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Executive Summary 

 

The Tap By Tap Energy and Water Saving Fixture Exchange (Tap By Tap) distributed low-flow showerheads, kitchen 
faucet aerators, and bathroom faucet aerators to 986 households in the District of Saanich.  This initiative was conceived 
as a pilot project for a potential future larger initiative engaging multiple municipalities.  The pilot project was a chance 
to test fixtures, distribution methods, marketing approaches, partnerships for implementation and cost effectiveness. 
 
The purpose of this pilot project was to create a replicable model for low-flow fixture exchanges in British Columbia (BC) 
that incorporates lessons learned from past projects in BC, Canada, and North America.  It addresses BC’s high per capita 
water use and assists the Province in meeting energy consumption and greenhouse gas (GHG) emission reduction 
targets.  This initiative is strongly aligned with the current conservation and demand side management mandate of the 
Province of BC, municipalities, and utilities.  
 
Tap By Tap was a partnership of City Green Solutions, the District of Saanich, the Capital Regional District, and FortisBC, 
with additional funding from the Ministry of Community and Rural Development (through an Infrastructure Planning 
Project grant) and the Department of the Environment (through an EcoAction Community Funding Program grant).  All 
partners contributed funding, with City Green Solutions leading implementation, the District of Saanich hosting the 
exchange, and the District of Saanich, the Capital Regional District, and FortisBC all providing program design input.   
 
Fixtures were distributed through two streams: a public pick up exchange and a facilitated installation program for 
multi-unit residential buildings (MURBs). The exchange was hosted by the reception desk at the District at Saanich 
Municipal hall reception and distributed Tap By Tap kits containing all fixtures, thread seal tape, a shower timer, 
installation instructions, and a thank you card.  The MURB component was based on directly contacting property 
management companies to identify eligible buildings and coordinating installation with building managers.  The MURB 
installation was only open to buildings in Saanich with Fortis BC natural gas water heating, while the exchange was open 
to all Saanich residents. 
 
The exchange portion of the pilot project launched March 31, 2011 and closed July 31, 2011.  The MURB portion 
launched at the same time, but ran until October 31, 2011.  Once the exchange closed, remaining fixtures were rolled 
into the MURB portion.  Summer proved to be a difficult time to engage building managers, and this part of the initiative 
was allowed to run into the fall. 
 
In total, 986 households participated in Tap By Tap, representing 2,148 Saanich residents (see table below).  Of these 
households, 604 households in 7 buildings participated through the MURB distribution stream and 383 households 
participated in the exchange.  Electricity was used for water heating in 303 exchange households. All MURB participants 
use natural gas for water heating, as this was an eligibility requirement. 
 
Summary of Participation in Tap By Tap By Distribution Stream and Water Heating Type 

Results 

Exchange 
MURB 

Component 
Total Electric Water 

Heating 
Natural Gas 

Water Heating 
Other* 

Number of buildings participating 303 64 16 7 390 

Number of households participating 303 64 16 604 987 

Number of residents engaged 848 179 45 1,078 2,148 

Showerheads Distributed 303 64 16 524 907 

Kitchen Faucet Aerators Distributed 303 64 16 547 930 

Bathroom Faucet Aerators Distributed 303 64 16 369 752 
*Participant selected ‘Other,’ selected both electricity and natural gas, or did not answer this question 

 
Annual savings from Tap By Tap were 39,090,000 liters of water, 2,026,000 kWh of energy (7,291 GJ), and 323.2 tonne 
CO2e (see table below).  Although the MURB campaign included 60% of participated households, it represented 73% of 
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GHG savings.  The MURB campaign was able to achieve higher per household GHG emission reductions because 
participation was limited to those buildings with natural gas water heating. Electric water heating, with a much lower 
GHG emission factor, dominated the exchange.  Likewise, households that use natural gas for water heating accounted 
for 35% of GHG savings for from the exchange despite only representing 17% of participants. 
 
Annual Energy, Water, and GHG Savings from Tap By Tap 1 

 Exchange 
MURB Total 

Gas Electric 

Water (L) 2,490,000  12,400,000  24,200,000  39,090,000 

Energy (kWh/GJ) 167,000 / 601 559,000 / 2010  1,300,000 / 4,680 2,026,000 / 7291 

GHG (tonnes) 30.1 57.1 236 323.2 

 
The water and energy savings resulting from installing low-flow fixtures in 986 households was just one benefit of the 
initiative: the project design testing, and resulting replicability, multiplies the value of the project.  Through this pilot 
project, numerous fixtures and packaging options were explored, two distribution methods were tested and a third, 
direct installation, was investigated, and various logistical challenges were overcome.   Many marketing approaches 
were also tested, including earned media, paid print ads, flyers, Facebook, and email campaigns.  The results of all these 
trials will inform and improve planned future initiatives.  Specifically, thirteen high-level lessons can be taken from this 
pilot project: 
 

1. Municipal partnerships provide cost effective distribution for an exchange. 
2. Direct installation in single family homes is desirable but logistically challenging for smaller scale projects. 
3. Facilitated installation in MURBs is more cost effective than exchanges of direct installation. 
4. In kind contributions from partners increased recognition 
5. Regional Initiatives likely achieve better marketing cost effectiveness 
6. Partnerships allow for cost effective marketing. 
7. Earned media was the most effective promotional channel. 
8. Social media is a promising and cost effective outreach method. 
9. Different fixtures may be required for MURBs. 
10. Customized kits could increase savings and cost effectiveness. 
11. More oversight needed from front line exchange staff to increase accuracy and implement customization. 
12. Return policy needed. 
13. Collection of relinquished showerheads increases confidence in installation and administrative program cost. 
14. Calculating energy, water and GHG emission savings requires use of assumptions, and these should be revisited 

regularly and based on the best, more locally appropriate data. 
15. To be eligible for “Option 1 GCC Approved Projects” projects must determine energy savings through utility bill 

analysis for each year for which offsets are being claimed. 
 
Based on the results of the Tap By Tap pilot project, similar exchanges would be recommended for local governments in 
the region.  Such initiatives are simple to implement, easy to communicate, and well received by residents.  Because low 
flow fixtures reduce energy consumption, water consumption, and GHG emission, providing free fixtures to residents is 
a natural choice for communities embarking on sustainability initiatives and is readily funded under a number of 
programs (i.e. those for climate action, energy demand side management, or water conservation funds).   
 
Given the current focus of local governments in BC on achieving carbon neutrality, an initiative which targeted 
households with natural gas would be timely.  It is not yet clear if such a project would be eligible as an Option 1 
community reductions project.  If not, may be possible to have a third party implement it as an Option 2 project.  
Initiatives exclusively targeting MURBs would be a good fit for this approach, as MURBs are easier to screen and may be 
more likely to have natural gas water heating. 
 

                                                           
1
 Underlining indicates the last significant figure in the value and clarifies trailing zeros 
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It is the sincere hope of those involved in the Tap By Tap pilot project that this report encourages future initiatives and 
proves to be a valuable resource.  This initiative built off past campaigns, water consumption studies, and consultants 
reports.  The intention of documenting the pilot project was to contribute to the ongoing learning and development of 
best practices so that local governments throughout BC can benefit from cost effective energy, water, and GHG savings 
through low flow fixture distribution initiatives.  By sharing these experiences and learnings we hope to magnify our 
successes by empowering future projects.
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1.0 Introduction 

The Tap By Tap Energy and Water Saving Fixture Exchange was a partnership between City Green Solutions, the District 
of Saanich, the Capital Regional District (CRD) and FortisBC to deliver a low-flow fixture give away initiative.   In total the 
pilot project reached 986 households in the District of Saanich.  The high efficiency showerheads and faucet aerators 
reduced water and energy consumption and reduced greenhouse gas emissions while saving residents money.  

1.1 Context 

Canadians, and British Columbians in particular, are among the world’s largest consumers of water:  Canadian per capita 
water use is 65% higher than the OECD average, and per capita water use in BC is 48% higher than the Canadian average 
(490L versus 330L).2  Not only does high per capita water use tax water supplies and infrastructure, it also drives energy 
use and greenhouse gas (GHG) emissions.  In fact, over 70% of water used by residential showerheads and faucets is 
heated,3  and 30% of energy use in BC homes is for water heating.4   
 
Low-flow fixtures such as showerheads and faucet aerators can be a simple and cost effective means of reducing 
residential water and energy use. Not only do low-flow fixtures reduce water consumption by 20% to 50%, they also 
reduce hot water use.  Therefore, a campaign to promote the installation of low-flow fixtures can help achieve water 
and energy demand side management goals, while also contributing to greenhouse gas emission reduction goals. 
 
Low-flow fixture giveaways have been implemented by municipalities around the world for the last decade or more.  
However, they must be constantly refined due to local conditions such as demographics, community communication 
channels, fixture availability, and cost-effectiveness targets.  Therefore, thoughtful, regional pilot projects are still 
required before large initiatives are implemented. 
 
The purpose of this pilot project was to create a replicable model for low-flow fixture exchanges in British Columbia (BC) 
that incorporates lessons learned from past projects in BC, Canada, and North America.  It addresses BC’s high per capita 
water use and assists the Province in meeting energy consumption and greenhouse gas (GHG) emission reductions 
targets.  This initiative is strongly aligned with the current conservation and demand side management mandate of the 
Province of BC, municipalities, and utilities.  

1.2 Project Summary 

The Tap By Tap Energy and Water Saving Fixture Exchange (Tap By Tap) distributed low-flow showerheads, kitchen 
faucet aerators, and bathroom faucet aerators to 986 households in the District of Saanich.  This initiative was conceived 
as a pilot project for a larger campaign engaging multiple municipalities.  The pilot project was a chance to test fixtures, 
distribution methods, marketing approaches, partnerships and cost effectiveness. 
 
Fixtures were distributed through two streams: a public pick up exchange and a facilitated installation program for 
multi-unit residential buildings (MURBs). The exchange was hosted by the District at Saanich Hall and distributed Tap By 
Tap kits containing all fixtures, thread seal tape, a shower timer, installation instructions, and a thank you card.  The 
MURB component was based on directly contacting property management companies to identify eligible buildings and 
coordinating installation with building managers.  The MURB installation was only open to buildings in Saanich with 
Fortis BC natural gas water heating, while the exchange was open to all Saanich residents. 
 
The exchange portion of the pilot project launched March 31, 2011 and closed July 31, 2011.  The MURB portion 
launched at the same time, but ran until October 31, 2011.  Once the exchange closed, remaining fixtures were rolled 

                                                           
2
 http://www.livingwatersmart.ca/didyouknow.html 

3
 http://www.livingwatersmart.ca/didyouknow.html 

4
 MEMP, Energy Efficiency for the Residential Construction Industry 
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into the MURB portion.  Summer proved to be a difficult time to engage building managers, and this part of the initiative 
was allowed to run into the fall. 
 
The water and energy savings resulting from installing low-flow fixtures in 986 households was just one benefit of the 
initiative: it was the project design testing, and resulting replicability, that are the true value of the project.  Through this 
pilot project, numerous fixtures and packaging options were explored, two distribution methods were tested and a 
third, direct installation, was investigated, and various logistical challenges were overcome.   Many marketing 
approaches were also tested, including earned media, paid print ads, flyers, Facebook, and email campaigns.  The results 
of all these trials will inform and improve planned future energy and water savings initiatives. 

1.3 Partnerships 

The Tap By Tap Energy and Water Saving Fixture Exchange (Tap By Tap) was a partnership of City Green Solutions, the 
District of Saanich, the Capital Regional District, and FortisBC, with additional funding from the Ministry of Community 
and Rural Development (through an Infrastructure Planning Project grant) and the Department of the Environment 
(through an EcoAction Community Funding Program grant).  All partners contributed funding, with City Green Solutions 
leading implementation, the District of Saanich hosting the exchange, and the District of Saanich, the Capital Regional 
District, and FortisBC all providing significant program design input.   

2.0 Methodology 

 Because the Tap By Tap initiative was a pilot project, the project design is presented in this section to document the 
approaches taken and lessons learned.  It is hoped that those planning future initiatives will benefit from this insight. 

2.1 Fixtures, Packaging, and Additional Materials 

Early in the project design process, City Green obtained sample fixtures from a regional distributer for testing.  Based on 
this testing and online product reviews, the following fixtures were selected to maximize savings and performance: 

 Niagara Conservation’s 1.5 GPM ‘earth massager’ showerhead; 

 Niagara Conservation’s 1.5 GPM Dual-Thread Swivel Kitchen Aerator with Pause Action (SKU N3115V-FC); 

 Niagara Conservation’s 1.5 GPM Dual-Thread Swivel Kitchen Aerator without Pause Action (SKU N3115); and, 

 Niagara Conservation’s 1.0 GPM Dual-Thread Faucet Aerator (SKU N3210-SAW). 
 
