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On the Cover 
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Introduction 
 
All Peterborough Utilities Commission 
facilities are managed and operated 
under contract by PUG Services Corp. 
(PUGSC). The Water Utility section of 
PUGSC includes the following 
operating departments: 
 

• Water Treatment Plant  
• Water Distribution 
• Water Engineering Services 
• Riverview Park and Zoo 

 
Drinking Water Process Description 
 
Source Water  
 
The source of raw (untreated) water for 
Peterborough’s drinking water is the 
Otonabee River.  The Otonabee River 
water is of good quality and can be 
described as a moderately coloured 
water of low turbidity.  The river water 
temperature ranges from 0°C (winter) to 
approximately 26°C (summer).  The raw 
river water is what we call a surface 
water supply, which means that it is 
considered to be an unprotected source. 
 
Accordingly, we assume that raw water 
always requires full treatment at the 
Peterborough Water Treatment Plant to 
make it drinkable or potable. 
 
The river water quality is monitored by 
staff at the plant as well as the Otonabee 
Region Conservation Authority (ORCA) 
and the Peterborough Health Unit 
(beaches only).

The watershed is protected by planning 
and approvals processes through the 
City of Peterborough and ORCA.  Since 
1998, ORCA has monitored water quality 
in the Otonabee watershed under the 
Watershed 2000 Program and the 
Provincial Water Quality Monitoring 
Network. 
 
Peterborough Utilities continued its 
participation in the Source Water 
Protection Committee in 2020. 
 
Treatment Plant Operations 
 
The plant is located at 1230 Water Street 
North, Peterborough, adjacent to the 
Riverview Park & Zoo.  The plant was 
initially built in 1922 and expanded in 
1952, 1965, 1995 and 2016.  The 
conventional treatment process includes 
coagulation, flocculation, sedimentation, 
filtration and chlorine disinfection and a 
process waste treatment facility to 
dewater the backwash sludge. 
 
Total raw water processed in 2020 was 
11,116.32 megalitres (ML), this is an 
average of 30.46 ML daily (Table 1).  
The maximum daily pumpage of 38.31 
ML, occurred on July 7th , was a 2% 
decrease from the maximum daily value 
(40.07 ML) recorded on August 2nd, 
2019. 
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Table 1 
Water Treatment Plant 
Operations 2019 2020 

Total Annual Raw Water 11,037.65 11,116.32 
 Average Day ML 30.24 30.46 
Total Annual Plant Effluent 9,741.72 9,707.10 
 Average Day ML 26.68 26.51 
Max. Daily Pumpage 40.07 – Aug 2 38.32 – Jul 7 
Max. Daily City 
Consumption 

38.48 – Aug 2 37.64 – Jul 7 

Peak Hourly Consumption 
Rate  

70.09– May 14 @ 
15:30h 

74.78– Aug 26 @ 
15:30h 

Total Wash Water 238.81 247.81 
Average of Plant Effluent 2.5 % 2.5 % 
Total Zone #1 Pumpage 5,706.92 5,828.22 
 Average Day 15.63 15.93 
Total Zone #2 Pumpage 4,034.80 3,878.89 
 Average Day 11.05 10.59 

 
Reservoirs, Elevated Tanks, Water 
Booster Pumping Stations 
 
Treated water is stored at various 
locations throughout the City in 
underground reservoirs and elevated 
storage tanks.  Storage is used to 
supplement supply during times of high 
water demand and in emergency 
situations such as firefighting.  The water  
storage capacity in the system is 55.36 
ML, including the Water Treatment Plant.  
Water storage around the city is as 
follows: 
 
Water Treatment Plant 8.5 ML 
High Street Elevated Tank 4.55 ML 
Clonsilla Avenue Reservoir 18.18 ML 
Towerhill Reservoir 22.73 ML 
Sherbrooke Elevated Tank  2.3 ML 
Milroy Elevated Tank 0.5 ML 

 
Water Distribution  
 
The water distribution system consists of 
approximately 469 kilometres of pipe 
(water mains), 2,394 hydrants and 
27,323 individual water services.  
Hydrants are colour-coded according to 
the Ontario Fire Code requirements to 
indicate the available flow rate at a 20 
psi residual pressure. 
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PTBO H20 
 
The Utilities’ mobile drinking water 
station, named PTBO H20 did not 
operate in 2020 due to the COVID-19 
pandemic. 
 
Capital Works Summary 
 
The Water Treatment Plant underwent 
the following upgrades in 2020 
 
 SCADA software was replaced to 

comply with Windows 10 
upgrades 

 Granular activated carbon caps 
were installed on filter #10 and 
#11 to assist in the reduction of 
THM and HAA’s  

 32, 000 litre wood stave tank was 
installed to store Sodium 
Hydroxide which is used for pH 
adjustment. 

 
New Bulk Water Station 
 
Peterborough Utilities Commission has 
installed a new Bulk Water Fill Station at 
280 Milroy Drive to replace the existing 
station located at 1867 Ashburnham 
Drive. The new station offers both an 
overhead and a side fill options  In 
addition, a large cul-de-sac has been 
constructed to increase vehicular safety 
while using the station. 
 
 

 
 
Water Main Replacement  
 
Approximately 414 m of distribution 
water mains were replaced on: 
 
 Moorecraig Road 
 Roper Drive 

 
New Water Main Installation 
 
Approximately 121 m of water main was 
installed to eliminate dead ends on: 
 
 Tivey Street 
 Townsend Street 

 
Water Service Replacement  
 
A total of 98 water services were 
repaired and 28 water services were 
replaced in 2020. 
 
