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Do-it-yourself
Home Energy

The

Assessment Kit

Improving the energy efficiency of 
your building can save money on 
utility costs, decrease your impact 
on the environment and create more 
comfortable interior conditions.

Climate change, caused by greenhouse 
gas emitted from burning fossil fuels, 
is one of the biggest problems facing 
human kind in the 21st century. In 
Okotoks, electricity and natural gas 
used to power our homes contributes 
to 127,046 tonnes of CO2 emissions a 
year. This is equal to a third of all the 
carbon dioxide emitted in Okotoks 
every year!1

Okotoks is a leader in developing 
and promoting sustainable building 
strategies as well as renewable energy 
resources. You can help address climate 
change and realize great benefits in 
the process by making your building 
as energy-efficient as possible! The 
greenest resource available to us is the 
energy we save through efficiency. We 
can all take part in the solution.

By making energy efficient 
upgrades to your building, you 
will:

Save Money
Many buildings see a reduction 
in energy bills. 

Add Comfort
Eliminating drafts, keeping 
surfaces warmer and balancing 
air circulation creates a cozier 
space.

Make a healthier home 
A tighter building with good 
ventilation provides improved 
indoor air quality.

Reduce ecological impact
Reduced energy consumption 
results in a more eco-friendly 
home.

1Town of Okotoks, Greenhouse Gas Inventory Baseline, 
2019

Energy Efficiency
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A professional energy evaluations comes with a fee; however it provides the 
benefit of a building performance expert’s experience and judgment. Be sure 
you hire an independent evaluator  that doesn’t represent a specific product 
or system. Professional tools, including test equipment for air leakage and 
thermal imaging camera scans, allow you to ‘see’ energy losses in new ways. 
For example:

Book an EnerGuide energy efficiency home evaluation
to receive an EnerGuide rating for your
home, and an energy efficiency report to help
you make decisions about completing retrofits.
Learn more at okotoks.ca/energykit

Professional Inspections and Evaluations

Thermal Imaging measures surface 
temperatures using infrared 
cameras and creates a visual image 
of heat loss. The cameras detect 
radiation in the infrared range of the 
electromagnetic spectrum.

Typically, warmer surfaces appear 
brighter and cooler surfaces appear 
darker. The images can reveal 
where walls, ceilings or floors are 
inadequately insulated or where 
windows and doors aren’t well sealed. 

While this kit provides a thermal 
camera for your use, interpreting the 
images can be somewhat difficult. 
There is no substitute for the expert 
eye of a professional.

A blower door test depressurizes the 
building with a large fan and then 
measures airflow into the interior 
space, which measures overall air 
leakage of the entire structure. The 
test can also determine the location 
of leaks.

A duct pressure test identifies areas 
and location of leaks in the duct 
system. A related ‘balance’ test of the 
heating ducts determines if the right 
amount of air is flowing to each room 
for comfort and efficiency. Other 
tests confirm combustion safety and 
ventilation fan flows.

Heat pumps and A/C commissioning 
are a set of tests that confirm the 
systems have the correct air flow 
and refrigerant charge. Equipment 
may have been sized using only rules 
of thumb, which can mean poor 
performance and durability.
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What’s in your

Kit?

FLIR C5 Thermal Imaging Camera
Use the thermal camera to see 
heat loss in buildings and identify 
sources of energy loss. See page 9.

Energy Monitor & LED Lightbulb
Use the Kill-A-Watt meter to measure 
energy use of appliances. Use the LED 
Lightbulb along with the Kill-A-Watt 
Meter and a lamp to measure the 
difference in energy consumption 
between types of light bulbs. 

See page 27.

Radon Monitor
Use the radon monitor 
to measure radon levels 
in your home

See page 37.

Temperature Reader
and Thermal Cards
Use these tools to 
check if your fridge/
freezer is too cold 
and if your hot 
water heater is too 
hot. Keeping your 
appliances at the right 
temperature can save 
you a lot of money on 
your energy bill. See 
page 17.
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Thermal
Camera

We often think of insulation as the 
primary means to create an energy-
efficient building enclosure. 

However, like a sweater with a 
windbreaker, insulation must work with 
an air barrier to be effective.

The air barrier prevents the movement 
of air between the interior and the 
exterior (or unheated spaces). Where 
there are gaps in the air barrier, air 
leakage occurs. Cold air from the 
outside enters the building and warm 
air from the interior escapes. Since 
warm air rises, a heated building in 
winter acts like a big chimney.  As the 
warm air rises and escapes through 
ceiling penetrations, cold air is pulled 
in from the basement, garage, or crawl 
space. This cold air can bring dust 
or pollutants with it, and lower the 

humidity in the space, which makes our 
buildings drier.

Any penetration in the building shell 
will result in air leakage. Along with 
doors and windows, obvious places 
where cold outside air enters a home 
are access points for heating ducts, 
water pipes, sewer stacks, wiring, 
lighting fixtures, electrical switches 
and outlets, chimneys, ventilation fans, 
attic hatches, fireplaces, and pet doors. 

Air leakage can be responsible for up 
to one-third of a building’s heating 
cost2.

The thermal camera can be used to 
see heat loss in buildings and identify 
sources of energy loss.

Thermal imaging is a useful tool when 
inspecting the air tightness of your 
building in areas prone to air leakage, 
such as chimneys, attics, wall vents, 
badly sealed doorways and windows, 
and walls with missing insulation.

What it’s for

1US Department of Energy, Improving the energy 
efficiency of existing windows. 2008.
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Wait for appropriate weather

A thermal camera shows the heat flow 
through parts of a building, so using 
it in temperatures over 20oC will not 
yield any results, as the indoor and 
outdoor temperatures will be relatively 
similar. 

To be able to see significant signs 
of energy leakage, the difference 
between the indoor and outdoor 
temperatures should be at least 10oC 
for several hours before you begin the 
inspection.

The best time for an inspection is 
early mornings, before the sun has 
had a chance to increase the outside 
temperature or warm up any surfaces 
of your building.

Even in wintertime, heating of exterior 
surfaces from sun exposure can skew 
the results of your inspection.

