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Disclaimer

This document was assembled based on information shared by municipalities through a survey,
subsequent conversations, and email exchanges. This report is presented solely for information
purposes.

The mention of trade names for commercial products does not represent or imply the approval or
endorsement for use.

It is recommended that municipalities develop their own Standard Operating Procedures and conduct
training prior to using equipment to thaw frozen services.
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Frozen Water Services

1. Introduction

Frozen water services are frequently a cause of concern for municipalities. Depending on the severity of
the winter, residents can be out of water for hours or days. The methods of managing frozen services
range dramatically across municipalities, but there is consensus that municipalities can and must
allocate their resources in the most cost-effective ways.

At their June 23, 2014 meeting, the Board of Directors of the Ontario Water Works Association (OWWA)
agreed that it would be beneficial to create a guidance document for municipalities regarding frozen
water services. In October 2014, the OWWA Distribution and Management Committees were asked to
collaborate and form a working group to develop a Frozen Water Service Guidance Document.

The working group created a survey to solicit input from Ontario municipalities regarding their
experiences with frozen service lines and how they prevent/address them. The original survey consisted
of X questions and was emailed to OWWA members on April 9, 2015. It was later forwarded to other
drinking water system owners’ contacts and presented at the National Water and Wastewater
Benchmarking Initiative Conference (April 2015). The questions included in the 2015 survey are listed
below:

What determines when customers are notified to “run water”?

e How do you ensure that running water is sufficient to prevent freezing?
e What actions are taken if the water is not kept flowing sufficiently and the service freezes?

o Do you have any standard communications that are provided to customers regarding frozen
water services?

e |If you use temporary supply connections while a water service is frozen, how do you bill
water consumption for: The home receiving the temporary supply?

e If you use temporary supply connections while a water service is frozen, how do you bill
water consumption for the home providing the temporary supply?

e If customers are asked to “run water”, how is the additional consumption determined?

¢ How does your municipality prioritize the order of call outs to investigate frozen water services?
¢ What emergency responses are implemented to thaw frozen water services?

e  What methods do you use to thaw services?

e What constraints or limitations affect your ability to thaw frozen service pipes?

o Do you thaw frozen water services on private property?

e Do you use a waiver when thawing services on private property?

e |f you do thaw frozen water services on private property, do you charge for this service and
what charging process is used?
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e How do you determine the location of the issue (e.g. private or public service)?

e When a water service has been deemed frozen and not usable, how long would a customer
typically be left without any service, including temporary service?

o Do you have any post-emergency practices to help prevent frozen services from reoccurring?

e Indicate all suspected reasons for pipe freezing in your system?

The survey was closed in early November. In total, there were 40 complete responses and 8 partial responses.
Detailed information was collected, and many municipalities provided additional insight and clarification
through subsequent emails and phone conversations. Many Ontario drinking water systems experienced an
extremely severe winter in 2014-2015, unlike what had been experienced previously. During the timing of the
survey, many were updating their policies and procedures based on what was experienced and learned from
the 2014-2015 event. The resulting guidance document collated the survey responses and follow up
discussions and was intended to provide an overview of best practices to ensure that drinking water system
owners are better positioned should a similar event take place in the future.

This document is an updated version of the original guidance document based on a slightly modified version
of the 2015 survey. The modified survey along with the original guidance document was then emailed to all
OWWA members in December of 2022. The 2022 survey contained all the original questions from the 2015
survey with two additional questions added. This survey closed at the end of January 2023 with a total of 20
complete responses. It is felt that comparatively mild winters leading up to, and including, 2023, had an
impact on the participation for the survey. Several respondents did engage in further discussions with
Distribution Committee members, resulting in useful updates. The content of the original document has been
retained to offer a comparison between the 2015 and 2022 surveys throughout the update.

It is recognized that there are several approaches that drinking water system owners use to address frozen
services. This guidance document provides an opportunity to bring all ideas forward for consideration so
that each municipality can select and choose options and find an approach, or combination of approaches,
that best suits their needs. The document does not include Standard Operating Procedures, nor does it make
specific equipment or manufacturer recommendations.