Water Main Rehabilitation 
 
The 2020 water main rehabilitation 
contracts were placed on hold due to 
COVID-19. 
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Summary of Inspection & Compliance 
 
Ministry of Environment Conservation & 
Parks Inspection  
 
During 2020, there was a Ministry of the 
Environment, Conservation & Parks 
(MECP) Inspection on November 12th, 
report #1-OZCPL.  The Peterborough 
Drinking Water System received a 100% 
compliance rating.  There were no 
recommended best practices noted in 
the report. 
 
Adverse Water Quality Incidents 
 
There were zero incidents of adverse 
drinking water quality in 2020. 
 
Drinking Water Quality Management 
System 
 
On October 30, 2006, the finalized 
standard was issued on the 
Environmental Bill of Rights Registry.  
The purpose of this Standard is to assist 
owners and operating authorities in the 
effective management and operation of 
their municipal residential drinking water 
systems.  
 
This Standard outlines requirements for 
a Quality Management System (QMS) to 
ensure high quality drinking water.  In 
the development of a QMS, the 
Operating Authority must create an 
Operational Plan; this document will 
define the QMS and will be subject to 
external audits for accreditation.  Staff 
developed and implemented a QMS 
specific to the Peterborough municipal 
water system, which received full scope 
accreditation in June 2011. 
 

The Peterborough Drinking Water 
System maintained accreditation to the 
Drinking Water Quality Management 
Standard (DWQMS).  In advance of the 
annual verification audit an internal audit 
was conducted in September 2020.  The 
internal audit found two opportunities for 
improvement and no corrective actions 
required. The external audit, conducted 
by NSF International, later in October 
2020 described that the management 
system was well documented and 
continues to be effective. 
 
Water Flows 
 
Permit to Take Water 
 
The Ontario Water Resources Act, 
Regulation 387/05 authorized 
Peterborough Utilities Commission in 
accordance with Permit to Take Water, 
5167-9BVR6A the withdrawal of 190.68 
ML per day.  Under this Regulation we 
are required to report the daily water 
taking annually by March 31st each year. 
 
In 2020, there were no instances of 
water taking in excess of this daily limit.  
The total volume of water pumped into 
the Water Treatment Plant was 
11,116.32 megalitres (ML), this is an 
average of 30.46 ML daily. 
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Treated Water Production 
 
The Water Treatment Plant produced 
9,707.10 megalitres (ML) in 2020, this is 
an average of 26.68 ML daily (Chart 1).  
Historically the highest water 
consumption recorded was in 1980 
(18,621.20 ML).  

 
Peterborough Utilities meters water 
usage and the majority of water usage in 
2020 was by industrial, institutional and 
large commercial users.  There was a 
certain amount of water used for 
distribution system maintenance in order 
to maintain the water quality in the 
distribution system. 

 
 
Chart 1 
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Water Quality Results 
 
No known health-related water quality 
guidelines for inorganic (Table 2) and 
organic (Table 3) parameters were 
exceeded in 2020 in Peterborough’s 
drinking water.  In order to ensure that 
Peterborough’s water is safe to drink, 
water quality is carefully monitored and 
subject to constant surveillance. 
 
In addition to continuous monitoring of 
turbidity, chlorine, fluoride and pH levels 
at the Water Treatment Plant, thousands 
of water samples are taken each year for 
chemical, physical and microbiological 
tests.  These tests are carried out on 
water samples before and after 
treatment as well as on samples 
collected from different points in the 
water distribution system. 
 
A total of approximately 20,000 
individual tests were performed on Water 
Treatment Plant and water distribution 
samples in 2020.  Approximately 13,000 
individual tests were performed in the 
Water Treatment Plant Laboratory and 
approximately 6,000 microbiological and 
chemical tests were performed by 
Peterborough Environmental Protection 
Laboratory and SGS Lakefield Research 
Limited. 
 
Results of the laboratory testing continue 
to confirm that the Peterborough Water 
Treatment Plant produces good quality 
water and this quality is maintained 
throughout the water distribution system 
to the customer’s tap.  
 

 
 
O. Reg. 169/03 contains the Ontario 
Drinking Water Quality Standards 
(ODWQS).  The purpose of the 
Province’s ODWQS is to establish 
parameter limits to protect public health. 
An exceedance of any parameter would 
result in an adverse water quality event 
with notification to the Medical Officer of 
Health and the MECP.  Appropriate 
corrective action would have to be 
initiated to address the adverse incident. 
 
Chlorine Residual 
 
The Peterborough Water Treatment 
Plant uses chlorine for disinfection 
against viruses and bacteria in 
accordance with O. Reg. 170/03.  
Sample results reported under Schedule 
7 for plant effluent was 0.798 -2.40 mg/L. 
 
Turbidity 
 
The average raw water turbidity in 2020 
was 0.48 NTU; average during 2019 was 
0.50 NTU.  The monthly raw water 
turbidity peak occurred in March at 0.60 
NTU as shown in Chart 2.  The past 20-
year average raw water turbidity was 
0.57 NTU and treated water turbidity was 
0.09 NTU. 
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The zebra mussel population in the river 
could also be a contributing factor for the 
cyclical increases and decreases in raw 
water turbidity.  Raw water turbidity has 
slowly dropped since 2008. 
 
The performance criteria for filtered 
water is 0.30 NTU for 95% of the time, 

without exceeding 1.0 NTU.  The 
average filtered water turbidity was 0.04 
NTU for 2020 and in 2019 was 0.04 
NTU.  Filters are taken off-line when the 
turbidity reaches 0.15 NTU.  The 2020 
average treated water turbidity was 
measured at 0.08 NTU. 

