems is provided in Appendix H. The average daily rate of withdrawal of 

the Cornwallis WTP in 2022 was 538.9 m3/d, with a maximum rate of withdrawal of 

1,190 m3/d occurring in August. The water withdrawal limit is based on the maximum 3-day 

average withdrawal. Daily flows from August 2022 were analyzed to confirm water 

withdrawal limits were not exceeded over a 3-day average period. Therefore, MCA is in 

compliance with the current Approval to Operate. 

 



 

 Cornwallis WTP System Assessment Report 13 

 

Figure 2.1: 2022 Withdrawal Data by Month 

2.5.1 Demand Growth 
The approximate population of Cornwallis Park is 750. Given the current production rate of 

the system, demand growth is expected to be met by the current drinking water system for 

the foreseeable future. 

 

 Source Water Protection Plan 
The current SWPA was designated in 1965. Unfortunately, this designation does not follow 

the topographic divides very well and most significantly omits the area surrounding Shell 

Camp Lake. The SWPP recommends that a new Provincial Water Area designation be 

created. This would allow MCA to oversee regulated activities that may impair water quality 

within the Lake Cady Source Water Supply Area. 

 

The objective of the Cady Lake SWPP is to promote stewardship within the watershed and 

protect the drinking water supplied to the Cornwallis WTP. The original SWPP was adopted 

in 2015. The main risks that have been identified and established within the watershed 

were ranked and listed below: 

 

 

1 Fuel spills. 

2 Sedimentation. 

3 Herbicides and pesticides. 

4 Residential fuel storage. 

5 Road salt. 

6 Septic systems. 
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7 Forest fires. 

8 NSPI infrastructure. 

9 Wildlife and vegetation. 

 

The six primary management strategies adopted in the SWPP are described below: 

1 Acquisition of Land - Typically the most expensive option, but also the most effective, 

as it provides direct control over the land usage and development.  

2 Best Management Practices (BMPs) - Methodologies used by residents and industry 

to define practical and effective means of protecting source water areas.  

3 By-Laws - By-laws are enacted under Municipal Planning Strategies and allow the 

Municipality to restrict land usage and activities in sensitive areas.  

4 Contingency Planning - Not all risks to a Protected Water Area can be mitigated. 

Contingency Planning defines emergency response protocols, in case of a dangerous 

contamination occurrence within the Source Water Protection Area. 

5 Designation - Regulations enacted under the Nova Scotia Environment Act, Section 

106. The Source Water Protection Area can be formally designated as Protected Water 

Area under this legislation. Regulations can be drafted that would enable the Water 

Utility to define allowable activities within the protected area.  

6 Education and Stewardship – educating people and communities on the importance 

of source water protection creates a sense of ownership and shared responsibility of 

the water resource and the need for its protection. 

 

MCA indicated that an active Source Water Protection Advisory Committee (SWPAC) has not 

been held for an extended period of time. As such, the meeting minutes from the previous 

two SWPAC meetings are not attached as an Appendix. The date of the next SWPAC 

meeting has not been scheduled. 

 

MCA should recommence annual meetings of the SWPAC and determine the status of 

updating the SWPA under NSECC.  

 

 Conclusion & Recommendations 
 

2.7.1 Treatment Requirements to Protect Against Pathogenic 

Organisms 
The Cornwallis WTP draws water from Cady Lake. As per the Nova Scotia Treatment 

Standards for Municipal Drinking Systems, surface water sources require a 3.0-log reduction 

for protozoa and 4.0-log reduction for viruses. Using DAF, filtration, and chlorination, the 

Cornwallis WTP meets the treatment requirements to protect against Giardia, 

Cryptosporidium, and viruses.  
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2.7.2 Disinfection By-Products 
The Cornwallis WTP monitors THMs and HAAs at three different locations throughout the 

distribution system. Site C represents the entry point to the distribution system, Site A 

represents the distal end of the system, and Site B represents the central part of the 

distribution system. THM and HAA5 levels observed in the distribution system comply with 

the LRAA maximum of 100 µg/L and 80 µg/L respectively. 

 

Site A does not adequately represent the distal end of the distribution system. MCA 

should switch this sampling location to ZURI Canada located on Burns Hill Road, 

where distribution turbidity, chlorine residual and bacteria are currently sampled. 

This is the farthest area served by the WTP and would, therefore, have the longest 

retention time.  

 

2.7.3 Lead & Corrosion Control 
The Cornwallis WTP does not adequately monitor lead concentrations in the distribution 

system. In 2022, four residential locations were sampled, and the Approval to Operate 

requires a minimum of 10. Residents were notified about potential testing by word of 

mouth, and as a note on their water bills. The information on the water bill notice did not 

meet the minimum requirements set by section 3 in the NSECC Requirements for Lead and 

Copper Management. All four samples were under the MAC of 0.005 mg/L for lead. In 2023, 

MCA will sample 10 residential locations for lead and copper as per their Lead and Copper 

Sampling Program.  

 

Moving forward, MCA should ensure information communicated to residents for 

participation in the program meets the minimum requirements set in section 3 of 

the Requirements for Lead and Copper Management. Clarification from NSECC on lead 

and copper sampling requirements should be requested and an updated Approval to 

Operate with current sampling requirements should be provided.  

 

The Annual Report did not include results for corrosion monitoring parameters at any 

sampling locations in the distribution system, which is not in compliance with the Approval 

to Operate. MCA should begin sampling in accordance with its Annual Sampling Plan 

and Approval to Operate for corrosion control parameters. 

 

Currently no comprehensive document outlining the Corrosion Control Plan has 

been developed. This should include a detailed sampling plan, action limits for 

corrosion monitoring parameters, and description of follow-up actions. If water is 

deemed non-corrosive from sampling results, a request to NSECC for a reduction in 

sampling frequency can be made. 
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2.7.4 Guidelines for Canadian Drinking Water Quality 
The last round of provided sampling results, are provided in Appendix E. The last round of 

sampling, completed in July 2021, was partially in compliance with the NSECC sampling 

requirements of the GCDWQ. The raw water sample for manganese exceeded the MAC of 

0.12 mg/L. The Cornwallis WTP has commenced remedial measures to ensure exceedances 

are identified and investigated. The next round of sampling will be completed in 2027 to 

meet the minimum requirement of one sampling event every five years. 

 

2.7.5 Guidelines for Monitoring Public Drinking Water Supplies  
As per the Approval to Operate, the GMPDWS samples are collected annually and sent for 

analysis. The last round of sampling, completed in July 2022, was partially in compliance 

with the NSECC sampling requirements of the GMPDWS. The raw water sample for 

manganese exceeded the GCDWQ MAC of 0.12 mg/L. The Cornwallis WTP has commenced 

remedial measures to ensure exceedances are identified and investigated. The next round 

of compliance testing is scheduled to occur in July 2023. 

 

MCA should begin sampling for manganese on a quarterly basis to be in compliance 

with the current Approval to Operate.  

 

2.7.6 Source Water Protection Plan Monitoring 
The sampling protocols for the active watersheds provide sufficient data and information 

needed to constantly evaluate the effectiveness of the SWPP. The sampling network 

provides MCA with a strong early warning system for potential contamination or changes in 

source water quality. 

 

Currently MCA has not implemented these parameters into regular sampling 

procedures. As per the Annual Sampling Plan and Annual report, no sampling occurs 

at the outlets of Potter Lake, Shell Camp Lake and Mud Lake. These watersheds all 

contribute to the dammed head pond on West Moose River and would have 

significant impact on source water quality. MCA should begin sampling all 

parameters listed at all locations to be in compliance with current Approval to 

Operate. The SWPP monitoring program locations should also be reviewed and 

updated to select sites that may better reflect the active watersheds that are 

contributing to the source water.  