Different kitchen aerators were distributed through the MURB and exchange streams.  The Swivel Pause Action aerator 
N3115V-FC was extremely popular, unfortunately that feature was not recommended for MURB applications due to 
concerns about tenants using it as a shut off, which may affect pressure throughout the building.  Therefore, aerator 
N3115 was distributed to MURBS. 
 
In addition to the fixtures, all participants received thread seal tape to promote proper installation.  Each exchange kit 
included a mini roll of thread seal tape (SKU N4101), while each MURB received one large roll for the building managers 
to use.  Exchange kits also included a shower timer, installation instructions, and a thank you card.  During the first 
weeks of the exchange, large paper bags were used for the kits and each one included a CRD water conservation guide.  
Later, smaller bags were used which increased efficiency of packing and delivery.  As a result, the guide no longer fit in 
the kits, and they were offered at reception to interested participants.  Figure 1 Contents of Kits Distributed Through the 
Tap By Tap Exchange shows the kit contents. 
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Figure 1 Contents of Kits Distributed Through the Tap By Tap Exchange 

2.2 Marketing Campaign 

Communication strategies for Tap By Tap focused on driving pubic participation.  The two distribution streams (public 
pick-up exchange and facilitated installation for MURBs) - had separate communication strategies.  The MURB 
communication strategy was the simpler of the two: direct marketing to property management companies.  By engaging 
property management companies, senior management support was ensured and eligible buildings screened before 
building managers were approached.   Marketing to this audience focused on the free product offer and the cost savings 
through energy and water conservation. 
 
The communication strategy for the public pick-up exchange was designed to test multiple marketing approaches.  The 
survey completed by all participants included a question about how they heard about the initiative, allowing the success 
of different marketing approaches to be roughly quantified.  Marketing approaches included a webpage on the District 
of Saanich website, earned media, paid ads, email campaigns, posters and handbills, promotion in community 
newsletters, and Facebook.  A key component of these campaigns was consistent language and high quality design 
providing strong branding (see Appendix A Sample Communication Material). 
 
Partner recognition was achieved through incorporation of names and logos in various marketing materials.  Specifically, 
partner logos were prominently placed on websites, posters, handbills, and kit inserts.  It should be noted that due to 
the large number of partners, logos had to be strategically sized and placed to accommodate them in the design.  
Partners were also mentioned in email and print media. In kind contributions were a major source of partner 
recognition.  The CRD provided a water conservation guide and branded shower timer which for inclusion in the kits 
which likely increased their recognition.  Saanich also had strong recognition because they hosted the exchange and the 
website.   

2.3 Distribution 

In the initial project design phase, three distribution methods were considered: (1) public pick-up exchange; (2) 
Facilitated installation in MURBs; and (3) direct installation in single family residential buildings. However, only the first 
two options were tested while direct installation in single family residential was researched but not implemented due to 
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cost and liability considerations. It was determined that direct installation was not feasible on a small scale for both cost 
and liability reasons.  While a direct installation pilot project would be desirable, it would have a very high cost per unit 
unless the project was much larger in scale. 
 
The public pick-up exchange was operated out of Saanich Hall.  Tap By Tap kits were built off site and delivered to 
Saanich Hall where they were distributed by reception staff Monday to Friday 8 am to 4 pm.  Residents participated in 
the exchange by 

 Collecting their energy utility account number, proof of address, and old showerhead; 

 Coming to Saanich Hall during business hours; 

 Completing a survey and waiver; 

 Relinquishing their old showerhead; and  

 Taking their kit home and installing them. 
 
City Green periodically picked up relinquished showerheads for testing and surveys for data entry.  It was decided to 
collect old showerheads both to test their flow rate and to improve the likelihood the new showerheads would be 
installed.  Best practices identified in large American projects identifies that direct installation of fixtures by program 
staff is the best means to ensure installation;  however, given the cost and liability of direct staff installation in 
participants homes the method of having homeowners exchange their old showerheads for the new free energy and 
water savings kits was a compromise that provided the project with a more cost effective way to make a reasonable 
assumption that the new showerheads were actually installed. 
 
In the facilitated installation distribution stream, eligible buildings were identified by contacting property management 
companies directly.  Once the property manager identified an eligible building for participation, City Green staff worked 
with the building manager to facilitate installation.  This simple four step process was as follows: 

1. Initial phone call to property/building manager to identify the number of units, number of bathrooms per unit, 
and approximate number of occupants in the building. The City Green representative outlined program 
responsibilities and disclaimers during this call. 

2. Initial meeting at which fixtures are then delivered, installation instructions explained and a brief registration 
document completed and signed.  

a. Optional step: building manager first installs the fixtures in their own suite for a few days so they are 
familiar with the operation in case they get questions from tenants.  

3. Installation by the building manager, who, within a set time period, collects old fixtures and calls City Green to 
confirm the installation work is complete. 

4. Follow up meeting at which City Green collects the old fixtures, conducts a brief completion survey, and notes 
any questions or concerns.  The collection of the surveys and old fixtures allowed City Green to have confidence 
that the showerheads were installed. 

2.4 Calculating Energy and Water Savings 

Tap By Tap did not include direct measurement (from water and energy meters) of energy and water savings; however, 
results were estimated using a combination of data collection, literature review, and industry standards.  Because 
neither metering nor utility bill analysis was used to collect empirical evidence of baseline or post retrofit water usage, a 
number of assumptions were made.  Further, since water usage depends largely on human behavior, accurate 
calculation is challenging.  It is important to note that most empirical studies of residential water use are American. 
 
Despite these challenges, reasonable estimation of energy and water savings was possible.  Simplified, narrative versions 
of the assumptions and logic used are presented in Table 1, with detailed information in Appendix F Energy, Water, and 
GHG Emission Savings Calculations Methodology.  Data collected in the participant surveys was critical to determining 
the average number of people and fixtures per home.  Likewise, testing of relinquished showerheads5 ensured that 

                                                           
5
 Of the 383 showerheads collected, 30 were randomly sampled.  Thirty numbers were generated by a random number 

generator, and the showerhead with the corresponding identification number located for testing.  Flow was determined by 
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initial flow values, and therefore water savings, were accurate.  A literature review revealed several recent American 
studies which sub metered multiple homes to determine water consumption by end use.6  The slightly older but highly 
detailed 1999 Residential End Use of Water sponsored by the American Water Works Associate also provided excellent 
data on the flow and duration of shower and faucet use.   

                                                                                                                                                                                                                        
installing each showerhead in a test shower and averaging the flow from three ten-second trials (See Appendix E for 
testing results).  
6
Aquacraft, Inc has produced numerous such studies for various local and state governments, include DeOreo, Towler 

and Lewis’ 2003 Residential Indoor Water Conservation Study, and DeOreo and Mayer’s The End Uses of Hot Water In 
Single Family Homes for Trace Analysis. 
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Table 1 Assumptions and Logic for Calculation of Environmental Benefits of Tap By Tap 

Calculation Exchange Calculation Assumptions MURBs Calculation Assumptions 

Water Savings From 
Showers 

 The flow of 30 showerheads relinquished in the exchange was 
tested (average flow 14.10 L/min). 

 Average shower duration assumed to be 8.2 min. 

 Per capita rate of showering assumed to be 0.75 showers/day. 

 Survey results showed an average of 2.8 people/household. 

 Survey results indicated an average of 2.2 showers/household. 

 All showers were assumed to be used equally (i.e. each shower 
represented 45 percent of water use and 45 percent of potential 
water savings). 

 Flow of original showerheads assumed to be the same as those 
tested in the exchange. 

 Average shower duration assumed to be 8.2 min. 

 Per capita rate of showering assumed to be 0.7/day. 

 Water savings for each building calculated based on the actual 
number of tenants reported on the survey. 

 Survey results show all units had only one shower. 

Water Savings From 
Faucets 

 Flow of kitchen and bathroom faucets was assumed to be 8.33 
L/min, the standard set by DOE. 

 Per capita daily faucet use was assumed to be 8.10 min. 

 Survey results showed an average of 2.8 people per household. 

 Survey results indicated an average of 1.3 kitchen faucets and 2.7 
bathroom faucets. 

 All faucets were assumed to be used equally. 

 Flow of kitchen faucets was assumed to be 8.33 L/min, the 
standard set by DOE. 

 Per capita daily faucet use was assumed to be 8.10 min. 

 Water savings for each building calculated based on the actual 
number of tenants and bathrooms reported on the survey. 

 All faucets were assumed to be used equally. 

Hot Water Savings  73.1% of water used in faucets and showers was assumed to be 
hot water

7
. 

 Ground water was assumed to be 11°C. 

 Heated water was assumed to be 55°C. 

 73.1% of water used in faucets and showers was assumed to be 
hot water. 

 Ground water was assumed to be 11°C. 

 Heated water was assumed to be 55°C. 

Energy Savings  Ground water was assumed to be 11°C. 

 Heated water was assumed to be 55°C. 

 Electric water heaters were assumed to be conventional storage 
tanks and have efficiency factors of 0.824. 

 Natural gas water heaters were assumed to be conventional 
storage tanks and have efficiency factors of 0.554. 

 Ground water was assumed to be 11°C. 

 Heated water was assumed to be 55°C. 

 Energy savings were calculated based on the boiler efficiency 
data provided by the building manager. 

GHG Savings  Electricity was assumed to have a GHG emission factor of 25 
tonnes CO2e per GWh. 

 Natural Gas was assumed to have GHG emission factor of 0.05 
tonne CO2e per GJ. 

 Electricity was assumed to have a GHG emission factor of 25 
tonnes CO2e per GWh. 

 Natural Gas was assumed to have a GHG emission factor of 
0.05 tonne CO2e per GJ. 

 

                                                           
7
 DeOreo and Mayers (2001) 
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3.0 Results 

Tap By Tap was successful in driving energy, water, and GHG emission savings and in developing replicable processes for 
future campaigns.  Critical to this success was the collection and analysis of quantitative data.  This data is presented and 
analyzed here, with further interpretation following in sections 4, Lessons Learned, and 5, Recommendations for Future 
Campaigns. 

3.1 Marketing Campaign 

As previously discussed, a broad approach was purposefully taken as part of the effort to test a variety of possible 
program designs, the results of which are presented in Table 2.  Of the approaches taken, newspapers were by far the 
most successful medium for promoting the initiative.  A full 43% percent of survey responses indicated that participants 
heard about the initiative through a newspaper.  Due to confusion among participants, it is not clear which responses 
indicated seeing a paid ad and which indicated an article.  However, while Tap By Tap was featured in both articles and 
paid ads, the timing of responses seems to indicate it was the articles that were the most effective.  The week following 
the newspaper articles was the busiest period, while subsequent paid ads had little impact on participation.  At the start 
of the initiative, this earned media was relatively easy to generate.  A simple media release, follow-up calls, and launch 
photo opportunity with spokespeople to interview were enough to generate coverage in print, TV and radio.  If the 
response to print coverage is attributed to articles alone, the total reported impact of all earned media was 48% of 
participants being influenced by media presence. 
 
Web content on the three main partners’ websites (City Green, the District of Saanich, and the CRD) was also very 
effective, with 25% of respondents indicating they heard about the initiative this way.  The approach taken to web 
presence was simple.  Basic information was posted on the City Green and CRD websites, while more detailed 
information on how to participate was listed on the Saanich Website.  The domain tapbytap.ca was purchased and set to 
redirect to the Saanich site.  The catchy tapbytap.ca web address was used in all promotional information as the source 
of information on participating.  As a result, that page received 1,952 unique views in the first four months of the 
exchange.  Earned media likely also helped with web presence, as newspapers included the story in their online paper, 
improving search results for related key words. 
 
Cost effectiveness of marketing efforts mirrored survey results: earned media and online marketing were the most 
successful, with earned media in particular showing impressive cost effectiveness.  Earned media had no costs other 
staff time, and lead to a large number of participants.  Online marketing did have some costs, from purchasing the URL 
and sponsoring click ads on Google and Facebook.  The advantage of online marketing was that click ad costs were 
directly proportional to effectiveness.  Other marketing approaches, such as posters, required fixed expenditures, 
regardless of effectiveness. 
 
