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A. 5Al OAIL AOC6O ' OAAT

The District of Ucluelet is inviting buil ders and contractors to take action on
energy management.  Building impacts our climate,  our lives, and our health
With the ever increasing cost of oil,  the negative affects of pollution and g lobal
warming it is imperative that we make it our priority to build with energy
efficiency in mind . Improving energy efficiency will not only reduce negative
environmental impacts , but will also save users money , and help to create a
health ier quality of life  within the home . Ucluelet has incorporated  energy
effici ent goals into its official community p lan, including the design and
implement ation of a Green Building Guide/ Checklist that will be included with
the building permit application p  ackage . The checklist will help the  District to
assess the use of g reen prod ucts and techniques by Ucluelet contrac tors,
builders and residents.  This will give the district the information that it needs

to assess our current municipal carbon footprint. With this information the

district can then provide energy targets within the Official Community Plan, and
action plans as to how we , as a community, can reach those targets. The check
list will also provide energy efficient alternatives for the applicants who
otherwise may have been overlooked some relatively easy stepsto increa sing

the efficiency of their new home.

B. Home Energy Use

The average British Columbian household consumes 120 GW of energy annually. Using
excess amounts of energy not only costs the home owner money, but increases the

carbon footprint of the ~ home, and thus negatively effects the earths atmosphere. By
far the largest portion of home energy use is allocated to the heating and cooling of

the home. Water heating, laundry and appliances make up another large portion of the

whole. If the energy nee ded for these applicationsis  provided, or at least patrtially



provided , by efficient, sustainable sources the cost of running such a home will

decrease and the environmental impact will be reduced significantly.
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C. Residential Building Certification

At present there are several recognized certification programs within the construction
industry that encourage susta inable building practices
The following are the more well known organizations in N orth America that offer

designation systems for efficiency and sustainability in construction.

Leadership in Energy & Environmental Design (LEED) & LEED is a rating system
developed by the US Green Building Council (USGBG), also managed by the Canada

Green Building Council (CaGBC). It is an environmental standard for energy, site

selection, building materials, water conservation and indoor air quality (IAQ) for

residential, Institutional and commercial buildings.

http: //www.cagbc.ca/



http://www.cagbc.ca/

Built Green- Developed by the Canadian Home Builders Association (CHBA), Built
Green certifies environmental performances for new homes and low -rise residential
buildings.

http://www.builtgr _eencanada.ca/

EnerGuide- This is a rating system for houses developed by Natural Resources

Canada (NRCan). Energuide can be used to rate either new or existing homes from 1 -
100. Once a home has been assessed it is given an efficiency rating between 0 an d
100. This number is then posted within the home, generally on the main panel or the

furnace. Having a higher rating is an indication that the home will be cheaper to

maintain then a home with a lower rating.

http://  www.oee.nrcan.gc.ca/enerqguide/home.cfm

R-2000- R-2000 is another NRCan program to certify the most energy efficient homes
in Canada. Although focused on energy, water use, building materials and indoor air
guality are also inclu ded in the final number. The energy rating foran R -2000 home is
equivalent to EnerGuide 80 or higher.

http: // r2000.chba.ca /

The following is a breakdown of all of the points covered on the

building permit checklist.

D. Operational Systems:

Space Heating:

AFUE rated furnace/boiler- The efficiency of new furnaces is measured by the annual
fuel utilization efficiency (AFUE), a measure of seasonal performance. Furnaces today
are between 78% AFUE and 96% AFUE. Tradi tional "power combustion" furnaces are 80

82% AFUE. Above 90% AFUE, a furnace is "condensing," which means it recaptures
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some of the heat wasted in traditional systems by condensing escaping water vapor.
They also incorporate electronic ignitions rather t han the traditional pilot light of less

efficient models.

Heat pumps- Heat pumps offer a very energy  -efficient way to provide heating and
cooling. They use the latent heat gained and lost through the phase change of a
refrigerant to heat or cool a spec ified area. Even at temperatures we consider to be
cold, air, ground and water contain useful energy that is continuously being

replenished by solar radiation. By applying a little more energy, a heat pump can raise
the temperature of this heat energy to the level needed to heat or cool a home (Heat

Pump Center). http://www.heatpumpcentre.org/

High efficiency fuel burning appliance- A high efficiency fuel burning appliance such
as a woodstove incorporates the  re-burning of flue gas before it is exhausted to ensure

that a complete burn is achieved. This results in a cleaner overall flue gas . Factors
such as the cost and sustainable nature of the wood used to burn, as well as how

efficient the stove is as fara s complete combustion, will greatly affect the cost and

efficiency of a woodstove.

