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Sustainable building in the Queenstown Lakes

These guidelines are intended as starting point for developers and the construction industry in the Queenstown Lakes region on how to improve the
sustainability of their buildings. Sustainability is effectively 'getting more for less”: improving a building's performance while reducing its envircnmental impact.
Sustainable buildings reduce running costs, reduce emissions both in construction and in use, improve comfort of occupants, increase resale value and address
New Zealand's growing energy dilemma.

Sustainability has become a key issue in recent years, in both central and local government policy making, and sustainable building has a critical role to play in
the path to sustainable development: Households use 32% of all energy in New Zealand.'

The guidelines that follow offer general information on sustainable building that is appropriate for the Queenstown Lakes climate. Each project will have its own
unique challenges and opportunities. For project-specific advice, Sustainable Wanaka and QLDC offer a free consultancy service, called Eco Design Advisor.
This service is available to all residents in the Quueenstown Lakes District area, or anyone involved in a residential project within the region.

If the principles of sustainability are adopted early in a project, and adhered to throughout from conception to commissioning, the result will be a high gquality
building that performs well for generations, while protecting the environment on which many of our livelihoods depend.

The 2008 revision of these guidelines takes account of developments that have occurred in this fast-changing industry over the past year. The minimum

requirements for insulation have changed in the building code, EECA now provide a 31000 grant for solar water heating and the interest in technology such as
ground source heat pumps has increased dramatically. | am always looking for ways to improve these guidelines, so if you have any feedback, please email me

at jessica@sustainablewanaka. conz.

Jessica
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Sustainable Building in the Queenstown Lakes

Below is a list of factors which make a building sustainable are shown in their order of priority in the Queenstown Lakes Region. Note that prionties will vary
from region to region and also, to a lesser extent, from site fo site and building to building.

Benefit

Energy use/

Health Comfort 00_2 ] Pollution Resource use
emissions

1 Insulation & O &

2 Passive solar design & & Y

3 Sustainable heating systems & & O @

4 Sustainable water heating systems O

5 Building management & &

6 Site management & o &
7 Sustainable subdivision design Y o

8 Energy and water efficient lighting and appliances O &
9 Reducing water consumption and treating waste water & &
10 Building materials & & & ]
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Infroduction to sustainable building: Sustainability, comfort and energy efficiency

Sustainability in buildings refers to many things, including energy efficiency, indoor air quality, embodied energy, construction waste and recycling, pollution
and toxicity in manufacture of building matenals, comfort, affordability, aesthetics, consumption of finite resources, landscape and degradation of land.
Essentially sustainable buildings are buildings that have a reduced impact on the environment and our health than 'normal' buildings. Sustainability in the
context of housing means creating comfortable, durable and healthy homes that have a low impact on the environment.

Comfort means maintaining the internal temperature of a building is at a comfortable level. The factors that most directly affect comfort are the quality and
thermal efficiency of the building envelope, and the effectiveness of the heating system. 18°C is an appropnate target for internal temperature for all habitable
rooms in dwellings, according to the World Health Organisation."

Energy efficiency means creating a building envelope and building services have low energy consumption. Energy efficiency has wider implications in terms of
carbon emissions, either directly as in the bumning of gas for water heating, or indirectly as in electricity generated from non-renewable sources. Energy
efficiency will also help slow the increase in the demand of electricity. Energy efficiency is directly related to the running costs of a building: energy efficient
buildings cost less to run. Using heating energy more efficiently also improves local air quality since the majonty of heating comes from burning wood.

Ultimately, we should aspire to build environmentally friendly homes that are energy efficient whilst meeting the 'comfort’ criteria above.
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Passive Solar Design

The Queenstown Lakes District has a sunny dry climate characterised by sunny days, low rainfall and cool or cold nights. This type of climate is ideally suited to
passive solar design; use the following guidelines to make the best use of heat from the sun. The main issues to consider when designing a passive solar
house are insulation, orientation, thermal mass, and glazing.

Insulation

Good insulation is vital to achieving a low energy home. Glasswool is generally the most cost effective form of insulation for framed construction, although
natural alternatives like sheep’s wool can perform just as well. For solid construction, where rigid, water resistant insulation is required, XPS (Extruded
polystyrene) insulation is recommended (XPS is the only form of fully water resistant insulation). When choosing insulation materials, the most important
question is 'how much' rather than 'what'.