One of the lessons learned in the Tap By Tap pilot project is the challenge of analyzing the survey responses about how 
people heard about the initiative.  One finding of the marketing questions form the survey was that many people 
indicated that they had heard about the program from more than one marketing approach.  For 383 kits distributed 
there were 454 responses, and average of 1.2 responses per survey (Table 3).  For the purposes of tracking results, all 
responses were weighted evenly because it was assumed that all exposure to marketing material contributed to the 
decision to participate.  Other challenges and findings included blank responses (5%); confusion between newspaper ads 
and newspaper articles; multiple online categories; and hard to define but valuable ‘word of mouth’ responses.  
Nevertheless, the data gathered through surveying participants about how they heard about the initiatives likely reflects 
the reality – many people respond to an offer after they have heard about it from a few different media sources.  Table 
3 summarizes these results. 
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Table 2 Details of Tap By Tap Marketing Including Activities and Results by Campaign 

Marketing Campaign Activities Survey Responses (#/%) 

Earned Media  Saanich News article 

 Times Colonist article 

 A Chanel news story (TV) 

 CFAX evening news segment (Radio) 

 TV 14/3% 

 Radio 8/2% 

 Newspaper - paid ads and earned 
media 197/43% 

Email Campaign and 
Newsletter Articles 

 22 schools 

 13 neighborhood associations 

 7 environmental groups 

 3 social clubs 

 1 business improvement association 

 13/3% 

Facebook  195 ‘likes’ 

 Peak of 915 active users 

 10/2% 

Twitter  Promoted by Saanich staff  n/a Approximately 100 people 
reached 

Click Ads  Google – 76,338 impressions and 122 clicks 

 Facebook – 2,885,879 impressions and 1,171 clicks 

 Online other 16/4% 

Websites  tapbytap.ca (redirect to Saanich) - 1,952 unique 
page views 

 City Green – 88 unique page views 

 CRD 

 Saanich website 84/19%  

 Partner (CRD and City Green)  29/6% 

Monitor Ads  Commonwealth Place 

 Pearks Arena 

 Henderson Recreation Centre 

 Gordon Head Recreation Centre 

 3/1% 

Paid Print Ads  3 Saanich News 

 2 Times Colonist 

 Newspaper - paid ads and earned 
media (197/43%) 

Posters and Handbills  4 libraries 

 4 recreation centres 

 2 community centres 

 1 park 

 1 medical clinic 

 46 Businesses  

 8/2% 

Direct Mail  300 brochures delivered door to door in target 
neighbourhood 

 5/1% 
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Table 3 Summary of Survey Responses to the Question “How did you hear about this low-flow exchange program?” 

Marketing Approach Count of 
Responses 

% of 
Responses 

Newspaper 197 43% 

TV 14 3% 

Radio 8 2% 

Newsletter 13 3% 

Online 139 32% 

Facebook 10 2% 

Other Online 16 4% 

Partner Website 29 6% 

tapbytap.ca/Saanich 84 19% 

Saanich Hall/Recreation 
Centre 

3 1% 

Poster/brochure 8 2% 

Mail 5 1% 

Word of Mouth 41 9% 

Other 5 1% 

No Response  21 5% 

Grand Total 454 100% 

3.2 Participation 

The initial target for Tap By Tap was to distribute 600 kits: 300 through the exchange and 300 to MURBs.  The first week 
of the exchange saw a high level of media coverage resulting in surge in demand.  Given the rate at which kits were 
being given away, the exchange would have lasted less than a month.  As a result, the partners increased funding and 
increase the size of the campaign.  In the end, 986 households participated; 383 in the exchange and 604 on the MURB 
installation (Table 4).  This was 64% above the original target.  The lesson from this pilot project is that a solid launch and 
a good earned media campaign can start a program successful but the longer the duration of the project more funds 
need to be invested in other marketing approaches to build sustained program uptake.  
 
Table 4 Summary of Participation in Tap By Tap By Distribution Stream and Water Heating Type 

Results 

Exchange 
MURB 

Component 
Total Electric Water 

Heating 
Natural Gas 

Water Heating 
Other* 

Number of households participating 303 64 16 604 987 

Number of residents engaged 848 179 45 1078 2148 

Showerheads Distributed 303 64 16 524 907 

Kitchen Faucet Aerators Distributed 303 64 16 547 930 

Bathroom Faucet Aerators Distributed 303 64 16 369 752 
*Participant selected ‘Other,’ selected both electricity and natural gas, or did not answer this question 

 
Households participating in the exchange received a standard kit containing a showerhead, a kitchen faucet aerator and 
a bathroom faucet aerator.  Building managers installing fixtures in the MURB program customized installation to the 
needs of each suite.  Because not all suites received all fixtures, less than the maximum number of fixtures was 
distributed.  The most common reasons why fixtures were not installed included accessibility requirements, tenant 
installed specialty fixtures, and low clearance on faucets.  Also, the bathroom faucet aerators did not fit in one large 
building, significantly reducing the total number bathroom faucet aerators distributed. 
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3.3 Energy, Water and GHG Savings 

Tap By Tap achieved impressive energy, water and GHG emission savings.  Annual savings from Tap By Tap were 
39,090,000 liters of water, 2,026,000 kWh of energy (7,291 GJ), and 279.6 tonne CO2e (see table below).  Although the 
MURB campaign included 60% of participated households, it represented 81% of GHG savings.  This discrepancy 
occurred because MURBs were screened for natural gas water heating, whereas electric water heating dominated the 
exchange.  Likewise, households which use natural gas for water heating accounted for 68% of GHG savings for from the 
exchange despite only representing 17% of participants.   
 
Table 5 Annual Energy, Water, and GHG Savings from Tap By Tap 

 Exchange 
MURB Total 

Gas Electric 

Water (L) 2,490,000  12,400,000  24,200,000  39,090,000 

Energy (kWh/GJ) 167,000 / 601 559,000 / 2010  1,300,000 / 4,680 2,026,000 / 7291 

GHG (tonnes) 30.1 14.0 235.5 279.6 

 
Tap by Tap distributed water and energy saving kits, which included low-flow showerheads, kitchen faucet aerators, and 
bathroom faucet aerators.  To determine which fixtures should be included in future campaigns, it is necessary to break 
up the total savings by fixture type.  It is important to note that MURB and exchange participants differed in household 
size and the number of fixtures in the home.  For example, exchange participants had an average of 2.6 people per 
household, and the MURBs just 1.8.  However, exchange participants had an average of 2.7 bathroom faucets, while 
almost all participating MURB units had only one.  Therefore, it is necessary to calculate savings both by fixture type and 
housing type (Table 6). 
 
Table 6 Average Water, Energy and Greenhouse Gas Savings By Fixture, Building Type, and Fuel8 

Savings Fixture 
Exchange 

MURB (Gas) 
Gas Electric 

Water (L) Showerhead 24,300 24,300 33,300 

Kitchen Faucet 5,480 5,480 4,270 

Bathroom Faucet 9,400 9,400 11,500 

TOTAL 37,300 39,180 49,100 

Energy (kWh/GJ) Showerhead 1,640/5.90 1,100/3.96 1,480/5.32 

Kitchen Faucet 368/1.32 247/0.89 159/0.57 

Bathroom Faucet 630/2.27 424/1.53 589/2.12 

TOTAL 2,638 1,771 2,228 

GHG (tonnes) Showerhead 0.295 0.0275 0.253 

Kitchen Faucet 0.0661 0.00618 0.0287 

Bathroom Faucet 0.113 0.0106 0.106 

TOTAL 0.4741 0.04428 0.3877 

 
Although exchange participants had more people per household, they also had more showerheads.  Because only a 
fraction of showerheads were replaced (1:2.2), not all potential savings were realized.  In the end, MURBs had the higher 
calculated water savings from showerheads.  This effect is mirrored for bathroom faucet aerators, of which only 1:2.7 
were replaced in households participating in the exchange.  However, exchange participants had only 1.3 kitchen faucets 
on average, so this effect was less important then household size in determining water savings.  
 

                                                           
8
 Underlining indicates the last significant figure in the value and clarifies trailing zeros 
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Energy savings varied more by fuel type than by building type.  Energy savings were calculated using the amount of heat 
water conserved and the efficiency of the water heater.  Data was collected from each MURB on the type and efficiency 
of their boiler.  Exchange participants were assumed to have conventional storage tank systems.  Exchange participants 
with natural gas water heating were assumed to have systems with efficiency factors of 0.554 and those with electric 
water heating were assumed to have systems with efficiency factors of 0.824.9  As a result, the largest energy savings 
were achieved by installing fixtures in single family homes (exchange participants) with natural gas heating.   However, 
single family homes with electric water heating had the lowest per fixture saving per showerhead and per bathroom 
faucet aerator. 
 
When expressed per fixture (Table 6), Tap By Tap results are inconsistent with the potential savings promoted by some 
manufacturers, utilities, and government bodies.   For example, BC Hydro’s website indicates that a family of three 
“could save 26,600 litres of hot water” annually by installing a low flow shower head10.  Given that  shower water is 
typically 73% hot water11, that translates to water savings of 36,438 liters per year, 50% more than savings calculated in 
Tap By Tap.  The calculation of water savings is critical as calculated energy and GHG emission savings are proportional 
to water savings.  Without access to the calculations and assumptions used by BC Hydro, it is difficult to determine the 
reason for this discrepancy; however, certain assumptions used in this report did reduce calculated water savings: 

 Household size was 2.8 people for the exchange and 1.78 for the MURBs (average values reported in TBT survey 
and MURB in take forms) 

 Homes in the exchange have an average of 2.2 showerheads (average values reported in TBT survey) 

 Showers are split evenly among showerheads 12 

 People take an average of 0.75 showers per day13 

 The average shower duration is 8.3 minutes14 
 
Although better results could have been reported by using manufacturer or other savings data, a conscious decision 
made to provide conservative estimates of savings, as it is understood that local governments in BC may consider 
campaigns as part of a carbon offset initiative.  Therefore, it was important to be as accurate as possible.  Specifically, 
the flow of the shower heads replaced was measured, and the actual number of fixtures per home was determined.   
 
 
 
 
 
 
 
 
 
Table 7 details the conflicting savings estimates for showerheads and kitchen faucet aerators.  Neither BC Hydro not the 
manufacturer, Niagara Conservation, provide savings estimates for bathroom faucet aerators. 
 
 
 

                                                           
9
 HOT2000 version 10.51 Users Manual 

10
 http://www.bchydro.com/guides_tips/green-your-home/water_guide/low_flow_shower.html 

11
 DeOreo and Mayers (2001) 

12
 This assumption likely does not match the reality in many households: many households have a primary shower in 

which most bathing occurs.  However, for every household that installed the high-efficiency showerhead in the primary 
shower, another may have installed it in the secondary shower.  To avoid introducing additional assumptions, it was 
assumed that showers were evenly split.  The question of primary showers would be an excellent question for program 
follow up. 
13

 Bieramyer, Peter.  Potential Water and Energy Savings form Showerheads Ernest Orlando Lawrence Berkeley National 
laboratory (2006) Page 6 
14

 DeOreo, Towler and Lewis’ 2003 Residential Indoor Water Conservation Study 



Page 12  
Final Report 

Tap By Tap Energy and Water Saving Fixture Exchange 

 

 
 
 
 
 
 
 
Table 7 Annual Water, Energy and GHG Emission Savings Potential of Low Flow Fixtures in Single Family Residential 
Homes as Reported by Tap By Tap, BC Hydro, and Fixture Manufacturer 

Fixture Tap By Tap BC Hydro Website15 Manufacturer 

Showerhead  24,300 L of water or 17,739 L hot 
water  

 1,100 kWh (1,638 kWh for natural gas) 

 $103 to $144 ($84 for natural gas) 

 35,616 L of water 
26,000L hot water 

 $80 to $100 

 7,300 gallons (27,594 L) 

 949 kWH 

 $114 ($62 for natural gas) 16 

Kitchen Faucet 
Aerator 

 5,484 L 

 247 kWh (368 kWh for natural gas) 

 $23 to $32 ($19 for natural gas) 

 Save $28/year  7,665 gallons (27,594 L) 

 433 kWH 

 $51 ($28 for natural gas) 17 

3.5 Budget 

The Tap By Tap pilot project had a total budget of $63,415 including $24,292 in in-kind contributions (Table 8).  Funding 
came of a number of sources: municipal governments (CRD and Saanich), utilities (FortisBC), the provincial government 
(Ministry of Community and Rural Development Infrastructure Planning Grant Program), and youth employment 
programs (YMCA Post Secondary Youth Eco Internship).  The CRD and Saanich provided in-kind support of staff time in 
addition to funding.  The YMCA intern was also in-kind support. 
 