Passive Solar- Passive solar heating is by far the most efficient source of heat. It

makes use of solar radiation provided by the sun. This is most effectively addressed a
the design stage of the project. By maximizing window surfaces on the southern

facing portions of a home and using heat absorbing flooring (such as natural stone)

and wall materials the owner can benefit from free, sustainable heat energy.

Thermostats:

Electronic Thermostats- Electronic Thermostats are beneficial because you can pre -
program the heating and cooling cycles to minimize energy usage within the home.

This can save you 1 to 3 percent on your heating costs.

Zones- Dividing a home up into  separate zones for heating and cooling allow areas

that are not being used to be separated from the areas that are being used . This


http://www.heatpumpcentre.org/

system requires either an advanced digital control system with individually controlled

dampers, or individual heat sources in each controlled zone.

Hot Water Heating:

On Demand- On demand , or tank less, water heating does not store hot water in a
tank, rather it heats water only when needed . This allows savings of up to 40% on

water heating costs.

Hot Water Tank- Insula tion of your existing hot water tank and hot water lines is an
inexpensive way to save on water heating costs. Hot water pipe insulation and tank

insulating jackets can be found in your local hardware store.

Solar- A solar hot water heating system while initially more expensive to in  stall, is the
most efficient. It therefore offers the most affordab ility in the long term. If the system

is not installed at the time of construction the option to install a

system at a later date can be facilitated, by ex tending two 26 P.V.C. pi pes
space to the Utility room where the hot water heater is located. For more information

on making your home solar ready visit www.cansia. ca.

Light Fixtures:

Incandescent Bulbs- This standard light bulb is highly inefficient converting 90% of

itds consumed energy into heat and burning for on

Halogen- Halogen bulbs are a special for m of incandescent bulb  that use s halogen gas
to prevent darkening of the bulb. Halogen light bulbs are 40% more efficient than

regular light bulbs but not nearly as efficient as CFLs.

Compact Fluorescent Lights (CFLs)- CFLs are four times more efficient than

incandescent light bulbs. The  typical life span is 10,000 hours.


http://www.cansia.ca/Content/Documents/Document.ashx?DocId=14550

Light Emitting Diodes (LEDs)- The latest dev elopment in lighting technology, LED
lights emit usable light at a fraction of a watt. The bulbs can last 50,000 to 100,000

hours.

Light Fixtures Non-Compatible with Incandescent Bulbs- This eliminates the
possibility of replacing highly efficient bulbs with the lesser efficient incandescent
bulbs.

Windows:

Double Glazing- Double glazing, compared to single glazing, cuts heat loss in half due
to the insulating air spac e between the glass layers. In addition to reducing the heat
flow, a double -glazed unit with clear glass will allow the transmission of high visible

light and high solar heat gain.

Low-E (Low Emittance) Coating- Microscopically thin, virtually invisible, metal or
metallic oxide layer deposited on a window or skylight glazing surface primarily to

increase the R -value by suppressing radiative heat flow.

Triple Glazed Windows- Are low -emissive triple -glazed windows with two closed
spaces filled with the iner  t gas, argon, or krypton. An oxidised metal with low
emissivity factor coats one pane in each space. The frame generally incorporates a

thermal break to decrease thermal bridging from the exterior to the interior.

Insulation:

The R value for insulati on is a measure of thermal resistance used in the building and
construction industry. The higherthe R value number, the more effective the

buil dingds. insulati on


http://en.wikipedia.org/wiki/Construction
http://en.wikipedia.org/wiki/Building_insulation

Insulated Concrete forms (ICFs)- The ICF consists of twin -walled expanded
polystyrene (EPS) panels or blocks that are quickly built up to create formwork for the

walls of a building. Th is formwork is then filled with concrete to create a robust

structure. The forms are thermally efficient with the EPS remaining in place to provide
both complete thermal insulation and a uniform surface ready for the direct application

of external finishe s or proprietary cladding systems

E. Interior/Exterior Materials

Recycled Materials:

Materials such as wood, flooring, doors, windows, electrical supplies, ducting,
hardware, plumbing, insulation, cabinets, fencing and landscaping can often be found
in cl assified ads, at demolition sales, and at salvage yards. Using recycled materials

can not only save users money, but keep useful materials out of the landfill.

