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Seeding REEP House
How the Residential Energy Efficiency Project  
laid a foundation for retrofitting the way that  
Waterloo Region consumes energy.

Like any bold endeavour, the roots took shape during a fruitful  
conversation. Paul Parker and Dan Scott were working just down 
the hall from one another in the Faculty of Environment at the 

University of Waterloo. Scott was working for Environment Canada and 
looking for opportunities to build partnerships with the university and 
local community. The Chrétien government was launching its Climate 
Change Action Fund, so he went to Parker to chat about an idea. They 
ended up with an impetus to strengthen Canada’s environmental agenda 
by cutting local energy use and carbon emissions. 
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Reducing the carbon footprints of big 
industries was obviously important. So 
was curbing pollutants created by cars 
and trucks. But they figured they could 
forge the most participation and partner-
ship by concentrating on how people lived 
and used energy inside their homes. “We 
thought that with the residential sector  
we could actually take action to reduce 
emissions,” recalls Parker. 

Building on work that was already 
underway, they partnered with the Elora 
Environment Centre1, a nearby member of 
Green Communities Canada2, whose opera-
tives were licensed to conduct energy evalu-
ations in existing homes and analyse that 
data using the government’s EnerGuide for 
Houses software3. Trained evaluators would 
be dispatched to homes throughout Water-
loo Region to assess heat loss and air leakage, 
and their findings would be used to identify 
ways that homeowners could save energy 
and money by making specific retrofits. 

A proactive bunch of citizens had 
signed up for about 1,200 home evaluations 
across the entire country in 1998. “The 
only problem is that Canada has 13 million 
households,” says Parker. “At that rate, it 
was going to take a long time to get much 
action done. So we thought, rather than do-
ing 1,000 across the country, we wanted to 
show that you could get 1,000 done in each 
community, every year.” 

A body of knowledge and resources 
quickly materialized around this goal. Don 
Eaton, trainer of Canadian energy advisors 
delivering EnerGuide for Houses and a senior 
associate at the Elora Environment Centre 
with decades of residential construction  
experience, brought his organization’s  

expertise and local reach into the fold 
through the partnership. Ian Rowlands, 
another resident Faculty of Environment 
professor with expertise in green electricity 
markets, came on board to help launch the 
project. The university was also a support-
ive, natural fit as both an applied research 
base and outreach platform, and Parker’s 
Energy and Sustainability co-op students 
would soon be helping conduct evaluations 
and using real-world strategies to improve 
household energy conservation. (As of 2012, 
more than 90 U of Waterloo students have 
engaged in co-op work placements with the 
project, many of them from the Faculty of 
Environment.) The matching of academic 
research with practical action in the commu-
nity was a strong attraction to the project. 

The primary goal from the start was to 
recruit more homeowners to take part in 
reducing regional energy use and its emis-
sions, but also to encourage the deepest 
home retrofits possible. “It’s an easy transi-
tion to make when you start looking at the 
house as a system,” explains Parker. “That 
is to say, the amount of energy you need on 
the production side depends on how much 
you need on the consumption side. Many 
energy discussions are about what source 
we should use. We’re trying to recognize 
both sides of the equation by asking: What 
is our demand? If we reduce our demand, 
we make the supply side much easier.” 

Illuminating this equation was no easy 
task, but the organization that Parker and 
Scott hatched in 1999, dubbed the Resi-
dential Energy Efficiency Project (REEP), 
would soon become an essential resource in 
Waterloo Region’s conservation movement. 
Local municipalities and utility companies 

1 -- What began in 1993 as the Elora Centre for Environmental Excellence (now the Elora Environment Centre) has collabo-
rated broadly to create sustainable, healthy local communities in southwestern and south-central Ontario. Through public service 
campaigns, educational programs and public outreach, the non-profit has been instrumental in saving greenhouse gases, increasing 
the urban forest, promoting sustainable transportation and ensuring safe, efficient water use. eloraenvironmentcentre.ca
2 -- Green Communities Canada is a national network of community-based non-profit organizations that deliver innovative envi-
ronmental programs and services, with a focus on household and community action. Their member organizations strive to promote 
healthy ecosystems and communities, sustainable resource use and clean air, water and soil. greencommunitiescanada.org 
3 -- Launched in 1998 by Natural Resource Canada’s Office of Energy Efficiency, the EnerGuide for Houses service  
encourages energy-saving renovations by providing homeowners who enroll with a comprehensive audit that determines their  
household energy consumption and losses, and a list of retrofit recommendations that will generate savings.
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got involved as very visible sponsor organizations, and REEP’s profile 
blossomed as a voice for instigating and measuring change, not only for 
homeowners but also for contractors and industry professionals. 

Within the project’s first five years, more than 6,000 local homeowners 
had enlisted an evaluator to figure out how to reduce their energy use. On 
the heels of the federal government’s late-2003 pledge to reward home-
owners financially for making the recommended retrofits, people became 
even keener to do energy-saving renovations, and the frequency of post-
retrofit evaluations to document those changes spiked by 474 per cent in 
2004 [See “REEP’s Regional Energy Evaluations,” page 4]. That same year, 
improvements made by homeowners saved a cumulative total of nearly 
1,000 tonnes of carbon dioxide emissions by tapering energy use. 

Building on this momentum, REEP’s scope expanded and regional 
emission reductions began to accumulate. The organization aligned with 
other local conservation groups on promotional campaigns, educational 
events and to enable a dialogue that linked energy efficiency and climate 
change. They had begun developing more services, such as an energy 
audit for faith buildings and a solar assessment program for homes. In late 
2005, the organization that had begun as a partnership between U of Wa-
terloo and Elora Environment Centre was incorporated as Waterloo Region 
Green Solutions (although it is known publicly as REEP Green Solutions), 
and became a full-fledged member of Green Communities Canada. 

While homeowners’ actions have seemed to ebb and flow with provin-
cial and federal grant incentives, one of REEP’s underlying principles was 
always to identify and break down the various barriers that keep people 
from making a substantial commitment to home renovations. The techni-
cal potential and immediate need to reduce energy consumption are  
indisputable in the early 21st Century, and so the major challenge has  

An evaluator collects data for analyzing 
REEP House with EnerGuide for Houses.

pg 3 REEP House Learning Document 
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become to effectively market the ideal ways 
to improve energy performance. 

“We wanted to bring the two together, 
arguing that it’s social and technical interac-
tion that’s important,” says Parker. “It’s not 
just technically: How much can be done? 
And it’s not just socially: Do you want to do 
something? You need to bring the informa-
tion and the action together.” 

Soon after REEP was incorporated as a 
non-profit organization, its employees took 
part in a visioning exercise that would pro-
duce a vital concept for making this connec-
tion. Employees discussed how they wanted 
to see REEP evolve, and one of 
the ideas that emerged was to 
locate the non-profit’s offices in 
an old house that could actively 
demonstrate the sustainable 
measures they were promoting.

Because a new office space 
would soon be needed to 
support their growth, REEP 
approached the City of Kitch-
ener and Region of Waterloo 
and asked if either owned any 
property that could be used to 
realize this vision. Although 
they were only gauging the 
possibility, the Region respond-
ed by offering the use of one of 
their old homes that was being 
held for future roadway plans.  

At the same time, REEP had 
a staff member named Amber 
Cantell, who had previously 
worked with an organization in 
Halifax called the Ecology Ac-
tion Centre4. They had renovat-
ed a small commercial building 
as their office, and went on to 
conduct public tours to explain 
their improvements and results. 
Cantell had developed and 
led those tours, an experience 
which made her a great point 
person to gather feedback from 

REEP staff and begin building a set of crite-
ria for developing a retrofitted home office. 

“At that point we didn’t know what 
building we would be in, but we were 
thinking about what we’d like to see and 
what our principles would be,” says REEP 
executive director Mary Jane Patterson. 
However, the opportunity to help develop a 
physical space for those principles—things 
like locally-made and environmentally 
friendly materials or low greenhouse gas 
emissions—was an infectious proposition, 
and the idea of creating a REEP House 
quickly started to become a reality. 

!""#$%&!'()*+,-&"+'.(/&"0,-1,2)*+%&
 Year Initial Follow-up
  evaluations evaluations

 1999 269 1
 2000 1,230 13
 2001 1,037 20
 2002  737 29
 2003 1,057 91
 2004 1,162 431
 2005 1,025 402
 2006 636 658
 2007 901 334
 2008 1,724 677
 2009 2,240 1,329
 2010 1,217 2,057
 2011 737 1,153
 2012 94 562
 TOTALS 14,066 7,757
Homeowners’ willingness to take action on the results from 

their energy evaluations has been closely tied to the availabil-

ity of government incentives. Notice the dramatic increase of 

follow-up evaluations after the federal government introduced 

renovation rebates in 2003, followed by a drop and recovery 

in 2007 when the program was cancelled and then reinstated, 

and a dramatic drop after it was cancelled again in early 2012.

4 -- Ecology Action Centre has been catalysing sustainability efforts in Nova Scotia since 1971. Now composed of more than 
1,000 members and 250 volunteers and staff, their roots in recycling, composting and conservation have evolved to include urban 
design, marine, coastal, wilderness, food, transportation and energy issues. ecologyaction.ca
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Barriers & Best Practices

One of the criteria that REEP had identified was an old standard: Lo-
cation, location, location! After discussing a few options that weren’t 
a great fit, the Region suggested a century-old brick home at 20 Mill 
Street in Kitchener. “We thought it was a really nice visible location, 
but too small for us to combine an office and a demonstration space,” 
recalls Patterson. So the Region agreed that REEP could use the house 
next door for their retrofitting project as well. 

The location was definitely appealing. It was accessible to cyclists, 
skaters and walkers from the Iron Horse Trail, as well as to visitors on 
foot from downtown, Victoria Park or Joseph Schneider Haus, a well-
established museum that chronicles an early homestead in Waterloo 
Region. “I thought it provided an excellent educational opportunity 
to show people how we lived 100 years ago at Schneider Haus, and 
then across the road we’d be able to show them how you can convert a 
100-year-old home to have 21st Century performance,” says Parker. 

The houses were also right next door to a community garden, 
and their backyards were hemmed in by a ribbon of natural habitat. 
“One of the reasons that site is ideal for the REEP House is that it’s 
on a floodplain next to Schneider Creek,” explains Patterson. “It is 

pg 5 REEP House Learning Document 
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land that cannot be developed further.” 
The other advantage to being beside 
Schneider Creek was that it allowed 
REEP to study other issues on its agenda, 
such as storm water management. 

A design committee had been as-
sembled and had kicked off a year-long 
exploration of renovation and installa-
tion options. Meanwhile, as REEP learned 
more about what was involved and what it 
would cost, they began to whittle down a 
business plan for making use of the side-
by-side houses. 

An early concept that gained traction 
was to deploy two different depths of 
retrofit. One house would be approached 
with the goal of renovating it as close to 
net zero energy consumption as possible 
(mostly by completely sealing the building 
envelope), and the other would be given a 
less expensive renovation that would still 
cut its heat and electricity needs in half. 

“It was an obvious advantage to have 
two different treatments, one that was not 
as deep but more cost-effective, and one 
that was much more a demonstration of 
seeing how far we could go using simple 
known techniques,” says Parker. “That 

offsets the small size of the houses, which 
was a negative in terms of how much you 
could demonstrate in one spot. But equally 
it reflects the reality of small, old, down-
town buildings, and sustainability is really 
about asking how we make a small house 
attractive by using that space well, rather 
than thinking you need a giant monster 
home in the suburbs.” 

This two-tiered approach also allowed 
REEP to adapt how it would use the houses 
after renovations were finished. “We 
reached a point where we felt we had bet-
ter separate the two houses,” says Patter-
son, who had become immersed in figuring 
out how to raise funds to support their 
goals. “The project would have a greater 
chance of success if we kept our office out 
of it, gave 24 Mill back to the Region and 
just focused on getting a demonstration 
house done. We also wanted to leave 24 
in better shape than we had found it, and 
even if people couldn’t go inside it, it was 
ideal to have another example. If going as 
close to net zero as possible is too daunt-
ing to contemplate, we wanted to be able 
to point people to something that is much 
more affordable, but which still achieves 
strong gains that we can document.”

Simplifying the commitment also meant 
they could concentrate on retrofitting 20 
Mill to showcase the best-practice option 
for reducing energy use in an older home. 
Given that more than 43,000 houses in 

34'&5'267'.*&8*9'&
The math behind net-zero is simple: A home must produce 
all of the energy it consumes while still operating comfort-
ably, without drawing from municipal sources. Yet strategies 
for reducing consumption and self-generating power can 
vary widely depending on location, materials and budget,  
so there is no single formula for getting “off the grid.” 

Generally speaking, a net-zero renovation or construction  
produces the following characteristics: A completely sealed 
building envelope, with airtight drywall and high R-value 
!"#$%&'!(")*(+',")-%(."/!")'()0%%)'1,),"'!2,)3(!4)-,'.,,")!"#!4,)
&"4)($'56)7)8("4,"#,49)1!:1/,+08!,"8;)+$2"&8,)&"4)3,"'!%&-
tion system that consistently delivers heated and cooled air to 
the living space while adequately preventing interior air pol-
%$'!("6)7"),%,8'2!8!';)%(&4)<!82(/<&"&:,4)-;)1!:1/,+08!,"8;)
&==%!&"8,#9)0>'$2,#)&"4)#,"#(2;)!"',2+&8,#6)?&',2)8("#$<=-
'!(")8("'2(%%,4)-;)%(./@(.)+&$8,'#)&"4)0>'$2,#9)=%$#).&',2)
recycling systems; Some sort of small-scale renewable energy 
source, such as solar panels and/or ground source heating.
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Waterloo Region were built before 1960, this seemed especially relevant.  
“We wanted to make REEP House a demonstration of how deep you 
can go,” says Patterson. “Don’t be limited by the government incen-
tives, and don’t just do the retrofits that there are grants for. Oil, gas 
and electricity prices are going to go up. Climate change needs action. 
We need to demonstrate deeper retrofits. Not just trying to get near net 
zero, but exceeding it.”  