Table 8 Tap By Tap Funding  

Funder Cash In-kind TOTAL 

Saanich 12,500 3,500 16,000 

CRD 9,000 1,186 2,086 

Fortis 15,255  15,255 

YMCA (Secured and 
administered by City Green) 

 6,706 9,706 

EcoAction  (Secured and 
administered by City Green) 

26,660  26,660 

TOTAL 63,415 11,392 74,807 

 
Expenses for Tap By Tap included materials and supplies (16%), promotion (11%), in-kind staff support from project 
partners (15%), and City Green program development and implementation fees (58%).  Although the Tap By Tap pilot 
project cost $76/household engaged, it is expected that this cost will fall dramatically in future campaigns.  The pilot 
project format meant that significant time was invested into developing and testing project design.  Fortunately, this 
investment of time should result in simplified start up for future projects.  Factors that increased the cost of the District 
of Saanich pilot project included: 

 Developing the Tap by Tap partnership model; 

 Research and literature reviews into best practices and water consumption data; 

                                                           
15

 Showerhead data from http://www.bchydro.com/guides_tips/green-your-home/water_guide/low_flow_shower.html; 
faucet aerator data from http://www.bchydro.com/guides_tips/green-your-
home/water_guide/save_water_in_the_kitchen.html  
16

 http://www.niagaraconservation.com/resources/dyn/files/652258z7e3db10b/_fn/N2915+1_5+Earth+SS.pdf 
17

 http://www.niagaraconservation.com/resources/dyn/files/653756z27f23982/_fn/3115V-FC+Dual+Spray+SS.pdf 

http://www.bchydro.com/guides_tips/green-your-home/water_guide/low_flow_shower.html
http://www.bchydro.com/guides_tips/green-your-home/water_guide/save_water_in_the_kitchen.html
http://www.bchydro.com/guides_tips/green-your-home/water_guide/save_water_in_the_kitchen.html
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 Developing the Tap by Tap brand and communications campaign and template marketing materials; 

 Testing and tracking different marketing and outreach methods; 

 Developing survey, waiver forms and other documentation; 

 Delays in launch to align with all partners schedules; and 

 Financial and narrative reporting requirements. 

4.0 Lessons Learned 

The Saanich pilot project of the Tap By Tap Energy and Water Saving Fixture Exchange was designed to test many project 
design components and provided important lessons learned.  For this reason a log of challenges and actual or proposed 
solutions was kept.  While a large number of points were recorded, many are minor or highly specific issues.  Other 
related to underlying issues which can be summarized in a few points.  For a list of additional lessons learned record by 
staff during the project, see Appendix G Lessons Learned.  In this section the key, high level lessons learned are 
presented 

4.1 Fixture Selection 

Different fixtures may be required for MURBs 

 Kitchen faucet aerators with pause levers are not recommended for MURB applications as tenants may use the 
pause levers to shut off their taps which can negatively affect pressure throughout the buildings.  However, 
pause levers  are extremely popular with exchange participants in single family residential homes and may 
potentially offer additional savings as the pause action feature eliminates the need to readjust water 
temperature in between uses, such as when rinsing dishes 

 Mini rolls of thread seal tape are impractical and more costly for MURBs: large rolls are more appropriate  

 Tenants may decline showerheads for accessibility reasons if they currently have a handheld model: offering a 
hand held model increases uptake. 
 

Customized kits could increase savings and cost effectiveness 

 Based on survey results on the number of showerheads and faucets in the participating homes, the Saanich 
exchange only replaced 45 percent of shower heads and installed aerators in 50 percent of faucets that existed 
within the homes. 

 Due to the uncertainty as to whether or not low flow fixtures had been installed in the primary use showers and 
faucets and to the uncertainty as to if all fixtures in the home are used equally or split among all fixtures in the 
home, only 45 and 50 percent of the respective energy and water savings potential could be claimed in the pilot 
project. 

 Allowing participants to take (or purchase) additional fixtures would not be expensive and could potentially 
double the energy and water savings achieved from the low flow fixture programs. 

 A mechanism for customizing kits would increase administration costs (e.g. pre-ordering or built-to-order kits) 
but would allow for increased energy and water savings. 

4.2 Promotion 

Partnerships allow for cost effective marketing 

 Local governments, utilities, and environmental non-profits all have communication channels and networks. 

 Initiatives which include multi-sector partnerships can access multiple communication channels and networks 
and reach diverse audiences. 

 Local governments and utilities, in particular, often have existing mail outs, newsletters, websites, brochures, 
and community outreach programs which can be leveraged to carry program messaging with little or no 
additional cost. 

 
Earned media the most effective promotional channel 

 Earned media eclipsed all other promotional techniques in terms of driving participation in the exchange. 
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 While newspaper ads had limited impact, newspaper stories increased participation overnight. 

 Earned media is lower cost, requiring only staff time to write media releases, make follow up calls, and run 
media events. 

 Earned media requires ongoing generation of news worthy stories, which can be challenging to maintain over a 
project of longer duration. 

 Projects in multiple neighboring municipalities or districts would allow for fuller benefits to be achieved from 
marketing.  For example a Times Colonist newspaper story, that was available and read by residents across the 
Capital Regional District, resulting in good uptake among eligible District of Saanich residents but would have 
resulted in significantly more uptake if all Capital Regional District residents had been eligible for the program. 

 
Social media indicated promising and cost effective outreach 

 Although social media did not appear to drive participation in the exchange as effectively as earned media, it did 
produce quantifiable outreach results. 

 Facebook ‘likes’ and Google and Facebook ad ‘clicks’ provided real time feed back on social media campaigns. 

 Unlike print ad and poster campaigns, which have fixed upfront costs, the cost of paid social media campaigns is 
proportional to success rates. 

 Click ads have customizable payment plans, so that total budget and bid per view can be controlled. 

 Facebook pages, Twitter accounts, and other profiles allow for a two way communication. 

 It is expected that projects of longer duration would reap even greater benefit from social media as it takes 
more time to build the ‘social network’ that results in word of mouth promotions about the program offer. 

 Municipalities that already utilize Facebook or Twitter may be better positioned to benefit sooner from cost 
effective social media outreach. 

 
Regional Initiatives Likely Achieve Better Marketing Cost Effectiveness 

 Tap By Tap took place in one of thirteen municipalities and three electoral areas comprising the Capital Regional 
District (CRD). 

 Many of the promotional activities used in the pilot project crossed municipal boundaries, such as the print ads 
in the Times Colonist, which is read through the CRD and Southern Vancouver Island. 

 Had CRD residents outside the District of Saanich been eligible, the print ads and earned media would have 
generated higher participation and been more cost effective. 

4.3 Distribution 

Municipal partnerships provide cost effective distribution for exchange 

 City or municipal hall reception is a convenient and familiar pick up location. 

 In-kind staffing by reception staff allows for cost effective distribution. 
 

Facilitated installation in MURBs cost effective 

 Engaging building managers to install fixtures in MURBs avoids the high cost of paid installers. 

 Building manager installation provides assurance that fixtures are installed, installed properly, and installed in 
primary showers and faucets. 

 Direct marketing to property managers requires staffing time but minimal promotional budget: direct phone and 
email outreach can be sufficient. 

 
Direct installation in single family homes is desirable but logistically challenging 

 Exchange and pick-up initiatives for residents of single family homes do not ensure that fixtures are installed, 
installed properly, and installed in primary showers and faucets. 

 Based on international best practices research, door-to-door or scheduled installation by paid staff is the best 
means to ensure proper installation, recycling of old fixtures and installation of low flow fixtures in all available 
showers and faucets while also offering opportunities for additional education and promotional messaging. 
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 However, door to door direct installation staff or contractors can be prohibitively expensive.  Further, hiring 
installers as employees can increase WCB rates for organizations that do not currently offer installation services 
and result impact the economic feasibility of the initiative. 

 Installation increases liability due to the potential for installer error, which is hard to support in small campaigns. 

 Installation campaigns cannot be combined with exchange/pick-up campaigns, as the combination of installer 
and promotional costs may be unviable. 

 
More oversight needed from front line exchange staff to increase accuracy and customize kits  

 If future initiatives wish to verify utility account numbers, addresses, or other survey responses at the point of 
exchange, front line staff will need to have additional training. 

 If kits are to be customized or built at the point of exchange, this will also increase the time commitment for 
front line staff. 

 Increased time commitments for front line staff may mean that reception cannot fulfill this role, or that 
additional support is required. 

 Alternately, orders could be placed, verified, and filled prior to pick up, or kits with different numbers of low 
flow fixtures could be pre-packaged and labeled.  

 
Return policy needed 

 The accepted manufacturing industry failure rate for fixtures such as kitchen faucet aerators is 10%. This is the 
theoretical failure rate and actual return rates for similar projects are close to zero.  However, some failures and 
returns should be expected.   

 While most manufacturers will have a warranty, processes need to be in place to facilitate returns for energy 
and water savings initiatives: 
o Knowledge of the manufacturer and distributors return policies; 
o Clearly defined criteria for returns (manufacturer may only accept malfunctioning units, while the program 

may take returns for any reasons, including installer error); 
o Communication of return policy internally and  to participants, especially building managers and other 

MURB stakeholders before distribution and installation; 
o Sufficient stock on hand to supply replacements in a timely manner during and for a period after the project 

concludes; and 
o Quick and efficient processes for providing participants with replacement showerheads and faucet aerators 

if a failure does occur. 
 
Collection of relinquished showerheads increases confidence in installation and administrative program cost 

 Best practices for low-flow fixture exchanges indicates that only direct installation ensures fixtures are installed 
and installed correctly while savings from campaigns which simply give away fixtures are much less assured. 

 Requiring participants to turn in their old showerhead is a compromise which increases the likelihood that low 
flow showerheads are installed while avoiding the costs and liabilities of a direct installation campaign.  

 Collecting showerheads allows for testing and/or verifying the flow rate of exchanged fixtures. 

 Handling, storage and disposal of relinquished showerheads created administrative challenges: 
o Municipal staff may object to handling showerheads (due to perceived issues with cleanliness) or may need 

to be provided with gloves and hand sanitizer; 
o Ideally, fixtures should be labeled with an identification number corresponding to a survey/waiver; 
o Participants may ask for their showerhead back; 
o Returned showerheads need to be stored; and 
o Returned showerheads are difficult to recycle due to mixed materials. 

4.4 Calculating Energy, Water, and GHG Savings 

One of the challenges with calculating the energy, water and GHG emission savings from the project is that assumptions 
had to be made: 
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 Some of the data needed to calculate water and energy savings was not readily available for recent, local 
sources.  Other values varied greatly from one source to another: 

o Showers per day per person. 
o Shower duration. 
o Showers and faucets per household. 
o Water use from faucets. 

 Sub-metering projects provided detailed results, but varied between locations and were mostly American. 

 Typical water heater type and efficiency in Canadian homes not well documented. 

 The GHG emission factor for electricity in BC changes each year based on the amount of electricity imported.  
Various funders may have their own value used for internal reporting. 

 
Survey results provided valuable data but more data would need to be collected to provide further verification of 
program assumptions. 
 
One aspect of the results that was not adequately tracked was the division of savings between rental and owner-
occupied households.  While this was inadvertently tracked for the MURB stream (owners in strata buildings signed 
individual waivers), it was not tracked for the exchange stream.  This questions should be added to future projects with 
utility partners, who are required to track programing for rental housing. 
 
While a great deal of effort went into developing an accurate method of calculating savings, this methodology does not 
satisfy the requirements of the Provincial GHG Reduction Framework. To be eligible for “Option 1 GCC Approved 
Projects” projects must determine energy savings through utility bill analysis for each year for which offsets are being 
claimed.  This pilot project did not undertake utility billing analysis due the associated costs, the privacy complications 
with accessing single family residential utility information and the limited time frame of the project. 

5.0 Strategy for Future Exchanges 

Tap By Tap style energy and water savings initiatives are a project that can be replicated in any municipality and the pilot 

project and final report were designed to inform such future projects.  While low flow exchanges are conceptually 

simple, a myriad of project design details impact their ultimate success.  This section aims to help frame the project 

design questions, and make recommendations that expedite the design process and improve outcomes. Based on the 

lessons learned presented in the previous section and in Appendix G Lessons Learned, recommendations are provided 

here on 

 Estimating energy, water, and GHG potential; 

 Estimating costs; 

 Funding; 

 Product selection; 

 Distribution; 

 Promotion; 

 Survey design; and 

 Calculating results. 