Wind speeds are another 
consideration, with optimal conditions 
for a thermography test being under 
13 km/h.

If you want to be extra thorough, 
move furniture and pictures away from 
the exterior walls 12 hours before 
the inspection, just in case they are 
covering any existing draft areas. 
Make sure to close all exterior doors, 
windows, and fireplace flues.

How it works

Heat leaks are made visible in this 
thermal image of  a poorly insulated 
brick house. The warm chimney flue 
on the the gable end shows up as a 
vertical red stripe.3

Using the thermal camera

For technical instructions on how to 
operate the included FLIR C5 Thermal 
Camera, please see Appendix B.

Photo credit: Tom Barbour - Thermal Image UK - http://www.
thermalimageuk.com
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Start on the outside of the building

The first place to inspect is the 
exterior of the building. This will show 
you any thermal bridges, such as studs 
or poorly insulated rim joints. The 
thermal bridges of your building are 
areas that transfer heat at significantly 
higher rates than the surrounding 
material, which results in a reduction 
of the overall thermal insulation of 
your building.

The vertical studs leak more heat than 
the insulation between the studs, 
and should be visible through the 
thermal camera. If they are not visible, 
either the weather conditions are 
not appropriate for an inspection, or 
the building is well constructed with 
materials meant to minimize thermal 
bridging.

If your walls were built with rigid foam 
insulation, the wall framing will not 
be visible. Inspect the outside of your 
building for anomalies and insulation 
voids, such as uninsulated stud bays, 
or places where blown-in insulation 
has settled and left the top of each 
stud bay empty. Stud bays with hot-air 
ductwork will also be visible.

Take extra care with low-sloping 
roofs! When the sun shines, these roof 
surfaces and the roof insulation heat 
up. After sunset, any damp insulation 
from roof leaks, cools at a much slower 
rate than dry insulation and will appear 
as warm spots at night. You can use 
this technique to identify leaky areas 
of your roof, but when inspecting for 
energy efficiency make sure that the 
surfaces being inspected are dry. 

This image shows studs as vertical 
stripes, becauase they are thermal 
bridges and leak more heat than the 
insulation between the studs.4

The horizontal stripe in this  image is 
an uninsulated rim joist.5

This thermal image shows which stud 
bays have no insulation.6

4 6 Photo credit: Gerard Brady - Infrared New England - 
http://www.infrarednewengland.com
5 Photo credit: Chuck Evans - http://homecert.com



12 www.okotoks.ca/energykit 

7 8 Photo credit: Gerarg Brady - Infrared New England - 
http://www.infrarednewengland.com
9 Photo credit: David Valley - Massachusetts Infrared - 
http://www.massinfrared.com

A thermal image of the interior 
of a timber-frame home shows 
air leaks at the eaves.7

The horizontal stripe in this  
image is an uninsulated rim 
joist.8

This thermal image shows heat 
leaking into an attic.9

Continue inside the building

Scan the inside surfaces of the building 
for anomalies. This works best if you 
create negative pressure in the building 
prior to the inspection. You can do this 
by turning off all combustion appliances, 
such as the water heater and furnace, 
and turning on all exhaust fans and your 
dryer on a no-heat setting.

This will force air out of the building, 
lowering the pressure inside and the 
higher outside air pressure will flow 
into the building through cracks and 
openings. The colder outside air will cool 
the surfaces it comes in contact with 
as it enters the building, making these 
surfaces visible through the thermal 
camera.

According to “Guidelines for 
Thermographic Inspections of Buildings,” 
a standard produced by RESNET, “The 
thermal image for air leakage will appear 
as ‘fingers’ or ‘streaking’ showing as dark 
when cold air is observed and lighter 
colors when warm air is viewed.

The thermal images will produce irregular 
shapes with uneven boundaries and 
large temperature variations. These air 
leakage sites are often at joints, junctions 
or penetrations in the enclosure. There 
is often a temperature gradient within a 
finger or streaking area.

Take care to discriminate between 
thermal bridging sites and thermal 
bypass or air leakage sites. Thermal 
bridging sites will not change size or 
shape during the inspection.”
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Places to focus on
There are a number of areas in your building that are more likely to be leaking air. 
Be sure to check these surfaces when conducting your inspection:

Windows

Along weather stripping, where the 
frame meets the wall, or inside the 
window where the glass meets the 
frame.

Doors

Along weather stripping and door 
threshold.

Electrical outlets and light switches

Sometimes these are not insulated. 
Focus on the outlets located on 
exterior facing walls.

Fireplace

A burning fireplace /open fireplace is the 
least efficient way to heat your space as 
85-90 % of the fire’s heat escapes up the 
chimney with the smoke10. Even when 
not in use, a fireplace can be a big cause 
of heat loss if the damper does not seal 
well. The damper is the metal plate in 
the chimney above the fire box used to 
regulate the draft. Dampers should be 
kept closed when the fireplace is not in 
use. A damper should have a tight seal 
when closed.

Attic

Identify all of the items that penetrate 
the ceiling, chimney, pipes, recessed 
lights, wires, and check for gaps around 
them. If there is insulation, pull it away 
to get a clear view. Chimneys and soil 
stacks can often be the most serious air 
leaks in a home. Note whether the attic 

hatch has good weather stripping.

Exhaust fans

Where fan housing meets drywall or 
plaster.

Recessed lights

These are notorious for air leakage. 
Note whether they are ‘Air Loc’ models 
and/or rated for insulation contact. 
Rated fixtures should have a sticker on 
the inside that says “IC”.

Pipe and wire penetrations

Where sinks are located along exterior 
walls, or adjacent to unheated spaces, 
look under the sink. Gaps are often left 
in the wall where pipes and wires pass 
through.

Joints between different types of 
construction

This includes brick chimneys to wood 
walls, vertical joints where foundations 
step up, and where roof beams meet 
drywall or trim.