 
Chart 2 
 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Tu
rb

id
ity

 (N
TU

)

Month

Average Monthly Turbidity

Raw Water Plant Effluent Average Settled



 2020 Annual Drinking Water Report 
 

 
P a g e  | 9 

Microbiological Standards Testing  
 
Escherichia coli 
 
During 2020, a total of 249 Escherichia 
coli (E.coli) samples were analyzed from 
the Otonabee River (at the WTP intake) 
to assist in determining the source of 
fecal contamination within our source 
water.  Monthly values ranged from 0 to 
75 Colony Forming Units (CFU) per liter.  
A total of 1,534 E.coli samples were 
analyzed from the plant effluent and 
distribution system.  In 2020, there were 
no instances where E.coli was detected 
in the potable drinking water. 

Total Coliform 
 
The MECP guidelines for Total Coliform 
is to have all samples collected from the 
plant effluent to be zero CFU per litre of 
water sampled. During 2020, a total of 
249 samples were analyzed from the 
Otonabee River. Monthly values ranged 
from 12 to 770 Colony Forming Units 
(CFU) per liter. A total of 1,534 Total 
Coliforms samples were analyzed from 
the plant effluent and distribution system. 
In 2020, there were no instances where 
Total coliforms were detected in the 
potable drinking water.

 
Inorganic Parameters 
 
Table 2 
Schedule 23 Unit 2020 Results MAC 
Antimony mg/L <0.00009 0.006 
Arsenic mg/L <0.00002 0.025 
Barium mg/L 0.0262 1.0 
Boron mg/L 0.002 5.0 
Cadmium mg/L 0.000003 0.005 
Chromium mg/L 0.00013 0.05 
Mercury mg/L <0.00009 0.001 
Selenium mg/L 0.00004 0.01 
Uranium mg/L 0.00003 0.02 

 
Organic Parameters 
 
Table 3 
Schedule 24 Unit 2020 Results MAC 
Alachlor mg/L <0.00002 0.005 
Atrazine + N-dealkylated 
metabolites mg/L <0.00001 0.005 
Azinphos-methyl mg/L <0.00005 0.02 
Benzene mg/L <0.00032 0.005 
Benzo(a)pyrene mg/L <0.000004 0.00001 
Bromoxynil mg/L <0.00033 0.005 
Carbaryl mg/L <0.00005 0.09 
Carbofuran mg/L <0.00001 0.09 
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Schedule 24 Unit 2020 Results MAC 
Carbon Tetrachloride mg/L <0.00016 0.005 
Chlorpyrifos mg/L <0.00002 0.09 
Diazinon mg/L <0.00002 0.02 
Dicamba mg/L <0.0002 0.12 
1,2-Dichlorobenzene mg/L <0.00041 0.2 
1,4-Dichlorobenzene mg/L <0.00036 0.005 
1,2-Dichloroethane mg/L <0.00035 0.005 
Dichloromethane mg/L <0.00035 0.05 
2,4-Dichlorophenol mg/L <0.00015 0.9 
2,4-Dichlorophenoxy acetic 
acid (2,4-D) mg/L <0.00019 0.1 
Diclofop-methyl mg/L <0.0004 0.009 
Dimethoate mg/L <0.00006 0.02 
Diquat mg/L <0.001 0.07 
Diuron mg/L <0.00003 0.15 
Glyphosate mg/L <0.001 1 
Haloacetic acids (HAA) mg/l 0.0725 0.08 
Malathion mg/L <0.00002 0.19 
2-Methyl-4-
chlorophenoxyacetic acid mg/L <0.0000012 0.00012 
Metolachlor mg/L <0.00001 0.05 
Metribuzin mg/L <0.00002 0.08 
Monochlorobenzene mg/L <0.0003 0.08 
Paraquat mg/L <0.001 0.01 
Pentachlorophenol mg/L <0.00015 0.06 
Phorate mg/L <0.00001 0.002 
Picloram mg/L <0.001 0.19 
Polychlorinated Biphenyls 
(PCB) mg/L <0.00004 0.003 
Prometryne mg/L <0.00003 0.001 
Simazine mg/L <0.00001 0.01 
Terbufos mg/L <0.00001 0.001 
Tetrachloroethylene 
(perchloroethylene) mg/L <0.00035 0.03 
2,3,4,6-Tetrachlorophenol mg/L <0.0002 0.1 
Triallate mg/L <0.0001 0.23 
Trichloroethylene mg/L <0.00044 0.005 
2,4,6-Trichlorophenol mg/L <0.00025 0.005 
Trifluralin mg/L <0.00002 0.045 
Vinyl Chloride mg/L <0.00017 0.002 
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Trihalomethanes -THM 
 
In Ontario, the Ministry of the 
Environment Conservation & Parks’ 
Maximum Acceptable Concentrations 
(MAC) for total THM’s (total 
concentration of chloroform, bromoform, 
bromodichloromethane and 
dibromochloromethane) are set to 100 
µg/L (annual average) for the distribution 
system.  According to O. Reg. 170/03, 
distribution THM samples must be 
collected and analyzed quarterly. 
 
Trihalomethanes (THM’s) are formed as 
a by-product when chlorine is used to 
disinfect water for drinking.  The 
presence of organic materials along with 
the use of chlorine in the water treatment 
process can contribute to the formation 
of disinfection by-products.  The THM’s 
may have adverse health effects at high 
concentrations and many governments 

set limits on the amount permissible in 
drinking water. 
 
The THM average values found leaving 
the Water Treatment Plant during 2020 
was 39 µg/L. The past 10-year average 
plant effluent has been 41 µg/L. 
 
Distribution levels are always found to be 
higher than those leaving the Water 
Treatment Plant since THM’s continue to 
form as the water travels through the 
distribution piping system.  During 2020, 
one distribution location was selected to 
assist in determining areas of the city 
where THM’s may be highest.  The 
annual average THM value in the 
distribution system was 77 µg/L (Chart 
3). The average THM value during 2019 
was 75 µg/L. The 10-year average of 
distribution THM concentration was 
found to be 75 µg/L.  