5.1 Estimating Energy, Water, and GHG Savings 

The energy, water, and GHG savings of a low flow fixture exchange will be affected by local conditions: 

 Prevalence of electric and natural gas water heating; 

 Inclusion of MURBs (boiler efficiency and household size is different in MURBs as compared to SFDs); 

 Average household size; 

 Ground water temperature; and 

 Local GHG emission factor for electricity (varies depending on hydroelectric and fossil fuel mix). 
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For the most accurate estimates of savings potential, the calculations in Appendix F Energy, Water, and GHG Emission 
Savings Calculations Methodology should be run with the above variables updated for local conditions.  For exchanges in 
south costal BC, the following estimates can be used (Table 9). 
 
 
Table 9.  Recommended Per Fixture Estimates for Annual Energy, Water, and GHG Savings From Low-flow Fixture 
Installation in South Coastal BC 

Savings18 Fixture 
Exchange19 

MURB (Gas)20 
Gas Electric 

Water (L) Showerhead 24,300 24,300 33,300 

Kitchen Faucet 5,480 5,480 4,270 

Bathroom Faucet 9,400 9,400 11,500 

TOTAL 37,300 39,180 49,100 

Energy (kWh) Showerhead 1,640 1,100 1,480 

Kitchen Faucet 368 247 159 

Bathroom Faucet 630 424 589 

TOTAL 2,638 1,771 2,228 

GHG (tonnes) Showerhead 0.295 0.0275 0.253 

Kitchen Faucet 0.0661 0.00618 0.0287 

Bathroom Faucet 0.113 0.0106 0.106 

TOTAL 0.4741 0.04428 0.3877 

5.3 Funding 

Although energy, water and GHG savings from low flow exchange initiatives are cost effective, local governments may 
not have funds available for any project, regardless of potential savings or cost effectiveness.  Therefore, most projects 
will combine funding from a variety of local government funds, infrastructure or sustainability grants, and utility funding.  
When developing a financing model, the following must be considered: 

 At least one funder must provide advance funding to cover project development and capital costs of fixtures; 

 Not all funders will cover the cost of fixtures, which may be considered a capital expense; and 

 Utilities will likely only fund fixtures provided to their customers; therefore, it is desirable to have matching 
funding from all local utilities or other sources to ensure that all fuel sources are covered. 

5.4 Product Selection 

Where possible, it is strongly recommended to offer a variety of fixtures and to allow homeowners to customize their 
kits to accommodate their needs: 

 Number of fixtures (up to two of each); 

 Type of showerhead (Fixed or handheld); and 

 Lever (pause action) versus lever-less kitchen faucet aerator. 
 
This will ensure that maximum savings are realized: not having the right type or number of fixtures is a lost opportunity, 
especially since the engagement and administration costs have been incurred.  Since the majority of costs are in 
promotion and administration, it is worth $8 extra dollars per home ($1 for the bathroom faucet, $3 for the kitchen 
faucet and $4 for the showerhead) to double the energy and water savings. 

                                                           
18

 Savings are for installation of a single fixture and based on the assumption that use is divided evenly between fixtures 
19

 Average household size 2.8 people, with 1.3 kitchen and 2.7 bathroom faucets, electric water heaters with EF of 0.824 
and natural gas water heaters with EF of 0.554 
20

 Average household size 1.8 people, with one kitchen and one bathroom faucet and 84%efficiency natural gas boiler 
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It is also strongly recommended to test fixtures for one month or more.  A durable product is worth the extra costs if it 
reduces or eliminates replacement of faulty fixtures. 
 
During the course of Tap By Tap, many low flow fixtures were tested.  However, this testing was far from exhaustive; 
there are a large number of fixtures on the market.  It is further recommended to offer a handheld showerhead. 
Of the fixtures that were tested, these options were preferred:  

 Niagara Conservation’s 1.5 GPM ‘earth massager’ showerhead; 

 Niagara Conservation’s 1.5 GPM Dual-Thread Swivel Kitchen Aerator with Pause Action (SKU N3115V-FC); 

 Niagara Conservation’s 1.5 GPM Dual-Thread Swivel Kitchen Aerator without Pause Action (SKU N3115); and 

 Niagara Conservation’s 1.0 GPM Dual-Thread Faucet Aerator (SKU N3210-SAW). 

5.5 Distribution Options 

There is no single optimal distribution method, as local conditions will affect community need and cost-effectiveness.  
Each of three distribution methods explored in Tap By Tap has strengths and weaknesses and each is suitable for some 
circumstances and not for others (
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Table 10).  For example, projects with limited funds will benefit from the lower marketing and distribution costs of 
facilitated installation in multi-unit residential buildings, while projects where water conservation is the primary goal will 
benefit from reliable savings from direct installations.   
 
In general, it was determined that direct installation would only be feasible for projects large enough to warrant hiring 
installers and supplying the infrastructure required for a large scale initiative.  Projects that require sub-contracting 
installers are not cost effective.  Also, hiring installers will be more cost effective for organizations that already have 
appropriate WCB coverage.  If the organization faces an increased WCB rate as a result of hiring installers, this may 
negatively affect the cost effectiveness.  Likewise, a large project running for a medium to long timeframe can absorb 
liability costs resulting from returns and installer error.  However, small pilot projects will have difficulty coping with 
liability issues. 
 
The approach taken in Tap By Tap was to combine pick-up exchange and facilitated installation in MURBs.  The inclusion 
of MURBs kept total costs reasonable, while the exchange provided a valuable public awareness component.  This was a 
successful approach and one that would be recommended for future campaigns.  Further, the use of municipal hall 
reception as the exchange location was highly successful.  This in-kind support was invaluable, and the location was 
central and familiar for residents.  Some minor modifications would be needed to accommodate customized kits of 
increased verification of surveys, however this approach is recommended for future campaigns. 
 
As noted previously, some modifications of the Tap By Tap exchange model are recommended: 

 Implementing and communicating a simple return policy from the beginning of the exchange; 

 Allowing some customization of kit contents to meet household needs; 

 Verification of account numbers and other survey responses; and 

 Option of mail delivery for remote residents and those with limited mobility. 
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Table 10Comparison of Three Low Flow Fixture Distribution Methods 

 
Exchange or Pick Up 

Installation in MURBs by 
Building Managers 

Installation in Single Family 
Residential Homes by Paid Staff 

Strengths -High visibility and public outreach 
value 
-Opportunity to collect detailed 
survey data when kit is picked up or 
exchanged. 

-Very cost effective 
-Ensure fixtures are installed, 
installed correctly, and installed in 
primary showers and faucet 
-Benefits of installation without 
labour costs 
-Maybe easier to obtain utility data 
from MURBs than from individual 
households 

-Best means to ensure fixtures are 
installed, installed correctly, and 
installed in primary showers and 
faucets or all showers and faucets 
-Installer can deliver additional 
messaging, services or installations  
at the same time (e.g. leak testing 
or promotion of home assessments) 

Weaknesses -Less certainty that fixtures are 
installed, installed correctly, and 
installed in primary showers and 
faucets 
-Higher promotional costs 
-Verification of survey data 
increases administrative 
requirements 

-MURB level survey data can be less 
detailed 
-Lower educational and public 
outreach value 
-Building managers operate on long 
timelines 

-Increased liability from installation 
-May be more expensive, 
depending on installer rates and 
promotional campaign design 
-Requires larger sizes program with 
high installation volumes to warrant 
setting up direct installation 
infrastructure and process 

Recommended 
for 

-Initiatives were community 
outreach is an important goal 
-Communities with few MURBs and 
insufficient funding to cover the 
cost of direct installation 
-Communities with a central 
City/Municipal Hall suitable to host 
exchange 
-Rural communities (optional mail 
deliver to reach most remote 
residents) 

-Initiatives designed as Option 1 
carbon offset projects 
-Initiatives with limited funds 
-Combining with exchanges where 
sufficient MURB stock exists 

-Campaigns with aggressive 
conservation targets 
-Communities without  in-kind 
support for the local government to 
staff the pick up location (cost of 
staffing pick up better directed to 
paying installers) 
 

Not 
Recommended 
for 

-Combining with installation in 
single-family residential homes by 
paid staff or contractors 

-Communities with few MURBs -Small initiatives 
-Organizations which do not have 
existing WCB coverage for fixture 
installation 

5.5 Marketing Strategy 

A well designed marketing strategy must balance the need for cost effectiveness with the desire for achieving a broad 
base of public awareness.  Based on the results of the Tap By Tap pilot project, a marketing strategy based on cost 
effectiveness alone would omit promotional materials and advertising in favor of an earned media campaign.  However, 
there is usually an expectation for program collateral, such as posters, thank you cards and other collateral that brands 
and identifies the municipality, utility and other program sponsors and highlights the water and energy conservation 
message. 
 
Results from the Tap By Tap pilot project show that cost effective marketing strategies should 

 Focus on a media engagement strategy including 
o A launch event with photo opportunities and spokes people  for media; 
o Having multiple interesting stories to engage media; 
o Aim to get stories in community, local and regional newspapers; 
o Milestone events to keep media engaged; and 
o Media releases followed by phone calls to key media organizations. 

 Minimize graphic design and printing costs through limited use of print material by 
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o Minimizing details (which take up space and can change) in print material and instead directing people 
to an easy to remember URL, which can be purchased and redirected to an organizations main website;  

o Seeking electronic displays, or producing a small number of display posters or high traffic areas; and 
o Having the majority of program materials posted on partner websites 

 Tap into existing communication channels utilized by municipalities, such as 
o Municipal website; 
o Display materials in municipal hall; 
o Articles in municipal newsletters; 
o Postings on municipal Facebook pages (if applicable); and 
o Informing all municipal staff – via staff email. 

 Effectively using online and social media by 
o Using click ads, which reach a large number of people and have built in analytics; 
o Utilizing existing email distribution and local email list serves; 
o Maximizing website search engine optimization, so participants are able to access program details 

easily; 
o Creating a Facebook page and Facebook click ads, which are an inexpensive way to raise awareness; and 
o Working to get message spread organically through participants existing social networks via Twitter, 

Facebook, blogs, etc. 
 
The results from Tap By Tap also showed that partners can increase recognition of their participation be providing 
additional in kind support.  While hosting the exchange at a municipal hall is benefits the program through cost 
effectiveness and a central location, it also benefits the municipality as it increases the profile of their partnership.  
Other options for in kind contributions include hosting web content, arranging media photo opportunities, inserting 
articles in community publications, and providing branded materials for inclusion in kits.  All these contributions support 
the project success, while raising awareness of the partner’s contribution. 

6.5 Survey Design 

Most low flow fixture exchanges will include a participant survey.  This survey is a valuable part of an exchange, as it can 
be used to collect 

 Utility account numbers, if needed to obtain funding from utilities or for future analysis of utility bill data; 

 Household data for calculating estimated energy, water, and GHG savings; 

 Release for liability; and 

 Information on how participants heard about the program. 
 
There are many considerations in designing a survey.  However, three are of critical importance: 

1. Requirements of funders, including collection and confirmation of utility account numbers; 
2. Data required for intended savings calculations; and 
3. Ability of front line staff to administer the form. 

 
As can be seen above, many program design components (staffing, savings calculation methodology, utility funding) 
must be understood before the survey can be written.  Since the survey must collect all required data, it is best to wait 
until these program design variables are known before designing the survey. 
 
A few additional recommendations can be made regarding survey design: 

 The value of carbon copies outweighs the cost and effort of having them printed; 

 It is worth including instructions around critical data, such as utility account numbers; 

 Utility partners may want to include a question about rental versus owner occupied households 

 If showerheads are being collected, it is advisable to include an ID number so that surveys can be matched to 
showerheads; and 

 Analyzing responses to ‘how did you hear…’ questions is often complicated by changes in marketing approach.   
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Depending on how savings will be calculated, surveys may need to ask a number of questions in addition to basic 
contact and utility account number information: 

 Number of people in the home (excluding suites); 

 Number of fixtures in the homes (excluding suites) – showers, bathroom faucets, and kitchen faucets; 

 Water heating fuel; 

 Water heater type/efficiency (standard, conventional, condensing); and 

 Occupancy patterns (portion of year home is occupied). 
 