Although net zero (and beyond) is a fairly straightforward target 
in terms of how you approach it, there was a recognition that REEP 
House’s ambitions had to be tempered by a palpable level of practical-
ity. “We don’t want people walking in and saying, ‘Looks great, I could 
never do it,’” says Patterson. “We don’t want to put in things that 
people can’t buy, or that aren’t locally accessible.” 

In order to find a good balance between best practices and consumer 
access—or between information and action, as Parker put it—REEP had 
identified a range of barriers that kept people from making larger invest-
ments in retrofitting to reduce their energy consumption. A short list of 
barriers emerged from research done by a local master’s student named 
Tom Bird, combined with input from REEP’s energy evaluators, who had 
been gleaning rationale and input from homeowners for years. 

Bird’s work, mined from focus groups with homeowners who had ex-
perienced an energy evaluation using EnerGuide for Houses, showed that 
people’s largest barrier to making a deeper renovation was mostly a fi-
nancial concern. Homeowners were worried not only about the up-front 
cost of construction and appliance upgrades (such as buying a furnace), 
but also about the difficulty of not knowing how much return they 
could expect from their investment in a retrofit. Although they’d often 
been piqued enough by government rebates to book a home evaluation 
with REEP, there were various priorities—some more important than 
home improvement—that had dibs on their money. Moreover, people 
felt there wasn’t enough time to budget properly or complete recom-
mended renovations within the government’s rebate deadlines. 

The ability to find trustworthy contractors was another barrier for 
homeowners, as was feeling frustrated by conflicting (or competing) 
information about the options that were available to them. In general, 
Bird’s research found that people wanted to feel better informed about the 
improvements they were considering, and they wanted more connectivity 

:+)0'.%)2/&*;&<,2'.-**&=.*;'%%*.&
#,1-&#,.>'.$%&.'%',.?4&,+@&,@0*6
?,?/&?.'@'+2),-%&)+&24'&.',-9&*;&

'+'.(/&?*+%'.0,2)*+&,+@&%1%2,)+6
,A-'&?*991+)2/&@'0'-*=9'+2&
,.'&)+2'.+,2)*+,--/&.'+*B+'@C&
D2&4*9'&)+&<,2'.-**&!'()*+E&

4'&4,%&,-%*&9,@'&)2&,&=.)*.)2/&2*&
.'@1?'&4)%&;,9)-/$%&'+'.(/&1%'E&

-)(42'+&24').&?,.A*+&;**2=.)+2&,+@&
)9=.*0'&24').&-);'%2/-'%C&34)%&%*-,.&
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with the professionals and processes they 
would need in order to make them properly. 
Specifically, they wanted how-to informa-
tion, seminars and cost-estimates—more 
support, but not necessarily more customer 
service—and a resource to assist them in not 
wasting precious time and money. 

The barriers became a major driver of 
REEP House’s objectives. Parker says they 
informed the idea that the project should 
be developed as a place that could “em-
power people to choose what’s best for 
them, rather than being the expert who 
says what you must do. It’s about enabling 
people to reach their own best decision 
by having better information in order to 
make that judgement.” 

One-Stop-Shopping & 
the Software Solution

The full realization of how to embed this 
concept at REEP House was composed 
gradually, as the project continued to draw 
more support from the local community. 
The idea that seeing is believing was a 
binding thread from the start. Homeown-
ers would feel better educated and likely 
more inclined to renovate if they could  
experience the outcome with their own 
eyes, as well as if they could ask first-hand  
questions about how a retrofit would be  
accomplished and why it could be benefi-
cial to their lifestyles. 

While design and building science ideas 
were being assembled to create a compel-
ling experience for homeowners inside a 
renovated REEP House [go to Chapter 2 to 
read about the REEP House design process], 

the question of affording all these ambitions 
began to loom. REEP now had a house to 
use, and a great team of specialist contribu-
tors and experienced employees who were 
committed to impacting locals in a new, 
exciting format. What they needed was a 
more visible plan of action for overhauling 
both houses and then attracting visitors to 
20 Mill Street, and a strategy for meeting 
perhaps the project’s most vital objective: 
Self-sustainability.

With the design process going full 
steam ahead, Ben Barclay was hired as a 
consultant to advise on refining the con-
cept’s execution and to provide suggestions 
for building an adequate ongoing budget. 
Barclay says he spent most of his time 
simply listening to REEP staff and evalu-
ators, design committee experts and orga-
nizational collaborators, potential funding 
partners and anyone else who would tell 
him something about how REEP House 
could help overcome homeowners’ barriers 
to renovation. He asked a lot of questions, 
distilled a lot of answers, and eventually 
came around to the general solution that 
the project must become even broader in 
scope in order to thrive.  

Rather than developing a physical ex-
ample of the best solution available for the 
Mill Street houses, Barclay thought REEP 
House’s hands-on approach could be even 
more effective if it also positioned itself as 
a one-stop-shopping-style showroom for a 
wide variety of environmentally friendly 
products and renovation techniques.  
Homeowners wanted to be empowered  
to act with more knowledge under their 
belts, so what better way to do this than  
by assembling their options and potential 

“Sustainability is really about asking how we 
make a small house attractive by using that  
space well, rather than thinking you need a  
giant monster home in the suburbs” —Paul Parker
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solutions, helping them crunch the cost-benefit numbers and offering 
them a chance to interact with instructional retrofits and high-perfor-
mance technology?

The other benefit to broadening the showcase of ideas on display 
was that it would expand REEP’s potential pool of collaborators. 
New relationships could be built with retailers and contractors, and 
many of them would end up donating appliances and labour to the 
project in order to access all those homeowners. The one-stop-shop-
ping concept also made a compelling case (at the suggestion of a Tril-
lium Foundation associate named Tracey Robertson) that a revenue 
stream could be created by charging a nominal fee for REEP House 
tours and expert seminars5.

Certainly it almost always costs more money to obtain better quality 
or service. Ultimately what needed to happen was for homeowners to 
have a clearer picture of the equations they were considering, whether 
buying products or making extensive renovations. 

“Paul has always advocated that we need to provide calcula-
tions as part of our operation,” says Barclay. “We needed to be able 
to describe the attributes and factors that make something the best 
performer. And it was Paul’s impetus to come up with that proof, 
and him talking about that in the design committee meetings, which 
made me realize that I didn’t have the tools to do that, and that nei-
ther did homeowners. And so what are homeowners supposed to do, 
strike up a design committee? How are they going to choose between 
the various options we were going to try and show in the house? I 
realized that this tool didn’t exist.”

34)%&(.*1+@6A.',>)+(&?'.'9*+/&
B,%&4'-@&*+&J'=2'9A'.&KKE&GHHLE&

)+&2,+@'9&B)24&24'&,++*1+?'6
9'+2&*;&;1+@)+(&;*.&!""#&8*1%'&
;.*9&M,+,@,$%&"?*+*9)?&D?2)*+&
#-,+C&N6!O&P,./&Q,+'&#,22'.%*+E&
'R'?12)0'&@).'?2*.E&!""#&S.''+&
J*-12)*+%T&J2'=4'+&<**@B*.24E&
P#&;*.&U)2?4'+'.&M'+2.'T&8,.*-@&

D-A.'?42E&P#&;*.&U)2?4'+'.6&
M*+'%2*(,T&#,1-&#,.>'.E&?4,).E&
!""#&A*,.@&*;&@).'?2*.%T&#'2'.&

V.,)@E&P#&;*.&U)2?4'+'.6&
<,2'.-**T&U'+&J')-)+(E&.'()*+,-&
?4,).E&<,2'.-**&!'()*+T&J?*22&

P**@/E&%)2'&%1='.0)%*.E&&
V,--&M*+%2.1?2)*+C

5 -- As REEP House began welcoming visitors, a small but valuable additional source of revenue emerged through tax-deductible 
donations of between $10 and $25. reepgreen.ca/pillar_of_support.php
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For Barclay, this was the missing link 
as to why people were only getting a 
25 to 30 per cent energy reduction out 
of an average older home when they 
were capable of getting 50 or 75. They 
couldn’t overcome the barriers which 
separated those two outcomes because 
they couldn’t determine the likely long-
term payback, in either monetary or 
energy savings. 

At a REEP House design meeting 
in summer 2009, just months before 
construction was set to begin, Barclay 
introduced an idea that has come to be 
known as the Green Home Planner, a 
simple software concept that could be 
used to guide homeowners while they 
evaluated their home improvement 
priorities. “I saw it as working in tan-
dem with a wall inside REEP House that 
contained different insulation options, 
because the first thing homeowners are 
going to say is: ‘What will it cost me to 
do my wall the same way as this?’ So I 
conceived of the Green Home Planner as 
almost like educational signage for the 
house. We were going to be collecting 
this information anyway, but we had no 
way of communicating our calculations 
to people. I thought we could calculate 
up everything we did and then use it to 
help people decide what they could do 
in their own home. I knew that if we 
needed it, homeowners would need it.” 

 Developing software that would 
interact with the wide range of retrofit 
ideas and product upgrade options on 
display inside REEP House gradually 
became another project cornerstone. 
And as the data foundation for a Green 
Home Planner was being built, Barclay 
says they were happily surprised to find 
that many changes available to home-
owners were actually quite profitable. 

“The return on investment on chang-
ing your light bulbs from incandescent 
to CFLs is something like 148 per cent 
per year. That’s huge. And we under-
stood that it was going to be important 
to communicate the payback over time 

J''@&W1+@'.&

REEP House might still be a pipe 
dream for showcasing sustainabil-

ity if a location hadn’t materialized  
so smoothly. “The project really 

started with the Region generously 
providing both buildings,” says 
A&28%&;B)C?,)$#,4)DE)F!%%)'() 

demonstrate that the right $25,000  
investment can return a 65 per 

cent net energy use reduction on 
many of these older homes.” 

G1,)H,:!(")(+)?&',2%(()&%#()8("'2!--
uted nearly $60,000 to renovate both 

houses, and in return REEP donated 
'1,),",2:;)2,'2(0')(+)DE)F!%%)I'2,,'B)

The Region also gave plenty of  
logistical support and advice, and 

even some free compost.  

BBBC.'()*+*;B,2'.-**C?,
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to homeowners. Everyone else has always shied away from that, 
and it has become one of those fundamental barriers.” 

Given that contractors were constantly trying to sell green prod-
ucts to consumers, the software concept also had considerable trac-
tion with local craftspeople, suppliers and installers. One of REEP 
House’s key collaborators, Reitzel Insulation, was very supportive of 
emphasizing the economic long view of the deepest retrofitting op-
tions for homeowners, because it was precisely those advantages that 
they had a hard time communicating to their customers. In the in-
sulation business, that meant not being able to effectively articulate 
the value of spraying polyurethane foam into walls and completely 
sealing the house’s envelope, versus opting for the less expensive cel-
lulose. They also liked the idea of the software coming from a third 
party that wasn’t trying to close a lucrative sale. 

The scope of the Green Home Planner really started to expand 
in late summer 2009, after Barclay brought the idea to the Ontario 
Power Authority during a meeting to discuss ways of partnering. 
While the OPA agreed that it was great to have a tool that would 
dispense useful data about insulation options, they wanted to see 
it applied to electricity use as well. “So then we started think-
ing about putting in light bulbs and refrigerators. After that, we 
started thinking a little more broadly, that not only could the 
software do building science, but that we could also incorporate 
conservation programs like Peaksaver, government rebate pro-
grams, everything.”  

This line of thinking unravelled the software’s full potential. It 
also complemented the strategy for overcoming homeowners’ bar-
riers, which had been channelled into five distinct priorities that 
REEP House would aim to address [see “Breaking Barriers,” page 
12]. Yet as often happens with renovations, construction ended up 
underway before all the details had been sorted out. However, at 
this point, the project’s anchors had fallen into place. 

Within about a year and a half, the Mill Street houses would be 
completely recast, evolving from a pair of brick relics into a polished 
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touchstone for a better way to rebuild 
homes and lifestyles. Both houses’ insula-
tion envelopes would be completely re-
sealed. At 20 Mill, the useable square foot-
age was expanded by almost 50 per cent, 
the basement would contain five times 
more heating appliance capacity than it 
would ever need, and recycled materials 
would mingle with gee-whiz technology 
in every room. Soon enough, homeown-
ers were touring the almost-finished REEP 
House and asking questions that applied 
to their own renovation ideas, as well as 
attending lectures and workshops with 
local sustainability experts. 

Barclay came on board as REEP 
House’s first project manager, overseeing 
the renovation and installation processes 
and conducting pilot tours while REEP 
plotted their outreach strategy 
and programming. Even with 
the house’s main floor mostly 
unfinished, and the Green 
Home Planner software still 
being developed, Barclay began 
to observe the synergies that 
were fused when the project 
was just an idea. 

Early visitors were quickly 
learning the relative merits of 
different renovation and prod-
uct choices, and they were 
realizing which factors and 
improvements they should be 
concentrating on in an older 
home. Their decisions were 
made easier. 

More importantly, exploring 
retrofits was proving to be just 
as powerful for homeowners 
as it sounded in that original 
REEP visioning exercise, five 
years earlier. Barclay recounts 
being approached by a man 
who wanted to re-insulate, but 
didn’t think it was worth do-
ing his plaster and lath walls 
because there was only an inch 
of space. 