 

 

2.7.7 Filter Backwash Water Discharge 
Filter backwash water from the treatment process is fed directly into the wastewater 

collection system. This system flows to the Cornwallis WWTP located on Billy Bishop Road. 

After treatment, the wastewater is released into the Bay of Fundy. Consequently, the filter 

backwash water has no impact on the source water quality. Filters continue to divert 



 

 Cornwallis WTP System Assessment Report 17 

effluent to filter to waste until turbidity levels return to 0.2 NTU.  This setpoint should be 

documented in the filtration SOP.  

 

 

2.7.8 Source Quantity 
In 2022, the WTP did not exceeded the maximum rate of withdrawal averaged over a 3-day 

average period, therefore, the Cornwallis WTP is in compliance with it’s withdrawal limits in 

2022. 

 

2.7.9 Source Water Protection Plan 
Appendix B identifies the boundaries of the Cady Lake Source Water Protection Area. The 

SWPP proposed updating the current SWPA to better represent all source water areas that 

contribute to the Cornwallis WTP influent. The last two SWPAC meetings were not included 

as they have not been held for an extended length of time. 

 

MCA should recommence annual meetings of the SWPAC and determine the status of 

updating the SWPA under NSECC.  
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3  Treatment Processes, Facilities, & 

Equipment 
 

 Treatment Process 
The Approval to Operate classifies the system as a Class III Water Treatment Facility and a 

Class II Water Distribution Facility. The Approval to Operate is attached in Appendix G, and 

the details are as follows: 

 Approval Holder: Municipality of the County of Annapolis. 

 Approval No: 2009-065804-02. 

 Expiry Date: June 1, 2029. 

 

3.1.1 Treatment Process Schematic 
The WTP is a conventional DAF system followed by filtration , and consists of the following 

process units.   

 Aluminum Sulfate (Alum) Feed. 

 Sodium Carbonate (Soda Ash) Feed. 

 Coagulation. 

 Flocculation. 

 Clarification – DAF. 

 Multimedia Filtration. 

 Sodium hypochlorite feed (primary disinfection). 

 Filtered Water Sodium Carbonate (Soda Ash) Feed. 

 Corrosion Inhibitor Feed. 

 

A schematic of the treatment process is presented below in Figure 3.1 and in Appendix I. 
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Figure 3.1: Treatment Process Schematic 

 

 

3.1.2 Turbidity Levels & Associated Criteria 
 

3.1.2.1 Surface Water 
Table 3 of the Nova Scotia Treatment Standards for Municipal Drinking Water Systems outlines 

the prescribed filter turbidity levels. The individual filter turbidity limits for conventional 

filtration systems, such as Cornwallis WTP, are as follows: 

 

 Shall be less than or equal to 0.2 NTU in at least 95% of the measurements made or at 

least 95% of the time each calendar month.  

 Shall not exceed 1.0 NTU at any time. 

 Filter-to-waste filters shall be capable of directing filtered water to waste or recycle 

immediately following a backwash for a period of time until the filtrate turbidity is 

below 0.2 NTU.  

 

Verification of Filter #1, Filter #2, and Filter #3 to continuously achieve the minimum 3.0-log 

removal credits for protozoa and 2.0-log removal credits for viruses was evaluated using 

Option 1 as outlined in the NSECC Terms of Reference for Municipal Drinking Water Systems.  

The Cornwallis WTP utilizes SCADA to provide individual filter effluent turbidity data.  
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Table 3.1, Table 3.2, and Table 3.3, illustrate the 2022 turbidity level breakdown for Filters 1, 

2, and 3 respectively.  

 

Table 3.1: Percentile of Turbidity Readings below 0.2 NTU in 2022 (Filter #1) 

2022 Filter #1 

Month Total Readings Readings Below 0.2 NTU Percentile 

January 6,308 5,018 79.55% 

February 5,454 4,716 86.47% 

March 6,051 5,107 84.40% 

April 5,422 3,910 72.11% 

May 6,212 4,639 74.68% 

June 5,095 4,739 93.01% 

July 6,867 6,867 100.00% 

August 8,025 8,025 100.00% 

September 7,217 7,217 100.00% 

October 7,132 7,132 100.00% 

November 6,511 6,054 92.98% 

December 7,201 6,632 92.10% 

 

Table 3.2: Percentile of Turbidity Readings below 0.2 NTU in 2022 (Filter #2) 

2021 Filter #2 

Month Total Readings Readings Below 0.2 NTU Percentile 

January 6,270 4,150 66.19% 

February 5,491 5,447 99.20% 

March 6,073 6,070 99.95% 

April 5,397 5,382 99.72% 

May 6,137 5,951 96.97% 

June 5,155 4,429 85.92% 

July 6,834 6,086 89.05% 

August 8,030 7,488 93.25% 

September 7,176 7,176 100.00% 

October 7,058 7,058 100.00% 

November 6,630 5,175 78.05% 

December 7,222 6,603 91.43% 

 

Table 3.3: Percentile of Turbidity Readings below 0.2 NTU in 2022 (Filter #3) 

2022 Filter #3 

Month Total Readings Readings Below 0.2 NTU Percentile 

January 6,273 5,888 93.86% 

February 5,473 5,434 99.29% 

March 6,050 6,047 99.95% 

April 5,392 5,377 99.72% 

May 6,235 6,016 96.49% 
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June 5,125 4,363 85.13% 

July 6,826 6,084 89.13% 

August 7,982 7,440 93.21% 

September 7,199 7,176 99.68% 

October 7,104 7,104 100.00% 

November 6,605 5,078 76.88% 

December 7,158 5,506 76.92% 

 

The data presented in the above tables shows that all three filter units were not able to 

produce filtered water to comply with turbidity limits at all times in 2022. As such, the 

Cornwallis WTP does not meet the requirements to receive the removal credits as per Nova 

Scotia Treatment Standards for Municipal Drinking Water Systems. Control strategies such as 

more frequent backwashing and updating PLC programing should be implemented 

to mitigate exceedances. If exceedances remain an issue after operational changes 

have been made, a comprehensive filter evaluation could also be completed. This 

would be done to examine and evaluate the condition of the filters and if 

appropriate, provide filter optimization options and recommendations. 

 

The 2022 Annual Report only reported exceedances in October, which does not match the 

interval data provided. Daily grab sample readings were not provided and therefore could 

not be compared to interval or annual report data. Exceedances may not have been 

identified at the plant due to the high setpoint within the SCADA programming being 

set to 1.2 NTU, instead of 0.2 NTU. Due to this, the Cornwallis WTP is not operating in 

compliance with the current Approval to Operate. This programming has since been 

adjusted and the high alarm setpoint at the plant has been set to 0.2 NTU, and an 

automatic shutdown is initiated when filter turbidity levels exceed 1.0 NTU.   

 

All documented exceedances in the Annual Report were reported to NSE. The 2022 annual 

sampling plan outlines potential causes and action measures that should be followed when 

continuous turbidity monitoring of filtered water indicates turbidity levels exceeding 1.0 

NTU at any time, or 0.2 NTU more than 5% of the time each calendar month. These 

potential causes and action measures are summarized in Table 3.4 below.  

 

Table 3.4: Cornwallis Park WTP Potential Sources of Elevated Turbidity and Action Measures 

Potential Cause of 

Elevated Turbidity 
Identify Issue 

Remedial 

Measures 

Preventative 

Measures 

Elevated Iron and 

Manganese 

Red or black 

sediments in water, 

elevated sample 

concentrations.  

Increased water 

quality monitoring.  

Iron and manganese 

treatment.  

Increased Plant Flow 

Rate 
Review water use. 

Reduce plant flow 

rate.  

Operate within the 

approved design 

flow.  
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Improper Cleaning 

of Filters 

High turbidity after 

filtration.  
Backwash filters.   