Basement

A common area of air leakage is where 
the wood frame of the house rests upon 
the foundation. Outside air can be drawn 
in under the mud sill, the horizontal 
board that forms the base of the wood 
frame. Another leaky area is at the rim 
(or band) joist. The rim joist forms the 
perimeter of the floor framing above 
and the floor joists butt into it, creating 
multiple cavities along the length of 
the wall and many opportunities for air 
leakage.

10 Sustainable Energy Authority of Ireland. How efficient are 
open fires and fuel-effect fires? http://www.seai.ie/Power_of_

One/FAQ/Home%20Heating/How_efficient_are_open_fires_
and_fuel-effect_fires.html
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Once you’ve identified where air leakage is occurring, you’ll want to seal off these 
gaps. Depending on location, you can seal air leaks with caulk, sealant or spray 
foam. Apply caulk where you need a flexible seal at narrow joints, use weather 
stripping where two surfaces move against each other and choose spray foam for 
irregular shaped gaps because it will expand to fit any opening. Before sealing 
gaps, it is always a good idea to consult a renovation guide or an expert to make 
sure you are not negatively affecting the ventilation of your home.

Windows
Weather strip around the window sash 
(the sash is the part that moves) and 
apply caulk between the window frame 
and trim, and between the trim and 
the wall. Plastic film interior window 
sealing kits can be easily installed 
to add another insulating layer on 
windows.

Doors
Install weather stripping at the tops 
and sides and a sweep at the base of 
the door. Install a door threshold if 
one doesn’t already exist and caulk or 
replace those that leak.

Electrical outlets and light switches
Install foam or rubber gaskets behind 
the outlet and switch plate covers 
on all exterior walls. For additional 
insulation insert child safety outlet 
caps in unused plug-ins.

Joints between different types of 
construction
Use caulk or spray foam to seal leaks.

Exhaust fans, pipes and wires
Seal all gaps with spray foam.
Fireplace and duct penetrations
A fire-rated sealant needs to be used to 
fill large gaps in the attic or basement 
next to a brick chimney, or ductwork. 
If the gap is large, first install fitted 
sheet metal or cement board pieces to 
cover the opening and then seal the 
joints.

Recessed lights
These should not be caulked or foamed 
tight unless they are IC rated because 
they could overheat. If there is space, 
a box can be built using 3.5cm (1 inch) 
rigid foam insulation leaving a 10-
15cm (4-6 inch) air space around the 
light. Seal the box at all joints and at 
the back of the ceiling material. The 
best solution is to replace the light 
with a new IC ‘Air Loc’ model. These 
come with a gasket that seals the light 
fixture where it meets the drywall, 
minimizing air leakage.

(Continued on next page)

Next Steps
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Fireplace

If the culprit of energy loss is a damper with a loose seal, a professional 
mason can repair this for you. You can also install tight-fitting glass doors to 
increase the overall efficiency of an existing fireplace, or consider installing 
one or more fireplace devices such as a flue top damper, air vents, heat 
exchangers and/or fireplace insert. In some cases an ash cleanout passage can 
be modified to bring outside air to the fire. Some people make a decorative 
panel with foam insulation on the back to fit snugly in the opening when not 
in use. If your fireplace is no longer used, you may wish to engage a chimney 
repair service to permanently seal off the chimney.

You can increase the levels of 
insulation in any or all parts of your 
home by hiring a professional or doing 
the work yourself. If you choose to 
do it yourself, make sure to get all 
the necessary information in how-to-
guides and be certain that you are 
well informed on proper insulation 
techniques. 

Make sure to seal leaks before you 
insulate as sealing is more effective 
than installing insulation.

For descriptions of common insulation 
options see Appendix C.

For a detailed air leakage control guide 
refer to the publication ‘Keeping the 
Heat In’, available online at

Okotoks.ca/EnergyKit.
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Temperature

and Thermal Cards
Reader



18 www.okotoks.ca/energykit 



19www.okotoks.ca/energykit 

What is it for?
Fridge and Freezer

Your fridge and freezer use a lot of 
energy. Just think, they are using 
energy 24 hours a day to keep your 
food cold. Want to know how much 
energy your fridge uses? If you still 
have the original documents that 
came with your fridge, find the Energy 
Guide label. You can also find the 
fridge’s model number by looking for 
the label on back of the unit or behind 
the kick plate on the lower front. You 
can look up the model number on the 
manufacturer’s website to find the 
Energy Guide information.

The Energy Guide label tells you the 
fridge’s estimated annual energy use 
in kilowatt hours (kWh). Multiply the 
kWh by the electricity rate on your bill 
to see how much this energy costs you 
per year.

What about the amount of carbon 
emissions generated to run your fridge 
for a year? Multiply the Energy Guide 
kWh by 0.08 kg (carbon intensity of 
the Alberta grid is 800g CO2E/kWh) 11.

Keep in mind that these energy 
and carbon costs are only accurate 
if you’re running your fridge at the 
recommended temperature. A fridge 

running 5oC degrees colder than it 
needs to can use up to 25% more 
energy 12.

Use the Temperature Reader to make 
sure your fridge and freezer are at the 
ideal temperature to use less energy 
while keeping your food cold.

2. Pick a few items of food or liquid 
that have been in the fridge for 
more than 24 hours. Make sure 
they’re in different locations within 

11 Town of Okotoks, Greenhouse Gas Inventory 
Baseline. 2019.
12 Edison International, 9 Ways to Make Your 
Refrigerator More Efficient, 2016.

1. Open the fridge. Find the 
temperature control unit. Make 
a note of the current fridge 
temperature setting.

a. Some refrigerators have digital 
thermometers and some have 
temperature dials that go from 
“cold to coldest”

b. Using the temperature reader 
in the DIY Kit can ensure that 
you’re getting an accurate 
reading of your fridge’s 
temperature

Fridge: Ideal temperature 2 to 4°C

(36 to 39°F)

How it works

   Ex. 2,000 kWh/year x 0.07 dollars/kWh 
= $140 dollars a year

   Ex. 2,000 kWh/year x 0.08 kg CO2E/
kWh = 160 kg CO2E/year
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*Safety note: Do not point the temperature reader 
laser near anyone’s eyes or off reflective surfaces. Do 
not let children handle the temperature reader.

the fridge (ex. Door, top shelf, 
drawer). 