“I used the software to model the fact 
that he would save $400 a year if he insu-
lated his wall, even at only one inch,” says 
Barclay. While the idea of lower utility bills 
was obviously intriguing, the homeowner 
still didn’t really understand the installa-
tion process, which made him skeptical. So 
Barclay took him upstairs to show him the 
insulation truth wall, where he could wrap 
his head around how simply the process 
would work, and what the finished product 
would look like. “Those two things were 
the difference. He needed to see the model-
ling software to see that he’d make money 
at this, and then he needed to actually put 
his hand right inside the truth window, 
and go ‘I get it.’  If we’d been inside his 
house, it would have been much more dif-
ficult to show him how it all worked.”

V.',>)+(&V,..)'.%
REEP HOUSE’S FIVE-POINT PLAN TO EMPOWER  
HOMEOWNERS & ENCOURAGE DEEPER RETROFITS

KNOWLEDGE
We need to show people how their house is constructed, what a double-
brick wall is and how it is insulated. This will let them imagine solutions, 
and supervise contractors. 

MONEY
We must connect homeowners (through lenders) to their own capital, so 
they can experience green renovation as a win-win scenario of flowing 
home equity through a local contractor, and then deposit it back into 
their home, while enjoying the upgrades. 

AESTHETICS & COMFORT
We have to demonstrate that energy retrofits will improve the look of 
their house, and let them experience a huge jump in comfort.

BIG PICTURE DESIGN
We need to give homeowners the tools to evaluate their options and 
realize how simple it can be to prioritize their needs. Should I put in new 
windows, or insulate the basement? Which makes more sense for me: 
geothermal or a tankless water heater?

CONNECTIONS
We must provide a connection point where homeowners, bankers, 
designers, contractors, property appraisers, realtors, building inspectors 
and retailers can all find each other easily, and create an environment 
where all of those parties can understand each other and work together.

REEP House Learning Document
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Building REEP House
The design and construction phases of any home  
improvement project are complex, challenging and 
always full of surprises. Taking REEP House from 
theory to reality was no exception, but the effort  
produced plenty of exceptional solutions. 

North American lifestyles have become far more affluent in the 
century since the original Mill Street houses went up. Living 
spaces have grown in size, and also in terms of the massive 

amounts of energy consumed by their construction and operation, 
especially as cities have exploded outward.

Technology has evolved to a point where homes from a century ago 
can be fairly straightforwardly scaled up to thrive in the 21st century, 
as energy costs are rising and climate change looms. Considering the 
original materials that went into building what is now REEP House, 
however, offers a great example of the kind of localism that can dra-
matically cut back construction costs and carbon footprints.

The foundations of both Mill Street houses are made out of local lime-
stone. The builders saved some money below ground by using stone — 

pg 13 REEP House Learning Document 

The refinished main foyer, welcoming 
area and workshopping space inside 
REEP House for Sustainable Living.
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possibly even a portion of fieldstone from 
the area, rather than only quarried mate-
rials. “It was probably, more than likely, 
brought to the house by a horse and car-
riage, or maybe oxen,” says Shane O’Neill, a 
sustainable energy consultant who donated 
his expertise to the REEP House design 
planning process. “So your only carbon im-
pact was basically the farts of the horse.”

Guided by aesthetics, the limestone is 
parged above ground in a pattern that ap-
pears to be block, so the base of the houses 
would seem like a plint of stone. O’Neill ex-
plains that this was probably done at one of 
a few potential spots in the Kitchener area. 
“You have a lot of industry at that time, so 
you do have the flow of coal,” he explains, 
adding that coal had become cheaper than 
wood in the early 20th century. O’Neill says 
the blocks likely arrived by horse and car-
riage as well, so the embodied energy of the 
foundation essentially comes down to some 
coal emissions, likely some nearby mining 
activity, plus whatever sweat equity the 
animals contributed. 

O’Neill says he hasn’t been able to 
figure out where the bricks came from. 
He suspects that 20 Mill Street’s exterior 
layer of yellow bricks came from Pot-
tersburg Pottery Works in east London, 
Ontario, and that they would have been 
brought to Kitchener by train and also 
moved around by horse or oxen. 

The excellent quality wood that went 
into both houses would have all been 
fairly locally sourced, though it’s tough 
to say exactly where from. Softwood was 
used — mostly pine, some fir — because 
it was easier to cut using steel blades that 
weren’t yet fortified by carbide. 

Albeit subtle, this is another example 
of energy conservation. The original hard-
wood floors, for example, are mostly made 
of fir and finished with oak, all quarter-
sawn. “You had to do that because the 
saw blades would wear out otherwise,” 
explains O’Neill. “You took the natural 
forces of the wood and nullified them 
by cutting with the cracks, so that there 
wouldn’t be any movement once it was 

installed, and it’d be as good on the day it 
went in as it was 100 years later. Around 
1950, millers got fed up with cutting that 
way and started using carbide.”

O’Neill also cites this technique as being 
exemplary of the sort of common sense and 
simplicity that the home construction in-
dustry needs to embrace now, after decades 
of catering to different priorities. “So many 
houses are made with the minimum amount 
of insulation in them, then they’re painted 
really nice and filled with marble coun-
tertops and stuff like that,” says O’Neill, 
adding that houses generally represent 
40 per cent of GHG emissions from cities, 
which generally represent 70 to 80 per cent 
of Canada’s emissions. “But those houses are 
still going to be cold.”

Rethinking the box, 
outside and in

Certainly the phrase “They don’t make ’em 
like they used to” applies to the underlying 
philosophy that REEP House embraces. 

To come up with an alternative model 
that could both excite and educate visi-
tors from around the region (and beyond) 
about how to retrofit older homes, a design 
committee was assembled to generate best 
practices for the Mill Street houses. Aiming 
to keep things local, Mary Jane Patterson, 
Paul Parker and Don Eaton tapped their 
regional brain trust.
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REEP reached out to the academic commu-
nity and experts in the fields of architecture, 
engineering, heritage buildings, energy efficiency 
and construction. This brought volunteer advi-
sors and highly specialized knowledge into the 
project discussion, such as John Straube’s input 
on building science challenges, Robert Shipley’s 
expertise in heritage conservation and a perspec-
tive on building science from outside academia 
courtesy of Derik Satnik. “At that time our idea 
was that we would have this house and have a 
single great solution, and the design would be 
pulled together by input from this committee,” 
explains Patterson. 

Parker worked with the group to develop a 
set of basic principles and performance objectives 
for the project [detailed in the sidebar, left], and 
then they enlisted a specialist to coordinate the 
design process and invite input from the assem-
bled contributors. “We hired Graham Whiting 
because of his passion for the idea and because 
he shared our goals,” says Parker. Those goals 
were to “transform an existing building into one 

that showcases a variety of sustainable building technologies” and inspire 
regional homeowners; to integrate technologies that were “achievable and 
accessible to the average homeowner” in terms of cost and availability; 
and, most importantly, to achieve a net-zero retrofit of 20 Mill Street and 
LEED for Homes Platinum certification6.

Whiting runs a well-established building design consultancy out of 
Waterloo, and had already worked on a half-dozen comprehensive energy 
retrofits of local houses, achieving between 30 and 50 per cent overall us-
age savings on each project. He had also been involved in another dozen or 
so substantial renovations or additions to century homes. Whiting’s focus 
while expanding those older homes had been, “to try and decrease the 
overall energy use by making a much more efficient space and by improv-
ing the building envelope.” 

Whiting began by soliciting further input from REEP staff and stake-
holders. Their ideas and priorities were itemized and used to inform a 
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General principles & goals of the REEP House project

Sustainable Living 
To demonstrate sustainable living technologies and behaviours and the 
difference they can make in a person’s impact on the environment. To 
showcase lifestyle and behaviour choices dealing with:

Energy use
Water use
Waste reduction, recycling and composting
Indoor air quality
Landscaping alternatives and storm water management

Sustainable Building  
Outreach & Education 
To involve members of the community — individuals, local organiza-
tions and businesses — and provide them with a range of opportuni-
ties to volunteer and contribute to the project, and to learn about green 
building and sustainable lifestyles and behaviours, both during and 
after the retrofit. To create a readily accessible and easy-to-use resource 
centre for visitors to the site, and to run a series of tours and workshops 
for visitors to learn about our renovation and what they can do in their 
own homes and workplaces. 

ADDITIONAL RENOVATION PRINCIPLES 
Use and promote existing labelling and certification systems for  

 products and buildings.
Use products that are as energy efficient as possible.
Conserve water and protect water quality.
Use renewable energy sources to reduce the impact of the energy  

 we do use.
Protect indoor air quality in order to ensure a healthy working  

 environment.
Use local materials and trades.
Use materials with reduced production impact. 
Minimize construction waste. —Graham Whiting

6 -- Since 2004, LEED [Leadership in Energy and Environmental Design] certification has been the Canada Green Building Coun-
cil’s ratings standard for homes and other structures trying to make upgrades in terms of sustainable development, water savings, 
energy efficiency, material selection and indoor air quality. Platinum is the highest of four certification categories. cagbc.org
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design committee charette a few months 
later, which brought REEP’s experts all un-
der one roof. (The charette was facilitated by 
John Kokko of leading green building firm 
Enermodal, with funding from the CMHC 
and the Kresge Foundation.) The primary 
purpose of the charette was to break the 
committee into smaller task forces, with 
each deliberating on how to upgrade 20 Mill 
Street to net zero by improving each of its 
major systems — building envelope, HVAC 
(heating, ventilation, air conditioning), water 
and appliances, and a fourth breakout group 
that discussed lighting, plug load and poten-
tial alternative energy solutions. Energy ad-
visors were also involved in each discussion, 
modelling the projected impact of different 
scenarios, materials and products 
against the existing house’s energy 
performance data.

Parker says this approach 
allowed them to maximize the 
benefits of their expertise in a 
short time period. Each group 
considered technical innovations 
and unconventional strategies that 
might be useful and of interest to 
homeowners, while Whiting hunt-
ed for overlap between groups and 
opportunities for further collabo-
ration. After brainstorming and 
calculating, all the findings were 
shared — specific heating system 
and insulation recommendations, 

window options to consider, etc. — and the 
full committee debated the smartest cours-
es of action and integration.

“With the right brains involved, we 
were rewarded with a sizeable number of 
points for integral features of REEP House,” 
explains Patterson. General parameters also 
came out of the charette, including the deci-
sion to gut and reinsulate 20 Mill to achieve 
adequate energy savings, and the desire to 
show that the house could be updated as 
technology advanced in the near future. 
The building envelope group came up with 
insulation R-value standards and an air ven-
tilation requirement [see “It’s all about the 
building envelope,” next page], optimized for 
the rebuilt space. Systems priorities included 

Other things to keep in mind  
at the design charette —Graham Whiting

Maximize savings, minimize required inputs.
!"#$%&'($")**+,)-."/&(("0)1$"&2"0,+$")**(&-)'($"2," 

" ,2.$+".,0$34
5,672"32,*")2"6$2"8$+,4
9:$+;"*$+3,6"/.,":&3&23"/&((")31<"=>,/"0?-."@&@")((" 

" ,A"2.&3"-,32BC"DA"/$"E&:$"2.$0")"6?0'$+"2.)2"2.$;"-)672" 
" ?6@$+32)6@<"/$7:$"(,32"2.$04

F+$3$+:$"2.$"$%&32&6E"G?)(&2&$3",A"2.$".,?3$<"'?2"@,672" 
" '$")"3():$"2,".&32,+;4

H$"6$$@"2,"'$")'($"2,"3$$"$:$+;2.&6E"/.$6"&273"@,6$4"
I6E,&6E"0,6&2,+&6E")6@"+$*,+2&6E"&3"$33$62&)(4"



©
 E

ric
 R

um
bl

e,
 2

01
2

using passive cooling instead of air conditioning, 
ventilating with a small HRV or ERV, and keeping 
the house warm with hydronic heat from a wall-
hung boiler (which could later be tied into solar hot 
water) aided by radiant in-floor heating. 

The water group had taken aim at reducing city-
supplied water usage by 50 per cent, based on the 
960 litre-per-day average of a four-person family. 
Their strategy was to install high-efficiency fix-
tures, rainwater collectors and a grey water system 
that would reuse runoff from showers and taps for 
flushing a low-flow toilet. The fourth group recom-
mended technologies like CFL and LED bulbs for 
lighting and high-efficiency household appliances, 
and they also isolated a number of potential oppor-
tunities for capturing solar power on site. 

Whiting says one of the primary aims of the 
project was to avoid creating “another million dol-

lar green home,” as other high-level retrofit demonstrations had tended 
to be. “They’re kind of useless because nobody else is ever going to do 
it,” says Whiting. “The key challenge for REEP House was to do some-
thing that was repeatable, something that thousands upon thousands of 
homeowners could go and do as well.” 

To that end, the committee wanted to treat REEP House as a living 
space research lab, wherein cost, investment, payback and accessibility 
to homeowners would be the primary study areas. How to meet this 
challenge, however, also led to some of the more elaborate discussions 
during the design charette. 

For example, the HVAC group had crunched the different furnace-
related scenarios — considering forced air systems, mechanical ventilation 

!"#$%&''%&()*"% 
the building envelope
Three essential ingredients in any energy retrofit — especially in a  
modest home that is aiming for as near as possible to net zero — are  
insulating to a very high level, sealing the house properly and uti-
lizing space efficiently to keep the house compact. 

1 Insulation R-values should meet the following standards: 
Windows  R5
Basement slab R10
Basement walls R20
Main wall R40
Roof  R60

Post-retrofit, REEP House achieved the following numbers: R3-R7; 
R13; R27; R39; R58. 