Establish protocol 

for filter cleaning 

and maintenance.  

Online Turbidity 

Meter Error 

Quality control with 

handheld turbidity 

meter. 

Calibrate the 

turbidity meter.  

Establish QA/QC 

protocol.  

3.1.2.2 GUDI Wells 
This section is not applicable for this system. 

 

3.1.2.3 Non-GUDI Wells 
This section is not applicable for this system. 

 

3.1.2.4 Review of the Standard Operating Procedure for Filtration Process 
MCA currently does not have a Stand Operating Procedure (SOP) for standard filtration 

processes.   

 

MCA should create a comprehensive SOP for filtration process that includes daily 

operations procedures for filtration as well as clear procedures for notification, 

action items, plant shutdown, backwashing procedures, and bringing the WTP online 

after a process upset in the WTP filter effluent.  

 

3.1.2.5 Inspection of Turbidity Meters 
Online monitoring of filter effluent turbidity is conducted using a HACH 1720E series 

turbidimeter. These meters meet and exceed the USEPA Method 180.1 rules for measuring 

turbidity for drinking water compliance. The analysis method is based upon the 

comparison of light scattering by the sample under defined conditions with the intensity of 

light scattered by a standard reference suspension. These units are capable of measuring 

turbidity levels with an accuracy of ±2% of the reading or ±0.02 NTU (whichever is greater) 

from 0 to 40 NTU. These readings are double checked using a bench model HACH 2100 

turbidimeter. 

 

MCAs Operations and Maintenance Manual does not include a detailed quality assurance 

and calibration program. Turbidimeters are inspected on a weekly basis by operators and 

calibrated as needed.  

 

MCA should update the Quality Assurance/Quality Control (QA/QC) Standard 

Operating Procedure (SOP) to better reflect the operation, maintenance, and 

calibration of the online monitoring equipment. The updated SOP should include 

sections on equipment start-up, calibration, maintenance, and troubleshooting. 
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3.1.2.6 Filter Redundancy & Compliance 
The rated design capacity of the Cornwallis WTP packaged treatment system is 

2,100 m3/day (2.1 MLD) with one filter out of service. The plant runs at an average of 546 

m3/day, which can be adequately met by running only one filter. Filter capacity has been 

deemed to not be an issue as the Cornwallis WTP operates at a fraction of the design 

capacity.  

 

 

3.1.3 Membrane Filtration 
This section is not applicable for this system. 

 

3.1.4 Primary Disinfection 
Under the Nova Scotia Treatment Standards for Municipal Drinking Water Systems, treatment 

processes using surface water as their source water are required to have the ability to 

achieve: 

 3.0-log reduction for Giardia and Cryptosporidium.  

 4.0-log reduction for viruses. 

 A minimum of 0.5-log inactivation for Giardia with primary disinfection (chlorine) when 

used in conjunction with filtration.  

 

The filtration drinking water technology facility located in Cornwallis can receive a 3.0-log 

removal credit for protozoa (Cryptosporidium oocysts and Giardia cysts), and a 2.0-log credit 

for viruses, based on obtaining the individual filter turbidity limits described in the Nova 

Scotia Treatment Standards for Municipal Drinking Water Systems. Sodium hypochlorite is 

used to achieve primary chemical disinfection at the Cornwallis WTP. A schematic of the 

primary disinfection system is provided in Appendix K. 

 

In 2022 the system was not able to meet individual filter turbidity limits and 

necessary log reductions were not met. 

 

3.1.4.1 CT Calculations (CT Concept) 
Calculations are based on various operational, treatment, and system design parameters. 

Operational parameters including maximum flowrate, chlorine residual and contact 

volume will affect the time that primary disinfection occurs and the efficiency of 

disinfection. Furthermore, environmental conditions such as pH and temperature affect 

the efficiency of disinfection and are included in CT calculations. Calculations reflect the 

worst-case scenario to ensure that adequate disinfection will always occur in a given water 

disinfection system.  

 

Primary disinfection occurs in the treated water storage tank at the WTP and in the 

transmission line from the treated water storage to the first customer. The treated water 

storage is designed to hold a maximum volume of 2,045 m3 with a single unbaffled inlet 
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and outlet, so a baffling factor of 0.3 is assigned. The transmission main acts as a plug flow 

and has an assigned baffling factor of 1.0. While additional CT is achieved in the 

transmission main as calculated below, it should not be used in calculation of CT 

compliance for the purposes of conservatism. All design parameters used to calculate the 

CT ratio for the WTP are listed below in Table 3.4 and Table 3.5. 

 

Table 3.4: CT Design Parameters 

CT Design Parameters Values 

Maximum Flow (m3/day) 1227 

Maximum pH 8.0 

Minimum Temperature (˚C) 0.5 ˚C 

Minimum Free Chlorine Residual (mg/L) 
0.6 mg/L (Actual 2022 min. = 0.9 

mg/L) 

 

Table 3.5: Treated Water Storage & Transmission Line Design Parameters for CT Calculations 

Clearwell Design Parameters Values 

Treated Water Storage Volume (m3) 2,045 m3 

Minimum Water level in the Tank  20% 

Baffling Factor (Tank) 0.3 

Transmission Line Length (300 mm diameter) 140 m 

Transmission Line Volume (300 mm diameter) 9.9 m3 

Transmission Line Length (200 mm diameter) 50 m 

Transmission Line Volume (200 mm diameter) 1.6 m3 

Baffling Factor (Transmission Line) 1.0 

 

𝐶𝑜𝑛𝑡𝑎𝑐𝑡 𝑇𝑖𝑚𝑒𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑇𝑎𝑛𝑘  (𝑚𝑖𝑛) =
𝑉𝑜𝑙𝑢𝑚𝑒 (𝑚3) ∗  𝑣𝑜𝑙𝑢𝑚𝑒 %  

𝑀𝑎𝑥 𝐹𝑙𝑜𝑤 (
𝑚3

𝑑𝑎𝑦
)

=
(2045 𝑚3) ∗  20%

1,227 
𝑚3

𝑑𝑎𝑦

= 480 𝑚𝑖𝑛 

𝐶𝑜𝑛𝑡𝑎𝑐𝑡 𝑇𝑖𝑚𝑒  𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝐿𝑖𝑛𝑒 (𝑚𝑖𝑛) =
𝑉𝑜𝑙𝑢𝑚𝑒 (𝑚3)  

𝑀𝑎𝑥 𝐹𝑙𝑜𝑤 (
𝑚3

𝑑𝑎𝑦
)

=
11.5 𝑚3

1,227 
𝑚3

𝑑𝑎𝑦

= 13.5 min  (𝑛𝑜𝑡 𝑢𝑠𝑒𝑑) 

 

𝐶𝑇𝑎𝑐𝑡𝑢𝑎𝑙 (𝑚𝑔 ∗ 𝑚𝑖𝑛 𝐿⁄ ) = 𝐶ℎ𝑙𝑜𝑟𝑖𝑛𝑒 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 (
𝑚𝑔

𝐿
) ∗ 𝐶𝑜𝑛𝑡𝑎𝑐𝑡 𝑇𝑖𝑚𝑒 (min) ∗ Baffling Factor 

 

𝐶𝑇𝑎𝑐𝑡𝑢𝑎𝑙 (𝑚𝑔 ∗ 𝑚𝑖𝑛 𝐿⁄ ) = 0.6
𝑚𝑔

𝐿
∗ 480 ∗ 0.3 =  86.4  𝑚𝑔 ∗ 𝑚𝑖𝑛 𝐿⁄   

 
𝐶𝑇𝑟𝑒𝑞 = 46 𝑚𝑔 ∗ 𝑚𝑖𝑛/𝐿 (𝑓𝑜𝑟 0.5 𝑙𝑜𝑔 𝐺𝑖𝑎𝑟𝑑𝑖𝑎 𝑎𝑡 𝑇𝑒𝑚𝑝 =  0.5˚𝐶,  𝑝𝐻 =  8.0, 𝐹𝑟𝑒𝑒 𝐶ℎ𝑙𝑜𝑟𝑖𝑛𝑒 = <

 0.4 𝑚𝑔/𝐿) 
𝐶𝑇𝑎𝑐𝑡𝑢𝑎𝑙

𝐶𝑇𝑟𝑒𝑞
=

86.4  𝑚𝑔 ∗ 𝑚𝑖𝑛 𝐿⁄

46  𝑚𝑔 ∗ 𝑚𝑖𝑛 𝐿⁄
= 1.9 
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The CT calculation above for the 0.5-log inactivation of Giardia confirms that the Cornwallis 

WTP is meeting the minimum CT required. This is the case as the ratio of CTactual/CTrequired is 

greater than one and confirms proper disinfection. In 2022, there were no instances where 

operational conditions for adequate CT were not met. 