The document is divided into four technical sections, namely:

e Notification — methods of communication and active monitoring techniques used that would trigger
notification to properties that have historically experienced freezing of their service lines.

e Billing — how billing practices are maintained or adjusted if there is a frozen service event and
other considerations.

e Emergency response —the means and methods used by drinking water system owners to deal with
frozen services. Some examples include thawing using electricity, hot water, steam, and hot water hydro-
excavation, all performed via excavation or remotely.

e Post Emergency Response —an opportunity to identify some of the post winter remediation
strategies and long-term repair options, including construction specification development and
local improvements to provide long term fixes.
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This document brings together insight and information on the measures that drinking water system
owners have in place to prevent or restore frozen water services. Specific examples of current
documentation have been provided by those responding to the survey. Included in a series of
appendices are examples of policy/memos to Council, notification letters, waivers, and information
regarding the types of equipment used to respond to a frozen service. The appendices are titled:

. Notification;

. Waiver and Billing;

. Equipment and Response; and
. Policy.

The format of the document is set out with the survey question identified in bold and a graph providing
the response, including the number of drinking water system owners choosing that option/item. In
addition, there is general discussion provided to share specific information from the responses and
subsequent contacts.

2. Notification

The initial part of the survey posed questions to understand the extent of historical frozen services and if
there are standard processes or protocols in place. The goal was to ultimately understand whether or
not frozen water services are a common issue, or something that impacts only a few.

Do you have a list of customers that are notified to “run water” when the weather warrants?

There is history of frozen water services and more than half of those responding (55%) indicate having a
list. Granted, some indicate creating the list following the 201 event and did not have this in place
previously. Having a list in place provides flexibility to the drinking water system owners to act more
proactively to help avoid a service line freezing by providing notice to homeowner to run their water.

How many water services are there in your system and how many customers do you typically notify to
“run water”?

A wide range of drinking water system owners sizes provided a response to this survey and this
question. The smallest of systems have approximately 1,000 connections while the largest system has
over 230,000 connections. All responses but 1 fell within the 0-3% range of those customers who
are/were notified to run their water. The one drinking water system owner outside of that range
experienced a dramatic increase in the notifications to run water in the winter of 2014-2015. This
drinking water system owners notification level increased, going from 3% (prior to 2014) to 29%, as a
result of the frozen water service event in the winter of 2014-2015.

Although the percentage of customers/connections that are notified to run water is low, tracking the
volume of water used is important. Managing an efficient “Run Water” program can be tricky but
necessary to avoid large numbers of service disruptions due to frozen water services.
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What determines when customers are notified to “run water”?

Results of the 2023 survey indicate that drinking water system owners rely more on historical data
with 36% of respondents choosing this answer vs. just 10% in 2017.

Criteria to "Run Water"

Air Temperature
Frost Level
Complaints

Nothing
Historical
Water Temperature

When Temporary Service is Installed

Depth of Watermain
0% 5% 10% 15% 20% 25% 30% 35% 40%

m 2023 m2017

Many drinking water system owners provided multiple responses for criteria or measures that are
considered to trigger residents to run their water. The “who” is commonly addressed by creating and
maintaining a detailed database of customers who have had frozen water services in the past and/or
customers in areas with shallow services. Determining “when” customers should start running water is a
little more complicated. Monitoring frost depths has long been thought to be the best indicator, but
equipment is expensive, and soil compositions change throughout a drinking water system owners, so
that information might not be readily available for most utilities. Many drinking water system owners use
average cumulative degree days starting around November 1st to trigger their programs. Once the total
hits -400-degree days, communications are sent out instructing customers to run water. The Government
of Canada website can be helpful to find and export data from a weather station near you. Please refer to
Appendix A, Notification — Frozen Service Prevention-Cumulative.xIsx for information.