2 The house should be sealed tightly enough to achieve an air 
change per hour (ACH) rate of 1.5 or better during a standard blow-
er door test. (Passivehaus standards are closer to 1 ACH; in both 
cases, the aim is to seal the envelope so well that a mechanical ven-
tilation system is required.) See footnote below for more aboutACH.

REEP House would eventually achieve an ACH of 1.8 (at 50 pascals), 
with some of that leakage due to “truth window” cutaways in the 
walls, which are used to explain insulation techniques and materials. 

3 The average North American home is now about 2,400 square 
feet, or double what it was in 1950. 

REEP House was expanded to 1,540 square feet during renovations, 
mostly by making better use of the existing space — it’s a large home 
for the era in which it was built. —Graham Whiting

Air changes per hour — a.k.a., ACH — Refers to the average amount of times a house exchanges all of its air in one hour. Every house 
exchanges inside air with outside air due to a difference in pressure between the indoors and outdoors, caused by things like wind and 
temperature. For good indoor air quality, a house needs to exchange all of its air every three hours. During a blower door test, a technician 
uses a fan to maintain a constant pressure difference of 50 pascals (ACH50) and measures the number of air changes created by the fan’s 
movement at this presure. Knowing the ACH allows the technician to calculate the size of leaks in a house’s building envelope.

pg 17 REEP House Learning Document 
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options, ceiling fans versus AC, etc. — and 
concluded that a wall-hung boiler supplying 
hydronic heat was the best solution to in-
stall. Whiting says they had “unequivocally 
ruled out a ground source heat pump in the 
house. It was just way too much money and 
way too big a system for what we needed, 
because we were planning to insulate so 
well that we’d only really need a few light 
bulbs to heat the place.”   

 Then a special situation materialized: 
an offer from Jim Bolger of Waterloo En-
ergy Products to install a ground source 
heat pump system at a greatly reduced cost. 
Bolger worked with the distributor (Next 
Energy), driller (Geothermal Solutions) and 
installer (Bostech Mechanical) to offer a sys-
tem valued at $23,000 for only $8,000, all-in. 
This stimulated further debate on the design 
team, not least because acquiring one would 
otherwise have blown the project budget. 
On one hand, they had to consider the 
complexity of installation on such a small 
site (and in tandem with other systems), and 
the messaging problem that might arise from 
having a technology that was more suitable 
for larger heat loads (and which would also 
add to construction costs). 

On the other hand was the argument 
that REEP House’s purpose was to demon-
strate different options, and a ground source 
system would be useful to its educational 
capabilities. “People want to see it, and we 
can explain it,” says Whiting. “It’s so much 
easier to explain it when it’s actually sitting 
there and running, rather than in theory 
from a brochure. And it was an opportunity 
to verify these systems as well,” to assess the 
performance of different products against 
manufacturers’ efficiency claims. 

Ultimately they decided to include the 
ground source heat pump as a second option 
that visitors would be curious to see. The 
choice to show this technology was also part 
of a major shift in thinking that came after 
the design charette had established a plan. 
Striving for net zero and LEED certification 
would still anchor the project, but exploring 
the myriad ways to get there would soon 
become a bigger focus inside REEP House. 

Seed Funder 

!"#$%&'(')%)'*+#),-#.-/'+*#%*.# 
-0%(1%)'2*#2$#%*#-*0'32*4-*)%(("5 

$3'-*.("#61'(.'*+#.-/'+*#7,'&,#
721(.#-0-*)1%(("#%((27#899:#

;21/-#)2#&2*)-*.#$23#<99=#&-35
)'>&%)'2*?#),-#@3-/+-#A21*.%)'2*#
6-&%4-#%*#'*0%(1%6(-#/1BB23)-3#
2$#),-#B32C-&)D/#'*')'%(#+2%(/#%*.#

B(%**'*+#B32&-//E#F,-'3#&2*)3'615
)'2*/#&20-3-.#),-#&2/)#2$#,'3'*+#

B32$-//'2*%(#.-/'+*#/-30'&-/#/1&,#
%/#%*#%3&,')-&)13-#>34#%*.#%# 

7%)-3#&2*/-30%)'2*#&2*/1()%*)E#

GF,-#@3-/+-#A21*.%)'2*#+%0-#1/#%#
0-3"#-%3("#%*.#+-*-321/#.2*%)'2*#
7,'&,#%((27-.#1/#)2#,%0-#%#+22.#
'*5.-B),#(22H#%)#%((#),-#B2//'6(-#
+3--*#.-/'+*#'.-%/#$23#1B+3%.'*+#
213#.216(-563'&H#&-*)13"#,24-#

)2#)31-#IJst5&-*)13"#B-3$234%*&-?#
7'),21)#&24B324'/'*+#),-#,-3'5

)%+-#$-%)13-/#2$#),-#,21/-?K# 
-LB(%'*/#!-*#!%3&(%"E#

www.kresge.org  



©
 E

ric
 R

um
bl

e,
 2

01
2

The more, the merrier 

Whiting had assembled the design charette’s recommendations and pro-
jections into a working document that would guide the reconstruction 
process and be used to create basic schematic drawings. The decision had 
been made to execute substantial retrofits of both houses, but to give 24 
Mill Street back to the Region afterwards and use only 20 Mill as a dem-
onstration and office space. (Once completed, 24 Mill would be rented to 
long-term tenants.) REEP House for Sustainable Living would be retrofit-
ted to be as close to net zero as possible, and next door the aim was to 
achieve a 50 per cent energy use reduction for a budget of $30,000 or less 
(thus, 24 Mill soon became known around REEP as “the 30/50 house”). 
But at this point (late 2008), securing an adequate amount of capital to see 
the project plan through was the biggest challenge. 

Ben Barclay’s first role on the project was to find investors and raise 
funds by speaking with as many potential collaborators as possible. 
He quickly discovered that he got the most response when he would 
frame the REEP House concept as a one-stop showroom for a wide 
range of home improvement options, approaches and gadgets. “When 
you talk about insulation and making something very affordable and 
sensible, everyone nods off,” quips Whiting.

Broadening the concept in this way attracted a number of new 
funders, and as the idea gained momentum, it drew many more prospec-
tive contributors to the project. The initial interior layout was tweaked 
in early 2009 to make space for a bigger, more open-concept presentation 
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Graham Whiting’s original site design for 
both the 20 and 24 Mill Street properties. 
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and workshop area on the ground floor of 
20 Mill Street, and Barclay launched a con-
certed effort to invite more product manu-
facturers and suppliers to help fill it. 

Whereas the project’s targets remained 
the same in terms of energy reduction, the 
challenge had now become a sort of three-
dimensional puzzle. The ground source 
heat pump would need to share space in 
the basement with the wall-hung boiler, for 
example. Part of the attraction to the boiler 
system was that it could supply domestic hot 
water as well as a compact, elegant, afford-
able heating solution; but for demonstration 
purposes, a separate 
instantaneous water 
heater unit would 
be added in later as 
well. Whiting’s design 
plans now had to be 
flexible enough to 
absorb sophisticated 
electronics, additional 
appliances and prod-
ucts that companies 
were willing to donate 
because homeowners 
were interested in see-
ing them. 

At the same time, 
Ball Construction, a 
local contractor with 
extensive experience 
in LEED building projects, had been hired 
to manage the rebuilding process and 
costs. The situation that the construction 
team encountered at REEP House, how-
ever, was inevitably much different than 
their experiences on other projects. 

“There was a very strong impetus at 
the beginning to do this house the way a 
homeowner would do it,” explains Barclay. 
“If they’re going to learn from it, we need-
ed to be able to tell them stories that related 
to how a homeowner would actually do a 
similar kind of project. So we didn’t actu-
ally do proper mechanical schematics. That 
was left to the actual installers or suppli-
ers, partially because we weren’t even sure 
which pieces of technology we were going 

to be using when we went into it.” 
Instead, Barclay worked with Ball 

Construction’s site supervisor Scott Moody 
to amalgamate a list of necessary-to-install 
components into the tear down and con-
struction schedule, which began in autumn  
2009. Because subcontractors and trade 
specialists submitted quotes based on their 
own drawings, this approach would prove 
somewhat difficult to manage, but it also 
resulted in great community engagement. 

“The conversations we got to have with 
local suppliers and installers were fantas-
tic,” says Barclay. “We found great people 

to supply home-
owners and we 
followed their lead 
because they know 
more than we do. 
The furnace suppli-
er suggested where 
and how we should 
run the ducting, be-
cause that’s how he 
would do it. So we 
ended up with what 
a homeowner would 
actually get, and we 
ended up really en-
gaging these service 
people.”

Barclay credits 
this canny strategy 

to Whiting. “Graham really wanted a dia-
logue between the installers and the suppli-
ers about what went into the house, but not 
just based on what was coming from the 
committee or himself. He wanted to involve 
the community in picking the stuff.”

Whiting cautions that for a project of 
the scale and complexity of REEP House, 
it was absolutely essential to have architec-
tural or engineering support to execute the 
plan. “You could miss things, do things in 
the wrong order, overdo things that were 
unnecessary because of other considerations, 
and you need to be able to do some energy 
modelling,” he says, adding that he’s still 
learning after years of doing it. “You also 
need someone in a coordination role to tie 

The one-stop-shopping 
showroom
The following products were added to the  
display roster in 2009, as the REEP House  
concept evolved

Enviroshake was chosen to cover the existing shingles  
 (and rigid foam insulation — part of Whiting’s design) 

Permeable paving in the driveway and parking area
Above-ground cisterns, and the idea of replenishing the  

 grey water system with rain water
Different aspects of the Lutron lighting system  

 (dimmers, timers, etc.)
Hydroflow water conditioning system (an unproven  

 technology in Waterloo Region’s hard water regime)
Drain water heat recovery system
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systems together and consider rough-ins for future ideas, ensuring 
that people work together to achieve a larger plan as well as possible.”

Because the long-term goal for REEP House was widespread 
replication of its principles and building envelope upgrades, 
Whiting says they deliberately hired local companies — Finish-
ing Touch Renovations, Reitzel Insulation, Reitzel Heating and 
Air Conditioning, for example — that did residential installa-
tion work with sales rather than engineering support. “And so a 
homeowner should be able to do what we’ve done without hiring 
a general contractor necessarily,” says Whiting. “They could call 
insulators, carpenters, that sort of thing, but they shouldn’t have 

to hire a high-level commercial contractor.” 
This reliance on local businesses proved fruitful. “When we went to 

the window supplier, we originally went to an installer, because he was 
the dealer for the type of windows we really wanted: Inline fibreglass, 
triple-glazed windows,” explains Whiting. “We’d decided those were the 
best on the market, they’re manufactured in Barrie, the performance was 
unbelievable. So we went to the contractor and asked him to do the instal-
lation, and he was able to actually bring in more information and expertise 
than we had available through the glass supplier, Cardinal Glass — and 
they were phenomenal. They analyzed each window, the direction it was 
facing, optimized each window for its exact location, brought in a much 
higher level of knowledge and really improved the situation.” 

This collaboration also led to another of REEP House’s unique 
educational features. Different types of windows ended up being in-
stalled throughout the house, demonstrating double- and triple-pane 
assemblies, solar film contrasted with no film, both wood and fibre-
glass frames, as well as retrofitted stained glass windows with a second 
pane. Granted, creating this type of demonstration was more costly 
than purchasing the same type of window throughout the house, but 
it would prove very useful for visitors to see and learn from. Often 
manufacturers and installers also volunteered some of their time, 
working with REEP to suggest the best options for educating consum-
ers based on their years of experience selling the product. 
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To achieve as close to net-zero energy 
use as possible inside REEP House, 
the old plaster and lath walls were 
removed and completely replaced. 
The space in the top right photo is the 
same refinished foyer that appears on 
page 13.
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Supporting the fluidity that brought 
exciting new technologies and techniques 
into REEP House’s displays did present 
some big challenges as well. There were 
unexpected costs that came with the op-
portunities and offers to make the house’s 
demonstration capacity more elaborate, 
which later led to a sharp tightening of 
the project budget. There were also in-
stances where contractors were asked for 
installation work that went beyond their 
current service offerings, which obvi-
ously also pushed the boundaries of doing 
things the way a homeowner would. 

For example, Whiting is a big propo-
nent of solar hot water, and has a system 
installed in his own home. He was keen 
on integrating this particular system at 
REEP house — where stored water could 
be preheated by solar power and then 
topped up to the desired temperature as it 
runs through the boiler — to encourage its 
adoption as a great low-tech option. 

But while the concept is simple 
enough and there’s fantastic potential 
(solar hot water is used widely in China, 
for example), there’s very little experi-
ence with it in Canada. “Short of hiring 
a mechanical engineer to do the whole 
tie-in, there’s very little available in the 
residential market in terms of expertise, 
and particularly amongst contractors, for 
that type of system,” says Whiting. 

The system would need a customized 
control interface and thermostat switches 
for certain temperature situations. Whiting 
reached out to a solar hot water contractor, 
but he wasn’t entirely sure what to do either. 

“There’s a real gap there in terms of the 
industry knowledge,” says Whiting. Be-
cause Reitzel Heating and Air Conditioning 
was able to tie some extra capacity into the 
system for a later date, the house was made 
solar-ready. But funding constraints meant 
delaying the installation of solar and the 
discussion of these technical challenges to 
a later date. REEP has recently received a 
grant to install solar thermal at the house, 
and the discussion is now once again un-
derway about how to best tie in the system. 

Seed Funder 
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On the other hand, the do-it-yourself integration of different systems 
and displays also provided an excellent opportunity for local contractors 
to experiment inside REEP House. Chris Reitzel was tasked with align-
ing four different furnace technologies without taking away from the 

expansion of space in 20 Mill’s completely refin-
ished basement, and keeping in mind that small 
tour groups would need to be able to interact 
with everything.  