 

3.1.4.2  UV Disinfection (IT Concept) 
This section is not applicable for this system. 

 

3.1.4.3 Redundancy, Monitoring, & Alerting 
Online monitoring of chlorine residual is accomplished using a HACH CL17 chlorine 

analysers at the outlet of the treated water reservoir that continuously take primary 

disinfection residual readings and transmits this data to the SCADA system for monitoring 

and alarming, as required.  Control limits within the SCADA system are set to alarm and 

notify operators when the primary disinfection system is operating incorrectly.  

 

A portable chlorine residual analyzer (HACH DR2000 Spectrophotometer) is used to 

confirm chlorine residual. This unit can measure free chlorine residual from a range of 0.1–

2.0 mg/L (±0.2 mg/L). The device is in good working order and is maintained by operations 

staff. The device is calibrated when required to ensure accuracy and functionality. 

 

3.1.4.4 Standing Operating Procedures 
There is no formal SOP for the disinfection process. A general SOP describes how the CT 

concept of disinfection may be applied.  

 

MCA should update the current disinfection SOP to formally outline operational 

setpoints, worst case scenario CT values, response procedures, and 

operation/maintenance of the disinfection equipment. 

 

3.1.5 Secondary Disinfection 
Secondary disinfection is achieved by maintaining a minimum free chlorine residual of 

0.2 mg/L at all points within the distribution system. Grab samples are collected weekly at 

two designated sample locations. It should be noted that sampling locations for January 

and February occurred at the mall and at Annapolis Basin Maintenance. Samples for the 

remainder of the year were taken from ZURI Canada and Annapolis Basin Maintenance. All 

samples collected in 2022 met the required chlorine residual, though sampling locations 

were not in compliance with the Approval to Operate as a full year of weekly results is 

needed for each sampling location.  

 

The requirement to maintain an adequate secondary disinfectant residual throughout the 

distribution system drives the dose applied at the primary chlorination point.  
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3.1.6 Other Critical Processes  
Other critical processes include chemical injection systems for coagulation, pH adjustment, 

and corrosion control.  

 

3.1.6.1 Coagulation  
Aluminum sulfate (alum) is used as a coagulating chemical at the WTP. The coagulant 

causes the particles to become destabilized and begin to clump together in the raw water 

to form floc. Dissolved organics are precipitated and/or adsorbed to the floc. The floc floats 

to the surface of the DAF tank for skimming and is filtered out, resulting in the reduction of 

turbidity and dissolved organic material in the process water. Liquid alum from the alum 

storage tank is injected into the process stream before reaction tank 1.  

 

3.1.6.2 pH Adjustment 
Sodium carbonate (soda ash) solution is mixed in a chemical solution tank from dry 

powdered soda ash. This is injected into the process stream before reaction tank 1, to 

adjust the pH of the pretreated water to be within the optimal range for alum coagulation.  

 

3.1.6.3 Orthophosphate Feed 
Injection of orthophosphates into the treatment process provides corrosion control. The 

plant utilizes a zinc-orthophosphate product to protect the distribution system from 

corrosion. Orthophosphate is injected into the water stream prior to entering the treated 

water reservoir. 

 

3.1.7 Waste Streams 
 

3.1.7.1 Filter-to-Waste 
Upon completion of a successful backwash sequence, filter backwash water from the 

treatment process is fed into a holding tank, which feeds directly into the wastewater 

collection system. The filter backwash does not come in contact with the source water. The 

required range should be documented in the filter SOP.  

 

Filter backwash water is subsequently pumped into a municipal sewer and is treated at the 

Cornwallis WWTP. As a result, water quality measurements (Total Suspended Solids (TSS), 

[Al], [Cl], pH, and fish toxicity) are not measured and the backwash water has no effect on 

the surrounding surface water quality. 

 

3.1.7.2 Filter Backwash Water - Discharging into a Freshwater Watercourse 
This section is not applicable for this system. 

 

3.1.7.3 Filter Backwash Water - Discharge to Land or Soil 
This section is not applicable for this system. 
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3.1.7.4 Filter Backwash Water – Discharge to a Marine or Brackish 

Environment 
This section is not applicable for this system. 

 

3.1.7.5 Other Waste Streams 
MCA did not report where DAF float waste streams were directed or treated.  

 

 Distribution Water Quality 
Distribution system water quality samples are collected from the locations listed below. 

The Distribution Map is presented in Appendix C. 

 

 

Site A Cornwallis Wastewater Treatment Plant, Billy Bishop Road 

Site B Annapolis Maintenance, Corvette Drive 

Site C Zuri Canada, 1051 Waldeck Line Road (a.k.a. Burns Hill Rd) 

Site D Water Treatment Plant  

 

It should be noted that samples in January and February were collected at the local mall. 

The county sold the mall and public works are no longer allowed to sample there. Sampling 

locations were switched from the mall to Zuri Canada in March 2022.  

 

3.2.1 Chlorine Residual Levels 
Samples from the distribution system for chlorine residual were collected weekly at two 

sample locations using grab samples as per the Approval to Operate conditions. Samples 

were collected at Sites B and C from March to December. In January and February samples 

were taken from the local mall, therefore sampling results for Site C are incomplete. 

Results indicate the chlorine residuals did not fall below 0.2 mg/L or exceed 4.0 mg/L. 

 

3.2.2 Microbial Water Quality 
Schedule A in the existing Cornwallis WTP Approval to Operate requires samples to be 

collected on a weekly basis to monitor for total coliforms and E. coli. Samples were 

collected at Sites B and C from March to December. In January and February samples were 

taken from the local mall, therefore sampling results for Site C are incomplete. All test 

results were absent for the presence of E. coli and total coliforms in 2022. 

 

The number of samples taken in 2022 exceeds the minimum number of samples required 

for a population of 750 residents. The sampling locations represent the center and the 

distal end of the distribution system. As a result, the distribution system microbial water 

quality for the WTP is within compliance. 
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3.2.3 Turbidity 
The distribution system was monitored for turbidity on a weekly basis at two sampling 

locations (Sites B and C) from March to December. Samples in January and February were 

only taken at the mall; therefore, sampling results are incomplete.  

 

Schedule A in the Approval to Operate requires turbidity samples to be collected on a weekly 

basis to monitor for distribution turbidity to ensure values are maintained below 5.0 NTU. 

The sampling records for 2022 distribution turbidity levels for all locations were below the 

limit but are incomplete as a full year of sampling results was not provided.   

 

3.2.4 Cross Connection Control Program 
MCA has developed a Cross Connection Control Program to comply with NSECC 

requirements. The Cross Connection Control Program requires all multi residential units 

(greater than four units), industrial, commercial, and institutional buildings to install a 

Backflow Prevention Device (BFD) on their water service lateral. The devices are installed to 

provide premises isolation at the entrance to the building for new sprinkler services, and 

on the customer’s side of the water meter for domestic services. 

