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What’s She Talkin’ About?
 Boring stuff
 Talking in 

Metaphors!
 Keeping records of 

what now?
 Oh, that’s why 

keeping records is 
important!

 Storytelling…
 Evolution, Baby!
 Takeaways (not 

McDonalds)
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Objectives of Presentation

 To get water system operators to record 
data and keep records accurately

 To understand why data collection and 
record keeping is important

 To understand how the data can be used
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Let’s Talk About Legislative 
and Regulatory Requirements

 Water Resources 
Act

 Permits to 
Operate
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Water Resources Act

 Section 38
• All waterworks in the province shall at all 

times be maintained, kept in repair and 
operated in a manner and with those facilities 
that the minister may direct
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Permit to Operate
 Issued under Section 

38 of the Water 
Resources Act

 Establishes minimum 
requirements for the 
O&M of drinking 
water systems

 Terms based on best 
management 
practices

 323 PTOs for public 
drinking water
systems have been 
issued
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Record Keeping:
PTO Terms & Conditions

 Operator’s daily log
 Chlorine residual 

testing
 Flow and pressure 

monitoring
 Complaints
 Emergency warning 

device testing
 Finished water 

quality from WTPs
 Tank O&M

 Records provided 
to MAE upon 
request 

 Maintain records 
for at least 5 
years

 As-built drawings
 Annual summary 

report to MAE
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Lets Talk in 
Metaphors!

 Water 
system 
operators 
are like 
doctors

 The patient 
is your 
drinking 
water 
system

SCADA

Pump

Treatment

Pipes

Storage

Disinfection

Intake
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Drinking Water System
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Monitoring Your Drinking 
Water System

 What should I be 
monitoring?

 What records 
should I be 
keeping?

 How can I monitor 
it?

 Why am I 
monitoring it?
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Engineering Drawings
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Process Flow Diagrams (PFD)

• Shows the flow of chemicals and the equipment involved in the 
drinking water treatment process

• Helps operator understand and troubleshoot system
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Source Water Level
 Surface Water

• Staff gauge
 Groundwater

• Water level probe/tape

 Why monitor:
• Is water supply sufficient to meet water demand?

▫ Need for water conservation
▫ Time to clean well to increase yield
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Water Usage-
Flow Meters

 YouTube video:
• https://www.youtube.com

/watch?v=LFmY9dfbfVE
 Required to monitor 

under Permit to Operate
 Why monitor:

• How much water being 
used per person

• Identify leaks
• Needed for chemical 

dosing calculations
• Daily water use patterns

▫ Are peaks excessive?
• Understand seasonal 

variation in water demand
• Affects water age and 

water quality
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Pressure
 Pressure gauge
 Required to monitor under 

Permit to Operate
 Measure at critical points in 

distribution system:
• High point
• Low point

 Why monitor:
• Have to maintain a working 

pressure range of 40-80 psi
• High pressure:

▫ Cause leaks
▫ More wear on valves on 

fittings
• Low pressure:

▫ Potential for contaminant 
intrusion

▫ Inadequate fire flow
▫ Indicate leaks

• Pressure surges:
▫ Can indicate problems with 

components of system-
pumps, valves, tanks

▫ Biofilm detachment
▫ Equipment failure
▫ Pipe rupture

Water Resources 
Management 

Division



Chemical Usage
 Common chemicals used:

• Sodium hypochlorite
▫ Volume of hypo used (L)
▫ Volume of water used (L)
▫ Frequency solution tank is filled

• Chlorine gas
▫ Weight of gas used- (lbs)

• Soda ash
▫ Mass of soda ash used (kg)
▫ Volume of water used (L)
▫ Frequency solution tank is filled

 Required to monitor under Permit to 
Operate

 Why monitor:
• Operational cost
• Optimize treatment
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Chlorine Residuals
 YouTube video:

• https://www.youtube.c
om/watch?v=FdRXFFq
huIM&t=306s

 Chlorine Colorimeter
 Required to monitor 

under Permit to 
Operate

 Why monitor:
• Ensures protection 

against pathogenic 
regrowth in the 
distribution system

• Ensures public health 
against waterborne 
disease outbreaks
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Water Quality
 Parameters:

• Water temperature
• pH
• Turbidity
• Conductivity
• Aluminium residual 
• UVA/UVT
• TOC/DOC

 May be required to 
monitor under Permit to 
Operate if you have a 
Water Treatment Plant

 Why monitor:
• Optimize treatment
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The Importance of Units!
 Two systems of units:

• Metric (SI)
• English

 Common units used by operators:
• Length

▫ meters (m)
▫ feet (ft)

• Area
▫ square meters (m2)

• Mass
▫ grams (g)

• Liquid volume
▫ Liters (L)
▫ cubic meters (m3)
▫ gallons (Gal)

• Time 
▫ seconds (s)

• Volumetric flow
▫ m3/s
▫ L/s
▫ Gal/s

• Concentration
▫ g/L
▫ mg/L

 Need to be able to convert units
 You must record your units

 455 
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Maintenance & Inspection 
Records

Maintenance

 Record of what 
maintenance work has 
been done on drinking 
water system 
infrastructure:
• Flushing program
• Valve maintenance
• Pumps and motors
• Leak detection and repair
• Inventory

 Prevent small issues from 
becoming bigger 
problems

 Maintenance Assurance 
Manual forms:
• https://www.mae.gov.nl.c

a/for/mam.html

Inspection

 Assessing the condition of 
something

 What to inspect:
• Water supply area
• Water system 

infrastructure
▫ Intake
▫ Screens
▫ Wells
▫ Dam
▫ Tanks
▫ Treatment systems
▫ Pumps
▫ Hydrants
▫ Valves
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Complaints
 Water user 

complaints can 
indicate issues

 Main type of 
drinking water 
system complaints
• Low pressure
• Taste & Odour
• Coloured water

 Complaints should 
trigger some kind 
of action by town
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Financial Records
 Personnel costs

• Wages and benefits
 O&M costs

• Chemical usage
• Electricity
• Fuel

 Materials and supplies
• Tools
• Inventory of equipment

 Professional services
• Engineering
• Legal
• Accounting

 Water testing
 Vehicle expenses
 Communication

• Cell phones
• Land lines
• Telemetry
• Postage

 Insurance
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Miscellaneous 
Records

 Manuals
 Contacts

• Equipment Suppliers
• Chemical Suppliers
• Electricians
• Emergency contacts

 Operator training 
and certification 
records

 OHS records
 Emergency Plans
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ABCs of Record Keeping
 Record keeping does not mean keeping every scrap of paper

• The operator and manager of each system can determine which records 
are useful

 If information is important to the system – WRITE IT DOWN 
and FILE IT

 Photos are records
 Records must be accessible and maintained in an orderly 

manner to be useful 
• Chronological order

 Keep archived records in town hall
• Available to all
• Let town clerk know what is being stored where (communicate!)
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False Records: BEWARE
 Permit to Operate audits

• WRMD staff can tell if records 
look fishy

 MAE will send letters of 
warning concerning 
negligent operators to a 
community recommending:
• Having operator comply with 

requirements
• Having operator participate in 

OETC training
• Getting a new operator 

 Past allegations of an 
operator falsifying chlorine 
residual readings in NL

 Operator in Walkerton, ON 
falsified records

 ON publishes convictions 
under the Drinking Water 
Safety Act
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Importance of Records
 Without maintaining adequate 

records, a water system cannot be 
operated efficiently

 Records assist with  
troubleshooting your system

 Records used to fulfill regulatory 
requirements

• Annual Water System Report Form
 Records can serve as legal 

evidence
• Document the actions taken to 

ensure the provision of safe, clean 
drinking water

 Records are used to understand 
your drinking water system

• Distribution system modelling
 Data is incorporated into asset 

management
• Long-term infrastructure 

replacement forecasting
• Informs decisions to upgrade the 

drinking water system
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Data = Money