One drinking water system owner has a model that uses degree days to predict the depth of frost
penetration. This model was determined by field measurements of temperature collected for a number of
locations with varying soil conditions around the drinking water system owners and profiled over a number
of winters. This model has performed well as it provides notice to the drinking water system owners to
issue letters to homeowners based on a phased system as the frost level drops. As an example of its
effectivenesss,17% of the homes that were notified to run their water experienced a service line freeze in
2013-2014. Most homes (111 of 134) that experienced a frozen water service were those that were not
part of notification list previously. The phased approach for sending notices attempts to limit the duration

8
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of the “run water” program.

How do you ensure that running water is sufficient to prevent freezing?

Results of both surveys indicate that providing instruction to the users is the best way to ensure
running water will prevent freezing. It should be noted that social media has made it much easier for
drinking water system owners to communicate with their customers and provide instruction in
various formats.

Many drinking water system owners commented that it is a challenge to ensure water is kept flowing at
the appropriate rate so that service lines or temporary lines do not freeze. This is especially a concern
for homes with multiple tenants, such as student houses or homes with young children, that do not fully
understand the reasoning for the running water or simply forget. Public education and instruction is the
most common practice. Several drinking water system owners with real time AMI metering technology
can monitor these flows in real time, ensuring proper flows are maintained and minimize water wasted.

Means to Ensure That Running Water is Sufficient to Prevent
Freezing

Provide Instructions on How to Adequately Run Water
to Prevent Freezing

Nothing

Check AMI Data

If Additional Thawing Required it is at Resident's Cost
Run Water Method Left up to the Resident

Run Water Until Frost is out of the Ground

1"-'l-l

m2023 m2017 0% 20% 40% 60% 80% 100%

Most drinking water system owners provide guidance to the homeowner, indicating that a steady
stream of water is required that is approximately the diameter of a pencil. Some have information on
their website, including pictures to help ensure the message is received, while others provide written
instructions including a diagram to the homeowners via a letter. Examples of letters that are sent are
included in Appendix A, Notification — Sample Letters.
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What actions are taken if the water is not kept flowing sufficiently and the service freezes?
In 2017 many drinking water system owners indicated they would thaw frozen services at no charge to the customer

even if it resulted from the customer shutting off the flow of water, though in 2022 no drinking water system owners
would thaw a frozen service again at no charge.

Action if Line Refreezes

Thaw Again, No Charge
Thaw Again, Charge

Place on Temporary Water
Nothing

Bottom of the List to Thaw

Provide Bottled Water

o

Staff Attend to Evaluate

0% 5% 10% 15% 20% 25% 30% 35% 40%

m2023 m2017

The majority of drinking water system owners will thaw the service either at no charge or for a fee.
Some indicated that even though a fee could be applied for return visits, it isn’t always used due to
external pressure to ensure that the service is restored.

Do you have any standard communications that are provided to customers regarding frozen water
services?

Approximately 54% of those responding to the survey indicate having standard communications
material. Examples of materials that are used by drinking water system owners to convey information
(web content and a graphic) regarding frozen water services are part of the Appendix A, Notification —
Sample Communication Materials.

3.  Water Usage and Billing

For many drinking water system owners, having customers run their taps during extended periods of
cold is an effective way to prevent temporary and permanent water services from freezing.

However, as Canadians continue to be educated on the value of water, and as municipal prices continue to increase,
reconciliation for water used to prevent service lines from freezing becomes increasingly important. A single home
that is asked to run their tap at a modest 1.5 L/min for 3 months to prevent

freezing will use 194,400 L or 194 m3. At a price of $4/m?3, this could result in an additional $780 on a

10
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water bill.

When placing temporary connections between two buildings, it is very important that both parties are
made aware of the drinking water system owners process for billing. Written notice is most effective
and made better when both parties formally acknowledge (i.e. signing a form) that billing processes
were explained by staff and accepted. Examples of forms used by other drinking water system owners
are available in Appendix B — Waiver and Billing.

If you use temporary supply connections while a water service is frozen, how do you bill water
consumption for: The home receiving the temporary supply?