3. Press the trigger on the 
temperature reader and point 
the laser at the first item. The 
temperature will appear on the 
temperature reader’s screen. 
Record the location of the item 
and the temperature.

4. Repeat step 3 with different items 
in your fridge. 

5. If the temperatures are all 
higher than 2 to 4°C, turn your 
fridge’s temperature down. If 
the temperatures are all lower 
than 2 to 4°C, turn your fridge’s 
temperature up.

6. Wait 24 hours, and record the 
temperatures again to ensure 
that you’ve adjusted your fridge 
correctly. Repeat steps 1 to 5 
until you have achieved a fridge 
temperature within the 2 to 4°C 
range.

within the freezer.

3. Press the trigger on the 
temperature reader and point 
the laser at the first item. The 
temperature will appear on the 
temperature reader’s screen. 
Record the location of the item 
and the temperature.

4. Repeat step 3 with different items 
in your freezer. 

5. If the temperatures are all higher 
than -15 to -18°C, turn your 
freezer’s temperature down. If the 
temperatures are all lower than 
-15 to -18°C, turn your freezer’s 
temperature up.

6. Wait 24 hours, and record the 
temperatures again to ensure 
that you’ve adjusted your freezer 
correctly. Repeat steps 1 to 5 
until you have achieved a freezer 
temperature within the -15 to 
-18°C range.

1. Find the temperature control unit. 
Make a note of the current freezer 
temperature setting.

2. Pick a few items of food or liquid 
that have been in the freezer for 
more than 24 hours. Make sure 
they’re in different locations 

Freezer: Ideal temperature -15 to 
-18°C (5 to 0°F)

How to Use the Refrigerator & 
Freezer Temperature Card:
1. Place card in the fridge or 

freezer, wait 15 minutes

2. Leave the card in the fridge/
freezer while reading the 
temperature.

3. Return the card to the DIY 
Kit after you’ve gotten your 
temperature reading!
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Now your fridge and freezer are running at the most efficient temperatures, that’s 
great! Follow these tips to make your fridge and freezer even more efficient to 
save more on your electricity bill. 13

Next Steps

13 Edison International, 9 Ways to Make Your 
Refrigerator More Efficient, 2016.

 � Clean the condenser coils once a 
year. Unplug the fridge and use a 
brush or vacuum to clean the coils 
underneath. This could improve 
the unit’s efficiency by 30%. 

 � When ice on the walls of the 
fridge or freezer is thicker than ¼ 
inch (6cm), manually defrost the 
unit. 

 � Keep your home thermostat set 
to around 20°C. The hotter your 
home, the harder your fridge 
has to work to cool down which 
wastes more energy.

 � Make sure there are a few 
centimeters of space between 
the back of your fridge and 
the wall to allow for good air 
circulation.

 � To check if your seals are 
damaged (which could be wasting 
a lot of energy) close a $5 bill in 
the door seal. If you can move the 
bill easily, consider replacing the 
seals.
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Hot Water Heater

Is your hot water heater turned up too 
high? If your water is too hot you are 
wasting energy and increasing the risk 
of tap water scalds – ouch!

On average, every Canadian uses about 
75 Litres of hot water a day. All this hot 
water accounts for around 19% of all 
the energy used in your home!

If your hot water heater has a 
thermostat, you can turn it down to 
120°F. The default setting of most hot 
water heaters is 130 to 140°F which is 
way too hot for human skin. By turning 
it down 10°F you could save 3-5% on 
your total water heating costs. Here’s 
how you can make sure that your hot 
water heater is as efficient as it can be.

(Continued on next page)
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1. Do not use any hot water for at 
least 1 hour before completing this 
test.

2. Find the tap that’s closest to the 
hot water heater. Turn on the tap 
to the hottest setting and allow 
the water to run for at least 1 
minute.

3. Using caution, fill a cup 
with the hot water. Set the 
cup down and point the 
Temperature Reader’s laser 
into the centre of the cup 

of water. The water temperature 
will appear on the screen of the 
Temperature Reader.

4. Record the temperature on the 
Temperature Reader’s screen. 
Adjust your Hot Water Heater 
(increase temperature if below 49 
to 54°C, decrease temperature if 
above 49 to 54°C)

5. After adjusting hot water heater 
temperature settings wait 24 hours 
and then repeat steps 1 through 4 
until a temperature between 49 to 
54°C is achieved.

a. Collect the water you run in 
a large pot and use it to boil 
pasta or water your plants 
later

Hot Water Heater: Ideal Temperature 
49 to 54°C (120 to 130°F)

How it works

*Safety note: Do not point the temperature reader 
laser near anyone’s eye or off reflective surfaces. Do 
not let children handle the temperature reader.

How to Use the Hot Water 
Gauge Card:

1. Run the tap closest to the hot 
water heater for 3-5 minutes 
on the hottest setting

2. Use caution to fill up a glass 
with hot water and insert the 
end of the card into the water

3. Return the card to the DIY 
Kit after you’ve gotten your 
temperature reading!



Your hot water heating bill can make up to 12% of your utility bills. Now that 
your hot water heater is set to the right temperature you’ve taken a big step in 
reducing your bill. Follow these tips to save the even more! 14

Next Steps

14 US Department of Energy, 15 Ways to Save 
on Your Water Heating Bill, 2009

 � Use cold water for laundry
 � Reduce your time in the shower, 

and remember to turn the faucet 
off when you’re brushing your 
teeth

 � Install low-flow shower heads and 
faucets

 � Get your hot water heater a 
jacket! Newer hot water heaters 

are usually insulated well. If 
you have an older model that’s 
warm to the touch you could 
save 7-16% of your heating costs 
by insulating it with a pre-cut 
blanket or jacket

 � Insulate the first few meters of 
hot and cold water pipes that are 
connected to the water heater
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Before After
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Energy
Monitor&

Lightbulb
LED
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This Energy Monitor measures how much electricity a piece of equipment uses. 
With the help of an Energy Monitor you can:

What it’s for

Energy
Monitor

&
Lightbulb
LED

 � Determine the cost of running a 
piece of equipment

 � Determine an appliance’s most 
efficient setting

 � Compare equipment with and get 
more information on efficient 
ENERGY STAR models

Use the LED lightbulb included in the kit to test how the electricity usage of your 
lighting equipment changes when the lightbulbs you currently use (incandescent 
or compact fluorescent (CFL)) are replaced with a high efficiency LED bulb.