Table 1 shows the minimum recommended R-values for low energy buildings in the Queenstown Lakes District. You will find a comparison between New
Zealand Building Code minimum requirements and these R-values in Appendix 1. The Design Navigator website can be used to calculate R-values for walls,

roofs and floors: hitp://www design-navigator.co.nz

Table 1: 'Best practice’ R-values"

Construction type mple of construction

Roof 155mm glass wool insulation in either skillion or 190-220mm glass wool insulation (two layers R2.6)
at ceiling in either skillion or flat ceiling

Walls prox. 125mm glass wool insulation in 140mm 150mm concrete block with S0mm internal strapping
imber frame ith glass wool insulation OR

5mm polystyrene insulation on 200mm concrete
block
Floor Omm glass wool insulation in 290mm floor joists mm extruded polystyrene under slab with

perimeter insulation

Double clear glazing with low-e and argon in
hermally broken aluminium frames (R=0.43) or
oden/PVC frames

Glazing/Roof-lights ouble clear glazing with low-e and argon in
hermally broken aluminium frames (R=0.43) or

oden/PYVC frames
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Table 2: Insulation compared

R-value® of
: 100mm ;
Insulation type Walls insulation? Pay-back period
miK W
Glass wool batts 4 22-28 2.9 years
Polystyrene v 24-35 5.9 years
Polyester batts v 18-20 3.6 years
Wool batts v 18-23 4.2 years
Foil faced glass
wool blanket 1.3 - 2.0 (50mm) 57 years
Straw v 9.0 (500mm) .
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Notes on insulation:
m  Builders should follow the publication BRANZ Bulletin 357- BRANZ Thermal Insulation of Houses that outlines good practice for installing insulation.

= In ceilings or roof cavities two layers of batts can help reduce heat loss through gaps. Two layers of R2.2 are 20% cheaper than one layer of R.4 6
and will be more effective.

n  Avoid recessed down-lights, as insulation must be cut to give clearance around the fitting. Some fittings are rated 'CA" which means that the
insulation can abut the light fitting, but these are still not ideal. If recessed downlights are the only preferred option (for instance, in rooms with low
ceilings) LED downlights should be specified. The manufacturer's guidance must always be followed when installing downlights and insulation
around them.

= In concrete slab floors the external perimeter of the foundations and the metre of floor slab closest to the penmeter is where most heat is lost.
These areas are the most important places to be insulated. A minimum of 50mm XPS (extruded polystyrene) is recommended, both under the
slab and around the penmeter.

m Builders should note that EPS (expanded polystyrene) reacts with
uPYVC sheathing on electrical cables; in situations where polystyrene
will come into contact with cabling, XPS should be used in place of
expanded polystyrene, or uPVC conduit should be used.

4 method of insulating a slab edge
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Onentation

Where possible all dwellings should have North
facing living areas and an area of MNorth facing
roof if active solar systems are to be used.
Buildings or building platforms should be
oriented on an East-West axis (long facade
facing Morth) so that as much floor area as
possible has a northerly aspect. The majority
of the glazing should be on the North and
East sides. Each 10 degrees orientated away
from North adds approx 2% to a building's
annual energy consumption

Thermal Mass

An essential part of passive solar design is
thermal mass. How a building is constructed,
and what matenals are used, determines the
quantity and location of thermal mass. The
function of thermal mass in building is to store
heat, usually from the sun, for when it's
needed. It is also used to absorb excess solar
heat in summer. Thermal mass works well in
the Queenstown Lakes District because of our
sunny days and cold nights. Thermal mass is
usually used to store heat collected during the
day and release it during the night. In other
words thermal mass is used to regulate tem-
perature in buildings.
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MNotes on thermal mass:

=» Ifusing a solid floor as thermal mass, specify exposed concrete or tiled finish - not lined with carpet
or timber - at least in the Bm penmeter closest to the North facade. If a solid floor is not desirable, a
1m strip of thermal mass adjacent to North glazing can still help to regulate internal temperature.
Alternatively, areas of ‘warmer’ matenals like carpet or timber flooning can be localised, for example
in sitting rooms or around beds. Warm flooring matenals should be used in South facing rooms and
in rooms that don’t get much sun.