There was no significant change in responses between the two surveys indicating billing
estimates based on historical consumption is still the most common practice.

Temporary Connections: Billing the Supplier

Billed Estimate Based on Historical Consumption
No Charge
Billed Fixed Meter Charge Only

Temporary Connections Not Used

Billed Based on Meter Usage (Reading Before and
After)

Flat Rate

]1-rr|

0% 10% 20% 30% 40% 50% 60%

m2023 m2017

Most drinking water system owners use estimates to determine how much the receiver of the
temporary water supply should be billed. This is usually a method that is accepted by the homeowner
when it is based on the homeowner’s typical usage. This can be a time-consuming process when
compared to flat rate billing, which is also the least frequently used method.

11
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If you use temporary supply connections while a water service is frozen, how do you bill water
consumption for the home providing the temporary supply?

Given the results of the original survey being identical to the previous question, this question
was omitted from the 2022 survey.

The homeowner who allows a temporary supply connection from their home will typically see the
consumption recorded by their meter double, as a minimum, as they are now supplying two homes.

Beyond higher meter readings, the temporary connection also results in decreased water flows for the
supplying and receiving homes. It also potentially requires the supplier to bypass their water softener,
as salt consumption will be very high since they now soften the water used by their neighbor as well as
the water that is running to prevent freezing. These are only two of the burdens that the supplying
homeowner will face, and as can been seen from various responses, most drinking water system
owners put considerable effort into ensuring fair billing practices are in place.

12
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If customers are asked to “run water”, how is the additional consumption determined?

Meter readings are still the most widely used method for determining additional consumption in this situation.

Customers Running Taps: Determining Volume

Meter Readings

Estimated

Customers Not Asked to Run Water
Not Determined

Calculation

Flat Rate

Difference Between Supply Plant and Metered
Consumption

l/

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

w2023 m2017

When customers are asked to run their water, it is very important that accurate volume usage be
determined. This is needed for billing processes but also helps the drinking water system owners
quantify how much water is used to prevent services from freezing. This volume should be used as
a part of any annual water loss calculations that drinking water system owners may be doing, such
as the AWWA Free Water Audit Software .

4, Emergency Response

The level of service customers expect from their water utility has never been higher. Many customers
consider it an “emergency” if they are without running water for even a few hours. This is the reality
most water utilities face, and their emergency response procedures are always being critiqued. When
the temperatures plummet and frost begins to creep deeper, the number of frozen water services can
go from manageable to pandemic in a matter of days. Drinking water system owners with
comprehensive frozen service response policies are better equipped to deal with the escalating demand
for service. Although these conditions are infrequent, the winters of 2014 and 2015 exposed many
deficiencies in municipalities’ frozen service programs. This section will give an idea of how other
utilities deal with emergency response during a frozen water service event.

13
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How does your municipality prioritize the order of call outs to investigate frozen water services?

In 2023 there was an obvious shift to servicing critical customers first. There were zero responses to first come, first
serve which was the most common response in 2017.

Customer Prioritization

First Come, First Serve

First Come, First Serve. Except Critical Customers

All Investigations are Completed Within Standard
Response Time

Other

11|

0% 10% 20% 30% 40% 50% 60% 70% 80%

w2023 m2017

Drinking water system owners use a variety of criteria to prioritize callouts. First come, first serve may
have been the most common response, but not always the most reasonable. Most drinking water
system owners have a vulnerable/critical customer component to their response protocol. Typically,
those customers tend to have larger services and use larger volumes of water, and the likelihood of
experiencing a frozen service is therefore low.

Examples include hospitals, health centers/clinics, blood banks, campus facilities (educational, penal)
and large industrial users. Some customers to consider as vulnerable/critical with smaller services and
lower water turnover may include:

e Elderly residents;

e Home dialysis customers;

e Nursing homes;

e Businesses that require water through their operation; and
e Schools and daycare centres.

14
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What emergency responses are implemented to thaw frozen water services?