 � Determine if and how much 
energy a piece of equipment 
uses when it is not in active use 
(“phantom power”)

 � Determine what portion of overall 
electric use a piece of equipment 
represents
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Press the “Energy” button until kWh appears beside 
the numbers. You will see “Day” at the bottom of the 
screen. This is how many kWh your appliance uses per 
day. Select “Energy” 

1 Plug it in

 � Press the “Cost” button. This screen shows the cost in dollars per 
hour of appliance usage based on the current average electricity 
rates. Press “Cost” again to see how much it costs to run this 
appliance for a “Day”, “Month”, or “Year”.

 � Press the “CO2” button. This screen shows how many kilograms of 
CO2 per hour are being emitted through electricity generation in 
order to power this appliance. Press “CO2” again to see the amount 
of CO2 emissions that are generated to run this appliance for a 
“Day”, “Month”, or “Year”.

 � Press the “Energy Count” button to see the energy usage, cost, or 
CO2 emissions during the use of any appliance. For example, if you 
would like to see the amount of energy used to toast a bagel. Press 
the “Energy” button, turn on the toaster, then press the “Energy 
Count” button. You will be able to see the accumulated energy 
used to power the toaster. The “Energy Count” function can be 
used in any of the energy, cost, or CO2 functions.

2 Get your Results

For smaller appliances, press the “Energy” button 
until Watt appears beside the numbers. The meter 
will display how many watts of energy the appliance 
is using.

Instructions for the Energy Monitor:
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Next steps
Once you have conducted all of your 
measurements and have seen the energy 
used by your appliances, consider the 
following:

Do any of your appliances use 
significant energy when not 
in active use or powered off? 
Unplug these when not using 
them. If you have a number of 
appliances that are usually used 
as a group (TV, DVD players, 
sound and gaming systems), 
plug all of these into a power 
bar that has an off switch. This 
way you can make sure none of 
these appliances are drawing 
phantom power when they are 
not in active use by switching 
off the entire power bar.

1

2 What is the most efficient 
setting for an appliance? Use 
this setting whenever possible 
to use less energy.

(Continued on next page)
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What appliances are the highest energy users? It may be worthwhile 
to look into the potential savings of replacing these appliances with 
newer, more energy efficient ones, especially if they are getting to 
the end of their lifecycle. Now that you know how much energy your 
current appliances use, you can compare these values to advertised 
energy ratings when making future purchases. When getting rid of old 
appliances, remember to recycle your electronics when possible, or to 
dispose of them responsibly.

3

4
Are your lighting appliances currently using more energy than they would 
with high efficiency LED lightbulbs? If so, switch to LED lightbulbs when 
buying your next bulb replacements! Remember to take your old bulbs to 
the Okotoks Eco Centre so that they can be properly disposed of.
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Radon is a radioactive gas that is produced naturally by the breakdown of uranium 
in the ground. Since radon can’t be seen, smelled, or tasted, it can enter buildings 
undetected. Within the outdoor environment, radon is diluted and therefore not 
a concern, however within an indoor space, radon can build up to high levels. High 
levels of radon can become a significant risk to human health over extended periods 
of exposure.

Radon can enter your building any place where the building touches the soil and 
there is an opening.

Radon exposure increases the risk of developing lung cancer and is the second 
leading cause of lung cancer after smoking15. The risk level depends on several 
factors; the level of radon in the building and the length of exposure to radon.

What is radon?

Radon
Monitor

Common entry points include:

 � cracks in foundation walls and 
floor slabs

 � construction joints
 � gaps around service pipes
 � support posts
 � window casements
 � floor drains
 � sumps or cavities inside walls

The amount of radon in your building 
will depend on many factors including:

 � the amount of uranium in the 
ground

 � the number of entry points into 
your building

 � how well your building is 
ventilated

15  National Cancer Institute. Radon and cancer. 2011.
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Health Canada recommends that long-
term testing is completed during the 
heating season (in our climate, no later 
than the beginning of February).

During the non-heating season in 
summer, windows and doors are open 
more often and for longer periods of 
time and the test runs the risk of a 
false negative. Additionally, the ground 
is no longer frozen, which also leads 
to seasonally lower radon levels being 
measured within a building.

While testing in the summer months 
can lead to lower radon readings, 
Health Canada suggests testing in the 
summer months over not testing at all. 

Testing for radon
If you test out of the heating season 
and your numbers come back high 
– it’s an indication that the building 
likely has high average levels. If the 
numbers are low, then the second test 
(Health Canada recommends every 
two years) should be completed during 
the heating season.  If the radon level 
within a building is above the Canadian 
guideline of 200 becquerels (Bq)/
metre³, mitigation action is required.

The higher the radon level in a building 
the increased immediacy of action 
required. A certified radon mitigation 
professional can help provide you with 
the most effective radon reduction 
solution.

This device provides long term readings, seven day short term and one day short 
term readings. To reset the device and clear all of the stored data press the reset 
button (located on the back of the device).  This device should be placed with the 
display face up. The longer you leave the device running the more accurate the 
average exposure reading will be. Health Canada recommends a test duration of 
at least 91 days. A shorter test is for information purposes only. Longer term tests 
can be found at local hardware stores or at okotoks.ca/energykit

(Refer to Appendix G for details)

How to use the radon monitor

1. Place monitor in lowest level of the home off of the floor.

2. Turn unit over and lightly press “Reset” button with a paperclip or pen.

3. Wait – up to 24 hours for the first radon reading.

4. The readings will continue to average over the duration of the test.

To conduct your radon test, follow these steps:
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Mitigation Measures
The most popular mitigation solution is active sub-slab depressurization. Through 
this method, a venting pipe is installed through the foundation floor and is piped 
to the outside via a fan, drawing radon from under the building and venting the 
gas outside before it enters the building.