Locally Harvested Wood:

Lumber that is harvested and milled locally not only supports the local economy, but

also has a much smaller embedded carbon footprint than similar lumber that has been

imported from an external source

Green Roof Areas:

Green roofs are vegetated layers that sit on top of the conventional roof surfaces of a
building. Because of their very wide range of environmental and economic benefits, in
particular their isolative properties and ability to signifi cantly reduce rainwater runoff,
green roofs have become important elements of sustainable and green construction in
many count ries. Moreover, because they can be highly visible, they also clearly

outwardly signal intent for sustainable building and can give a very positive and



distinctive imag e to a building or development.

http://www.thegreenroofcentre.co.uk/

F. Indoor Environment

Alternative low or Non-Toxic Products:

There are many low and non -toxic products available to builders and contractors as
alternative options to toxic pollutants. Talk to your local suppliers abo  ut alternatives

which they carry.

HVAC System Filters:

Electronic Air Cleaner- Traps and filters up to 98% of pollutants from the air passing
through your heating and cooling system. This advanced air cleaner captures
microscopic impurities like dust, sm oke and smog patrticles in addition to larger

particles like mold spores and cat dander. It works by placing an

Continued from page 8

electric charge on airborne particles, and then collecting the charged pollutants like a

magnet.

HEPA Filtration System- HEPA filters can remove at least 99.97% of airborne
particles 0.3 micrometers (um) in diameter. Particles of this size are the most difficult
to filter and are thus considered the most penetrating particle size (MPPS). Particles

that are larger or smaller are filtered with even higher efficiency.

Heat Recovery Ventilator:

An HRV is a device that captures the heat contained in the exhaust air from a building
and transfers it to the cooler make up air entering the building to preheat the air, and

increase o verall heating efficiency. The need for heat recovery ventilators (HRVS) has


http://www.thegreenroofcentre.co.uk/

grown, as residential buildings, both old and new, have become more air tight in the
push for increased energy efficiency. A building that doesn't allow heated or
conditioned air to leak out still needs a source of fresh air to avoid a buildup of

moisture and pollutants (Encyclopedia of Alternative Energy).

FRESH COOL

OUTDOOR AIR

Heat Recovery System

Natural Lighting:

Use of Natural lighting and heating can save homeowners more than half of  their hydro
bill. Proper building orientation and the use of passive solar light and heat from the
sun through strategically placed windows and skylights will effectively light and heats

the home during specific times and months of the year.

Mold Prevention:

There are now mold resistant and mold proof products available for building including
mold proof dry wall and ICF insulation framing, which is air tight and effective. Proper
ventilation fan s with humidistats in humid areas are also effective measures that can
be taken to prevent mold in the home. Efficient use of slopes, drains and gutters will
direct rain and moisture away from the home and help to dispose of unwanted

moisture build up.
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G. Energy/Water Conservation:

Energy Star- The international ENERGY STAR symbol is a simple way to identify
products that are among the most energy -efficient on the market. Only manufacturers
and retailers whose products meet the ENERGY STAR criteria can | abel their products
with this symbol. Choosing an ENERGY STAR -labeled product over a conventional

model could save you hundreds of dollars in energy costs (Natural Resources Canada).

Toilets- Toilets are responsible for 32% of your water consumption a nd are the single
largest users of water inside your home (Stoyke, G.2007). Effective September 05,

2008, The BC Building Code implemented new Water Efficiency Requirements.  Ultra
low -flow toilets (6 L) and other water  -saving plumbing fixtures and fitting s such as low
flow shower heads are now mandatory in new construction and renovations. Dual flush

toilets generally have a choice between a three -liter flush, and a six  -liter flush.

Grey Water Reuse- This refers to the collection of shower and sink water for reuse as
irrigation and toilet water. This system requires two separate sewage plumbing

systems. One system which carries all reusable grey water to a cistern, where it is then
filtered and pumped on to the irrigation and toilet water supply lines, an d a separate

system which carries all black (toilet) water to the main sewer.

Water Collection, Storage and Reuse- Ucluelet is an ideal location for water collection
storage and reuse. With continuous days of excess rain it is only common sense to
store rainwater and use it throughout the home and garden. Rain falls as naturally

distilled water that can be used for irrigation, recreational lakes, groundwater

recharge, industrial cooling and process water. One technique is to fit tanks, cisterns,
or seal ed wells to take house roof water. Using roof -generated runoff for domestic
water supply eliminate s roof surfaces from contributing stormwater runoff. This

elimination of runoff reduces the total volume of stormwater runoff from a site.

11



H. Waste Management:

Recycling program during construction-
This would include separate bins to accommodate the various recyclable and non -

recyclable waste materials involved in the construction of the project.