 Metrics can help justify budget 
requests to town council
 Spending $100 annually on O&M 

can save your town $100,000 in 
capital costs to replace equipment
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Data = Money
 In 2017-2018, MAE received 494 

application for capital works funding 
worth $638.6 million

 109 projects worth $58.6 million were 
funded
• 22% success rate 

Project A- Water System Upgrades
• Need to replace the existing 

watermains that are either 
undersized or leaking

Project B- Water System Upgrades
• Breaks in 700 m section of old 

1950s era 8 inch cast iron 
watermain are resulting in 
unnecessary water consumption 
through leaks

• Water usage is 100 Gal/min during 
the day and 50 Gal/min in the 
middle of the night

• Leaks account for 50% of water use
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Data = Money
 In 2017-2018, MAE received 494 

application for capital works funding 
worth $638.6 million

 109 projects worth $58.6 million were 
funded
• 22% success rate 

Project A- Water System Upgrades
• Need to replace the existing 

watermains that are either 
undersized or leaking

Project B- Water System Upgrades
• Breaks in 700 m section of old 

1950s era 8 inch cast iron 
watermain are resulting in 
unnecessary water consumption 
through leaks

• Water usage is 100 Gal/min during 
day and 50 Gal/min in middle of 
nigh

• Leaks account for 50% of water use

Water Resources 
Management 

Division



Listen to Your Data- It’s 
Telling You a Story

 About the past
 About the present
 About the future
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The Story of a Blowout
Relevant Records Causes Type of Issue

• Pipe material and 
age

• Pressure
• pH

• Corrosion
• Overpressure

Cast iron
pipe from
1960s

pH typically 
around 5.0

Pressure in 
lower end of
system has 
been over
80 psi since 
fish plant shutdown

Relevant Records Causes Type of Issue

• Pipe material and 
age

• Pressure
• pH

• Corrosion
• Overpressure

Pipe Blowout



Lets Talk About Evolution!
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Manual Record Keeping

 Paper and pen
 Record keeping 

templates available
• Tailored log books 

coming Fall 2019-
contact OETC 
trainer

 Keep your own 
operator log book
• Permit to Operate 

requirement
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Not Ideal Records, 
But Better Than Nothing
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Digital Record Keeping
 Digitize manual 

records
 Use simple tools, 

program or apps
• Excel table
• Time series graphs
• GIS

▫ Multiple component 
data layers- pipes, 
hydrants, valves, 
etc.

▫ Geospacial
overview of the 
systems

▫ Drill down 
capabilitiesWater Resources 

Management 
Division



Supervisory Control & Data 
Acquisition (SCADA)

• Monitors and controls equipment and processes
• Records and stores system data
• Consists of:

▫ Computer (centralized location)
▫ Communication equipment
▫ Sensors & other devices
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Smart Water Systems 
 Based on the Internet of Things (IoT)
 Integrated network of sensors and systems that 

allows remote and continuous monitoring to optimize 
all aspects of a drinking water system operation
• Online water quality monitoring
• Advanced metering
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Takeaways
 Keep accurate records
 Record keeping is the 1st step in forming good habits in 

managing your drinking water system
• Leads to improvements in all aspects of system 

management
▫ More likely to know what is going wrong, to apply for capital works 

funding, and to get funding to fix the problem
▫ Fewer public complaints
▫ Infrastructure lasts longer

 Records improve an operator’s ability to effectively 
manage drinking water system assets

 Data and records can help you justify funding requests
 Contact OETC staff to help tailor a log book for your 

specific drinking water system
• Coming Fall 2019

 Records and data need to be managed
• From field collection to storage
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It’s Over!
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