This method can reduce radon levels in a building by more than 90%16. Increased 
ventilation and sealing of radon entry points can also help reduce radon levels, but 
these solutions may not be as effective as sub-slab depressurization.

See Radon Reduction Guide for Canadians for more information on reducing radon 
in your home at www.hc-sc.gc.ca/ewh-semt/pubs/radiation/radon_canadians-
canadiens/index-eng.php

Results 
(Bq/m³)

Equivalent Dental 
X-rays / person / year

Action Levels and Averages

200 360 Health Canada action level

148 266 USA Environmental Protection Agency action level

100 180 World Health Organization action level

42 76 Average indoor levels

10 18 Average outdoor levels

 � In the lowest level of your home 
that you occupy for four or more 
hours a day

 � Not in the kitchen, 
bathroom,laundry or closet

 � Min. 50 cm from an exterior wall
 � Min. 40 cm from an interior wall 
 � Min. 80 – 200 cm above the floor

Radon monitor placement
For the most accurate results follow the placement recommendations from Health 
Canada listed below. The purpose is to test locations where you commonly breathe 
air. The placement of the radon meter should be:

 � Min. 20 cm space around the 
device

 � Minimum 50 cm from the ceiling
 � Out of direct sunlight and not in 

areas of high humidity
 � In a location where it will not be 

disturbed
 � Out of direct air drafts

16 Government of Canada. Testing your home for radon. 
2015. www.canada.ca/en/health-canada/services/radon/

testing-your-home-radon.html
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Appendix A: Paybacks
Payback is an estimate of how long it will take to save enough energy to pay for 
the cost of a conservation measure. A payback calculation will help you decide 
which upgrades to prioritize. Sealing up air leaks and duct-sealing are low cost 
measures and usually come in first place for payback. Insulation, especially in 
walls or basements that have none, is an excellent investment.

When looking at how much an investment may save, consider the source of 
information. Someone selling a product may overestimate the savings of that 
product or miss lower cost measures. Information from your local utility or 
engaging the services of a professional can help you with unbiased information.

We recommend doing those improvements first that cost the least and save the 
most energy. The following list of energy conservation measures are arranged in 
the order of their payback:

Energy Measures that Save a Lot and Have Little or No Cost

 � Keep your home at or below 20oC.
 � Lower heating thermostat to 15oC at night and when home is unoccupied.
 � Close fireplace damper when fireplace is not in use.
 � Replace furnace air filters regularly.
 � Lower water heater thermostats to the minimum of 60oC.
 � Insulate electric based hot water pipes and install heat trap fittings at flex 

connections. Insulate the first five feet of cold line.
 � Regularly check and adjust the temperature of fridge and freezer to ensure 

they aren’t too cold.
 � Install low flow efficient showerheads and faucet aerators.
 � Install gaskets behind electric outlets and switch plates on exterior walls.
 � Insert safety caps in unused outlets for additional insulation.
 � Seal air leaks to attic and crawl space with spray foam.
 � Caulk and weather-strip windows, doors, cracks and holes.
 � Dust baseboard and wall heaters.

Energy Measures with an Estimated One to Two-Year Payback

 � Install do-it-yourself insulating shrink film window kits. 
 � Tune up heating and cooling equipment.
 � Insulate and air seal rim joist area in basement.
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Energy Measures with an Estimated Two to Five-Year Payback

 � Insulate walls in a heated basement, and the rim joist of an unheated 
basement or crawl space.

 � Install attic insulation to achieve a minimum R-38.
 � Install underfloor insulation to achieve a minimum R-30.
 � Install fireplace modifications such as glass doors, flue top damper and 

outside combustion air.
 � Install do-it-yourself insulated window shades or shutters.
 � Install wall insulation in un-insulated exterior walls.
 � Install do-it-yourself solar hot water preheat.

Energy Measures with an Estimated Payback of More Than Five Years

 � Install commercial storm windows.
 � Replace existing single-pane windows with new double, or even triple-pane, 

windows.
 � Replace older furnace or boiler with a 90 per cent+ condensing unit.
 � Install programmable thermostats.
 � Have a blower door test conducted to assist with air sealing.
 � Install do-it-yourself plastic storm windows.
 � Repair fireplace damper seal.
 � Install LED bulbs in all fixtures.
 � Install dimmer switches, photocells, timers and motion detectors.
 � Install do-it-yourself insulated panel.
 � Install a fireplace insert into an existing fireplace.
 � Install an energy efficient hot water tank or tankless hot water heater.
 � Replace conventional oil furnace burner with a new flame retention burner.
 � Install active solar hot water system.
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Appendix B: Thermal Camera Manual
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Appendix C - Insulation Options
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INSULATION R-VALUE WHAT IT LOOKS 
LIKE

COMMON APPLICATION

Fibreglass Batts 2X4 = R-11
2X6 = R-19*
2X10 = R-30
2.9-3.8/inch

Pink or yellow 
blankets. Can be 
unfaced, paper or 
plastic faced, or 
encapsulated for 
ease of installation.

Install in open wall, floor or ceiling cavities. 
Must be carefully installed avoiding gaps, 
voids or compression. Considered to have 
little or no negative impact on indoor 
environmental quality.

Cotton-fibre 
Batts

2X4 = R-13
2X6 = R-19-21
2x10 = R-30
3.0-3.7/inch

Light blue to dark 
blue fluffy cotton, 
made from blue 
jean manufacturing 
cut-offs.

Non-toxic. Non-irritating during installation. 
Easy to install and does not off gas. Can 
be used in place of other batt insulation 
products. A newer product not typically 
found in older homes.

Rockwool Batts 2X4 = R-13
2X6 = R-22
2x10 = R-33
2.8-3.7/inch

Dark gray or black 
batts with paper 
facing.