In 2023 more respondents indicated the homeowner would be responsible for resolving the frozen service on their
own. This may be a result of repeat offenders whose service freezes every year even after being provided directions
on how to prevent freezing.

Emergency Response Actions

Hot Water/Stream

Temporary Line Installation
Electric Thawing

No Measures or Not Applicable
24 hr Staff Availability
Contracted Services
Excavation

Homeowner to Hire Plumber

Other

i

0% 5% 10% 15% 20% 25% 30%

W 2023 m2017

Emergency response actions vary between drinking water system owners and even within a drinking
water system owners when call volumes increase. During a typical winter when the number of frozen
services is minimal, staff and resources can be deployed quicker, and more time can be spent
attempting to thaw a water service. Thawing a service line as soon as it is reported offers the best
chance for success. Hot water jetting and electric thawing machines are the primary technologies used
by survey respondents however, both techniques have factors that may limit success. When frozen
service calls begin to backlog, alternative measures often must be taken to quickly provide customers
with running water. The provision of a temporary service line is common when thawing is not feasible.
The installation of a temporary service line between homes often comes with its own challenges and
limitations. Some to consider are:

e Proximity of the donor property (the longer the temporary line, the greater chance of it freezing);

e Appropriate plumbing connections (outside hose bib connections, with no backflow preventer on
frozen property);

e Meter reads (for drinking water system owners tradingconsumptionduringfrozensenice events);

e Potable or Non-potable (determining whether to deem supplied water potable or non-potable. This
should be done in consultation with your location Health Department); and

o Liability (see Appendix B — Waiver and Billing Agreements for Temporary Water Service).

15
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Excavation is another method commonly used. Whether this is done with your own equipment or a
contracted service, it is expensive and time-consuming. Some drinking water system owners leave the
thawing of water lines up to the property owner. Delegating this responsibility to the owner can be a
very contentious and political issue.

What methods do you use to thaw services?

Very little has changed as far as available thawing methods between 2017 and 2023 with hot water jetting still the
most common approach. We expected to see a decline in the use of electric thawing devices due to safety concerns
but some system owners still use this equipment.

Thawing Methods

Hot Water Jetting
Hydrovac Excavating
Steam Generator

Electric Thawing

N/A

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

w2023 w2017

There are a number of devices currently used and a short description of each follows:

e Hot water jetting is the most popular type of equipment used by drinking
water system owners that responded to the survey. The process involves
pushing a rigid, small diameter plastic line inside the frozen water service.
The rigid plastic line is equipped with a tip that sprays pressurized hot
water. This method can be effective but is time-consuming and has many
limitations. The most popular product used is Magikist, (Appendix C —
Equipment & Response Magikist Thawing Machine) but a number of
similar products are available including a variety of modified hot water
pressure washers. Many ©idrinking water system owners have taken it
upon themselves to make modifications to hot water jetting machines
including machined brass nozzles to get past fittings and burrs in copper
pipe. The brass nozzle also increases thermal capacity to help cut through
ice. Other modifications include more efficient heating elements, and
replacement hoses, which are more rigid and capable of handling higher
temperatures.

16
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Hydrovac excavation was another popular method to thaw frozen water services. This method has a very high
success rate, but the equipment rental can be costly and may be limited by availability in some areas. There may
be restoration costs related to the excavation that need to be taken into consideration. The process generally
consists of the hydrovac crew working alongside the drinking water system owners employees to excavate and
expose the waterline, then inserting a smaller waterline inside the frozen
pipe and injecting pressurized hot water into the frozen pipe thawing the ice blockage. Most

hydrovac trucks are equipped with onboard water heating systems coupled to the pressure pumps.

Steam generators are similar to hot water jetting, in that you
attempt to get steam into the pipe to thaw the ice block. The steam
generator tends to be less aggressive than hot water jetting and
can take more time. This equipment has similar limitations to hot
water jetting and is generally used in larger diameter pipes or when
the blockage is not far into the pipe. One example is the Sioux
Thawing and De-icing equipment (Appendix C— Equipment &
Response_Dakota Il Steam Thawer).