 
Chart 3 
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Haloacetic Acid 
 
HAA’s are another group of chemicals 
that are formed as disinfection by-
products similar to trihalomethanes 
(THM).  
 
The 2020 average treated water HAA 
was 34.9 µg/L and the average 
distribution sample was found to be 63 
µg/L. O Reg. 170/03 was amended to 
include HAAs in 2020. The regulatory 
limit for distribution samples are 80 µg/L; 
therefore, the Peterborough Drinking 
Water System maintained compliance. 
 
Sodium 
 
Sodium is not part of Schedule 23 or 24 
but is required to be tested at least once 
every five (5) years. It has been sampled 
every year and was found to be below 
the ODWS aesthetic objective of 200 
mg/L. In 2020, the sodium result was 
found to be 10 mg/L (8.2 mg/L in 2019). 
The local Medical Officer of Health must 
be notified when the sodium 
concentration exceeds 20 mg/L so that 
this information may be passed on to 
local physicians. 
 
Lead 
 
Lead sampling is required under O. Reg. 
170/03, schedule 15.1. Peterborough 
requires 8 distribution samples to be 
collected and analyzed for lead, pH and 
alkalinity plus two non-residential 
samples every sampling period.  
Peterborough is required to sample any 
residential house in the city that requests 
sampling for the same parameters 
mentioned above. 
 
In 2020, we sampled 32 private 
plumbing (residential) and 49 distribution 

points for lead.  Customers are offered 
free testing of their private dwelling. Of 
the 32 samples taken only one exceeded 
the Ministry guidelines. Zero distribution 
samples tested over 0.0005 mg/L which 
indicates that the distribution system 
does not contribute to lead 
contamination. 
 
Taste and Odour 
 
During 2020, the primary source of taste 
and odour in our raw water was from the 
naturally occurring compounds geosmin 
(name derived from the Greek ‘earth’ 
and ‘smell’) and 2-MIB (2-
methylisoborneol).  These compounds 
are monitored as a precursor to taste 
and odour complaints (earthy/musty) of 
the water and are not a health concern. 
They can be detected by humans at very 
low levels (less than 10 ηg/L). The 
bacteria actinomycetes, zebra mussels 
and some species of algae can produce 
geosmin and 2-MIB, though all of the 
contributing organisms are not known. 
Observations have shown that when we 
have greater zebra mussel and/or algae 
populations we experience higher 
amounts of geosmin and 2-MIB.  
 
Previous annual data indicates that 
geosmin and 2-MIB would hit peaks at 
the same time during the summer 
months.  There is usually a large peak 
near the end of the summer when the 
water temperature is highest and 
sunlight hours are high. The 
concentration peaks for both taste and 
odour causing compounds occurred 
approximately July to November. 
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Geosmin is thought to originate higher in 
the water column and produce an earthy 
odour. The average raw water value 
during 2020 was 6.1 ηg/L and the 
average plant treated water was 6.8 ηg/L 
(Chart 4). 
 
The 2-MIB is produced in the sediment 
or benthic layer and gives off a musty 
odour. 2-MIB can reproduce well when 
sunlight can penetrate down to the 
bottom of lakes and streams. The 
average raw water value during 2020 

was 4.3 ηg/L and the average plant 
effluent was 4.6 ηg/L (Chart 5). 
 
The reduction of geosmin and 2-MIB due 
to water treatment processes 
(coagulation, sedimentation, filtration 
and chlorination) was negligible.  Both 
geosmin and 2-MIB compounds resist 
oxidation (disinfection) and are difficult to 
remove by conventional water treatment 
processes. 
 

 
Chart 4 
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Summary Report 
 
The summary of water delivered as per O. Reg. 170/03 Schedule 22 in 2020 is shown in 
Table 4. 
 
Table 4 

 
Month 

Average Day  
(M3/d) 

Maximum Day 
(M3/d) 

Peak Flows 
(L/m) 

January 24,647 33,157 23,026 
February 24,753 30,979 21,513 
March 24,502 28,903 20,072 
April 23,172 24,746 17,185 
May 25,814 31,109 21,603 
June 30,205 34,889 24,228 
July 32,927 38,315 26,608 
August 30,731 35,741 24,820 
September 28,347 30,413 21,120 
October 24,899 26,808 18,617 
November 23,835 30,156 20,942 
December 24,302 36,729 25,506 
Rated 
Capacity 

104.00  ----  ---- 

Approved 
Flowrate  

 ---- 190.68 132,743 L/m 

 
Chemical Consumption 
 
Table 5 

Chemical Use 2019 2020 
Total Chlorine 39,366 kg 36,333 kg 
 Average Dosage  1.26 mg/L 1.20 mg/L 
Total Aluminum Sulphate  827,259 L 803,160 L 
 Average Dosage 48.5 mg/L 47.2 mg/L 
Total Hydrofluosilicic Acid 24,702 L 19,438 L 
Average Dosage  0.69 mg/L 0.68 mg/L 
Total Sodium Hydroxide  97,776 50,788 
 Average Dosage  8.5 mg/L 3.18 mg/L 
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Chlorine 
 
The average dose of chlorine for 2020 
was 1.20 mg/L (Table 5).  This value 
fluctuates throughout the year as higher 
doses of primary chlorine are required 
during the summer months because it 
takes more chlorine to disinfect the water 
when the water is warmer.  
 
Chlorine is also added into the treated 
water before it leaves the WTP.  This 
secondary chlorine is added to help 
maintain the chlorine residual throughout 
the distribution system to comply with 
the Ontario Drinking Water Standards 
(ODWS).  
 