Gaining popularity in residential application, 
but most commonly used for industrial 
and commercial construction. Extraction 
and processing of mineral wool (a by-
product of steel processing) may still be an 
environmental concern.

Fibreglass Loose 
Fill

2.2-2.7/inch 
(varies based 
on density)

Pink, yellow or white 
fluffy material that 
comes compressed 
in bags.

Good choice for blowing into attics. 
Important that contractor set blower 
correctly to establish correct thickness and 
density. Most now contains some recycled 
content, and some manufacturers have 
replaced the traditional-but-toxic phenol 
formaldehyde binder with other more 
benign alternatives – or no binder is used 
at all. Loose fill is associated with black 
mould and health hazards similar to those 
associated with asbestos such as lung 
disease.

Cellulose Loose 
Fill

3.0-3.7/inchI Gray finely chopped 
up newspaper with 
fire retardant added 
- usually borate 
salts which inhibits 
mould and fungus.

Excellent choice for blowing into attic or 
closed wall cavities. Be sure to seal any air 
gaps first so dust does not blow into home. 
When spray applied this is quite dense and 
provides a good
barrier against air infiltration from the 
outside. Due to the spray in nature of the 
installation, performance is less likely to 
suffer from installation errors.

91
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INSULATION R-VALUE WHAT IT LOOKS 
LIKE

COMMON APPLICATION

Extruded 
Polystyrene 
(ExPS or XPS) 
Rigid Foam

5.0/inch Blue or pink rigid 
board.

Waterproof. Excellent for exterior sealing or 
insulating basement walls. Can be applied 
directly to concrete. Must be protected 
from sunlight.

Expanded 
Polystyrene 
(EPS) Rigid foam

3.6-4.4/inch Usually white - also 
known as ‘bead 
board’

Low cost but not as sturdy or moisture 
resistant as ExPS. Must be protected 
from sunlight. Of the two main types of 
rigid polystyrene (XPS or EPS) EPS is more 
environmentally benign.

Rigid 
Polyisocyanurate

6.0-6.5/inch Foam boards with 
foil facing. 4x8, 
4x9 and 4x10 foot 
sheets.

Thermax or R-max are common trade 
names. Best R-value overall. Best choice for 
maximum insulation in a thin area such as 
rafters in a cathedral ceiling.

Low Density 
Spray Foam

3.8/inch Yellowish, white 
foam that goes 
on wet and dries 
quickly.   Expands
as it is applied.

Excellent for sealing irregular gaps. Expands 
to fill the cavity, including the smallest 
cracks. Products range from those with a 
high content of toxic substances, to those 
that are water-blown and do not offgas, 
such as Includes “Icynene” and soy based 
foams.

High Density 
Spray Foam

6.5/inch Yellowish, white 
foam that goes 
on wet and dries 
quickly.   Expands
as it is applied.

Excellent for sealing irregular gaps. Includes 
“Corbond” and urethane.

For more on selecting insulation materials, see the Canadian Passive House Institute at www.passivehouse.ca



92

En
er

gy
 M

on
it

or

Appendix E:
Energy Monitor Manual



93

En
er

gy
 M

on
it

or



94

Plug-in Energy Monitor

Instructions

The best way to save energy is to stop wasting i t

2
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Introduction

The Energy Monitor helps you understand how much power 
your appliances u se. Once y ou understand this you can 
take steps to reduce your energy consumption – after all, it’s 

The  Energy Monitor also includes surge protection to ensure 
your appliance is protected against surges and voltage spikes 
whilst being measured

S

Install Energy Monitor

The Energy Monitor tracks power consumption of individual 
home appliances.

1. Plug in the Energy Monitor to a powered AC outlet
2. Plug in an appliance into the Energy Monitor

The Energy Monitor is preset with a default rate ($0.12/
KWH) and carbon emission value (0.49Kg/KWH). Both of 
these values can be changed.
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Cost Mode

Real Time Cost
Displays the real time 
cost of the appliance in 
dollar/hr.

Daily Cost
Displays the estimated 
daily cost of the appliance 
based on real time and 
historical measurements.

Monthly Cost
Displays the estimated 
monthly cost of the plug-
in appliance based on 
real time and historical 
measurements.

Yearly Cost
Displays the estimated 
yearly cost of the plug-in 
appliance based on 
real time and historical 
measurements.

In Cost Mode, press COST to switch between different energy cost displays. The Energy Monitor can display real 
time / day / month / year estimates.

10

CO2 Mode

Real Time CO2 
Emission 
The Energy Monitor 
displays the real time 
CO2 value of the plug-in 
appliance in kg/hr.

Daily CO2 Emission 
The Energy Monitor 
estimates the daily CO2 
value of the plug-in 
appliance based on 
real time and historical 
measurements.

Monthly CO2 Emission
The Energy Monitor 
estimates the monthly 
CO2 value of the plug-
in appliance based on 
real time and historical 
measurements.

CO2 Emission
The Energy Monitor 
estimates the yearly 
CO2 value of the plug-
in appliance based on 
real time and historical 
measurements.

In CO2 mode, press CO2 to switch to display of carbon emission data. The Energy Monitor can display carbon emission 
of the plug-in appliance in real time / daily / monthly / yearly estimates modes.
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Energy Count Mode

You can activate ENERGY 
COUNT function by pressing 
the ENERGY COUNT button. 
While ENERGY COUNT 

plug in appliances. The 
energy monitor will display 
the accumulative energy 
consumption in real time.

While ENERGY COUNT 

on the power of plug-in 
appliance. The energy 
monitor will now display 
the accumulative energy 
consumption in real time.

During ENERGY COUNT 
mode, you can press 
ENERGY / COST / CO2 

button to see different 
accumulating energy 
information in real time.

Press the ENERGY 

accumulation. You can 
see how much energy 
you have consumed in 
the cycle.

an appliance.

12

Countdown Timer Mode

Countdown Timer 
Mode by pressing 
the TIMER for 3 
seconds.

1. Press        (COST) or         
      (ENERGY) to select   
 ON or OFF for outlet to be  
 switched when hourly timer  
 expires.