Electric Thawing passes low voltage, high current AC electricity
through the frozen pipe creating low levels of heat that thaw athin
layer of ice along the inner pipe wall. Once water is able to pass
around the ice the warmer water thaws the remaining ice plug.
This method is best

used as soon as a service freezes and
before the ice plug expands. This method
can be used to thaw iron or copper pipes
buried in the ground. Popular electric
thawing equipment includes Rigid's KT-190
and KT-200 (Appendix C— Equipment &
Response Rigid KT-190& KT-200) as well as
some older DBH models that are becoming
harder to find.

17
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What constraints or limitations affect your ability to thaw frozen service pipes?

Not unexpectedly, resources limitations have increased between 2017 and 2023.

Thawing Constraints

Piping Configuration, Length, Time *
No Issues ;
Thawing Equipment Issues ;
Pipe Material Limitations ;
Resource Limitations Staff/Equipment
Other ;
0% 10% 20% 30% 40% 50%

w2023 m2017

A number of additional comments were provided in response to this question. This added insight is
presented below:

e Piping configurations can be a serious limitation with many thawing techniques. Hot water jetting is
probably the most susceptible to piping configuration issues. The rigid plastic line that is fed into the
frozen service cannot maneuver sharp bends or 90-degree angles, and often gets caught up on
unions, valves and curb stops. Overcoming pipe friction over longer lengths can also be an issue, as
well as maintaining thawing temperatures in the injected water over those longerlengths.

o The issues with electric thawing include achieving sufficient conductivity across the frozen section
of pipe and safely thawing without risk of stray current causing damage or fire. These two
challenges are often addressed by installing dedicated electrical connections to the pipe (“ground
straps”) and using only equipment that is CSA certified.

e Pipe materials and size can limit the thawing methods that may be used and the likelihood of
success. Common pipe materials used for service lines include plastic, copper, iron andlead.

o Copper pipe is often a good candidate for hot water jetting and electrical thawing. When
using hot water jetting, copper lines must be free of 90-degree and other sharp bends; even
slight bends at further distances can be tricky to navigate with the added friction. Any valves
that cannot be removed must be full port ball valves to allow the line to pass through.

o Mineral scaling burrs or even excessive solder on the inside of smaller diameter pipes can
prevent the jetting line from being pushed past the ice.

o Plastic pipes are limited to hot water jetting or excavation either by excavator or hydrovac.
Before using water jetting, ensure that the pipe material is rated to handle the pressure and
temperatures associated with the thawing machine. Electric thawing machines require the
conductivity of metal pipes to create heat, so this is not an option for plastic pipes.

o Iron and lead are typically much older pipe materials within the system and in many cases,

18
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are more fragile. If you can get good conductivity through the service, an electric thawing

machines may be an option. The use of water jetting or excavation may cause damage to
these older pipes.

o The lack of resources and staffing became a significant problem during recent winters. Both
drinking water system owners workers and contracted help were becoming exhausted from many
hours of continuous work in frigid conditions. This type of emergency staffing and resourcing is
difficult to prepare for in advance. Drinking water system owners have attempted to address this
with agreements with local contractors well in advance of freezing conditions.

Do you thaw frozen water services on private property?

There was a slight but noticeable shift towards not thawing frozen water services on private property.
- _

0% 10% 20% 30% 40% 50% 60% 70%

m 2023 m2017

The majority of drinking water system owners that responded do attempt to thaw services on private
property. Obviously, this comes with additional workload, risk and liability that some drinking water
system owners may not be willing to assume. Once again, having a comprehensive frozen service

policy would allow you to clearly define the level service you will provide and the responsibilities of
the property owner such as:

19
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e Ensure that their privately-owned water services and plumbing meet the building code standards in
place to prevent freezing and that they take proactive actions to maintain their water service and
plumbing to prevent freezing.

e Maintain adequate heat to premise plumbing to reduce threat to internal servicing line freezing.