Reitzel Heating and Air Conditioning’s 
contributions to the project were tremendously 
valuable — in fact, they volunteered the in-
stallation labour and arranged for the dona-
tion of both the Viessman boiler and an ERV 
from Carrier. But perhaps more valuable was 
how concretely they had bought into the REEP 
House philosophy. Chris Reitzel put the systems 
together so that all of the piping was visible and 
understandable (rather than hiding it as he usu-
ally would) and worked with Barclay to identify 
the distinct plumbing systems by colour coding 
them, so that it would easy to explain every-
thing to visitors. 

“Chris did a fantastic job of rolling with it 
as people were showing up and things would 

change,” recalls Barclay, mentioning the introduction of the ground 
source heat pump in particular. “He had to turn it all into a reality. 
It was a really difficult job to integrate the different systems, and 
the end result is that not only does the house work beautifully, but 
homeowners can see how it all works.”
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The rejuvenation  
of 20 mill street 

While there were certainly 
much more elaborate 
challenges than the aver-
age homeowner would 
encounter during a ret-
rofit project, one of REEP 
House’s biggest achieve-
ments is the example 
it sets from a building 
science perspective. In 
addition, great care was 
taken to not radically 
alter the outward appear-
ance of the house, and to 
conserve and celebrate the 
characteristics that made 
early-20th century design and construction 
so appealing and durable. Double-brick 
walls were left exposed and fixed up where 
necessary. Trims and outdoor features were 
repaired or replaced, as well as refinished 
with non-toxic materials and given a main-
tenance schedule. The construction crew 
was also careful to preserve a large mature 
maple in the front yard and a fruit tree in 
the side yard, and an arborist was retained 
to prune them for health and longevity. 

As a principle, the simplest way to make 
a reduction in energy and other resources 
is to live in less space. A lower volume of 
conditioned space consumes less construc-
tion materials and land, requires fewer in-
frastructures to support and less air to heat 
and cool the inside. This concept is often 
one of the most difficult goals to achieve in 
any retrofit situation, because it can mean 
dramatic lifestyle changes for many home-
owners. It requires treating interior space as 
multi-functional and maximizing its storage 
and efficiency potential, and abandoning 
luxuries like walk-in closets and massive en-
suite bathrooms. 

Because REEP House’s net-zero strategy 
meant tearing down the old walls and su-

per-insulating everything from the inside,  
a small amount of usable floor space was 
lost from the original layout. Where previ-
ously there was 1.5” of air space and 1.5” 
of framing, plaster and lath, a total of 6” of 
new framing, insulation and drywall was 
installed on all above-ground floors. This 
effectively reduced each room in the house 
by 3” in two directions, shaving 47 square 
feet from the overall layout. 

However, because several partition 
walls were removed and the layout was 
optimized to become more open and multi-
functional, 24 of those square feet were 
reclaimed. On the main floor, this created 
more open sight lines between the kitchen 
area and central living room, where REEP 
House workshops and events are now 
hosted. The design plan also took full ad-
vantage of two typically underused spaces, 
the basement and the attic. By overhauling 
those areas of the house, the reconstruction 
of 24 Mill Street actually upped its useable 
square footage from about 1,000 to 1,540. 

Basements in older homes often serve 
as less-than-ideal storage spaces for the 
furnace, water heater and other things that 

This section of “Building REEP House,” was adapted from, “REEP House: A Near Net Zero Century Home Retrofit,” prepared by 
Graham Whiting with support from the Canada Mortgage and Housing Corporation.
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don’t require a lot of homeowners’ attention. But by properly drain-
ing, insulating, conditioning and refinishing the basement, this relic 
living space can be repurposed for bedrooms, home offices, a great 
rec room or simply a much better storage area. 

REEP House’s existing 3” concrete basement slab was removed, 
and the basement was excavated 8” deep. To waterproof the new inte-
rior, a 12” by 12” drainage trench was added at the perimeter, a sump 
pit was installed below the floor and the stone walls were clad with a 
drainage layer of dimple board. The two rooms were reframed with a 
false wall attached to the ceiling (to keep it off the floor), and reinsu-

lated to R-24 with closed-cell polyurethane spray foam, then covered with 
paperless drywall to discourage mold growth. Hydronic heating tubes 
were laid into the open floor and a new insulated slab was poured. Two 
south facing windows were also enlarged to increase the natural light and 
passive solar gain, and to allow a legal egress so one of the rooms could 
potentially be used as a bedroom. 

In a similar vein, the retrofit plan also took aim at repurposing the attic 
space. Because the Ontario Building Code requires a vented roof assem-
bly, insulation is typically placed on top of the second floor ceiling, with 
venting often improperly installed at the soffits, ridge and along the lower 
rafters where they intersect the insulated building envelope. In many 
cases, that insulation layer is also penetrated by an attic hatch and then 
compressed by pine floor or planking on the attic floor. But because such 
spaces are unconditioned, they represent a massive source of seasonal heat 
loss and gain — freezing in winter and scorching hot during the summer. 

REEP House upstaged the traditional vented attic by transforming the 
space into a cathedral ceiling, which is permitted under a recent OBC rul-
ing and is considered by building scientists to be a superior roof assembly. 
This approach pushed those temperature and moisture variables to their 
proper position — the building perimeter — and allowed for two dif-
ferent examples of usable attic space. In one of the two second-floor bed-
rooms, the attic was opened up to create a cathedral ceiling with exposed 
collar ties, which makes for a much more spacious experience. The other 
bedroom’s attic space was refinished as a better storage area, with drywall 

pg 25 REEP House Learning Document 

The driveway and parking area 
feature permeable unit pavers. The 
stones are nine times more water-
permeable than standard interlocking 
brick — the secret is the gravel layers 
underneath. 

The basement of REEP House was 
recast as a comfortable living space by 
the radiant heating tubes laid under 
the floor, and aided by the dimple 
board and drainage system that 
guards against moisture problems. 
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and a plywood floor, accessed by a comfort-
ably sized hatch which can accommodate a 
drop-down ladder. 

Insulation values were upgraded even 
further on the roof. The existing planking 
and shingles were left in place, providing 
a free layer of waterproofing that would 
otherwise have gone in the landfill. A layer 
of 4” one-sided sheathed polyiso insulation 
was added directly on top of the existing 
shingles using SIP screws, fully sealed with 
ice and water shield, and then covered with 
Enviroshake recycled composite shingles. 
Although the added thickness of the roof 
profile meant that the fascia boards needed 
to be rebuilt to a new depth, the result was 
an R-58 insulation rating (R-30 inside, R-28 
outside) in an area of the house that typi-
cally loses a lot of heat. 

On the ground and second floor of REEP 
house, all of the existing plaster, lath and 
wood strapping were removed to expose 
the backside of the double-brick walls. 
Perimeter floor boards and ceilings were 
removed to allow full access to headers and 
reduce thermal bridging. New wood fram-
ing was set 1” away from the brick using 
an advanced technique to reduce material 
needs. Wood was used to take advantage of 
its reduced thermal bridging relative to steel, 
as well as to provide a reliable attachment 
point for future installations of cabinetry 
or shelving. Continuous closed-cell spray 
foam was then applied to the entire wall 
area throughout the house, tied in with all 
window boxes, headers and existing service 
penetrations. Drywall with high recycled 
content and VOC-free paint was used to fin-
ish the walls. 

Overall, the house’s air tightness was 
so drastically improved that the need for 
a heating system was reduced immensely, 
compared to what would normally be 
required. One of the project’s biggest chal-
lenges was to find a system that could scale 
down to the new heat loss characteristics. 
This objective was eventually trumped by 
the need to demonstrate other systems with 
more advanced capabilities than conven-
tional forced air natural gas furnaces. 
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Mechanical cooling was also considered, and determined to be 
unnecessary given the thermal mass of the double-brick, high insu-
lation values, tightness of the building envelope, advanced window 
coatings and shading from mature deciduous trees outside. Instead, 
an ERV provides recovery ventilation and moderate humidity control, 
and ceiling fans provide air movement and increased comfort inside 
on warm days. “The addition of a ground source heat pump meant 
that cooling was possible by the system automatically operating in 
reverse, directing heat from the house into the ground while provid-
ing cooling and dehumidification for the inside,” explains Patterson. 

“This added benefit of a ground source heat pump has been appreciated 
by REEP House staff on extreme heat days.” 

REEP House’s primary heating system is a Viessman Vitodens 100 
wall-hung boiler. Although it is the smallest unit available, it has a much 
greater heating capacity than the building requires. Heat from the boiler is 
distributed through radiant PEX piping embedded in the concrete base-
ment floor, and easily retrofitted into the basement ceiling cavities (stapled 
to the bottom of the ground floor) and to feed wall radiators on the second 
floor. Water distribution with a pump uses 1/6 of the energy consumed by 
the fan in typical forced air systems, and can be zoned easily. Radiant heat 
also has the advantage of keeping the thermostat set low, because it “feels” 
warmer and doesn’t come with the blowing that makes forced-air systems 
seem cooler. The primary disadvantage of the system is its cost, which is 
approximately double that of a conventional gas furnace. 

Water management was another area where the project aimed for 
substantial gains and innovations. Low-flow fixtures were added to 
sinks and shower heads. Hot and cold plumbing runs were minimized 
by restacking the water service in the basement, kitchen and upstairs 
bathroom, directly on top of one another. A new grey water system 
captures, filters, treats and reuses the runoff from sinks and showers 
to flush toilets. During the warmer season, rain water is used to re-
charge the grey water system, ensuring that all toilet flushing is from 
renewable sources for at least eight months. 

Outside, several notable stormwater management features combine to 
pg 27 REEP House Learning Document 

REEP House’s walls are insulated with 
up to six inches of polyurethane foam, 
installed and donated by Reitzel Insu-
lation. Polyurethane foam has a high 
R-value per inch (six inches equals 
R38) and locks out moisture and  
air movement. 

Small truth windows have been 
designed to show visitors the building 
systems beneath the walls. 
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prevent 100 per cent of the runoff from the 
property into storm sewers. The permeable 
driveway is made of pavers with specifically 
designed grooves along their edges and a 
sub-layer of gravel and sand, which per-
mits water and snow melt to percolate into 
the ground. A rain garden in the backyard 
disperses overflow from the rear cistern and 
runoff from 25 per cent of the roof area. 

No municipally supplied water is used 
for outdoor maintenance or landscaping. 
The entire site is xeriscaped with primarily 
native plants and a generous layer of pine 
mulch. The front cistern connects to a grav-
ity-fed drip irrigation system that supplies 
water to plants depending on their require-
ments. The rear cistern is plumbed to use 
captured water to help flush a 3-litre toilet 
in the house, further reducing municipal 
water demand. These landscaping improve-
ments were also critical to REEP House’s 
LEED certification efforts. 

LEED evaluates projects like REEP 
House from a holistic point of view. Con-
sequently, their evaluation looks at the lo-
cation of the home in proximity to public 
transport; the multidisciplinary, qualified 

design process and team; the waste-con-
sciousness of the construction process and 
techniques; the highly insulated build-
ing envelope; the very efficient heating, 
cooling and ventilation systems; as well as 
sustainability measures like the grey wa-
ter system and water tanks. Also, REEP’s 
choice to use non-toxic, sustainable mate-
rials is rewarded with certification points 
(for example, the low-emission finishes 
on kitchen cabinetry or the FSC-certified 
wood used to rebuild the interior).

With the benefit of hindsight

The ground floor kitchen installation was 
the last key display and demonstration 
area to be tackled by REEP staff. By that 
point in the process (summer 2012), they 
had become adept at assessing each as-
pect of the house and considering every 
possibility. This meant that all appliances 
and source materials used to assemble the 
kitchen were investigated and evaluated 
with LEED requirements in mind. 

Not everything went entirely 
smoothly in the reconstruction of REEP 

House, as often occurs with 
renovation projects, and much 
was learned along the way. For 
example, Mary Jane Patterson 
says that in departing from 
the expertise of the construc-
tion company to engage lo-
cal businesses, they realized 
they were losing some of the 
LEED accountability for the 
project. Trying to save money 
and support local skills train-
ing by hiring trades directly 
was revealed to be a bit of a 
mixed blessing — there is a 
risk of losing track of LEED 
points that have to be recap-
tured later, which is more time 

This diagram details how the different water 
flow systems in the house have been zoned 
and separated for efficiency and safety.
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consuming and adds extra costs. “Nearly every decision may have 
implications for LEED and it is important to be conscious of that,” 
says Patterson.

There are also durability inspections that need to happen at vari-
ous stages of construction — roof flashing, for instance, has to be ac-
cessible to the LEED auditor to be inspected. If the flashing is already 
covered up, it can mean having to forego LEED points or spend more 
money to facilitate an inspection after the fact. A couple of require-
ments like this were missed during the construction of REEP House, 
which meant backtracking to account for and address them. 

Similarly, while some products or systems are of high quality and 
are very energy efficient, they may not qualify for LEED points. At the 
time REEP House was being renovated, a MERV 8 rating was a LEED 
prerequisite for air filtration systems. The electronic filter that was 
originally installed at 20 Mill didn’t satisfy that requirement, and so 
the system was retrofitted again with a MERV-rated filter to comply. 

In terms of managing the budget more broadly, Patterson says they 
did not anticipate the need for site supervision throughout the renova-
tion period of the project, to oversee the various contractors coming 
and going. “The site supervisor was knowledgeable and experienced,” 
says Patterson, “and he helped save us money by identifying synergies 
in what was needed at both of the Mill Street houses, which reduced 
the amount of time required for electrical work, for example. The 
learning for us was to budget more for project oversight.” 