2.  Press         (CO2  
 and then set countdown  
 timer (01~24 hours).

3. Press        (CO2) to The countdown timer 

memory. To re-activate 
the timer, press TIMER. 
At any time you can press 
TIMER to deactivate the 
countdown timer function.

Countdown Timer Mode supports a simple countdown timer function that allows you to set when the 
outlet is switched on or off within a 24 hour period.



100

Outlet Manual On/Off Switch 

The outlet can be switched on or off manually.

1. Press (TIMER) and (ENERGY) to switch outlet off 
or on.

Note: the countdown timer will be disabled when the 
outlet is manually switched.

Product Warranty

TrickleStar warrants to the original purchaser of the TrickleStar Product for 1 year, that the Product shall be free 
of defects in design, assembly, material, or workmanship, and will repair or replace, at its option, any defective 
product free of charge. Email a warranty claim to us at warranty@tricklestar.com

Be prepared to provide the following information:
•  Product part number of the product
•  The date of the occurrence.
•  Where and when you purchased the product.
•  A copy of original receipt.

A  Customer Service Representative will then instruct you on how to forward your product and receipt and how 
to proceed with your claim.
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Copyright and Disclaimer

© Copyright TrickleStar Ltd. 
All rights reserved. 
TrickleStar® is a registered trademark of TrickleStar Ltd. All other trademarks are the property of their respective 
owners.

notice and without obligation. Any typographical, clerical or other error or omission in this document or other 
documents or information issued by TrickleStar shall be subject to correction without any liability on the part of 
TrickleStar without notice.

Theb est way to save energy is t os topw asting it
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Reset Mode
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KEY TO FIGURE

SAFETY
Contact the Town of Okotoks if the product requires service or repairs.  The front or 
back cover must not be opened. Avoid subjecting the unit to shock, impact, pressure, 
vibrations, dust and moisture. Condensation can occur if the unit is moved from a 
location with high atmospheric humidity to  a cold location. If condensation occurs, 
remove the batteries  and leave the unit in a dry environment for 2 hours. The unit must 
not be exposed to direct sunlight for extended periods. The unit must be stored under 
dry conditions, if possible together with a desiccant such as silica gel.

Use only batteries of type LR3, alkaline AAA batteries. The batteris must not be 
exposed to fire or other extreme heat. The battery terminals must not be touched, and 
they must be kept free from dust, sand, liquids and other foreign objects. 

CALIBRATION  
We recommend that the unit is left on at all times. If the unit is turned off (by removing the 
batteries) for more than one year it should be recalibrated. The same applies if 
measurement takes place continuously for one year at values over 35pCi/L. 
In the event of continuous operation at lower radon values, recalibration will not be 
required for the first 10 years.

1. Indicator for low battery level. The batteries 
need to be replaced when this is displayed

2. ‘LONG TERM AVERAGE’. Long term average 
measurement mode

3. Measured value

4. ‘SHORT TERM AVERAGE’. Short term average 
measurement mode

5. Measurement period for short term average. 
Alternates  between 1 and 7 days

6.   Indicator for measurement. The unit is active 
when this is flashing.

7. Unit of measurement: pCi/

8.  ‘RESET’. Button for resetting. Used when a 
new measurement period starts. NOTE: 
Deletes all stored data from earlier 
measurement

9. ‘MODE’. Button for information about the 
number of days measured since the 
previous resetting. Displayed on the  
screen, see section 5

10. Battery compartment for 3 x LR03, 
alkaline AAA batteries

11. Battery cover
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GETTING STARTED
• Insert the supplied batteries. Measurement will start automatically after about 3 minutes. 

This is indicated by a flashing measurement indicator at the top right of the screen

•  If the screen displays the error message ‘Err’ and a number: press the RESET button, remove the 
batteries and put them back in

•  Position the unit in a living area (for example a bedroom or living room), and in a location 
that is representative of the air that is breathed in this room 

•  The unit should not be exposed to direct sunlight or electromagetic radiation; it should be 
postiioned lying flat at least 25 cm from the nearest wall, at least 50 cm above the  floor, and at 
least 150 cm from the nearest door, window or ventilation device.

•  To permit self-calibration, the unit should remain untouched for the first few minutes after 
start-up.

HOW TO USE THE MONITOR 
• The long term average (LONG TERM AVERAGE) is the average radon value over the last year 

(updated once every 24  hours.

• The short term average (SHORT TERM AVERAGE) alternates between showing the radon value 
over the last day (1 DAY – updated every hour) and over the last 7 days (7 DAYS –  updated 
once every 24 hours) 

• The long term average is used to identify any potential health risk. The short term average is 
used primarily to see the effect of measures to reduce the radon level – for example by 
increasing the ventilation.  The building can be diagnosed by taking measurements for one 
week in all living areas, such as living rooms and  bedrooms. This should preferably be 
followed by long term measurement in the room which has the highest radon value. For 
long term measurement period and action level we recommend to follow the guidelines 
from the national radiation authority. 

• The RESET button is used when the monitor is moved in order to take a new measurement. 
This deletes all stored radon data. Remember to note the previous measurement before 
using the RESET button. 

•  The MODE button is used to obtain information on how many days measurements have been 
taken since the monitor was  started for the first tiem or since the RESET button was last 
depressed. This information is displayed on the lower half of  the screen for 20 seconds, after 
which the screen reverts to the regular display. 

• It is recommended that the monitor is activated continuously, and that the batteries are not 
removed. The batteries last  for about 3 years, and they can be replaced without stored data 
being deleted.

DISPOSAL 

The monitor and the batteries must not be disposed of as ordinary household waste. The 
materials used in the monitorcan be recycled. It is the user’s environmental responsibility to 
ensure that electronic equipment and batteries are disposed  of  in accordance with national 
regulations. Users should contact the seller or their local authority for information about 
environmentally friendly waste disposal. 
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The Do-It-Yourself Home Energy Assessment Guide was originally created by the Seattle Department of Planning & Development’s City Green Building Program and Seattle City 
Light. The Town of Okotoks acknowledges the City of Seattle for permission to revise these guides for use in Okotoks.
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