Zebra mussel control for the Water 
Treatment Plant included adding 
approximately 0.5 mg/L of chlorine into 
the Water Treatment Plant intakes from 
May to October.  The addition of zebra 
mussel chlorine is dosed only during the 
months when there are warmer water 
temperatures (usually when water 
temperature is above 12°C).  This is 
when the zebra mussels will colonize on 
surfaces such as the intake pipe walls. 
 
Hydrofluorosilicic Acid (fluoride) 
 
Hydrofluorosilicic acid (fluoride) was 
added to the treated water to attain a 
combined concentration (target value) of 
0.70 mg/L. Fluoride is added to the water 
depending on the total concentration 
required in the treated water and also 
the concentration of the raw water.  The 
average dosage of fluoride added to the 
water in 2020 was approximately 0.68 
mg/L (Table 5). The average treated 
water fluoride residual was 0.61 mg/L.  
The average fluoride concentration 
found in the raw water (natural fluoride) 
during 2020 was 0.10 mg/L. 

Sodium Hydroxide 
 
Sodium Hydroxide (NaOH) is normally 
added to the plant effluent for corrosion 
control within the distribution system as 
well as plant effluent pH adjustment.  
The use of chlorine and aluminium 
sulphate (alum) during the water 
treatment process lowers the pH level 
causing the water to be slightly acidic 
(corrosive). The addition of NaOH 
increases the pH to a more acceptable 
value of 7.1. 
 
Aluminium Sulphate  
 
Aluminium Sulphate (alum) is used as 
our primary coagulant causing particles 
(silt, sand, algae, and bacteria) to 
coagulate or ‘clump’ to form a floc, which 
can settle in the sedimentation basins. 
The water is further treated by filtration. 
Alum was added to the water during 
2020 at an average rate of 47.2 mg/L 
(Table 5).  The average alum dosage 
during 2019 was 48.5 mg/L.  Aluminium 
residual found in the WTP treated water 
can be a by-product of the addition of 
alum. The average treated water 
aluminium residual for 2020 was 0.033 
mg/L the operational guideline for 
aluminium is 0.1 mg/L.  
  



 2020 Annual Drinking Water Report 
 

 
P a g e  | 16 

Water Treatment Plant 
 
Annual maintenance was conducted at 
the Water Treatment Plant, Water Street 
Pumphouse, reservoirs, elevated tanks 
and booster pumping stations. 
 
Water Distribution 
 
Annual water distribution review and 
maintenance programs are necessary to 
ensure the safe delivery of drinking 
water in Peterborough. These programs 
include: 
 
 Valve maintenance 
 Hydrant maintenance 
 Dead end flushing 
 Service post repair 

 
Impact of Climate Event 
 
The temperature during June, July and 
August averaged approximately 
27.2°C. This is considered to be above 
normal summertime temperature.   
Environment Canada data describes 
the average normal value of 18.3°C 
(normal data 1981 – 2010).  The 
summer months in 2020 were hotter 
than normal with 22 days where 
temperatures were higher than 30°C.  
Rainfall totals for the three summer 
months of June, July and August was 
116.6 mm. This is considered to be 
below normal rainfall values for the 
three summer months. 
 
Otonabee Regional Conservation 
Authority (ORCA) issued a Level 1 Low 
Water declaration on June 18, 2020.  
This advisory notice is based on the 
preceding three months period, 
receiving less than 80% of normal 
precipitation.  Low precipitation levels 
continued in September and a Level 2 

Low was issued on August 11, 2020.  
When a Level 2 Low Water Condition 
occurs, all water users are asked to 
voluntarily reduce their water 
consumption by 20%. This includes 
municipalities, aggregate operations, 
golf courses, water bottlers, farm 
irrigation, and private users.  On 
September 15, 2020 the region 
returned to a Level 1 and All advisories 
were lifted by ORCA on November 12, 
2020. 
 
Pilot Plant 
 
The Peterborough Water Treatment 
Plant has conducted pilot-scale studies 
in an effort to improve water quality, 
optimize production, and investigate 
next-generation treatment technologies 
for the citizens of Peterborough. 
 
A 5000:1 scale-model version of the 
main treatment facility, the pilot plant 
includes processes such as coagulation, 
tapered mixing, flocculation, settling and 
filtration.  In addition to conventional 
water treatment studies, ozone and 
advanced oxidation applications have 
been investigated.  The primary 
objectives using the ozone pilot were to 
determine if ozone, advanced oxidation, 
and biofiltration will enhance our water 
quality and provide operational flexibility 
as an integral component of our multi-
barrier approach to water treatment. 
 
Ozone and Advanced Oxidation 
 
Pilot scale research has played a 
prominent role in assessing the 
Otonabee river source water 
characteristics and evaluating alternative 
treatment technologies.  Our key 
objectives were to mitigate disinfection 
by-product (DBP) formation and improve 
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taste and odour, through the reduction of 
geosmin (GSM) and 2-methylisoborneol 
(2-MIB), compounds released by algae. 
 
Previous research efforts have included 
coagulation optimization, UF 
membranes, biofiltration, enhanced 
coagulation and chloramination.  All 
treatment technologies investigated 
provided enhanced water quality and 
operational performance benefits for our 
system.  However, ozone was the only 
treatment technology to meet all of the 
key water quality objectives. 
 
Preliminary ozone pilot studies on 
settled-water and post-filtration 
applications were shown to effectively 
ameliorate regulatory DBPs, including 
trihalomethanes (THMs) and haloacetic 
acids (HAAs), in addition to the removal 
of GSM and 2-MIB.  Ozone applied pre-
filtration was also shown to improve filter 
performance, reduce natural organic 
matter, and decrease our chlorine 
demand.  Post-filtration ozonation was 
show to provide an additional benefit of 
0.5-log Cryptosporidium removal.  
However, due to capital costs and 
integration barriers associated with pre 
and post-filtration applications, 
alternative application points were 
investigated. 
 