 

Currently the plan does not meet the minimum requirements outlined in A Guide to Assist 

Nova Scotia Municipal Water Works Develop a Cross Connection Control Program. MCA should 

update the cross-connection control program to include a detailed project scope, 

budget, authority, and timelines.  

 

3.2.5 Other Distribution System Monitoring Programs 
MCA conducts the following distribution system monitoring: 

 

 Annual flushing program with inspection of hydrants and system gate valves. 

 Ongoing leak detection program in development, includes both flow monitoring and 

correlation and acoustic leak detection equipment. 

 

There is currently no formal reservoir inspection program in place at the Cornwallis 

reservoir. It is recommended that a program be established to conduct interior inspection 

in the reservoir on a regular basis.  

 

 On-Site Inspection 
An on-site inspection was conducted on June 7, 2023, by Ben Bickerton, M.A.Sc., P.Eng. and 

Meghan Lea, M.A.Sc., EIT. 

 

 Conclusion & Recommendations 
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3.4.1 Filtration 
All three filter units were not able to produce filtered water with turbidity less than or equal 

to 0.2 NTU in at least 95% of the measurements made. As such, the Cornwallis WTP does 

not meet all the requirements to receive the removal credits as per Nova Scotia Treatment 

Standards for Municipal Drinking Water Systems. Control strategies such as more frequent 

backwashing and updating PLC programing should be implemented to mitigate 

exceedances. If exceedances remain an issue after operational changes have been 

made, a comprehensive filter evaluation could also be completed. This would be 

done to examine and evaluate the condition of the filters and if appropriate, provide 

filter optimization options and recommendations 

 

The plant can meet the maximum design flow of the WTP while only operating one filter, 

providing the necessary redundancy. 

 

3.4.2 Membranes 
This section is not applicable for this system. 

 

3.4.3 Primary Disinfection 
The WTP uses sodium hypochlorite as primary disinfection. Calculations for CT confirm that 

primary disinfection adequately attains a 2.0-log reduction of viruses and 0.5-log reduction 

of Giardia prior to entering the distribution system.  

 

MCA should update the current disinfection SOP to formally outline operational 

setpoints, worst case scenario CT values, response procedures, and 

operation/maintenance of the disinfection equipment. 

 

3.4.4 Secondary Disinfection 
Secondary disinfection is achieved by maintaining a minimum free chlorine residual of 

0.2 mg/L at all points within the distribution system. Grab samples are collected weekly at 

designated sample locations and online chlorine analyzers continuously monitor free 

chlorine residual levels leaving the WTP and water storage tank reservoir.  

 

3.4.5 Other Critical Processes 
Other critical processes include chemical injection systems for coagulation, pH adjustment, 

and corrosion control.  

 

3.4.6 Waste Streams 
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3.4.6.1 Filter-to-Waste 
The existing filter-to-waste sequence meets the requirements of the Nova Scotia Treatment 

Standards for Municipal Drinking Water. Filters direct water to waste holding tank when 

measured turbidity at the filter outlet exceeds 0.2 NTU. This required range should be 

documented in the filter SOP.  

 

3.4.6.2 Filter Backwash Water 
Filter backwash water is discharged into a municipal sewer and treated at the WWTP. 

Consequently, it has no effect on the water quality of surrounding surface water. 

 

3.4.7 Distribution Water Quality 
 

3.4.7.1 Chlorine Residual Levels 
Samples from the distribution system for chlorine residual were collected weekly at two 

sample locations using grab samples as per the Approval to Operate conditions. Samples 

were collected at a different site in January and February. Sampling results for one site are 

incomplete. Results indicate the chlorine residuals did not fall below 0.2 mg/L or exceed 4.0 

mg/L. 

 

3.4.7.2 Microbial Water Quality 
Samples from the distribution system for chlorine residual were collected weekly at two 

sample locations using grab samples as per the Approval to Operate conditions. Samples 

were collected at a different site in January and February. Sampling results for one site are 

incomplete. All test results were absent for the presence of E. coli and total coliforms in 

2022. 

 

3.4.7.3 Turbidity 
The distribution system was monitored for turbidity on a weekly basis at two sampling 

locations from March to December and one alternate location in January and February; 

therefore, sampling results are incomplete.  

 

Schedule A in the Approval to Operate requires the Cornwallis WTP to collect turbidity 

samples on a weekly basis to monitor for distribution turbidity to ensure values are 

maintained below 5.0 NTU. The sampling records for 2022 distribution turbidity levels for 

all locations were below the limit but are incomplete as a full year of sampling results was 

not provided.   

 

3.4.7.4 Cross Connection Control Program 
MCA has developed a Cross Connection Control Program to partially comply with NSECC 

requirements. The Cross Connection Control Program requires all multi residential units 

(greater than four units), industrial, commercial, and institutional buildings to install a 

Backflow Prevention Device (BFD) on their water service lateral. The devices are installed to 
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provide premises isolation at the entrance to the building for new sprinkler services, and 

on the customer’s side of the water meter for domestic services. 

 

Currently the plan does not meet the minimum requirements outlined in A Guide to Assist 

Nova Scotia Municipal Water Works Develop a Cross Connection Control Program. MCA should 

update the cross-connection control program to include a detailed project scope, 

budget, authority, and timelines.  

 

 

3.4.7.5 Other Distribution System Monitoring Programs 
MCA conducts the following distribution system monitoring: 

 Annual flushing program with inspection of hydrants and system gate valves. 

 Ongoing leak detection program in development, includes both flow monitoring and 

correlation and acoustic leak detection equipment. 

 

There is currently no formal reservoir inspection program in place at the Cornwallis 

reservoir. It is recommended that a program be established to conduct interior inspection 

in the reservoir on a regular basis.  

 

3.4.8 On-Site Inspection 
An on-site inspection was conducted on June 7, 2023. The WTP appeared to be in good 

working order. Discussions were held regarding manganese exceedances and corrective 

measures to implement. 
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4  Operations, Monitoring, & 

Management 
 

 Operations & Maintenance 
As required by the Approval to Operate, MCA has a limited Operations and Maintenance 

Manual which outlines the characteristics of the system and includes emergency actions 

and limited SOPs for normal operations. Copies of the Operations and Maintenance 

Manual are available digitally, and operations staff have access to these documents and 

are aware of their contents. 

 

All certified operators make process adjustments such as chemical dosing changes, 

perform equipment and instrument maintenance as required based on experience, and 

continuous evaluation of the system performance. The Operator in Direct Responsible 

Charge (ODRC) is ultimately responsible for changes, and significant changes beyond 

routine adjustments are discussed with the ODRC prior to implementing the change. The 

Operations and Maintenance Manual lacks detailed SOPs for the operations staff to follow. 

The maintenance plan was reviewed and is not adequate to ensure the long-term viability 

of the Municipal Public Drinking Water Supply, including distribution system components. 

 

MCA should update the Operation and Maintenance Manual to include detailed SOPs 

in accordance with the NSECC document A Guide to Assist Nova Scotia Municipal Water 

Works Develop a Comprehensive Operations Manual. 