In addition to staff resources being limited, the REEP House 
retrofit also provided many of the same air leakage challenges that 
homeowners face — through penetrations from the inside to the 
outside of the house for vents, plumbing and electrical inputs.  

pg 29 REEP House Learning Document 

REEP House’s rain garden allows wa-
ter from the sump pump to be quickly 
absorbed into the ground, prevent-
ing unwanted runoff. The structure 
consists of a trench filled with layers of 
smooth stones, embellished with na-
tive plants and some tulips for colour. 
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Energy advisor Chris Albrecht conduct-
ed a series of blower-door tests at REEP 
House after most of the spray foaming 
and refinishing of the walls was com-
plete, and found that there were still 
leakages that needed to be dealt with.

Albrecht says he sees these kinds of 
air sealing problems all the time. The 
tankless water heater, for example, re-
quired a four-inch pipe for venting, so a 
hole was cut into the wall to run it out-
side. That pipe was then caulked to the 
brick from the outside, so it looks sealed, 
but the house’s thermal air barrier is 
actually on the inside, where a one-inch 
gap around the entire pipe remained. 
“That gap breathes into an airspace 
between the double bricks, between the 
outer brick veneer and the inner brick 
wall,” explains Albrecht. “Even though 
it looks sealed from the outside, when we 
do our blower-door tests we always get 
loads of air coming in around those vent-
ing penetrations. It’s also important to 
seal them from the inside.”

Naturally, resealing those kinds of 
deficiencies after the fact is hard to do 
because access is limited. The problem 
can almost entirely be broken down to 
timing: “If someone installs all of those 
mechanical appliances first, and then 
the spray foam is put in, it will be sealed 
properly,” says Albrecht. “But typically, 
you’re framing a home, then insulating, 
then installing interior appliances.”

Another potential leakage area is 
between the trim and the wall around 
newly installed window frames. If it 
isn’t sealed properly before installa-
tion, “the only Band-Aid fix is to caulk 
the trim to the wall, but that’s not the 
source of the problem, which is actually 
beneath the drywall.”

Albrecht understands why contractors 
overlook these things. “Once the insulation 
is in they just want to drywall. They don’t 
want to wait a day or two for an energy au-
ditor to come and pick apart their work and 
tell them to improve it. It’s a delay and an 
extra cost, which is why they don’t do it.”
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Albrecht’s troubleshooting efforts were rewarded with a further 
reduction in REEP House’s air changes per hour, especially consid-
ering the expected leaks from truth window displays around REEP 
House. (Also, lowering the ACH rate gets exponentially harder as 
you get closer to a smaller number.) Barclay had brought it down to 
about 2.8 ACH (at 50 pascals) after the first test had revealed major 
leakage areas, but the goal was to end up lower than two. Using 
caulking and tubes of foam, Albrecht gave the house a thorough 
going over and got it down below 1.8 ACH. 

The whole REEP House experience helped both staff and en-
ergy advisors understand the challenges faced by homeowners 
and contractors trying to balance a home renovation with different 
components and installation schedules. They also learned what was 
required to stay on top of project attributes that might earn LEED 
points, and to think ahead at each step to maximize their potential. 
The many lessons learned will inform future initiatives, with the 
goal of bringing homeowners and contractors together to collaborate 
on deeper, more effective retrofits. 
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REEP House’s second-floor bedrooms 
demonstrate a “warm attic.” A com-
bination of polyurethane spray foam 
on the inside slopes of the roof and 
polyiso board on the outside provides 
a perfect air seal and a great insulation 
level. These two distinct approaches 
to refinishing an attic are also great 
ways to reclaim neglected space in an 
old home. 
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A dynamic teaching tool

One of the primary takeaways that 
REEP House staff hoped to impart to lo-
cal homeowners was the importance of 
sealing the envelope in any substantial 
renovation. In the midst of construction, 
Barclay collaborated with site supervi-
sor Scott Moody, and Josh and Brian 
from Reitzel Insulation (which donated 
REEP House’s spray foam insulation) to 
figure out how to show people that their 
insulation could be vastly improved, and 
to delineate the performance features of 
different material choices. “We wanted to 
test how different things worked,” says 
Barclay, “and we knew people would 
love to be able to put their hands right on 
cellulose and polyurethane and literally 
get a feel for those materials.” 

The insulation truth wall would 
eventually go through a couple of itera-
tions before arriving at the spectrum of 
materials that are displayed there now 
[See “The Insulation Truth Wall,” next 
page], and it has become an indispens-
able resource for getting the retrofitting 
conversation started. 

“We always have the most fun at the 
insulation display because it achieves 
the objective of giving people multiple 
options, and trying to match what their 
household type is and their budget type 
with different applications,” explains 
Cheryl Evans, REEP House’s community 
engagement manager. “People can touch 
the display, look inside, ask questions. 
It’s the best concentrated learning centre 
that we’ve got, and it encourages the main 
message we want people to take away, 
which is: Before you do anything, insulate 
your house as tightly as possible, seal up 
the gaps and cracks, but also make sure 
you’re still getting proper air flow, so that 
you’re conserving first and then sizing a 
furnace to fit your needs.”

Graham Whiting points out that the 
attic space renovations upstairs drive 
home the idea that completely resealing 
the envelope also provides opportunities 

to dramatically improve the atmosphere 
of the living space as well. “Both the attic 
storage and cathedral ceilings are a really 
nice demonstration of how to realize the 
hidden potential in some of these very 
small older houses,” he says. “The other 
thing that really gets people is the radiant 
floor in the basement. It’s amazing how it 
just changes the perception of that space, 
it makes it comfortable — people could 
literally go down in the basement and lie 
down on the floor because it’s so nice to 
be down there. And when you actually 
experience that kind of hydronic heating 
system, particularly in the context of a 
100-year-old basement, it’s an incredibly 
powerful message that says this is a better 
way to do things, a better way to experi-
ence your house, reclaim a lot of the space 
and make it useful and enjoyable.” 

Chris Albrecht echoes this sentiment, 
and suggests that this is what gives REEP 
House so much potential to change the 
way that people think about their home 
as a more efficient —  and therefore far 
more comfortable — energy system. 
“When people get to see it and touch it, 
and just to be able to look at it, it just 
seems to click a lot more,” he says. “Peo-
ple see it’s a great idea.”

That first-hand experience also has 
the power to make homeowners feel 
connected to something bigger, in this 
case a vital and long-overdue movement 
to ready the country’s aging housing 
stock for 21st century challenges. “Expo-
sure to such a wide variety of solutions 
just helps people realize that there’s a 
real trend in this field, and that it’s not 
just lip service about saving a bit of en-
ergy,” says Albrecht. “People are really 
working to develop diverse solutions, 
and so seeing this whole array of them 
being incorporated into one home just 
makes you see how far you could go. 
And I think, even if it doesn’t convince 
someone to replicate what we’re doing, 
it’ll often convince them to consider a 
few more options when they’re doing 
their renovations.”  
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The Insulation Truth Wall

1 Uninsulated
Many older homes have no insulation in the walls at all. According to Natural Resources 
Canada, air leakage represents 25 to 40 per cent of heat lost in an older home. Holes in the 
exterior where wires or plumbing penetrate also allow lots of cold air in, and provide an 
entry point for squirrels and other animals too. If you add up all the typical cracks and gaps 
in a pre-1945 home, it amounts to having a hole in your house that is 20” in diameter.  

BATT INSULATION
Fairly standard and similar in terms of performance, batts are decent insulators and easy to install. 
Their disadvantages are that you don’t get a great seal, resulting in more chance of air leakage, and 
they are not a good option for basements because of likely moisture damage. Also, oftentimes batts 
aren’t installed properly – they are shoved in instead of filling the air cavity completely and evenly, 
leaving areas compressed and pockets where cold-air convection loops retain a lower temperature. 

2 Rock wool batts  [R4.0 per inch / 25-year lifetime]
Less irritating to the skin on a DIY installation, rock wool also has a higher R-value than fi-
breglass. Batts use about 40 per cent recycled materials from the mining by-products of rock 
or slag, spun into a fibre-like structure. Rock wool is also more fire-resistant, water-repellant 
and sound-absorbent than fibreglass. COST: About $1.90 per square foot when filling a 6” wall 
cavity, or about $2,900 if this material was used to insulate all of the above-grade walls inside 
REEP House. Annual savings over uninsulated above-grade walls: $820.

1

2

3

4

5

6
6

7

8

9

The heart of REEP House: insulation is 
the energy improvement that usually 
brings the greatest return in heat-loss 
reductions, bill savings and return on 
investment.
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3 Cotton batts  [R3.7 per inch / 25-year lifetime]
Made from 100-per-cent recycled denim, so the material won’t irritate your skin during installation. The recycled content also gives it 
a very low environmental impact. Cotton can be a difficult material to acquire locally — REEP House’s sample came from a supplier in 
Toronto, and there is a company in Guelph that does install it. COST: About $1.30 per square foot when filling a 6” wall cavity, or about 
$2,000 if this material was used to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade 
walls: $797.

4 Fibreglass batts  [R3.4 to 4.0 per inch / 25-year lifetime]
Uses between 20- and 30-per-cent recycled industrial waste and post-consumer materials to create the spun-glass fibres that get under 
your skin during installation. Fibreglass generally has a lower R-value than other batt insulation options, although you can get better 
results by choosing a higher density. COST: About $1.35 per square foot when filling a 6” wall cavity, or about $2,050 if this material was 
used to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade walls: $771.

SPRAY AND FILL INSULATIONS
Spray insulation is installed directly into the wall cavity, and requires that the plaster or drywall be removed first. Fill insulations can 
be poured or injected into an existing wall cavity without the need to remove the plaster or drywall. Both tend to do a much better job 
of preventing drafts and air leakage than other types of insulation. They also fill in odd-shaped cavities around pipes and wiring, con-
forming to contours and sealing tight spots, making them a great option for almost anywhere in the home.

5 Polyurethane, sprayed in  [R6.3 per inch / 75-year lifetime]
Closed-cell, two-pound polyurethane foam has among the highest R-values of any commercially available insulation, made from Isocyanate 
and sucrose-based polys. (Closed-cell foam is about four times as dense as open-cell, basically because it is less inflated by air when installed.) 
It maintains an excellent moisture vapour barrier and resistance to water, and it will make your walls stronger and more sound-absorbent, 
especially to bass tones. Compared to batts, foam has more durability and retains its efficiency over time without deteriorating. However, foam 
is expensive and it is petrochemical-based. Its embodied energy is about three times greater than fibreglass batts, meaning a lot more fossil fuels 
go into creating it. You can reduce the carbon footprint of spray-in installation somewhat by choosing soy-based foam, although petroleum still 
makes up the majority of material content. COST: About $6 per square foot when filling a 6” wall cavity, or about $9,100 if this material was used 
to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade walls: $1,036.

6 Polyurethane fill, injected/poured in  [R3.9 per inch / 50-year lifetime]
Open-cell polyurethane foam flows well, so it can be pressure-injected or poured through small holes in the drywall, and can be de-
ployed without ripping out your walls. Even if the cavity has only a 1” gap between walls, this type of foam can have a big impact due to 
its draft-proofing and sound-proofing qualities. Another big advantage is that you can use it to fill in behind old batts or lath and plaster. 
It has a lower R-value than closed-cell spray foam, but it’s also made from Isocyanate and sucrose-based polys. (Isocyanate is commonly 
used to produce polymers for foams, paints, lacquers, etc.) COST: About $4 per square foot when filling up to a 4” wall cavity, or about 
$6,100 if this material was used to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade 
walls: $626 on a 1” wall cavity, or $817 on a 4” wall cavity.

7 Foam/batt hybrid  [R4.0 per inch / 50- to 75-year lifetime]
A combination of a 1” to 2” layer of sprayed-in polyurethane foam combined with R12 rock wool batts is shown in REEP House’s insulation 
truth wall. This option provides good air and moisture sealing, and serves as a smart, efficient, cost-saving alternative, particularly for base-
ments where moisture is more of an issue. COST: About $4 per square foot when filling up to a 2” wall cavity, or about $6,100 if this material 
was used to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade walls: $979.

8 Cellulose fill  [R3.7 per inch / 50-year lifetime]
A great option, made from renewable and non-toxic recycled materials — newspaper and paperboard, with some borax for fire-proofing. 
Cellulose can be blown into an existing wall or sprayed into an open one. It has less R-value than foam, but is more environmentally 
friendly than most other materials. Unlike batts it does fill the whole cavity, including odd-shaped spaces and around pipes, and it pro-
vides a pretty good air seal. Like batts, it’s also an inexpensive option, and an excellent choice for attics, where you have a lot of space 
to add more insulation to achieve the needed R-value. COST: About $3 per square foot when filling a 6” wall cavity, or about $4,600 if this 
material was used to insulate all of the above-grade walls inside REEP House. Annual savings over uninsulated above-grade walls: $896.

9 Foam board  [R5.0 per inch / 50-year lifetime]
Extruded polystyrene board is most often used on the exterior surface of the house, rather than within the wall cavity. It can some-
times be installed on interior walls, if covered with a fire barrier such as drywall. When the seams are taped it provides a good air and 
moisture barrier. It can be a good option for basements with bare concrete walls, because it can sometimes be glued to the wall without 
adding wood framing or a vapour barrier. COST: About $3 per square foot, or about $4,600 if this material was used to insulate all of the 
above-grade walls inside REEP House. Annual savings over uninsulated above-grade walls: $757.
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Getting Results 
at REEP House
The finishing touches are being applied, and the  
community-wide housewarming is well underway. 
What matters now is whether local homeowners are 
taking the project’s message to heart — and the bank. 