Surveys that require a large amount of information should be available online or in advance to avoid delays at the 
exchange location.  The more information that is collected on a survey, the more work will be required of front line staff, 
and the more complicated analysis will be.  Capacity to collect and analyze data may limit the number of questions on 
the survey. 

6.6 Quantifying Results 

Energy, water and GHG emission savings results can be measured or calculated.   Measurements could be conducted at 
the drinking water source, through sub metering of homes, or by utility bill analysis.  Measurements could be conducted 
for the entire project, or on a sample of participants.  Where measurement is not feasible, results can be calculated 
using a combination of measured values and assumptions.  While measurement is the most reliable means of 
quantifying results, it can be challenging, time consuming, and expensive.  Therefore, most future initiatives will likely 
calculate results.  Options for quantifying results are discussed here, with a focus on calculating results. 

Measuring Results 

In Barry, Ontario, a low-flow fixture program was initiated to defer expansion of water treatment infrastructure.  
Because this project aimed to achieve very large water conservation targets, it was possible to measure results in terms 
of change in community-level demand for drinking water, and in flow volumes at the waste water treatment plant.  
Community-level measurement of water conservation is the simplest option; however it is only feasible for very large 
projects.  Smaller projects may be able to measure water conservation at the household level where water metering is in 
place.  Alternately, a sample of homes could be metered for the purposes of the initiative and results extrapolated to 
the community. 
 
Energy savings can be measured at the household level (or building level for MURBs).  Typically, energy savings 
measurements use multiple years of historic utility data to establish a baseline, which is compared to utility data for the 
year following installation.  This data collection and analysis is time consuming and increases program costs.  This 
approach would be challenging to implement in a single family residential program unless utility bill analysis was 
conducted for only a sample for participating households.  Utility bill analysis of MURBs is potentially simpler, although 
buildings with individually metered suits present challenges as utility data is considered private and legally protected. 
 
It is important to note the local governments wishing to conduct low-flow fixture distribution initiatives as part of carbon 
neutrality projects may have to conduct utility bill analysis.  Option 2 projects under the Carbon Neutral Frame work may 
allow for calculation of results; however, they require the use of third party verification.  Option 1 projects allow for 
internal verification of results, however, they require utility data analysis for three years pre-installation and for every 
year for which GHG reductions are claimed.  For this reason, MURB initiatives are likely a better option for Option 1 
projects as they reduce the number of utility accounts which must be analyzed. 

Calculating Results Using Available Statistics and Data 

The simplest means of quantifying results is to use existing data and statistics.  This approach requires no additional data 
collection.  Of course, it is also likely the least accurate.  In addition to accuracy concerns, this approach can also cause 
delays if locally relevant data is not easily accessible.  Ideally, all data should be sourced before the initiative goes public. 
Having calculations and data in place before the initiative launches ensures that 
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 Gaps in available data are not discovered too late to implement data collection; and 

 Interim savings values can be calculated without delays to search for acceptable data sources. 
 
Table 11 includes most of the data required to calculate water, energy and GHG savings.  It is important to note that 
these values may become outdated, or may not be locally appropriate: all sources and values are given as a starting 
point for a literature review. 
 
Table 11 Required Data for Calculating Results, Including Sample Sources and Values, and Cautions 

Required Data Potential Source Value Caution 

People per Household 
Statistics Canada 

Community Profiles 
Varies 

Varies between single family residential homes 
and MURB units 

Showers per Day 
 Potential Water and Energy 
Savings form Showerheads  

0.75 
Research indicates people take less then one 
shower per day yet manufacturers claims are 
often based on that assumption  

Duration of Shower 
Residential End Uses of 

Water,  
8.3 min 

Reported values vary between sources.  Some 
sources report an increase in duration following 
installation of a low flow showerhead.  REUW an 
accepted source, however it is now more than 20 
years old. 

Initial Flow of 
Showerhead 

Environment Canada 17.1 L/min Reported values vary between sources 

Number of Showers 
per Household 

Saanich Survey  - Exchange 2.2 Not available provincially or nationally 

New Flow of 
Showerhead 

Manufacturer Varies 
Multi-year calculations may wish to consider the 
difference between manufacturers specification 
and actual performance 

Number of Faucets 
per Home 

Saanich Survey  - Exchange 
1.3 Kitchen 

2.7 Bathroom 

Available measured values reported in per capita 
faucet use and do not indicate the number of 
faucets per home. 

Initial Flow of Faucets Environment Canada 13.5 L/min  

New Flow of Faucets Manufacturer Varies 
Multi-year calculations may wish to consider the 
difference between manufacturers specification 

and actual performance 

Water Heater 
Efficiency 

Natural Resources 
(HOT2000 Users Manual) 

Conventional Storage 
Tank 

Electric 0.824 
Natural Gas 0.554 

Requires assumption that all participants use 
conventional storage tanks.  Also, lowest value in 
range must be used to avoid inflating results. 

GHG Emission Factors 

Electricity from utility 
Natural gas from 

Methodology for Reporting 
B.C. Public Sector 

Greenhouse Gas Emissions 

Varies by region and year 
0.05 tonne CO2e per GJ 

None 

 
Calculating results based on available data can be an acceptable approach; however, it is important to understand and 
accept the limitations of this approach. 
 
Even if the accuracy of all of the above values is accepted, calculated results are still problematic.  The main concerns 
with these values are that 

 When one set of low flow fixtures (one showerhead, one bathroom faucet aerator and one kitchen faucet 
aerator) is installed in homes with two bathrooms and two kitchens it can be difficult to confirm with certainty 
that the participants are using the new low flow fixtures and not older higher flow fixtures.   Claiming all energy 
and water savings in this case would potentially result in an overestimation of savings; 

http://ees.ead.lbl.gov/bibliography/potential_water_and_energ
http://ees.ead.lbl.gov/bibliography/potential_water_and_energ
http://www.allianceforwaterefficiency.org/residential-end-uses-of-water-study-1999.aspx
http://www.allianceforwaterefficiency.org/residential-end-uses-of-water-study-1999.aspx
http://www.ec.gc.ca/eau-water/default.asp?lang=En&n=F25C70EC-1#calculate
http://www.ec.gc.ca/eau-water/default.asp?lang=En&n=F25C70EC-1#calculate
http://www.env.gov.bc.ca/cas/mitigation/pdfs/Methodology_for_Reporting_BC_Public_Sector_GHG_Emissions.pdf
http://www.env.gov.bc.ca/cas/mitigation/pdfs/Methodology_for_Reporting_BC_Public_Sector_GHG_Emissions.pdf
http://www.env.gov.bc.ca/cas/mitigation/pdfs/Methodology_for_Reporting_BC_Public_Sector_GHG_Emissions.pdf
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 Actual water savings from faucets will be less than the calculated value as a portion of faucet use is to fill fixed 
volumes.  For example, the amount of water used to fill the sink to wash dishes is fixed, and not affected by the 
flow of the faucet; and 

 Calculated values do not account for changes in behavior (positive or negative) resulting from participation in 
the exchange.  For example, some older studies found people take slightly longer showers after installing low-
flow showerheads. Currently there is no definitive, locally available, research to quantify changes in behavior 
from participation in low flow fixture initiatives.  

Calculating Results Using a Combination of Data Collection and Assumptions 

Collecting data on participating households can increase the accuracy of calculated results.  As participants will likely 
complete a waiver and intake form, this does not add any additional steps.  Further, asking participants to complete a 
survey is an opportunity to collect information on related topics, such energy efficiency behaviors, and use of energy 
efficient products and appliances.  Data collected on the survey could include 

 Number of people in the household; 

 Number of fixtures (faucets and showerheads) in the household; 

 Water heater type, fuel, and efficiency; 

 Showers per day; and 

 Average duration of showers. 
 
Reponses to the last two questions should be used with caution, as self-reporting may not be accurate.  Likewise, many 
people struggle to answer questions about their water heater.  If people are asked for the efficiency of their water 
heater, the survey should be completed at home, before the fixture(s) or kits are distributed. 
 
If the initiative includes an exchange, testing the flow rate of a sample of relinquished showerheads can refine estimates 
of the initial flow rate.  In the pilot project, the average tested flow rate was 14.10 L/min, well below the average 
reported by Environment Canada (17.1 L/min). 
 
Although quantifying results through a combination of data collection and assumptions improves accuracy over the use 
of assumptions alone, it does not avoid the concerns listed at the end of the previous section.  Providing sufficient 
fixtures to replace all showerheads and faucets adds some certainty; however devices may still be uninstalled.  For this 
reason, a follow up survey may be desirable.  Such a survey may not be feasible for all initiatives, but is recommended 
for any future pilot projects. 

7.0 Conclusion 

The Tap by Tap pilot project in the District of Saanich was successful both in generating energy, water, and GHG savings 
and in testing project design for future initiatives.  It is hoped that by documenting the lessons learned and 
recommendations for future campaigns local governments will be encouraged to implement their own projects and 
empowered to design efficient and effective campaigns. 
 
Overall, Tap By Tap was a successful campaign with many highlights.  Engagement of MURBs and fixture installation by 
building managers reached renters; ensured fixtures were installed correctly, and distributed a large number of fixtures 
for a low cost.  In the exchange, distribution of kits by reception staff was well received by staff and participants while 
minimizing costs.  Likewise earned media was low cost and generated demand in the community for Tap By Tap kits. 
 
Even the challenges faced in the pilot project were positive in that identifying and overcoming difficulties provided 
valuable lessons learned for future campaigns.  Calculation of water savings involved significant research into water 
consumption; however the resulting calculations should benefit future campaigns.  Related to water savings calculation 
was the realization that most homes in Saanich had multiple bathrooms and would have benefited from additional 
fixtures.  Making this realization in a pilot project was critical, as it will allow for greater cost effectiveness in future 
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initiatives in the region.  Likewise, testing kitchen faucet aerators with and without a pause lever was informative: pause 
levers are popular and generate a perception of quality and value but are not recommended for MURB installations.  
 
Based on the results of the Tap By Tap pilot project, similar exchanges would be recommended for local governments in 
the region.  Such initiatives are simple to implement, easy to communicate, and well received by residents.  Because low 
flow fixtures reduce energy consumption, water consumption, and GHG emission, providing free fixtures to residents is 
a natural choice for communities embarking of sustainability initiatives and readily funded under a number of programs 
(i.e. those for climate action, energy demand side management, or water conservation funds).   
 
Given the current focus of local governments in BC on achieving carbon neutrality, an initiative which targeted 
households with natural gas would be timely.  It is not yet clear if such a project would be eligible as an Option 1 
community reductions project.  If not, may be possible to have a third party implement it as an Option 2 project.  
Initiatives exclusively targeting MURBs would be a good fit for this approach, as MURBs are easier to screen and may be 
more likely to have natural gas water heating. 
 