Ensuring the owner is doing their due diligence to protect their pipes from freezing can drastically
reduce the number of private property frozen pipes.

Do you use a waiver when thawing services on private property?

As was expected, more drinking water system owners have implemented the use of some sort of waiver when
thawing services on private property.

Yes

I
oy e———

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

w2023 m2017

The vast majority of drinking water system owners did not use waivers in the past. However, in
follow-up discussions many drinking water system owners indicated a strong desire to implement a
waiver form for several services.

If you do thaw frozen water services on private property, do you charge for this service and
what charging process is used?

There was no noticeable change in responses to this question in 2023.

Service Fees: Thawing

No Charge

Fixed Fee Identified in By-Law
N/A

Time and Material

Fee Structure Under Review

7

0% 10% 20% 30% 40% 50% 60%

m 2023 m2017
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Charging customers for thawing frozen lines or re-installing frozen temporary lines has been inconsistent
in the past. Many drinking water system owners found it too resource intensive to accurately determine
where and why the service froze to feel comfortable charging the customer. However, due to the
severity of the winters in 2014 and 2015 many drinking water system owners are revisiting this issue as
they try to find fair ways to implement cost recovery measures.

How do you determine the location of the issue (e.g. private or public service)?

The ability to turn curb stop was the most common answer in 2023 suggesting that less effort may go into trying to
determine the exact location of the freezing.

Determining Location of Frozen Pipe

Measured by Thawing Equipment
Excavate at Property Line

Too Difficult to Accurately Determine
Site Visit and Local Conditions

Ability to Turn Curbstop

Locator Depth of GPR

Contractor to Confirm

City Assumes Responsibility

Service Considered Private from Watermain...

il

Property Owner Assumes Responsibility
0% 5% 10% 15% 20% 25% 30% 35%

N 2023 w2017

Methods of determining the location of where the service is frozen or where the service first began to
freeze may not always be easy or limited to one approach. Once a service has frozen, the ice may
migrate the entire length of the pipe. Timely investigation can help identify vulnerable points such as
shallow goose necks or adjacent infrastructure allowing cold air closer to water pipes. Identifying these
issues can help identify other potential problem areas in your system. Solutions for addressing these
susceptible services will be addressed further in Section 5 (Post Emergency Response).
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When a water service has been deemed frozen and not usable, how long would a customer typically
be left without any service, including temporary service?

In the 2023 survey no respondents answered more than 1 day with the majority answering ASAP.
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The duration customers are left without water is something all drinking water system owners try to
minimize. However, unseasonably cold winters and limited resources can seriously affect response
times. Secondly, just because the drinking water system owners is able to respond quickly, doesn’t
always mean there is a quick solution.

Common issues are proximity and permission from neighboring property for temporary service, lack of
external plumbing connections, internal plumbing configurations, and pipe type.

What human resources do you use to thaw frozen services?

Most drinking water system owners tend to use small crews of two or three workers to thaw services.
The two seem to work well for hot water jetting and electrical thawing while Hydrovac excavation
generally requires contracted equipment with two equipment operators and two utility workers. The
number of crew members is generally limited by the number of thaw machines the drinking water
system owners has available, and the number of staff that can be pulled from legislated operational
duties.
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5. Post Emergency Response

When spring finally sprung and the frost was out of the ground, drinking water system owners were
bombarded with calls asking what they were doing to prevent water pipes from freezing in the future.
Those in the industry know there is no simple answer, but rather a question we must begin to address.
There really are only a few options to address susceptible infrastructure. One is to replace the pipe at a
depth and/or location not as susceptible to freezing, two is to protect existing pipe from freezing with
some form of insulation or other technology, and the third is to maintain flow in the pipes to reduce the
chance of freezing. This section will review survey participants’ responses to a few questions to better
understand how others are dealing with post-emergency response.

Do you have any post-emergency practices to help prevent frozen services from reoccurring?