The addition of ozone as a pre-treatment 
was investigated in 2020.  Ozone pre-
coagulation was shown to reduce both 
THMs and HAAs by 33%.  Settled and 
filtered water turbidity was improved, and 
the coagulant dose was reduced by 
20%.  Ozone application pre-coagulation 
was also shown to eliminate GSM and 2-
MIB compounds.  Ozone added prior to 
coagulation has the additional benefits of 
being applied under plug-flow conditions, 
allows for full-scale application, and can 

be placed on-line intermittently or as 
required.  This will provide operational 
staff with another treatment barrier to 
optimize water quality and improve 
process performance. 
 
Granular Activated Carbon Media 
 
Pilot-scale studies have focused on 
enhanced water quality and improved 
water quality aesthetics through the use 
of Granular Activated Carbon (GAC) 
media.  Our objective was to optimize 
our current treatment strategy to mitigate 
DBP formation and taste-and-odour 
compounds, GSM and 2-MIB.  GAC 
media caps integrated with our current 
filtration technology, were shown to 
decrease THM and HAA formation by 
10% and 12%, respectively.  GSM and 
2-MIB compounds were reduced below 
the odour threshold concentration of 9 
parts-per-trillion (ppt).  GAC media was 
also shown to reduce filtered water 
turbidity, reduce chlorine demand, and 
provide enhanced organic carbon 
removal and bioactivity, further 
enhancing water quality and 
performance.  The installation of GAC 
media caps in 2020 will play a prominent 
role to immediately enhance water 
quality and improve aesthetics for our 
consumers. 
 
Impacts of Ozone on Water Quality 
 
The implementation of ozone will play an 
integral role as the next generation 
treatment alternative for the City of 
Peterborough’s Otonabee river source 
water. 
 
Ozone will provide enhanced water 
quality through the reduction of regulated 
DBP compounds, including both THMs 
and HAAs.  Ozone will also optimize our 
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coagulant use, improve settled water 
turbidity, enhance biofiltration 
capabilities, reduce chlorine demand, 
and provide an additional barrier against 
microbial pathogens.  Ozone has also 
been shown to eliminate taste and odour 
compounds, GSM and 2-MIB.  These 
compounds impart an earthy-musty 
odour that is the primary water quality 
complaint from the citizens of 
Peterborough. 
 
Ozone will also play a key role in future 
applications and treatment challenges.  
Previous studies have shown the 
effectiveness of ozone in the reduction of 
pharmaceuticals, endocrine disrupting 
compounds, and cyanotoxins.  Impacts 
on water quality from global warming, 
including the potential increase of blue-
green algae, can also be effectively 
handled through ozone as a component 
of our multi-barrier approach. 
 
Granular Activated Carbon Media 
 
The installation of GAC media caps was 
completed in May 2020 in an effort to 
enhance our water quality and improve 
aesthetics for our consumers.  Pilot-
scale studies in 2019 had shown the 
benefits of GAC as a cost-effective 
short-term solution to mitigate DBP 
formation and taste and odour 
compounds, GSM and 2-MIB.   
 
The GAC caps implemented at full-scale 
resulted in a 10% decrease in natural 
organic matter (NOM) in our plant 
effluent, from 0.046 cm-1 to 0.041 cm-1.  
The decrease in NOM corresponded to a 
decreased chlorine demand, requiring 
chlorine doses of 3.37 mg/L compared to 
3.58 mg/L in previous years.  Plant 
effluent THM concentration were 
reduced 10% from 51 to 46 µM, 

however, HAA concentrations were not 
impacted by GAC caps. 
 
Taste and odour compounds, GSM and 
2-MIB, were reduced by 50% and 30%, 
respectively, in the filters that had GAC 
caps installed.  The reduction in full-
scale plant effluent GSM and 2-MIB 
below the taste and odour threshold of 9 
ppb resulted in a 50% reduction in 
customer complaint calls in 2020 
compared to the previous decade. 
 
Customer Service 
 
Customer Calls 
 
Customer concerns relating to water are 
tracked by WTP staff and logged using 
computer software. Some questions and 
concerns that were asked to our WTP 
staff were related to taste and odour, 
colour, hardness, general water quality, 
information on water treatment, 
sampling, operations, and questions to 
assist with school projects on water 
treatment. 
 
In 2020, staff responded to a total of 20 
inquiries, this was a decrease of 43% 
from 2019.  The 20 inquiries were 
related to the following concerns; 20% of 
customer concern calls were relating to 
colour (usually rusty coloured water), 
10% were relating to particulate matter, 
a total of 70% relating to taste and  
odour, and 0% relating to bacteriological 
concerns (Chart 6).  
 
A further breakdown of the 14 taste and 
odour complaints revealed the following: 
5 concerns were for an earthy musty 
odour, 1 concern was for a chlorine taste 
and odour, and 8 concerns were for 
various other taste and odours, from 
metallic to medicinal. 
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Tours 
 
Tours have been an important part of 
public education at the Peterborough 
Water Treatment Plant.  About 36 people 
had a tour of the Water Treatment Plant 

process during 2020 (over 2,621 people 
in the last 10 years). During 2020 tour 
numbers were lower than normal due to 
tours being cancelled starting in March 
as a result of the pandemic.  
 

 
Chart 6 
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Riverview Park & Zoo 
 
In 2020 Riverview Park and Zoo 
operations were severely impacted by 
the COVID-19 pandemic. The Park and 
Zoo was open and operating during 
regular hours (8:30 AM – dusk) from 
January 1st to March 13th, 2020, after 
which, the Park and Zoo closed as a 
precautionary measure. Most areas and 
facilities remained closed for the year 
and the majority of our facility bookings, 
education programs, special events, etc. 
were cancelled.  
 