L ike any living space, REEP House is and always will be a work 
in progress. But with the primary renovations completed, the 
house is already becoming a powerful tool for demystifying 

how to retrofit and motivating visitors to upgrade their own homes.
The finished renovation shows that beauty and comfort go hand 

in hand with efficiency upgrades. Project designer Graham Whiting 
puts it succinctly: “REEP House is a demonstration that deep energy 
retrofits of brick century homes are possible without compromising 
the historic nature or appearance of the house. By concentrating on a 
detailed, comprehensive approach to the building envelope from the 
inside, all the original, durable qualities of the house are preserved, 
while dramatically reducing energy usage.” 
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Whiting stresses that REEP House’s 
replicability is its key strength. The neces-
sary materials and local trades are widely 
available across the country. Canadians 
who live in mature housing stock 
will need to make similarly deep 
retrofits in order to have affordable 
energy in the future. “The prin-
ciple of living small is followed 
throughout the project, showing 
that the homes of 100 years ago 
can be bright, airy, efficient, and 
still retain their charm and usabil-
ity within the original footprint.” 

In summer 2010, the first pilot tours of 
the renovated space were made available 
to local homeowners and student groups 
who had been asking to see the house. 
This resulted in 150 early visi-
tors, unsolicited. On-site workshop 
events began that autumn, drawing 
another 150 participants to learn 
from certified energy advisors and 
local contractors about mechani-
cal ventilation systems, insulation 
options and electricity savings. In 
September 2010, REEP House was 
featured as part of the Doors Open 
architectural festival, which coincided with 
a full-page article in the Waterloo Region 
Record. REEP staff members were over-
whelmed by the 670 visitors who flowed 
through the house that day. 

By April 2011, regularly sched-
uled Wednesday night tours were 
in place, tailored for small groups of 
four or five people, many of whom 
brought specific questions about 
their own home retrofit projects. 
Seven student groups toured the 
house in 2011, totalling 188 visitors, 
and 14 workshop events attracted 
more than 200 people (or about 15 
per workshop). In September 2011, 
REEP began opening up the house 
during a four-hour window on 
Saturdays, offering homeowners the 
opportunity for drop-in visits with 
an on-duty certified energy advisor. 
An average of 10 visitors showed up each 

weekend during the first few months, keen 
to take advantage of highly personalized 
interaction with the house and advisor.

Wednesday night tours are continuing 
in 2012 on a bi-weekly basis, along 
with customized daytime tours 
for secondary and post-secondary 
students, groups from local work-
places and service clubs, as well as 
out-of-town visitors. Outreach pro-
gramming is now anchored by the 
Saturday open houses, which allow 
homeowners in need of retrofitting 
solutions to get into more complex 

and detailed discussions with energy advi-
sors, who are great at conveying building 
science information in layperson’s terms. 

A priority in 2012 is to install interpre-
tive signage that explains the truth 
windows and features of REEP 
House, so that larger numbers of 
people can visit the home on their 
own time and at their own pace. 
Outreach manager Cheryl Evans is 
keen to see diagrams and schemat-
ics that explain the building science 
concepts and appliances, such as 
the ground source heat pump. “In 

order to handle 100 people during a Sat-
urday open house, you need interpretive 
signage,” says Evans. She adds that it’s im-
portant to be able to detail for homeowners 
how the retrofitting decisions inside REEP 

House were arrived at from an en-
ergy modelling and cost-benefit per-
spective, using construction costs, 
carbon footprints and other data. 

Energy auditor and tour 
guide Chris Albrecht points to 
the recent production of a bro-
chure that outlines the major 
systems on display at 20 Mill 
Street, including energy sav-

ings calculations related to on-site 
retrofits [displayed on this page and 
the next]. He also concurs that the 
more unbiased educational mate-
rial REEP can provide, the easier 
it will become for homeowners to 

essentially do self-guided tours. 

REEP House’s energy and 
emissions savings (ground 
source heat pump and 
high-efficiency boiler 
combined), modelled  
with EnerGuide for Houses. 
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REEP staffers receive frequent 
requests for a list of local product 
suppliers and recommended contrac-
tors, and for guidance about how 
much things cost and which options 
fall within homeowners’ individual 
ranges of affordability. The Green 
Home Planner is designed to calculate 
how much different options cost and 
to provide a decision-making tool that 
users anywhere can access online. 
The next step for REEP is to integrate 
basic cost information alongside ex-
amples of retrofitting techniques. 

Providing contractor recommenda-
tions has proven to be a bit trickier. A 
list of “participating” contractors who 
offer energy retrofit services such as 
insulation has long been available to 
visitors, but holding on to impartial 
third-party status would be tougher if 
REEP were to start guiding customers 
to specific businesses. 

Learning from and responding to 
feedback from visiting homeowners 
with new programming and outreach 
ideas at REEP House is what will keep 
the project fresh and relevant to the 
community for years to come. Chris 
Albrecht says that everyone takes 
something different away from the 
tours. “I think we get the opportunity 
to really promote insulating and air 
sealing. We tell people that the money 
spent on doors and windows in REEP 
House was roughly equivalent to the 

cost of our spray foam insulation, which delivered almost 10 times the 
energy savings,” he explains. “Those kinds of examples allow us to drill 
home the importance of certain upgrades. But I see people that love the 
landscape design, the water management, the shingles, the mechanical 
system — it all depends on what they are looking for. For people with 
older homes, it’s much more about building envelope improvement; 
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people with newer homes, it’s often the 
mechanical or lighting controls and that 
sort of thing.”

Whatever a homeowners’ situation or 
priority, it’s clear that REEP House is bring-
ing valuable messages to the property own-
ers who live in Waterloo Region. Perhaps 
more significantly, it seems that the project’s 
priority — to encourage the deepest retro-
fits possible by reducing a home’s energy 
demands before making other changes — is 
sticking in people’s minds. 

The importance of sealing 
the envelope, take 1

For Vashti Lucier and Garry Smith, the 
plan to completely refinish the basement 
of their 80-year-old Kitchener home came 
together gradually. A tree root had slowly 
been compromising the concrete floor of 
their old rec room. Nearly five years ago, 
the plaster and lath ceiling had collapsed. 
There were also moisture problems and 
foundation leaks and other liveability is-
sues that needed to be dealt with, and they 
wanted to open up the space a 
bit, add a gas fireplace and stone 
mantle, maybe take out a small 
wall. Obviously they had to rein-
sulate and repair the ceiling, and 
they opted to dig up the whole 
rec room and redo both the base-
ment and ground floors with 
radiant heating underneath. That 
led to the wall boards needing 
to be taken off. And the overlap 
of all these things eventually led 
Vashti and Garry to REEP House 
in search of the best solution. 

“We knew that we needed 
better insulation,” explains 
Vashti. “We also had an old 
wood-burning fireplace down 
there, and we realized the smoke 
was coming back inside and 
there wasn’t enough vacuum to 
draw the air up, so we needed to 
address that to be comfortable in 

the basement and for air quality.  
And it’s one of those things where we 
didn’t want to rush it and then figure out 
that we’d done something wrong.”

They hadn’t made any other large 
renovations to the house prior to taking 
on the basement, which had been identi-
fied as a major air- and heat-leakage area 
by their ecoENERGY evaluator way back 
in 2000, and again in early 2010. The big 
priority in the basement was to improve 
the air quality so they could use the 
space safely, and they weren’t ready to 
replace their furnace anytime soon. 

Garry has a steel roofing business, 
so he was already well educated about 
homebuilding, and Vashti was enrolled at 
the time in Conestoga College’s Women 
in Skilled Trades program. When REEP 
House began running workshops in the fall 
of 2010, Vashti went to seven out of eight 
(a few times with a neighbour or Garry in 
tow), and the couple began delving into 
broader discussions about their home as an 
energy system. They also say they watch 
a lot of Holmes on Homes — and they see 
what other people have done wrong and 

Visitors to REEP House

There have been more than 2,100 visitors to REEP House since 
its opening to the public in April 2010. The majority of those visits have 
been pre-arranged and followed a structured tour format, moving around 
the house with small groups over the course of two hours. Tour partici-
pants were surveyed from July 2010 to November 2011 — these are a few 
key findings from their input: 

77 per cent of respondents rated the REEP House 
experience at the highest level of satisfaction

45 per cent of respondents had an ecoENERGY  
evaluation prior to their visit

Among respondents who did not have an energy  
evaluation prior to the REEP House tour, 49 per cent 
reported that they would get one in the near future 
after the tour

88 per cent of participants reported a beginner or  
intermediate level of construction knowledge

The topics of greatest interest to visitors are  
insulation and heating/cooling systems
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that there are often better ways of doing things. 
“After going to the REEP House workshops, we 

realized that spray foam was the way to go,” says 
Vashti. “Having that visual, seeing the cross sections 
of how they’ve applied the spray foam and getting 
into the technical aspects of that was really helpful.” 

 “We went around REEP house, and it’s ba-
sically an example of what we want to do, so 
they’re our gurus,” says Garry. “It just makes 
sense when you’re down at REEP House — ev-

erything formulates as you go around the building.” 
They came away from those workshops (and a subsequent REEP 

House tour) with more technical knowledge than before — about 
things like the difference between PVC windows and fibreglass, for 
example — as well as the ideas that would become their core retrofit-
ting strategies. For their semi-finished attic, where their house was 
also losing a lot of heat, they learned that they could add insulation 
density by spraying foam on the underside of the finished roof. They 
could have a contractor tie the basement boiler into the radiant in-floor 
heating, and then just install it under the kitchen themselves by feed-
ing Pex tubes up through the ceiling joists. They would safeguard the 
refinished basement against their leakage problems the same way as 
REEP House had, using dimple board behind a false wall framed to the 
ceiling (to keep it off the floor and protected from moisture damage), 
and then spray foam to fill the wall cavity right up to the basement 
headers with three inches of insulation (an R-20 value). 

“It was definitely one of those moments where once you’ve seen 
and understood how they’ve done it, it made perfect sense,” says 
Garry. “I was happy to see that, how they’ve actually gotten around 
this problem that we were thinking about.” 

The couple say they really benefited from REEP House’s insula-
tion truth walls, and appreciated that they could ask specific ques-
tions about their situation, even just off to the side during tours or 
workshops. Armed with ideas and advice from the experience, they 
also engaged about a half-dozen local contractors to cost things out 
and get more input about their options. Likewise, they have hired 
(and will continue to hire) mechanical and electrical contractors for 
components of their broader renovation plan, although they’ve made 
it a priority to take on some of the general labour wherever possible 

Women comprised 46 per cent of the 
REEP House visitors surveyed, and men 
52 per cent (the discrepancy is due to 
non-responses and a multiple response 
to this question). The largest gender dif-
ference was in the under-30 age group, 
where women outnumbered men 64 
per cent to 36 per cent. Many visitors 
toured REEP House as a couple, indicat-
ing that retrofit decisions are a shared 
responsibility. 

The percentage of participants with a 
beginner level of construction knowl-
edge declined from 52 per cent in the 
youngest cohort to 48 per cent and 
39 per cent in the next two older age 
groups. Respondents who reported an 
intermediate level of knowledge followed 
the opposite pattern: 27, 43 and 52 per 
cent, respectively. 

After seeing REEP House, 17 out of the 
35 respondents who had not had an 
ecoENERGY evaluation prior to their 
visit indicated that they would get an 
evaluation sometime in the near future. 
Only four out of 35 said “No,” three 
said “Maybe” and 11  indicated “Can’t/
Not able” (31 per cent). 
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to save some money. 
So far they’ve updated some electri-

cal wiring and windows, and repur-
posed parts of an old basement radiator 
to add a touch of character in a couple 
of rooms. They’ve installed the Pex tub-
ing under the kitchen and laid it down 
in the gutted rec room, where their 
next step will be to pour a new con-
crete floor, then rebuild and insulate the 
walls. Beyond that, they’d also like to 
install a mechanical ventilation system, 
upgrade the bathroom beside the rec 
room, repair some other leakage areas 
in the basement and maybe repurpose 
some salvaged pine boards to cover a 
partition wall. And they’ll gradually 
get through their list of other retrofit-
ting projects: streamlining the laundry 
and mechanical rooms, building in a 
wine cellar, dealing with more founda-
tion cracks and leakages, repairing and 
reinsulating in the garage, and building 
out a proper driveway. 

Perhaps most importantly, Vashti 
and Garry made sealing the building 
envelope their priority, well aware that 
the best way to address energy effi-
ciency was to reduce their needs first. 
As for their preferred plan of action: 
“It would have taken a long time to 
build our knowledge without REEP,” 
says Garry. “I could talk to two dif-
ferent contractors about one thing and 
they’ll both have a different point of 
view. That’s because they may have 
knowledge of a brand new house, they 
may know a house that is 20 years old, 
but when it comes to an old house they 
may not fully have the knowledge, 
even if they think they know it. That’s 
why you need to find somebody who’s 
done an older house, gone through 
the problems of doing it and can give 
expert advice about how to do it prop-
erly. Going into REEP House definitely 
fast-tracked our understanding.”

Major Funder 

The Ontario Trillium Foundation 
is truly one of REEP House’s sup-

porting beams. Their three-year 
investment bankrolled engagement 

and outreach efforts, and their 
strategic advice ensured solid proj-
ect management and design. Early 

on, Trillium’s Tracey Robertson 
encouraged an entrepreneurial  

approach to the project, linking 
REEP House education to the  
natural process of renovation.