Post-Emergency Response Plans

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80%

w2023 m2017

Sixty percent of responders indicated they do have practices in place to help reduce the number of
reoccurring frozen pipes. The methods used and the amount of pipe addressed varies greatly depending
on the drinking water system owners resources. Some of the susceptible areas drinking water system
owners are looking to address in their post-emergency response plans include:

e Shallow services and mains;

e Mains and services with low flow or consumption;

e Services that are top tapped or have high goosenecks;

e Mains and services in close proximity to other buried infrastructure providing conduits for cold air;
and

e Other known problem areas.
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Indicate all suspected reasons for pipe freezing in your system?

There was little change in the responses to this question between 2017 and 2023 except fewer respondents

indicated low water temperature being a reason for freezing, which is likely due to generally warmer winter seasons.

Reasons for Freezing

Low Consumption
Freezing Under Roadway
Low Water Temperatures

Freeze/Thaw Cycles

Top Tapped or Goosenecks
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Understanding where and why the pipe froze is the key to permanently solving the problem. Some
situations may have relativity inexpensive and quick solutions, while others may require substantial
investment and planning.

The following provides additional comments provided by the survey respondents:

e Top tapped or high goosenecks have been identified as being prone to freezing. Solutions to
address these issues are relatively simple and effective. If the depth of the service line and/or the
water main is generally below the frost line, simply re-tapping the water main at a lower angle and
insulating the connection has proven to be an effective solution. This work is generally done at
relatively shallow depths, and the area of the excavation can remain small, minimizing the cost of
restoration.

e Freeze/thaw cycles tend to drive frost deeper into the ground more quickly than steady
temperatures, making it more difficult to predict frost depths. Cumulative degree days have been
used to monitor temperatures and assist in predicting frost depths. Cumulative degree day
calculations are described in the “Run Water” section below.

e Low water temperature has been cited as a reason for pipe freezing. Many drinking water system
owners have noticed a direct correlation between distribution and/or water tower temperatures
and frozen services. Whether it is simple daily checks by operators or trending temperatures on
SCADA, this can be an effective way to monitor when to initiate running water programs or frozen
service prevention tactics.



Water services and mains freezing under roadways are very common due to the vehicular traffic pushing the frost
deeper and the absence of snow cover as insulation. These conditions are nearly impossible to avoid, so depth of
bury or running water are really the only ways to address these issues. Another common scenario that can cause
pipes to freeze within the road allowanceis adjacent utilities such as storm sewers acting as a conduit for cold air.
Water services that are installed directly under or over a storm sewer may be affected by the colder air entering
the storm sewer. Some common remedies include insulating the section of water pipe and/or adding baffling to
storm catch basins to deflect the cold air.

e Areas or customers with low consumption are generally best addressed by running water. Larger
areas of low consumption or flow can be addressed by running water from a hydrant, bleeder or
specialized flushing systems such as #9800 Eclipse, Automatic flushing device (Appendix C —
Equipment & Response Automatic Flushing Device 9800 Eclipse). Customers with low consumption
that are at risk of freezing are generally asked to run water from a faucet in their home. Other
options include technologies such as Arctic Trace that are installed directly into the water service
(Appendix C — Equipment & Response_Arctic Trace).

6. Lessons learned from 2015 event

A number of Ontario municipalities have invested time to review and reformat their frozen water
service response policies (Appendix D — Policy) based on the events of 2015. London and Guelph, for
example, have issued memos to their Council outlining the expected response. Others have adjusted
their processes that determine the method of thaw, their Standard Operating Procedures for work
activities, and notifications. These documents and examples of waivers used by the City of Ottawa and
Guelph are provided in Appendix B — Waiver & Billing for review and use.

The Winter of 2015 was an extreme event that tested and stretched drinking water system owners staff
and financial resources in response to a large number of frozen water services. Through this survey it
was observed that there were many ways that drinking water system owners deal with frozen services.
There is not a one-size fits all solution. One of the goals of this information document is to provide
insight to the current works and processes in place and to share example documentation attached in the
appendices.

Note the appendices have not been included in this document. The original
document is available in its entirety by contacting Ontario Water Works
Association directly.
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