It is the since hope of those involved in the Tap By Tap pilot project that this report encourages future initiatives and 
proves to be a valuable resource.  This initiative built off past campaigns, water consumption studies, and consultants 
reports.  The intention of documenting the pilot project was to contribute to this ongoing learning and development of 
best practices so that local governments throughout BC can benefit from cost effective energy, water, and GHG savings 
through low flow fixture distribution initiatives.  By sharing these experiences and learnings we hope to magnify our 
successes by empowering future projects.
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Appendices 

Appendix A Sample Communication Material 

 
Figure 2. Front of Tap By Tap Handbill 
 

 
Figure 3. Reverse Side of Tap By Tap Handbill 
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Figure 4. Front of Tap By Tap Thank you card included in energy and water savings kit 
 

 
Figure 5. Reverse of Tap By Tap Thank you card included in energy and water savings kit 
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Appendix B Exchange Survey 

Homeowner Information (Must be a resident of the District of Saanich):  

                              

 Last Name               First Name 

                  SAANICH, BC           -    

 Address                          Postal Code 

   -    -                              

   Home Phone Number    Email Address 
 
1. How many people live in your home?   ⃝ 1 ⃝ 2  ⃝ 3 ⃝ 4 ⃝ 5 ⃝ 6+ 
 
2. How many showers are in your home?  ⃝ 1 ⃝ 2  ⃝ 3 ⃝ 4 ⃝ 5 ⃝ 6+ 
 
3. How many bathroom sink faucets are in your home? ⃝ 1 ⃝ 2  ⃝ 3 ⃝ 4 ⃝ 5 ⃝ 6+ 
    
4. How many kitchen faucets are in your home?  ⃝ 1 ⃝ 2  ⃝ 3+ 
 
6. What energy source do you use to heat water in your home?   
⃝ Natural Gas  ⃝ Electricity (hydro)      ⃝ Other ⃝ Do Not Know     
⃝ Apartment/Suite- hot water included in rent (skip question 7) 
 
7. Account number of the energy provider of your home water heating system: 

           OR     -     -    

          FortisBC        BC Hydro 
 
8. How did you hear about this low-flow exchange program? (Check all applicable) 
Online: ⃝ City Green Solutions  ⃝ District of Saanich ⃝ Capital Regional District    
 ⃝ FortisBC   ⃝ Facebook  ⃝ Other Online: __________________ 
 

Other:  ⃝ Newspaper advertisement  ⃝ Newspaper article ⃝ Newsletter/magazine article   
⃝ Poster/brochure  ⃝ Word of mouth ⃝ Saanich Hall/Recreation Centre  
⃝ Other: ________________________  

 
TERMS AND CONDITIONS: 
Consent to Use Information: The information on this form is collected under the authority of the Community Charter. The 
information will be used for the operation of a low flow fixture exchange program.  I provide consent to FortisBC Energy (Vancouver 
Island) Inc., the Capital Regional District, the District of Saanich or City Green Solutions to contact me (by phone, email, direct mail or 
similar method) for the purposes of program evaluation and providing information about other energy efficiency programs and 
offers.  Any information included in any publicly released analysis, study or report regarding program effectiveness will not include 
any personal or identifying information. 
Disclaimer and Release: The Tap By Tap program makes no representation or warranty, express or implied, relating to any fixture or 
the availability, competence, workmanship or financial status of any installer, and by submitting this survey the undersigned will be 
taken to have fully and unreservedly released FortisBC (Vancouver Island) Inc., the Capital Regional District, the District of Saanich 
and City Green Solutions with respect to any claims for costs and liabilities arising from or in relation to the preparation for and/or 
the replacement of any fixture and the installation and/or use of any fixture for the purposes of participating in this low-flow fixture 
exchange program including, without restrictions, all costs and all liabilities for any and all loss or damage, whether direct, special, 
consequential, indirect or of any other nature.  I also understand that, upon exchange, my old showerhead will be recycled by City 
Green Solutions. 
Renters: By signing below, I am indicating I have obtained any required permissions from my landlord to participate in this program. 

⃝  I certify that I have read and understand the program Terms and Conditions 
 
Signature: ______________________________  Date: _____________________  
 
Questions may be addressed to: Tap By Tap- Saanich, City Green Solutions, (250) 381-9995 or grow@citygreen.ca 
For more information visit TapByTap.ca or check us out at Facebook.com/TapByTap 

For Internal Use ONLY: 

Exchange Number:   

_______________ 

Initial: _________ 
 



Page 29  
Final Report 

Tap By Tap Energy and Water Saving Fixture Exchange 

 

Appendix C MURB Survey 

 
Building Information (Must be located in the District of Saanich and a FortisBC Customer): 

Building Name: ___________________________________________ 

Property Management Group: _______________________________ 

                              

 Building Manager Last Name    First Name 

                  SAANICH, BC           -    

 Address                          Postal Code 

   -    -                              

   Phone Number    Email Address         

          

         FortisBC Account Number* 
*If building has more than one FortisBC account number or each unit has a separate account please contact City Green Solutions  

1. What is the population of this building?  _____ 

2. How many units are in this building?   _____ 

3. Are there units in this building with more than one bathroom? ⃝ Yes  ⃝ No 

 If yes, please list the number of units and type of bathroom (e.g. half-bath, four piece, etc.) 

 ____________________________________________________________________________ 

4. Boiler information (Optional) – Any information you are able to provide will greatly help the program to more 
accurately capture water and energy savings. Please see reverse for details.   
       

TERMS AND CONDITIONS: 

Consent to Use Information: The information on this form is collected under the authority of the Community Charter. The 
information will be used for the operation of a low flow fixture exchange program.  I provide consent to FortisBC Energy (Vancouver 
Island) Inc., the Capital Regional District, the District of Saanich or City Green Solutions to contact me (by phone, email, direct mail or 
similar method) for the purposes of program evaluation and providing information about other energy efficiency programs and 
offers.  Any information included in any publicly released analysis, study or report regarding program effectiveness will not include 
any personal or identifying information. 
Disclaimer and Release: The Tap By Tap program makes no representation or warranty, express or implied, relating to any fixture or 
the availability, competence, workmanship or financial status of any installer, and by submitting this survey the undersigned will be 
taken to have fully and unreservedly released FortisBC Energy (Vancouver Island) Inc., the Capital Regional District, the District of 
Saanich and City Green Solutions with respect to any claims for costs and liabilities arising from or in relation to the preparation for 
and/or the replacement of any fixture and the installation and/or use of any fixture for the purposes of participating in this low-flow 
fixture exchange program including, without restrictions, all costs and all liabilities for any and all loss or damage, whether direct, 
special, consequential, indirect or of any other nature.  I also understand that, upon exchange, old showerheads will be recycled by 
City Green Solutions. 
 
⃝  I certify that I have read and understand the program Terms and Conditions 

 
Signature: ______________________________  Date: _____________________  
 
Questions regarding this registration form may be addressed to:  Tap By Tap, City Green Solutions,            
telephone: (250) 381-9995, or email: energy@citygreen.ca 

mailto:energy@citygreen.ca
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Gas Boiler Information 

 
Boiler Brand and Model:  _________________________________ 
 
Age of Boiler (approximate):  _________________________________ 
 

Boiler Efficiency:  Using the following table, please check the efficiency rating that you believe applies to your boiler.  
 
 a) ⃝ Conventional 

 b) ⃝ Standard   

 c) ⃝ Condensing 

Natural Gas Boiler Features and Efficiency Ratings 

Type     Features     Season Efficiency (AFUE) (%) 

Conventional Boiler    -chimney        55-70 
     -draft hood         
     -with continuously lit pilot light 
     -with electronic ignition and vent damper 
 
Standard Efficiency Boiler  -chimney or side wall vent      78-84 
     -draft hood 
     -electric ignition 
     -powered exhaust   
 
Condensing Boiler   -no chimney        89-99 
     -no draft hood 
     -electric ignition 
     -multi-stage heat exchanger 
     -condenses water vapour from flue gases 
     -PVC or ABS flue pipe to side wall 
 
Source: Heating with Gas, Revised Ed. 1996. Office of Energy Efficiency, Natural Resources Canada. Gatineau, Quebec. 
 
 

Thank you for taking the time to provide us with more information regarding the natural gas hot water heating system in 
your building.  Information collected will help City Green Solutions and FortisBC calculate energy savings resulting from 
the installation of water-saving showerheads and faucet aerators. 

 



Page 31  
Final Report 

Tap By Tap Energy and Water Saving Fixture Exchange 

 

Appendix D Showerhead and Faucet Aerator Installation Manual 

 



Page 32  
Final Report 

Tap By Tap Energy and Water Saving Fixture Exchange 

 

 



Page 33  
Final Report 

Tap By Tap Energy and Water Saving Fixture Exchange 

 

Appendix E Flow Testing Results for Relinquished Showerheads 

Showerhead 
Number 

Test 1 
(Liters/6 
seconds) 

Test 2 
(Liters/6 
seconds) 

Test 3 
(Liters/6 
seconds) 

Average 
Average 

x 10 
(L/min) 

374 0.80 1.00   0.90 9.00 

33 1.05 0.95 1.00 1.00 10.0 

135 1.10 1.10 1.15 1.12 11.2 

179 1.15 1.10 1.10 1.12 11.2 

78 1.10 1.20 1.20 1.17 11.7 

65 1.30 1.25 1.20 1.25 12.5 

176 1.20 1.30 1.25 1.25 12.5 

199 1.10 1.25 1.40 1.25 12.5 

42 1.25 1.30 1.25 1.27 12.7 

239 1.30 1.20 1.30 1.27 12.7 

354 1.10 1.30 1.40 1.27 12.7 

326 1.30 1.30 1.30 1.30 13.0 

284 1.25 1.40 1.40 1.35 13.5 

347 1.40 1.35 1.30 1.35 13.5 

396 1.30 1.40 1.40 1.37 13.7 

105 1.25 1.40 1.50 1.38 13.8 

258 1.40 1.40 1.40 1.40 14.0 

383 1.40 1.50 1.35 1.42 14.2 

122 1.40 1.40 1.50 1.43 14.3 

380 1.50 1.40 1.50 1.47 14.7 

343 1.50 1.50 1.60 1.53 15.3 

386 1.50 1.60 1.55 1.55 15.5 

21 1.60 1.50 1.60 1.57 15.7 

110 1.50 1.60 1.60 1.57 15.7 

329 1.60 1.70 1.70 1.67 16.7 

93 1.70 1.70 1.70 1.70 17.0 

320 1.70 1.70 1.70 1.70 17.0 

46 1.80 1.80 1.90 1.83 18.3 

159 1.80 1.90 1.80 1.83 18.3 

118 1.95 1.90 1.90 1.92 19.2 
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Appendix F Energy, Water, and GHG Emission Savings Calculations Methodology 

Showerheads 

Assumptions, Constants, and Conversions 
Heat Capacity of Water: 4.180 Kj/Kg K 
Density of Water: 1000 KG/M3 or 1.00 Kg/L 
1 Gallon = 3.7854L 
Ground Water Temperature: 11° C21 
Hot Water Temperature: 55 °C22 
Natural Gas emissions factor: 0.05t/GJ23 
BC Hydro electricity emissions factor: 25 t/GWH 
Proportion of Hot Water in Showers: 73.1%24 
New Flow Rate: 1.5 GPM  or 5.68 L/min25 
Average Duration of Shower: 8.2 min/shower26 
Average Number of SHOWERS per day: 0.75 showers/day/person27 
 
Survey Results Values 
Average flow rate of fixtures turned in: 3.10 GPM  or 14.1 L/min28 
Average Number of People per Household:2.8 
Average Number of Showers per Household:2.2 
Fraction of Showerheads Replaced:45.5% 
 

Calculations 

Water Saved Per Shower 
(Original Flow Rate x Shower Duration) – (New Flow rate x Shower Duration) 

(14.1 L/min x 8.2 min/shower) – (5.7 x 8.2 min/shower) 
115.62 L/shower – 46.74 L/shower  

68.88 L/shower 
 
Potential Water Savings per Person per Day 

Water Saved Per Shower x Showers per Day per Person 
68.88 L/shower x 0.75 shower/day/person 

51.66 L/day/person 
Potential Annual Water Savings per Household 

Potential Water Savings per Person per Day x People per Household x Days per Year 
51.66 L/Day/Person x 2.8 people/household x 365 Days/year 

52796.52 L/household/year 
Estimated Actual Annual Water Savings 

Potential Water Savings per Household  x Fraction of Showerheads Replaced 

                                                           
21

 Assumption from Hot 2000 Energy Modeling software for Victoria Climate region 
22

 Assumption from Hot 2000 Energy Modeling software 
23

 Calculated from NRCan data: Source website - http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/trends_res_ca.cfm 
24

 DeOreo and Mayers (2001) 
25

 From manufacturer 
26

 AWWA Research Foundation, Residential End Uses of Water (1999) 
27

 Bieramyer, Peter.  Potential Water and Energy Savings form Showerheads Ernest Orlando Lawrence Berkeley National 
Laboratory (2005) Page 4 
28

 Based on testing of 30 of 382 showerheads collected from exchange 
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52796.52 L/household/year x 45.5% of showerheads replaced 
23998.42 L/household/year 

Estimated Actual Annual Hot Water Saved Per Household 
Water Saved x Fraction Hot Water 

23998.42 L/household/year x 73.1% 
17542.84 L/household/year 

Annual Energy Saved Per Household @ 100% Efficiency 
Annual Hot Water Saved Per Household x Density of Water x Temperature Change x Heat Capacity of Water 

17542.84 L/household/year x 1.00 Kg/L x (55°C – 11°C) x 4.180 KJ/Kg K 
3226479.81 KJ (or 896.24 kWh) 

Estimated Annual Energy Saved Per Household 
Annual Energy Saved Per Household @ 100% Efficiency x Water Heater Efficiency 

896.24 kWh x (0.824 or 0.554) 
1087.68 kWh (electric) or 5.82 GJ (natural gas) 

 
Estimated Annual Greenhouse Gas Emission Reductions 

Annual Energy Saved Per Household x Emission Factor (Natural Gas or Electric) 
1087.68 kWh x 0.000025 tonne CO2e/kWh (electric) or 5.82 GJ x 0.05 tonne CO2e/GJ (natural gas) 