“Each of our funders helped de-
sign the project, but none more 

so than Trillium,” says Barclay. 
“They helped us conceive of 

ourselves as a social enterprise, 
gave us a rock-solid foundation to 

begin on, and provided advice, 
input, connections and resources 

in our community. Five years from 
now, when a homeowner visits 

REEP House and then hires a  
contractor to chop their heating 

bill in half, they should look back 
and thank Trillium.” 

www.trilliumfoundation.org
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The importance of sealing the envelope, take 2

Andrew MacKay got an early look at REEP House on a behind- 
the-scenes tour with communications manager Julian van Mossel- 
Forrester while construction was still underway. That experience, 
during which he also learned about the federal government’s retrofit-
ting grants, prompted Andrew to get an energy assessment done on 
his 80-year-old home, part of the old housing stock near Grand River 
Hospital in Kitchener. He later came back to REEP House for another 
tour with Ben Barclay, curious to “see how it had come to fruition, 
and to see what else I might be able to do to my house.” 

Motivated by the grants, Andrew got interested in figuring out 
how to insulate his basement. He ended up deciding to use spray foam, 
“because it has the vapour barrier, on top of the insulation being awe-
some. The tour helped me because I could see this demonstrated on the 
wall where they have different insulation options. We also have double 
brick walls, and we lose a lot of heat that way.”

After moving in with his girlfriend and a friend who bought the house 
with him, they discovered that their partially-finished 20 !- by 26-foot 
basement had actually been half-ripped out by the previous owners. They 
consulted with a few contractors and concluded that it would be best to 
finish ripping it all out and start over, reframing and insulating every-
thing. The technique they used came from what Andrew saw inside REEP 

Two construction crew members 
survey the backyard behind 24 Mill 
Street, preparing for the ground 
source heat pump installation. 
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House on a more elaborate scale, and it 
inspired him to act right away. “It’s made an 
amazing difference,” says Andrew. “It’s dry 
and warm down there now.”

While the basement was being spray-
foamed, Andrew had also arranged to add 
blown-in cellulose to his attic insulation, 
where his ecoENERGY advisor said he was 
losing heat because the old batts were all 
packed down. Overall, the reinsulation ef-
fort upped the house’s R-values to 24 in the 
basement and 50 in the attic, and raised the 
rating on Andrew’s ecoENERGY 
report from 61 to 66 — thereby 
reducing his house’s energy 
needs by an estimated 15 per 
cent, and its carbon emissions by 
1.1 tonnes annually. 

“The big thing for me is that 
I kind of have an idea of what’s 
at REEP House, and so before I 
do anything else, I know I’m go-
ing to use it as a point of refer-
ence,” explains Andrew. “I’ll 
go back there for another tour 
because I think the people there 
are very knowledgeable. It’s nice 
to be able to see three different 
technologies — bam, bam, bam 
— right beside each other, and 
here are the advantages of each. 
I think that’s one of the biggest 
benefits of REEP House.”

For homeowners like An-
drew, the appeal is pretty logical. 
He chose to live where he does 
because it’s close to downtown, 
his workplace and the bike trail, 
and because the lot sizes tend to 
be bigger and the houses have 
more character. Andrew is also 
interested in strategies for making 
his “next, hopefully bigger home 
greener,” and he says he’d love to 
live off the grid one day, maybe 
with some solar panels or a geo-
thermal furnace. “Now I know 
where to go to get more informa-
tion down the road, when I want 
to take on a bigger project.” 

It’s worth noting that the ground source 
heat pump specifically had grabbed An-
drew’s attention from the start, not least 
because a construction crew was drilling 
180 feet into the ground to install it during 
his first visit. “I’d obviously seen it on farms 
where it runs kind of lengthwise, but I’d 
never seen it where they just drilled straight 
down,” recalls Andrew, who was attracted 
to an applied example in the middle of the 
city. “It was interesting to know that you 
can do it, and to see how the system works.”

Homeowner Feedback
What did you take away from REEP House that 
encouraged you to upgrade your own home? 

“We learned about better ways to insulate, reuse water, and have less 
runoff from pavement. I also attended a pet waste composting seminar.” 

“I was very interested in learning how an older house could be retrofit-
ted. I currently live in a more recent house in which I have had an audit 
and energy retrofit done, so this was more out of personal interest — or 
to prepare for my next house, which I hope will be an older one! I was 
also very interested in lighting applications and may use them in my 
own home.”

“The information about the relative benefits of adding insulation versus 
upgrading windows was interesting.”

“We learned that the biggest cost saving was the insulation and that 
windows were the least cost effective. We were planning on adding in-
sulation to our home, but now we have a better understanding on which 
insulation to use. (Cellulose.)”

“I appreciate the common language, the passion connected to the green 
ideas by the staff.”

“The attic insulation. We didn’t realize how much energy is lost 
through the roof. We thought more energy was lost through windows 
than what actually occurs. We will be adding insulation to the attic to 
bring it up to R-50.”

“I liked the eco-friendly, low-maintenance plants that are suitable for 
our region.”

“It is valuable to offer tours so people can see how products are used and 
the possibilities for their own homes. It is valuable to demonstrate that 
old homes can be made energy efficient.”

“We liked the ability to go in and see the retrofits physically instead of 
just reading about it.”

“The fact that you can go into a house where the different products are 
actually installed and see them for yourself is helpful in making cost-
effective decisions.”        ...continued on next page...



©
 E

ric
 R

um
bl

e,
 2

01
2

pg 43 REEP House Learning Document 

Generally speaking, what appealed to 
Andrew about REEP House is seeing how 
the systems work. It’s also the reason he 
says he’ll tell other people to visit. “If 
you’re building a new home, you can imple-
ment the new technologies, and if you’re 
renovating an old home, or even just think-
ing about buying one and you don’t know 
what you’re going to need to put into it, it’s 
a great reference space.”

The importance of sealing  
the envelope, take 3

Trevor Jones lives in a double-brick home built 
in 1904, also in Kitchener’s Victoria Park area. 
His place is quite similar to REEP House, albeit 
almost twice as big. Trevor came for a tour in 
the summer of 2011, and ended up seeing 20 
Mill Street with just a couple of other people, so 
there was plenty of opportunity to ask com-

parative questions about everyone’s home. 
“With our house being constructed of similar material, we could 

easily see how some of the renovations could fit into our place,” 
recalls Trevor. Like many houses of its era, his had no insulation on 
the walls originally. Trevor brought an energy auditor into his own 
home later that fall, and discovered that virtually all the plaster and 
lath had at some point been taken down, the walls had been studded 
and insulated again with batts, and then covered again with drywall. 
Still, the auditor’s ventilation test showed that the amount of leakage 
was equivalent to about a two-foot by two-foot hole in the wall. 

Trevor had prior knowledge of the retrofitting and home con-
structions options out there, and had already done some planning. 
His brother is an electrician, there are contractors in his family and 
his in-laws have owned houses for decades, and he’s also done some 
research out of personal interest. He already knew he was going to 
reinsulate the attic, which was the first thing he did after the audit, 
using blown-in cellulose to upgrade from R-10 to R-70. “I wouldn’t 
call myself a radical environmentalist, I don’t plan on taking my 
house off the grid,” explains Trevor. “But on the other hand, if I can 

What ideas or strategies on display inside REEP House 
were impractical or too difficult to apply? 

“Reinsulating walls. Too much money to drill holes and spray in or rip 
down drywall and start over without other reasons for envelope upgrade.”

“Spray-foaming seems expensive.”

“The grey water system — I got discouraged at the bureaucracy of 
installing a grey water system. Spray foam insulation — it sounds great, 
but requires a complete gut to install. Reclaimed wood floors — I was 
encouraged to see them, but discouraged to learn that they are prohibi-
tively expensive.”

“The idea of having the bottom electrical outlet wired so that one would 
be able to turn anything plugged into those sockets off with one switch is 
an impractical and costly retrofit in an older existing structure.”

“Wall insulation that must be sprayed in I am not willing to do because 
of the chemical nature of the product. I don’t believe enough research has 
been done on it to prove that it is safe.”

“Publishing a list of manufacturers, suppliers and installers in the K-W 
area would be valuable (not just those who sponsored the REEP House).”

These Homeowner Feedback quotes were obtained through an informal 
questionnaire with homeowners who had attended a REEP House tour or 
workshop and agreed to be contacted again later to give more feedback. One 
respondent, Jolene, had particularly encouraging and resonant things to say: 
“I’ve been to the REEP House twice now and I learn more each time. I’ve 
recently purchased my own home, and from the visits to REEP House, 
I’ve learned about many different products I can use in my home to make 
it more energy efficient. Eventually I would like to incorporate a lot of 
the features, but it’s a matter of time and money. I feel the program as 
a whole is very beneficial to the community as a way to look at practi-
cal applications of sustainable features that can be incorporated into the 
homes we live in.” 



REEP House Learning Document

CHAPTER 3 | RESULTS

©
 E

ric
 R

um
bl

e,
 2

01
2

©
 E

ric
 R

um
bl

e,
 2

01
2

shrewdly and intelligently reduce my 
spending on consumables, then I’ll do 
that. And if it came to the point where I 
could get paid money to have solar pan-
els, then I’d do that too.”

He’s got a list of other issues he’s 
knocking off first, of course. His house’s 
EnerGuide rating was 46, and by fol-
lowing the report’s recommendations 
he could get it to 65. So Trevor is also 
working on upgrading the basement 
insulation and air-sealing the windows, 
doors, areas around the baseboards, and 
the building’s big leaks — four chimney 
clean-outs, only one of which is in use. 
(He’s also replacing a couple of toilets, 
mostly motivated by ecoENERGY rebates 
for doing so.)

Although he had a pretty good sense 
of what he needed to do before encoun-
tering REEP House, Trevor appreciated 
the way information was presented on 
the tour. He describes the insulation 
truth wall as being “like a 3-D bar 
graph,” and says it was great to see how 
much space different systems took up 
while learning how each worked in more 
detail. “There’s a lot of technology in 
there that was new to me, so it was good 
to be exposed to it,” Trevor says. “Geo-
thermal I had heard of, but I’d never 
seen the system and I didn’t know the 
nitty gritty of how it worked. The grey 
water system was a new one for me too.”

Trevor says his tour guide was re-
ally knowledgeable as well. “For such 
a big-money item, it’s nice to have an 
independent third party educate you 
on the product. Because if I call up a 
geothermal company, of course they’re 
going to say it’s the best thing in the 
world. Obviously they just want to sell 
their product too.” 

Major Funder 

The Ontario Power Authority’s  
Conservation Fund supported  

the development and beta testing  
of the Green Home Planner, as well 

as the educational programming  
to help achieve our mutual  

outreach goal: replication of REEP 
!"#$%&$'(%)("*)$'+,-'(%-#.)/",$'01'

homeowners all over Ontario. 
 

“The Conservation Fund supports 
 a very collaborative incubator  

environment that reminds me of a 
teacher who told her students: take 

chances, make mistakes, get messy,” 
explains Barclay. “Although they 

,%%-'+,-'-%2+,-'.3%+(4'$/5,/*.+,)'
electrical energy use reductions,  
the OPA really understands the  

creative process that is needed to  
innovate. One of their senior manag-

ers encouraged us to think beyond 
reaching 5,000 people to reaching 
50,000 or 500,000, and that was 

the moment we realized we needed 
the Green Home Planner to achieve 

$/5,/*.+,)'(%$#3)$'+.("$$'6,)+(/"78

www.powerauthority.on.ca/cfund
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Next steps

REEP House will continue to grow and support Waterloo Region as a 
trusted third party for solution-seeking homeowners. Impact data to 
support the benefits of different retrofitting options is being extracted 
from the Green Home Planner and included into displays around the 
house, and REEP staff is monitoring the renovated house’s performance. 

 Initial utility bills were higher than modelled for a residence, but 
the home is currently the base of operations for REEP’s customer service 
and community outreach efforts, making it difficult to compare pre- and 
post-retrofit energy consumption. Studying the house’s performance 
more broadly is paramount going forward, and plans are underway to 
install a meter that will track utility loads in real time. Opportunities ex-
ist for student projects that would monitor systems such as the wells at 
the end of the driveway, to test whether the permeable pavement’s filtra-
tion layers are accomplishing what they were designed to do. 

Engaging volunteers in the project is also a priority, and an area 
that REEP has not explored in depth before. Future plans include 
fundraising for a volunteer coordinator to respond to the growing 
interest from local schools that want to contribute community ser-
vice time, as well as to harness a local groundswell of enthusiasm to 
promote and study REEP House. Likewise, a collaboration with  
uxWaterloo (uxwaterloo.org) to improve and evolve the user experi-
ence of the Green Home Planner will play a major role in shaping 
how the project will attract and interact with homeowners online. 

Perhaps most exciting of all, the finishing touches are now being im-
plemented at REEP House, primarily thanks to additional funding from 
the City of Kitchener’s Local Environmental Action Fund (LEAF). The 
appliances have been purchased and the cupboards are being built for 
a soon-to-be-functional kitchen, which will allow for more usage test-
ing and make the house’s ground floor feel more lived in. An industrial 
design class from a local high school is also helping to build a backyard 
deck, and a green roof demonstration area is in the works as well. 

Moreover, there is a promising accumulation of research to analyse and 
build on. Paul Parker’s recent findings suggests the Green Home Planner 
is encouraging homeowners to consider deeper retrofits after they’ve been 
introduced to the software by a certified home energy evaluator. 

The big next step is to further document and support this possibility, 
and to replace homeowners’ interest in having the greenest lawn in the 
neighbourhood with the goal of having the greenest home around instead. 

If all goes as planned, REEP House will help communities around 
Waterloo Region and across Canada deepen that long-term commitment by 
showing them how to live more comfortably while using less energy and 
saving more money. 

Residents of Waterloo Region accounted for  
more than three quarters of all visitor traffic  
to the Green Home Planner online. 
planner.reepgreen.ca