 

 Monitoring & Reporting 
The approved monitoring program was submitted to NSECC in 2022. The program includes 

quality assurance programs and training, water quality compliance limits, sampling sites, 

and monitoring plans. Compliance monitoring is required to ensure that the water adheres 

to the quality standards outlined in the GCWDQ/GMPDWS. A summary of the raw, treated, 

and SWPP sampling programs are provided in Table 4.1, Table 4.2, and Table 4.3 

respectively.  
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Table 4.1: Raw Water Sampling Program 

Summary of Raw Water Requirements 

Parameter 

Approval to Operate 

Sampling Requirements 

Cornwallis Water 

System 

Sampling Program 

Location Frequency Frequency 

Turbidity Raw Water Continuous Continuous 

Water Volume Flow Meter Continuous Continuous 

All GMPDWS Raw Water Annually Annually 

All GCDWQ Raw Water Every 5 years Every 5 years 

Viruses Raw Water As Requested As Requested 

Manganese Raw Water Quarterly Quarterly 

Giardia and 

Cryptosporidum 
Raw Water As Requested As Requested 

Cyanobacteria Raw Water 
Visual monitoring weekly 

– May to October 
Not required* 

Cyanobacterial Toxins 

– Total Microcystins 
Raw Water 

During a bloom and 

along with 5-yearGCDWQ 

testing 

Not required* 

* No documentation provided for these parameters to be excluded. Operations staff had no knowledge on NSECC 

approval for sampling reductions/omissions.  
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Table 4.2: Distribution Water Sampling Program 

Summary of Treated Water and Distribution Monitoring Requirements 

Parameter 
Approval to Operate Sampling Requirements 

Cornwallis Water System 

Sampling Program 

Location Frequency Frequency 

Turbidity 
Individual Filter Effluent Continuous Continuous 

Distribution Sample Points Weekly Grab Weekly Grab 

Temperature CT Control Point Continuous Continuous 

pH CT Control Point Continuous Continuous 

Free Chlorine 

CT Control Point Continuous Continuous 

Storage Structure Outlet Continuous Continuous 

Distribution Sample Points Weekly Grab Weekly Grab 

Total Coliform & E. coli 

(P/A) 
Distribution Sample Points Weekly Grab Weekly Grab 

Parameters per Corrosion 

Monitoring Program 
Distribution Sample Points Quarterly Annual as per NSECC approval* 

Aluminium 
Water entering distribution Monthly No longer required 

Distribution Sample Points Monthly No longer required 

Manganese Entering Distribution Quarterly Quarterly 

Lead – Flushed Samples Representative Locations in Distribution System 
Annually 

(Warmest Month) 
Annually (Warmest Month) 

Lead (Health Canada) See Lead Sampling Plan 
Annually (May to 

October) 
Annually (May to October) 

THM's Distribution Sample Points Quarterly Quarterly 

HAA's Distribution Sample Points Quarterly Quarterly 

All GMPDWS Entering Distribution Annually Annually 

All health-related 

parameters of GCDWQ 
Entering Distribution Every 5 years Every 5 years 

Viruses Water entering distribution As requested As requested 

Giardia and 

Cryptosporidium 
Water entering distribution As requested As requested 

Cyanobacterial Toxins  Storage Tank Outlet 

During a bloom 

and along with 5-

year GCDWQ 

testing 

During a bloom and along with 5-

year GCDWQ testing 

* No documentation provided for these parameters to be excluded. Operations staff had no knowledge on NSECC approval for sampling 

reductions/omissions.  

 

Table 4.3: Source Water Protection Plan Sampling Program 

Parameter 

Locations 

Outlet of Cady Lake  

(low-density residential area) 

Outlets of Potter Lake, Shell 

Camp Lake, & Mud Lake 
Raw water before treatment 

Turbidity Quarterly Semi-annual Daily 

Conductivity Quarterly Quarterly Annual 

pH  Quarterly Quarterly Daily 

Total Coliform and E. coli Semi-annual Semi-annual Weekly 

Nitrate Semi-annual Semi-annual Annual 

Chloride Semi-annual Semi-annual Semi-annual 

Total Dissolved Solids (TDS) Annual Annual Annual 

Pesticides Annual Annual Annual 

Polychlorinated Biphenyls (PCBs) Annual Annual Annual 

Volatile Organic Compounds (VOCs) Annual N/A Annual 

Total Petroleum Hydrocarbons Annual N/A Annual 
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All samples collected for the various monitoring programs are sent to AGAT Laboratories in 

Dartmouth, NS for analysis. AGAT is an accredited laboratory as per the Policy on Acceptable 

Certification of Laboratories.  

 

4.2.1 Review of Recent Submitted Annual Report 
The 2022 Annual Report was reviewed. Not all sections were completed; most notably, 

distribution system corrosion control parameters, manganese and lead/copper sampling 

results were not included.  

 

MCA should ensure that each section of the Annual Report where applicable to the 

Cornwallis system is completed in its entirety each year. The document can be 

modified from the basic template provided by NSECC.   

 

 Management 
The Cornwallis system has been classified as a Class III Water Treatment Facility and a 

Class II Water Distribution Facility. James Jenner, Chief Operator is the Operator in Direct 

Responsible Charge (ODRC) of the WTP. A summary of plant staffing information is 

provided as: 

 James Jenner (ODRC) - Level III Water Treatment. 

 John Webber - Level III Water Treatment. 

 Andrew Cranton – Level II Water Treatment. 

 Charles Grant – Level I Water Treatment. 

 Amy Brown – Level I Water Treatment. 

 Matt Leonard – Level I Water Treatment. 

 

The ODRC protocol information is provided in Appendix A. 

 

 Conclusion & Recommendations 
 

4.4.1 Operation & Maintenance  
The system has a limited Operations and Maintenance Manual. It is recommended that a 

comprehensive manual be created that elaborates on protocols and procedures. 

 

MCA should update the Operations and Maintenance Manual to include detailed 

SOPs on daily operations. 

 

4.4.2 Monitoring & Reporting 
Results from all sampling listed in the approved Annual Sampling Plan was not available for 

review. The 2022 Annual Report did not include reporting on all parameters (e.g. corrosion 

control parameters).  
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MCA should ensure that each section of the Annual Report where applicable to the 

Cornwallis system is completed in its entirety each year. The document can be 

modified from the basic template provided by NSECC. 

 

4.4.3 Management 
The ODRC is James Jenner. All operators are adequately certified and there is a sufficient 

number of operators as well as back-up personnel available. The procedure for when the 

ODRC is absent is outlined in Appendix A. 
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5  Ability to Comply 
 

This section will provide a summary of conclusions as outlined in the NSECC Terms of 

Reference. 

 

 Summary 
 

5.1.1 Source Water Characterization 
 

5.1.1.1 Treatment Process 
Water is supplied from surface water from the Cady Lake Watershed and surrounding 

watersheds within the Municipal boundaries of the MCA. The treatment process consists of 

coagulation, flocculation, DAF, filtration, and chlorine disinfection. The Approval to Operate 

is valid until June 1, 2029. 

 

5.1.1.2 Turbidity Levels & Associated Criteria 
The turbidity of filtered water leaving the filtration units must be less than or equal to 

0.2 NTU in at least 95% of the measurements made or at least 95% of the time each 

calendar month. All three filters at the Cornwallis WTP were not able to meet this criterion 

at all times in 2022. As such, all three filters were not compliant with the turbidity level 

criteria outlined in the Approval to Operate. 

 

5.1.1.3 Primary Disinfection 
All municipal drinking water systems in Nova Scotia are required to meet the Nova Scotia 

Treatment Standards for Municipal Drinking Water Systems to achieve:  

  3.0-log removal for Giardia and Cryptosporidium.  

  4.0-log removal credits for viruses. 

 

The filtration drinking water technology facility located in Cornwallis can receive a 3.0-log 

removal credit for protozoa (Cryptosporidium oocysts and Giardia cysts), and a 2.0-log credit 

for viruses, based on obtaining the individual filter turbidity limits described in the Nova 

Scotia Treatment Standards for Municipal Drinking Water Systems. Due to the turbidity 

exceedances, the system was not able to achieve the necessary levels to qualify for these 

removal credits at all times. As such, the 0.5-log removal of Giardia and 2.0-log removal of 

viruses is not completed using chlorine disinfection.  
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CT calculations for the “worst case scenario” confirm that chlorine disinfection is adequate 

to always achieve both the 0.5-log reduction of Giardia and a 2.0-log reduction of viruses. 