Collection of waste by a waste management company-

This is t o ensure that the construction waste is kept contained in proper bear proof
containers, rather than piled up on site. This will stop the spreading of garbage by

wind, stop the leaching of toxic chemicals into the soil and prevent the attraction of

bears t o the area.

Site Management:

Protection of trees and vegetation during construction-
Flagging off of treed areas during construction will ensure that no unnecessary

damage is done to the surrounding natural environment

Retention of trees and vegetation outside building footprint-

Leaving as much of the original trees and vegetation as possible on the building site

will reduce the environmental impact of the house. This will reduce the amount of
irrigation and maintenance required compared to a conv entional | awn. It will also

lessen the negative effect on the surrounding ecosystem.

|. Grants, Incentives and Loans:

The federal and provincial governments are currently offering various grants , incentives and

loans to upgrade existing homes as wella s to incorporate energy efficient building techniques
into new homes.  For your convenience we have listed several of the applicable grants ,

incentives and loans below.



Federal:

ecoEnergy-One of the Office of Energy Efficiencyds(OEE) ke

of Canada's new ecoENERGY Efficiency Initiative, with its programs to reduce energy use in

buildings and houses _including ENERGYSTAR qualified products , industry , retrofit s,personal

vehicles and fleets . Homeowners and owners of small and medium -sized organizations can also

apply for ecoENERGY Retrofit grants and financial incentives. In addition, the OEE promotes
other energy -efficient transportation choices. To qualify for the ecoEnergy retrofit rebates a
energy assessment of the hom e must be prefo rmed prior to the upgrades starting . After the
upgrades are complete are -assessment must be preformed, at this point the rebate is

calculated.

Home Renovation Tax Credit- You can claim a non -refundable tax credit on your 2009 income
tax return based on eligible expenditures incurred for work performed or goods acquired after
January 27, 2009, and before February 1, 2010, in respect of an eligible dwelling. The Home
Renovation Tax Credit (HRTC) applies to eligible expenditures of more th an $1,000, but not
more than $10,000, resulting in a maximum credit of $1,350 [($10,000 - $1000) x 15%].

Provincial:

Live Smart BC- Live Smart BCis a provincial organization =~ which provides rebates for energy
saving improvements on residential housing. For further information on  all of the available

rebates see http://www.livesmartbc.ca’/homes/h_rebates.html

Municipal:

Municipal Feebatedsystem- The District of Uclueletisim p |l ement i nbga tae 66 fseyest em wi t h
regards to its building pe rmitfee . To qualify for the O6feebated an ener
acquired for the residence. If that rating achieves over 80 on the enerGuide scale a reduction of

$100 per point over 80 will be awarded to the applicant. This 6feebated i s mes
permit fee and will be awarded in the form of a rebate. It is available to both new home

construction and renovations of existing homes.

J.Going Beyond the Green Checklist:

There are many acceptable a lternatives to what has evolved as the standard style of

construction in North America. The following are just a few examples of alternate building

methods which are being used successfully elsewhere in Canada and the United States.

13
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Natural Products:

Cob Building - In Old English, cob was a root word that meant  lump or rounded mass . Cob
houses are made of clay -like lumps of soil, sand, and straw. Unlike adobe and straw bale
construction, cob  does not use bricks or blocks. Instead, wall surfaces can be sculpted into

smooth, sinuous forms. A cob home may have sloping walls, arches and lots of wall niches.

g .‘;Wlllil

aeie==s

Cob Wall Structure

Cob homes are one of the most durable types of earth architecture. Because the mud mixture is
porous, cob can withstand long periods of rain without weakening. A plaster made of lime and

sand may be used to windproof the exterior walls from wind damage.

Rammed Earth- Rammed earth is an ancient building method used by the Romans as far back

as 218 B.C. This could suggest an  African origin for this style of building except that it was also

used extensively in the Great Wall of China. The basic concept is to take  local soil (aggregate )

and sand, mixed with a minimal amount of cement and a small percentage of water. This damp

earth mix is then placed into specialty formwork and rammed either with machines or by hand.

All electrical components, insulation and rebar are embedded into the wall during the ramming
process. The finished walls are load bearing and have the appearance of natu ral layered
sandstone.