0.0272 tonne CO2e (electric) or 0.291 tonne CO2e (natural gas) 

Kitchen Faucets 

Assumptions 
Heat Capacity of Water: 4.180 Kj/Kg K 
Density of Water: 1000 KG/M3 or 1.00 Kg/L 
1 Gallon = 3.7854L 
Ground Water Temperature: 11° C29 
Hot Water Temperature: 55 °C30 
Natural Gas emissions factor: 0.05t/GJ31 
BC Hydro electricity emissions factor: 25 t/GWH 
Proportion of Hot Water used in Faucets: 72.7%32 
Flow of Original Fixtures (DOE Standard):  2.2GPM or 8.33 L/min33 
Averaged Flow Rate of New Fixtures 1.5  GPM or 5.68 L/min34 
Average Per Capita Faucet Use: 8.1 minutes per day35  
 
Survey Results Values 
Average Number of People per Household: 2.8 
Average Number of Kitchen Faucets per Household: 1.3 
Average Number of Bathroom Faucets per Household:2.7 
 

Calculations 

Average per Capital Daily Water Use per Tap 
(Average per Capita Faucet Use x Flow of Original Fixtures) / Taps per Household 

                                                           
29

 Assumption from Hot 2000 Energy Modeling software for Victoria Climate region 
30

 Assumption from Hot 2000 Energy Modeling software 
31

 Calculated from NRCan data: Source website - http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/trends_res_ca.cfm 
32

 DeOreo and Mayers (2001) 
33

 DOE Establishing Baseline and Meeting Water Conservation Goals of Executive Order 
34

 From manufacturer 
35

 http://www.allianceforwaterefficiency.org/residential-end-uses-of-water-study-1999.aspx 
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(8.1 min/day x 8.33 L/min) / 4 taps 
16.87 L/tap day 

 
Initial Daily Household Water Use from Affected Tap(s) 

Average per Capital Daily Water Use per Tap x Number of People per Household x Taps Replaced 
16.87 L/tap day x 2.8 people/household x 1 tap 

47.23 L/day/household 
Maximum Annual Household Water Savings* 

Initial Daily Household Water Use from Affected Taps x Percent Change in Flow x 365 days/year 
47.23 L/day x ((Initial Flow – Averaged New Flow) / Initial Flow) x 365 days/year 

47.23 L/day x ((8.33 L/min – 5.68 L/min) / 8.33 L/min) x 365 days/year 
47.23 L/day x 31.81% x 365 days/year 

5,484.31 L/year 
Annual Household Hot Water Savings * 

Maximum Annual Household Water Savings x Proportion of Hot Water Used in Faucets 
5,484.31 L/year x 72.7% 

3987.1 L/year 
Maximum Annual Household Energy Savings@ 100% Efficiency * 

Max Annual Household Hot Water Savings x Density of Water x Temperature Change x Heat Capacity of Water 
3987.1 L/year x 1.00 Kg/L x (55°C – 11°C) x 4.180 KJ/Kg K 

733305.88 KJ (or 203.70 kWh) 
 

Estimated Maximum Annual Energy Saved Per Household 
Annual Energy Saved Per Household @ 100% Efficiency x Water Heater Efficiency 

203.70 kWh x (0.824 or 0.554) 
247.20 kWh (electric) or 1.32 GJ (natural gas) 

 
Estimated Maximum Annual Greenhouse Gas Emission Reductions* 

Annual Energy Saved Per Household x Emission Factor (Natural Gas or Electric) 
247.20 kWh x 0.000025 tonne CO2e/kWh (electric) or 1.32 GJ x 0.05 tonne CO2e/GJ (natural gas) 

0.00618 tonne CO2e (electric) or 0.0661 tonne CO2e (natural gas) 
 
*Note: maximum savings from faucets are unlikely, due to a number of factors: 

 Usage is assumed to be 50% bathroom and 50% kitchen 

 Daily water use figures includes all faucets, not just kitchen and bathroom faucets 

 Some faucet use is to fill a fixed volume, which is not reduced by the use of faucet aerator 

 Use of an aerator may cause residents to use run water longer or to use hotter water 

Bathroom Faucets 

Assumptions 
Heat Capacity of Water: 4.180 Kj/Kg K 
Density of Water: 1000 KG/M3 or 1.00 Kg/L 
1 Gallon = 3.7854L 
Ground Water Temperature: 11° C36 
Hot Water Temperature: 55 °C37 
Natural Gas emissions factor: 0.05t/GJ38 
BC Hydro electricity emissions factor: 25 t/GWH 

                                                           
36

 Assumption from Hot 2000 Energy Modeling software for Victoria Climate region 
37

 Assumption from Hot 2000 Energy Modeling software 
38

 Calculated from NRCan data: Source website - http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/trends_res_ca.cfm 
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Proportion of Hot Water used in Faucets: 72.7%39 
Flow of Original Fixtures (DOE Standard):  2.2GPM or 8.33 L/min40 
Averaged Flow Rate of New Fixtures 1  GPM or 5.68 L/min41 
Average Per Capita Faucet Use: 8.1 minutes per day42  
 
Survey Results Values 
Average Number of People per Household: 2.8 
Average Number of Kitchen Faucets per Household: 1.3 
Average Number of Bathroom Faucets per Household:2.7 
 

Calculations 

Average per Capital Daily Water Use per Tap 
(Average per Capita Faucet Use x Flow of Original Fixtures) / Taps per Household 

(8.1 min/day x 8.33 L/min) / 4 taps 
16.87 L/tap day 

 
Initial Daily Household Water Use from Affected Tap(s) 

Average per Capital Daily Water Use per Tap x Number of People per Household x Taps Replaced 
16.87 L/tap day x 2.8 people/household x 1 tap 

47.23 L/day/household 
Maximum Annual Household Water Savings* 

Initial Daily Household Water Use from Affected Taps x Percent Change in Flow x 365 days/year 
47.23 L/day x ((Initial Flow – Averaged New Flow) / Initial Flow) x 365 days/year 

47.23 L/day x ((8.33 L/min – 3.79 L/min) / 8.33 L/min) x 365 days/year 
47.23 L/day x 54.50% x 365 days/year 

9,395.76 L/year 
Maximum Annual Household Hot Water Savings @ 100% Efficiency* 

Maximum Annual Household Water Savings x Proportion of Hot Water Used in Faucets 
9,395.76 L/year x 72.7% 

6830.72 L/year 
Maximum Annual Household Energy Savings* 

Max Annual Household Hot Water Savings x Density of Water x Temperature Change x Heat Capacity of Water 
6830.72 L/year x 1.00 Kg/L x (55°C – 11°C) x 4.180 KJ/Kg K 

1,256,305.17 KJ (or 348.97 kWh) 
 

Estimated Maximum Annual Energy Saved Per Household 
Annual Energy Saved Per Household @ 100% Efficiency x Water Heater Efficiency 

348.97 kWh x (0.824 or 0.554) 
423.51 kWh (electric) or 2.27 GJ (natural gas) 

 
Estimated Maximum Annual Greenhouse Gas Emission Reductions* 

Annual Energy Saved Per Household x Emission Factor (Natural Gas or Electric) 
423.51 kWh x 0.000025 tonne CO2e/kWh (electric) or 2.27 GJ x 0.05 tonne CO2e/GJ (natural gas) 

0.01059 tonne CO2e (electric) or 0.1133 tonne CO2e (natural gas) 
 

*Note: maximum savings from faucets are unlikely, due to a number of factors: 

                                                           
39

 DeOreo and Mayers (2001) 
40

 DOE Establishing Baseline and Meeting Water Conservation Goals of Executive Order 
41

 From manufacturer 
42

 http://www.allianceforwaterefficiency.org/residential-end-uses-of-water-study-1999.aspx 
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 Usage is assumed to be 50% bathroom and 50% kitchen 

 Daily water use figures includes all faucets, not just kitchen and bathroom faucets 

 Some faucet use is to fill a fixed volume, which is not reduced by the use of faucet aerator 

 Use of an aerator may cause residents to use run water longer or to use hotter water 
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Appendix G Lessons Learned 

1) Challenge: Because in Saanich “utility bill” is synonymous for “water bill,” there was confusion among some 
participants bringing in their water bill but not a BC Hydro of FortisBC account number.  
Solution: Do not use term “utility bill” in any advertising or communications and more explicitly state “energy bill- 
natural gas or hydro”  
 
2) Challenge: The inclusion of the CRD Water Saving booklet meant that only 6 kits, and later 8 (squished) kits per box 
could be delivered to Saanich Hall.  With 18 boxes rotated in two sets, this meant that a maximum of 54-72 kits could be 
delivered to Saanich Hall at a time.  Additionally the distribution of larger booklets resulted in the program distributing a 
larger amount of printed material than may be necessary. 
Solution: By not including the CRD book and purchasing smaller bags to put the kits in, we should be able to pack about 
20-25 kits into each box.  This would mean we could deliver 180-225 kits per Saanich Hall visit.  In a CRD wide program 
will make a significant difference in City Green staff time required to distribute kits.  Use of boxes instead of bags could 
also address this issue. 
 
3) Challenge: Residents not signing the survey or checking off the “I agree to terms and conditions” box 
Solution: Remind Saanich Hall reception desk of the requirement to complete the survey in full in order to be eligible for 
the exchange. Use formatting to make it more obvious. 
 
4) Challenge: Single copy surveys limits the ability to provide records to homeowners and all partners  
Solution: Carbon copy paper version of the survey with at least two copies would ensure that homeowners and partners 
had copies of the signed waiver 
 
5) Challenge: Providing kits with only one showerhead, kitchen aerator and one bathroom aerator may result in lost 
energy, water and GHG emission savings.  
Solution(s):  

a) Offer additional fixtures at low price, or 
b) Offer customized kits to match the number of showerheads and faucet aerators per home 

 
6) Challenge: Without confirmed data on number of showers participants take a day, assumptions are required. 
Solution: Use data from other studies or include questions about number of showers per day  in next version of survey 
 
7) Challenge: Peak rates of pick up exceeded capacity of counter space at municipal hall (for filling out forms)  
Solution: Provide clip boards and potentially have exchange site in an area with seating so multiple people can fill out 
forms at once 
 
8) Challenge: Limited hours of municipal hall exchange site (Monday to Friday, 8:00 am to 4:00 pm) may have limited 
participation, especially among residents with limited flexibility in their working hours 
Solutions: Extend hours, offer secondary exchange locations (e.g. community center) or offer a mail option (in which 
case costs would increase) 
 
9) Challenge: People commented on use of American spelling and imperial units 
Solutions: Give all volumes in liters to avoid confusion between imperial and US liquid gallon 
 
11) Challenge: Maintaining standardized inventory procedures for accounting for all kits   
Solution:  

 Create standard inventory procedures 

 Label boxes of fixtures with number of fixtures and update when removed 

 Label boxes of fixtures with date, name, and number 
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 Count and label all fixtures returned from MURBs with building, date, number and person returning.  Enter 

returns ASAP but have returns labeled as back up 

14) Challenge: Low flow projects have a high volume of basic administrative tasks. 
Solution: Provide a dedicated administration assistant for the duration of the project for ordering, outreach, deliveries, 
building kits, maintaining inventory, transcribing surveys. Hours required will depend on the size of the project.  
 
15) Challenge: Unusual building types/ownership don’t fit with program ‘rules’ 
Solution: Record decisions about unusual building types as they occur 
 
16) Challenge: Levered (pause action) kitchen aerators not recommended for MURBs 
Solution: Offer lever-less faucet aerators for MURB and exchange streams. 
 
17) Challenge: Utility account numbers written incorrectly, inconsistently, or mislabeled (BC Hydro v. Fortis BC) 
Solution: Have participants bring their BC Hydro or FortisBC bill in and have receiver verify the number. 
 
18) Challenge: Industry standards identify that low flow fixtures may have a 7 to 10% failure rate.   
Solution: Develop and communicate the return policy: clarify the distributors return policy, order extras to cover 
returns, write clear language around policy, and communicate policy with all participants and particularly MURB 
property managers. 
 
19) Challenge Difficult for people with impaired mobility to access due to requirement to travel to Saanich Municipal 
Hall 
Solution: Distribute through social services/center, offer mail outs, or extend hours 
 
20) Challenge: Results did not adequately differentiate between renters and owners 
Solution: Add question to survey in future initiatives 
 

 