As such, the combination of filtration and chlorine inactivation is able to remove and 

inactivate protozoa (Giardia and Cryptosporidium) and viruses to NSECC’s Nova Scotia 

Treatment Standards for Municipal Drinking Water Systems. 

 

Based on calculation of the primary disinfection system, CT is achieved using sodium 

hypochlorite with contact in the treated water storage reservoir.  

 

5.1.1.4 Secondary Disinfection 
Secondary disinfection is achieved by maintaining a minimum free chlorine residual of 

0.2 mg/L at all points within the distribution system. Weekly grab samples within the 

distribution system are used to ensure that the minimum chlorine residual is met. 

 

5.1.1.5 Other Critical Processes 
There are no other critical processes at the WTP. 

 

5.1.1.6 Process Waste Streams 
Filters are backwashed until effluent achieves a critical turbidity value within a specified 

range. All process waste from filter backwash and the DAF clarifier are directed to an on-

site wastewater tank which feeds directly to the Cornwallis WWTP.  

 

5.1.2 Distribution System Water Quality 
 

5.1.2.1 Chlorine Residuals 
Chlorine residuals in the distribution system are acceptable and met a minimum 

concentration of 0.2 mg/L. Weekly samples were performed on the treated water at two 

locations, though only one location had results for an entire year. Online continuous 

monitoring was also conducted at the outlet of the water storage reservoirs in the 

distribution system.  

 

5.1.2.2 Microbial Water Quality 
Microbiological samples for E. coli and total coliforms were collected at two distribution 

locations weekly, though only one location had results for an entire year. All results for 

each location tested absent for E. coli and total coliforms in 2022. 

 

5.1.2.3 Turbidity 
Grab samples are collected weekly from two distribution sample points from March to 

December. Sampling occurred at a single alternate location in January and February. All 

samples collected were below 5.0 NTU though results were incomplete.  
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5.1.2.4 Cross Connection Control Program 
MCA has implemented an approved Cross Connection Control Program to partially comply 

with NSECC requirements.  

 

MCA should update the cross-connection control program to include a detailed 

project scope, budget, authority and timelines.  

 

 

5.1.2.5 Other Distribution Monitoring System 
No other distribution system monitoring programs are in place for the system. 

 

5.1.3 Operations, Monitoring, & Management 
 

5.1.3.1 Operations & Maintenance 
The Cornwallis WTP has an Operations and Maintenance Manual. It is recommended that 

the manual be updated to better outline the characteristics of the system and 

include emergency actions and SOPs for normal facility operation. 

 

5.1.3.2 Monitoring & Reporting 
The 2022-2023 monitoring program and 2022 Annual Report appear to address all 

requirements, with minor exceptions including lead/copper, manganese, and corrosion 

control sampling results.  

 

All chemical analyses are carried out at the AGAT Laboratories in Dartmouth. AGAT 

Laboratories is an accredited laboratory as per the Policy on Acceptable Certification of 

Laboratories.  

 

5.1.3.3 Management 
The Cornwallis WTP has been classified a Class III Water Treatment Facility and a Class II 

Water Distribution Facility. James Jenner, Chief Operator is the ODRC of the WTP. 

 

5.1.4 Recommendations 
Table 5.1 summarizes the recommendations to problems identified throughout this report.  
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Table 5.1: Recommendations 

Category 
Problem/ 

Challenge Area 
Recommended Action 

Time Frame 

to Complete 
Opinion of Cost 

SWPP Annual SWPP Meeting Commence annual SWPAC meeting. 2023 $0 

Treatment Filtration Exceedances 

Comprehensive filter evaluation to 

determine any filter deficiencies. 

 

1 year $10,000 

Management 

Operations and 

Maintenance Manual 

and SOPs limited  

Develop a comprehensive Operations 

and Maintenance manual with SOPs in 

accordance with the NSECC guidance 

manual. 

 

1 year 
No cost if done in-

house 

Water Quality 
SWPP and Manganese 

Monitoring 

Complete monitoring proposed in the 

SWPP, including water quality sampling 

and watershed inspections. 

 

1 year $10,000/year 

Water Quality 
Corrosion Control 

Monitoring 

Formalize a comprehensive Corrosion 

Control Plan with action 

limits/responses that align with the 

current Approval to Operate, aiming to 

reduce lead and copper, to correspond 

to existing sampling plan. 

 

6 months 
No cost if done in-

house 

Monitoring 
Cyanobacteria 

monitoring  

Establishing key water quality 

parameters for testing the occurrence 

of cyanobacteria 

 

3 months 
No cost if done in-

house 

Monitoring 
Copper and Lead 

Monitoring  

Copper and Lead sampling frequency 

and number of locations should be 

clarified with NSECC, approval should 

be updated to reflect any changes.  

 

1 year 
No cost if done in-

house 
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Category 
Problem/ 

Challenge Area 
Recommended Action 

Time Frame 

to Complete 
Opinion of Cost 

Monitoring DBP Sampling  

DBPs should be sampled at ZURI 

Canada, since this site represents the 

longest retention time in the 

distribution system. 

 

3 months $400/year 

Monitoring 
Copper and Lead 

Sampling  

Information to residents about the lead 

and copper sampling should follow lead 

and copper management guidelines.  

 

1 year 
No cost if done in-

house 

Treatment Disinfection SOP 

Update disinfection SOP to include 

notification and response procedures in 

the event of CT parameters falling 

outside of design ranges. 

 

Immediate 
No cost if done in-

house 

Management 

Limited Cross 

Connection Control 

Plan 

Update Cross Connection Control Plan 

to comply with minimum requirements 

set by NSECC. 

 

3 months 
No cost if done in-

house 
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 Report Preparation 
 

5.2.1 Engineer’s Declaration 
I, the undersigned, hereby declare that to the best of my knowledge, the information 

contained herein and the information in support of this submission, as completed by me, is 

complete and accurate in accordance with my obligations under the Engineering 

Profession Act and its regulations. I further declare that this submission has been prepared 

in accordance with the published standard for this submission. 

 

 

 

Ben Bickerton, M.A.Sc., P.Eng.  

Process Engineer 
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Table A.1: Groundwater Under the Direct Influence of Surface Water: MPA Test Results 

Table not required for this system as it is a surface water system. 

 

Table A.2: Annual Trihalomethanes Concentrations by Sample Location 

Sampling Period/Month 
Site A Site B Site C 

THM total (mg/L) THM total (mg/L) THM total (mg/L) 

Q1 

January - - - 

February 0.043 0.032 0.022 

March - - - 

Q2 

April - - - 

May 0.082 0.061 0.037 

June - - - 

Q3 

July 0.154 0.153 0.110 

August - - - 

September - - - 

Q4 

October 0.043 0.043 0.052 

November - - - 

December - - - 

LRAA (mg/L) 0.080 0.072 0.055 

Meets MAC of 0.1 mg/L (100 µg/L) Yes Yes Yes 

 

Table A.3: Annual Haloacetic Acid Concentrations by Sample Location 

Sampling Period/Month 
Site A Site B Site C 

HAA (5) mg/L HAA (5) mg/L HAA (5) mg/L 

Q1 

January - - - 

February 0.033 0.036 0.029 

March - - - 

Q2 

April - - - 

May 0.041 0.050 0.041 

June - - - 

Q3 

July 0.058 0.067 0.085 

August - - - 

September - - - 

Q4 

October 0.051 0.081 0.075 

November - - - 

December - - - 

LRAA (mg/L) 0.046 0.058 0.057 

Meets MAC of 0.08 mg/L (80 µg/L) Yes Yes Yes 
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Table A.4: Health-Related Parameters in the Guidelines for Canadian Drinking Water Quality 