14


http://www.islandnet.com/~anngord/media-room.html
http://www.earthenhomes.ca/

Rammed Earth structural walls Detail of Rammed Earth Wall

Straw Bale: The use of annually renewable agricultural waste product, such as wheat, oats,

barley, rye, and rice, to build thick, super -insulated, stucco covered walls. Straw bales are
traditionally a waste pr  oduct which farmers do not till under the soil, but do sell as animal

bedding or landscape supply. Straw is the dry plant material or stalk left in the field after a

plant has matured, been harvested for seed, and is no longer alive. Bales can be taken dir ectly
from a baling machine or can be re  -compressed for higher density. In contrast, hay bales are

made from short species of livestock feed grass that is green/alive and is not suitable for this

application.

Staw Bale House in B.C.

Alternative Energy Sources:

Wind- A wind turbine, which is installed on top of a tall tower, ¢ ollects kinetic energy from the
wind and generates direct current which is then inverted to alternating current and is
compatible with a home's electrical system. In a residential application with net metering, a

home is served simultaneously by the wind t urbine and a local utility. If the wind speeds are
below cut -in speed (usually a minimum of 2 or 3 meters per second is required) there will be no
output from the turbine and all of the needed power is purchased from the utility. As wind

speeds increase, t urbine output increases and the amount of power purchased from the utility
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is proportionately decreased. When the turbine produces more power than the house needs, the

extra electricity can be sold to the utility if such arrangements are available.

Photo Voltaic - Photo Voltaic, or P.V. panels are constructed by a variety methods. The most
common method used in solar cells is single crystal silicon. Solar cells made from single crystal
silicon ar e currently limited to about 25% efficiency because they are most sensitive to infrared

light, and radiation in this region of the electromagnetic spectrum is relatively low in energy.
Polycrystalline ("many crystals") solar cells are made by a casting process in which molten

silicon is poured into a mould and allowed to cool, then sliced into wafers. This process results

in cells that are significantly cheaper to produce than single crystal cells, but whose efficiency is
limited to less than 20% due to internal resistance at the boundaries of the silicon crystals.
Amorphous cells are made by  depositing silicon onto a glass substrate from a reactive gas such
as silane (SiH ). This type of solar cell can be applied as a thin film to low cost substrates such

as glass or plastic. Thin film cells have a number of advantages, including easier deposi tion and
assembly, the ability to be deposited on inexpensive substrates, the ease of mass production,

and the high suitability to large applications. Since amorphous silicon cells have no crystal

structure at all, their efficiencies are presently only abo ut 10% due to significant internal energy

losses.

Alternative Space Heating:

Geo Thermal - Geo therma | heating works on the principal that the ground temperature is at a

year round consistent temper ature. Aboutonehalf of t he energy that reaches th
surface from the sun is absorbed and temporarily held. This energy can be collected  through a

buried piping system which acts as a heat exchanger with the ground. The heated refrigerant

within t he piping system then supplies a heat pump within the house which in turn heats or

cools the living space. This system, called a water source heat pumpis upto, according to the
EPA, 30 to 70 percent cheaper to run for heating and 20 to 50 percent cheaper to run then

conventional systems.

Passive Solar- Passive solar design is designing the home to take advantage of the natural heat
energy provided by the sun. By orientin g the home in a southerly direction and maximizing

solar insolation in the winter and providing ventilation and shading in the summer through
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overhangs the home will make use of natural heating and cooling thereby substantially

decreasing the need for addi  tional mechanical HVAC systems.

Recycled Building Materials:

Earth Ships - Earth shipshavebeen bui |t since the 19708s. The objective
homes that are not only self sufficient, but also construct ed of recycled and natural material.

These home have typically incorporated rain water ca tchment , filtering and use, gre  ywater

reuse, and black water treatment and use. The structures are often built from recycled items

such as tires, aluminum cans whic  h are then covered with plaster to form an adobe style wall

finish. Many projects include vegetable producing greenhouses within the living space , onsite

power generation and solar thermal water and space heating

Earth Ship In New Mexico
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RATING SYSTEMS

(BUILTGREEN) http://www.builtgreencanada.ca/

(LEED) www.cagbc.ca

GOVERNMENT :

Handbook
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THIRD PARTY ORGA  NIZATIONS

WWW.Ca€e.Ca

www.sustainablebuildingcentre.com

www.citygreen.ca

www.greenworksbuildingsupply.com

http://www.saveenergynow.ca/

http://www.bcclimateexchange.ca

www.livesmartbc.ca

http://www.greenbuilder.com/sourcebook/

http://www.lib.berkeley.edu/ENVI/GreenAll.html

http://www.efficientwindows.org/lowe.cfm

http://www.metrovancouver.org/BuildSmart/Pages/default.aspx

http://www.greenworksbuildingsupply.com/default.aspx

http://www.sustainablebuildingcentre.com/
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