 
In spite of restrictions and supply issues 
associated with the pandemic, some 
progress was made on ongoing 
improvements to the facilities and 
equipment in 2020. These included 
major upgrades to animal exhibits, new 
lockers at the splash pad, repairs to the 
Dobbin Building and train ride facilities. 
 
The zoo’s animal collection saw many 
changes in 2020 with the deaths of some 
of our older animals as well as new 
acquisitions. Deaths included our 
bobcat, a domestic yak, a slender-tailed 
meerkat, a reindeer, and the passing of 
our last black and white ruffed lemur. 
Other changes included the acquisition 
of a few small animals from Cherry 
Brook Zoo in St. John NB (which was 
forced to close due to the pandemic), 

obtaining two new macaws, and the 
successful hatching of a Sulawesi forest 
turtle. 
 
Park Operation & Facilities 
 
Most of the Park and Zoo’s areas and 
facilities were closed for the majority of 
2020. The miniature train ride was closed 
for the year. The zoo area was closed 
from March 13 until year end, except for 
escorted private tours that were offered to 
local residents from mid-August through 
to Thanksgiving weekend. The Snack Bar 
and the gift shop remained closed for the 
year. The splash pad was closed for the 
year. The park grounds and pathways 
were open for walk-through access and 
the disc golf course and playground both 
opened for limited use starting in May.  
 
Zoo Operations & Facilities 
 
Regular and emergency veterinary care 
was provided primarily by consulting 
veterinarian Dr. John Sallaway 
throughout 2020. Dr. Mike Cranfield was 
unavailable due to the border closure. 
Park and Zoo Animal Care Staff worked 
with Dr. Sallaway throughout the year to 
provide planned animal health care to the 
animals in our collection. Animals were 
examined and/or treated as part of their 
annual health care program. This 
included physical exams, surgery, 
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numerous vaccinations/treatments, blood 
samples, the trimming of many 
hooves/claws/beaks/tusks, dentistry, and 
dental cleaning.  
 
Zoo Animal Collection 
 
In 2020 there were 7 births/hatchings and 
10 deaths of animals during the year. 
Post mortems were performed on those 
animals that had died, to determine the 
cause of death where possible. 21 new 
animals were acquired during the year. 
 
As of December 31, 2020, the animal 
collection on site consisted of 140 
animals, representing a total of 58 
species (excluding groups of fish and 
invertebrates).  The collection had 33 
animals in on loan and 12 animals out on 
loan. (Table 6). 
  

 

 

 
Table 6 
 January 1 Birth/ 

Hatchings 
Acquisitions  Deaths Disposition December 31 

# Animals Owned 
on site 

82 6 16 9 2 93 

# Animals at Zoo 
on Loan 

29 1 5 1 1 33 

# Animals out on 
loan 

13 0 0 0 2 11 

Total Animals On 
Site 

111 7 21 10 3 126 
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Capital Program 
 
Work completed under the 2020 capital 
program included numerous 
improvements to the cat exhibit building 
and holdings, new gardens and 
landscaping in front of the exhibit, 
rehabilitation of the chimneys on the 
Dobbin Building, new lockers at the 
splash pad, and construction of a new 
Signal Tower for the miniature train ride. 
Other improvements to the animal 
exhibits and holdings included a new 
compound at the camel exhibit and a new 
pond at the barnyard.  
 

 
 
Revenue Contributions 
 
In 2020, the impact of the pandemic was 
devastating to Riverview Park and Zoo’s 
revenue for the year with no train 
operations, no food services, and limited 
facility bookings and retail sales. Some 
success was achieved with a pilot of the 
online sales and curbside pickup of our 
RPZ and Solar Farm honey. Our 

education program revenue was also 
stronger than expected at $ 4,800 or 53% 
of budget. 
 
Fundraising efforts were also curtailed by 
COVID-19 but some notable 
achievements were still accomplished. 
This included a 62% increase of 
individual donors who gifted over $15,918 
and bench dedications of $ 8,500 in 
value. The Rotary Club of Peterborough 
Kawartha donated $30,000 for the 
installation of the Musical Playground.  A 
concentrated effort to promote our animal 
adoption program yielded outstanding 
results with a revenue of $ 32,600 or 
272% of budget. We currently have 162 
active animal adopters. 
 
Other notable fundraising achievements 
included support of our Enrichment and 
Training wish list, in-kind donations of 
building supplies, equipment and 
services totaling $28,000. We were 
successful in recruiting a Phase I Capital 
Campaign Patron for the Miniature Train 
Ride Replacement. A commitment to a 
$75,000 grant through the Feira 
Foundation for the locomotive 
sponsorship has been awarded. The first 
installment of $18,750 was received in 
December of 2020.  
 
Overall, 2020 development activities 
included cash donations, fundraising 
efforts and grants awarded for a total of 
$62,000. 
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Education 
 
Much of the education program planned 
for March – December 2020 had to be 
cancelled due to the impact of COVID-
19. This included public speaking 
engagements, “behind–the-scenes” 
tours, the parent & tot “Zoo Crew” 
program, our "Zoo Academy" and "Zoo 
Trek" half-day curriculum-based day 
sessions as well as the animal 
placement program developed in support 
of the project pilot of the Pathway to 
Stewardship and Kinship regional 
education initiative. 
 

 
It was possible to modify some of our 
programs for remote or virtual delivery. 
This included a major adaptation of the 
Bondar Challenge program, a unique 
experiential program that helps children 
make a connection to nature through the 
art of photography. This program was 
successfully delivered with our 
participants winning 1st, 2nd and 3rd place 
in the Ruby Summer Camp National 
Award category.  
 