Parameter 
MAC 

(mg/L) 

Raw Water Treated Water 

Sampling Period Sampling Period 

August 30 ,2016 2022 2027 August 30 ,2016 2022 2027 

Bacteria 

Total Coliforms 

E. coli 

None per 100 mL 

None per 100 mL 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Aluminum 2.9 - - - <0.01 - - 

Antimony  0.006 - - - <0.02 - - 

Arsenic  0.01 - - - <0.02 - - 

Atrazine 0.005 - - - <0.0005 - - 

Barium 2 - - - 0.112 - - 

Benzene 0.005 - - - <0.001 - - 

Benzo[a]pyrene  0.00004 - - - - - - 

Boron 5 - - - 0.09 - - 

Bromate 0.01 - - - <0.01 - - 

Bromoxynil 0.03 - - - <0.0003 - - 

Cadmium 0.007 - - - <0.0003 - - 

Carbon tetrachloride 0.002 - - - <0.00056 - - 

Chlorate 1 - - - 0.24 - - 

Chlorite 1 - - - <0.02 - - 

Chlorpyrifos 0.09 - - - <0.001 - - 

Chromium 0.05 - - - <0.02 - - 

Copper 2 - - - <0.02 - - 

Cyanide 0.2 - - - - - - 

Cyanobacterial toxins 0.0015 - - - - - - 

Dicamba 0.11 - - - <0.005 - - 

1,4-Dichlorobenzene 0.005 - - - <0.001 - - 

1,2-Dichloroethane 0.005 - - - <0.002 - - 

1,1-Dichloroethylene 0.014 - - - <0.002 - - 

Dichloromethane 0.05 - - - - - - 

2,4-Dichlorophenoxy acetic acid (2,4-D) 0.1 - - - - - - 

Dimethoate 0.02 - - - - - - 

1,4-Dioxane 0.05 - - - - - - 

Diquat 0.05 - - - <0.05 - - 

Ethylbenzene 0.14 - - - <0.02 - - 

Fluoride 1.5 - - - - - - 

Glyphosate 0.28 - - - <0.15 - - 

Haloacetic acids - Total (HAAs) 0.08 - - - 0.045 - - 

Lead 0.005 - - - <0.005 - - 

Malathion 0.19 - - - <0.005 - - 

Manganese 0.12 - - - <0.02 - - 

Mercury 0.001 - - - <0.00005 - - 

2-Methyl-4-chlorophenoxyacetic acid (MCPA) 0.35 - - - - - - 
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Parameter 
MAC 

(mg/L) 

Raw Water Treated Water 

Sampling Period Sampling Period 

August 30 ,2016 2022 2027 August 30 ,2016 2022 2027 

Metribuzin 0.08 - - - <0.00025 - - 

Nitrate-Nitrogen 10 - - - 1.63 - - 

Nitrilotriacetic acid (NTA) 0.4 - - - - - - 

Nitrite-Nitrogen 1 - - - - - - 

N-Nitroso dimethylamine (NDMA) 0.00004 - - - - - - 

Pentachlorophenol 0.06 - - - <0.001 - - 

Perfluorooctane Sulfonate (PFOS)  0.0006 - - - - - - 

Perfluorooactanoic Acid (PFOA) 0.0002 - - - - - - 

Selenium 0.05 - - - <0.002 - - 

Strontium 7 - - - 0.032 - - 

Tetrachloroethylene 0.01 - - - <0.001 - - 

Toluene 0.06 - - - <0.002 - - 

Trichloroethylene 0.005 - - - <0.001 - - 

2,4,6-Trichlorophenol  0.005 - - - <0.0005 - - 

Trihalomethanes (THM) 0.1 - - - 0.075 - - 

Turbidity See Approval - - - 0.9 - - 

Uranium 0.02 - - - <0.0014 - - 

Vinyl chloride 0.002 - - - <0.0006 - - 

Xylenes (total) 0.09 - - - <0.04 - - 
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Table A.5: Guidelines for Monitoring Public Drinking Water Supplies 

Parameter 
MAC AO 

Raw (2022) Treated (2022) 
(mg/L) (mg/L) 

Alkalinity   6 55 

Aluminium  0.1/0.2  .211 .070 

Ammonia   <.00003 <.00003 

Antimony 0.006  <.002 <.002 

Arsenic 0.01  <.002 <.002 

Barium 1  <.005 <.005 

Boron 5  <.005 .006 

Cadmium 0.005  <.00009 <.00009 

Calcium    .0014 .0016 

Chloride  ≤250 .006 .010 

Chromium  0.05  <.001 <.001 

Colour  ≤ 15 TCU <5 <5 

Conductivity   36 207 

Copper  ≤1.0 .650 <.050 

Fluoride 1.5  .00014 <.00012 

Hardness   3.5 4 

Iron  ≤0.3 <.005 .650 

Lead 0.01  .0008 <.0005 

Magnesium    <.0008 <.0008 

Manganese 0.12 ≤0.02 .087 .133 

Nitrate-nitrogen 10  <.00005 .00008 

pH  6.5-8.5 6.41 7.96 

Potassium   .0004 .0004 

Selenium 0.01  <.001 <.001 

Sodium  ≤200 4 43 

Sulphate  ≤500 <.002 .039 

Total Dissolved Solids  ≤500 16 128 

Total Organic Carbon   9 1.9 

Turbidity   4.2 2.3 

Uranium 0.05  <.0002 <.0002 

Zinc  ≤5 <.005 .083 
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Table A.6.a – Water Withdrawal Data 

Raw Water Flow 

Month 
Monthly Maximum 

Daily Rate (m3/d) 

Monthly Average Daily 

Rate (m3/d) 

Monthly Withdrawal 

Volume (m3) 

Annual Withdrawal 

Volume (m3) 

January 785 498 15,428 - 

February 822 498 13,950 - 

March 707 487 15,082 - 

April 704 458 13,753 - 

May 737 501 15,532 - 

June 731 410 12,286 - 

July 744 567 17,582 - 

August 1190 663 20,562 - 

September 757 643 19,295 - 

October 744 573 17,771 - 

November 789 570 17,096 - 

December 748 596 18,475 - 

Total Annual Withdrawal    196,812 

 

Table A.6.b – Water Withdrawal Data Comparison to Approved Limits 

Source – Cady Lake 

Specify Approved Withdrawal Limits Exceeds (Yes/No) 

Maximum Daily Rate (m3/day) 1125 No 

Average Daily Rate (m3/day) 700 No 

Volume (30 days) ( m3) - - 

Volume (Annual) ( m3) - - 
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Table B.1: Membrane Filtration Direct Results  

Not required for this system. 

 

Table B.2 - Filter Backwash Water – Discharges to A Freshwater Watercourse 

Not required for this system. 

 

Table B.3: Filter Backwash Water – Discharge to Land or Soil 

Not required for this system. 

 

Table B.4 - Filter Backwash Water – Discharge to A Marine Or Brackish Environment 

Not required for this system. 
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APPENDIX B 

Watershed Boundary Plan 
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APPENDIX C 

Distribution Map 
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APPENDIX D 

Corrosion Control Program Results 
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APPENDIX E 

Last Round of Sampling Data for 

GCDWQ 
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APPENDIX F 

Last Round of Sampling Data for 

GMPDWS 
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APPENDIX G 

Approval to Operate 
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APPENDIX H 

Approval to Withdrawal 
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APPENDIX I 

Schematic of the Treatment & 

Disinfection Process 
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APPENDIX J 

Water Protection Zone Mapping in GIS 

Format for NSECC 
 

To be provided separately.  
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APPENDIX K 

Terms of Reference Checklist 
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