Other programming included virtual “Zoo 
Crew” and virtual “Zoo Trek” tours and 
invasive species workshops. We were 
able to reach over 1,500 students 
through direct in-person or virtual 
programs in 2020. A focus on our social 

media, resources for our new website 
YouTube channel as mediums for 
educational programming allowed us to 
connect to the community through a 
“Bringing the Zoo to You” Campaign. 
This included live events and recorded 
videos available to our 21,479 followers, 
a 21% increase over 2019 (4,407 
Twitter, 12,373 Facebook, 4,699 
Instagram). 
 

 
 
This programming was made possible 
through the support of 63 active 
volunteers in 2020 who supported 
education programs and guided tours, 
created virtual program resources at 
home, participated in litter pick-up and 
invasive species removal day-events 
and helped with our pilot honey sale and 
curbside pick-up. These volunteers 
contributed over 400 hours in-kind. 
 
In addition, we hosted 5 post-secondary 
placement students from Conservation 
Biology, Travel and Tourism and 
Education Programs that provided over 
500 hours of research, resource 
development and ethogram observations 
in 2020. 
 



 2020 Annual Drinking Water Report 
 

 
P a g e  | 24 

Young Canada Works Heritage grant for 
Public Education student positions was 
increased from $10,000 to $23,000. 
Canada Summer Jobs awarded a 
$3,500 grant for an Guest Services 
Position. 
 
Conservation 
 
Last year the Park and Zoo’s 
conservation program included our 
ongoing support of the Ontario Turtle 
Conservation Centre’s conservation work 
by donating heat lamp bulbs, turtle feed 
(smelt) and equipment. In January, Park 
and Zoo staff attended Otonabee 
Conservation’s annual general meeting 
and were happy to accept (on behalf of 
the Park and Zoo) their Conservation 
Partnership Award.  
 

 
 
This award recognized the Park and 
Zoo’s partnership with Otonabee 
Conservation, jointly delivering many 
conservation programs and connecting 
people to nature. These activities 
included the Roberta Bondar 
Photography challenge, the seasonal 
conservation exhibit, yellow fish road 
(storm water education and awareness) 
as well as shoreline restoration projects.  
 
The Park and Zoo also participated in the 
Association of Zoos and Aquariums 

(AZA) Stud Book for red-necked wallaby, 
Sichuan takin and bobcat.  We also 
participated in the African red-billed 
hornbill, slender-tailed meerkat and 
common squirrel monkey AZA Species 
Survival Plans, as well as the Emu and 
Brazilian agouti Population Management 
Plans.  
 
 

 
 

Research 
 
In 2020 the Park and Zoo participated in 
the Ontario Turtle Conservation Centre’s 
Blanding’s Turtle research project as well 
as hosting research projects by university 
biology and conservation biology 
students.  
 
Special Events 
 
Unfortunately, all of the special events 
planned for 2020 had to be cancelled. 
This included the Peterborough 
Children’s Water Festival and the 
Summer Concert Series. Although the 
on-site version 11th annual Riverview 
Park and Zoo Fun Run was canceled, a 
virtual run was promoted with runners 
running on their own time and at 
individual locations. The virtual run had 
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43 participants and approximately $3,800 
was raised.  
 
Staff & Volunteers 
 
As of December 2020, permanent staff 
included 1 Manager and Curator, 1 Park 
and Zoo Supervisor, 1 Program 
Supervisor, 1 Groundskeeper, 1 Animal 
Care Technician, 3.5 Zookeepers and 1 
Park & Zoo Maintenance.  
 
The majority of our student positions 
were cancelled due to the pandemic and 
the employment periods of the 
remainder were significantly 
delayed/reduced. Seasonal staffing 
peaked in July and August with a total of 
9 student employees assisting with Park 
and Zoo operations.  Student employee 
positions included 4 zookeepers, 2 
public educators, and 3 horticulture/ 
groundskeeping workers. 
 

A total of 6 student employees worked 
part-time hours starting in 
September. The students supported 
guided tours on weekends until 
Thanksgiving, assisted with workload in 
the park until the end of October, and 
assisted zoo staff on weekends for the 
remainder of the calendar year.  
 
The Park and Zoo hosted 5 
college/university student placements 
over the year as well as one high school 
co-op placement students.  
 
In 2020 the Volunteer Program was very 
important in 2020 due to COVID-19, with 
a total of 63 volunteers assisting with our 
guided tours, education programs, 
conservation activities and research.  
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Appendix B – Abbreviations 
 
 
Abbreviation Full Description 
2-MIB 2-methlisoborneol 
CFU Colony Forming Unit 
COD Chemical Oxidization Demand 
CTS Calcium Thiosulphate 
DBP Disinfection by-product 
DWQMS Drinking Water Quality Standard 
DWRG Drinking Water Research Group 
EDC Endocrine disrupting compounds 
HAA Haloacetic Acid 
KM Kilometers 
L/m Litres per Minute 
m2 Square Meters 
m3 Cubic Meters 
MAC Maximum Acceptable Concentration 
mg/L Milligram per Litre 
ML Megalitres 
MECP Ministry of Environment & Climate Change 
MOH Medical Officer of Health 
ηg/L Nanogram per Litre 
NTU Nephelometric Turbidity Unit 
ODWQS Ontario Drinking Water Quality Standards 
ORCA Otonabee Region Conservation Authority 
ORP Oxidative Reduction Potential 
PACL Polyaluminum Hydroxychloride 
PUC Peterborough Utilities Commission 
PUGSC Peterborough Utilities Services Inc. 
RP& Z Riverview Park & Zoo 
STS Sodium thiosulphate 
THM Trihalomethane 
TOC Total Organic Carbon 
µg/L  Microgram per Litre 
UVA Ultra Violet Absorbance 
WTP Water Treatment Plant 
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