n If using internal walls as thermal mass, they should be exposed or finished with solid plaster, not
plasterboard. Walls that will receive direct sunlight are the most effective.

m Itis possible to have too much thermal mass in a building, which will result in too much heat being
absorbed by the mass and not reradiating it. Usually, in a living area with plenty of North facing
glazing, it is sufficient to have either the floor as thermal mass or the walls, but not both. Thermal
mass should be located only in North facing rooms or where the mass will be directly exposed to : gy e o W
sunlight. Appropriate levels of thermal mass can be checked easily on ALF", a simple piece of i ] 7-1'#"‘ s p‘"'::;_"*t - di i
software, available from BRANZ, which can calculate the energy consumption of a building. Exposed concrete finish close up

n If walls are to be used as thermal mass (e.g. concrete block walls) then the thermal insulation
needs to be fitted to the outside face of the wall, not the inside.

Glazing
The R-value recommended for glazing in this report can be met with a double glazed unit with a low-e coating, 12mm cavity and Argon gas fill.
Alternatively triple glazing is also now available in New Zealand, which can offer extremely high R-values. Windows should predominately face North, Northeast
or Northwest. Windows on South and West facades should be small in size.
Notes on Glazing:

» North glazing should be protected with appropriately sized overhangs (see page 12).

n If there is a lot of South facing glazing (for instance, if there are views to the south) it should be well insulated with thermally lined curtains

s West facing glazing should be shaded from the sun using shutters, planting or pergolas to prevent overheating in summer.
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s Window frames of good thermal performance and low environmental impact should be specified. Timber, thermally broken aluminium or composite
(aluminium/timber) are superior to standard aluminium in thermal performance.

s Tinted glazing can be used to reduce the nsk of overheating in the summer,
although this can reduce useful solar heat in winter. A befter solution is to provide
overhangs or adjustable shading (shutters, canopies, blinds).

s In existing homes, single glazed windows can be retrofitted with secondary pmavable
glazing, which is a cheaper option than retrofitting double glazing. Wellfitting avy AlLINY
thermally lined curtains will also significantly reduce heat loss through single 'dﬂ 30; =

on wnside,

glazing.
reveal

Passive ventilation

MNarrow plans are necessary for passive solar heating and, if operable windows or vents are
designed on both sides, also facilitate natural ventilation. Naturally or passively ventilated
buildings use the form of the building to encourage aifflow and remove excess heat in
summer. See the diagram on page 12.
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A glazed door with an eave 300mm above the A4 window with a siil height of 1000mm needs

head of the door needs an eave of about 800mm an eave of around 400mm
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Building materials
Sustainable materals are:

=sourced locally to minimise the energy required to transport
them

=henign, and should not give off toxins once installed
=not polluting during manufacture

*durable

=*not energy intensive to produce

srenewable, recycled, or recyclable

Try to consider as many of these factors as possible when choosing
materials. Often these factors are conflicting and will vary from project
to project and from product to product, but here is a comparison of
some common (and some not so common) building materials:

Sustainable Wanaka for QLDC September 2008
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Renewable, Reusable, Similar alternative

Embodied Energy Recvclable? Toxicity in use Performance in use material

Laminated veneer lumber

Low if sourced locally Depends on Can warp or rot over time (LVL) has greater

and air dried (as Renewable. Reusable if preservative. The depending on the timber structural strength and is
Timber opposed to kiln dried). good quality to start with; higher the hazard class  species and level of treatment  made of timber off-cuts

Always source NZ timber  recyclable as fuel. of the preservative, the  and exposure. Timber is a but if the glue is

if possible. higher the toxicity. reasonable insulator. formaldehyde based it

may give off toxins.

Reusable if mechanically

fixed. Durable and strong, but Timber or LVL I beams
High. Can be reduced by Steel generally has some creates severe thermal brid_ges have lower embpdied
Steel two thirds if re cycled recycled content. Low. - zones that conduct heat - if energy and are lighter.
Prefabrication of steel not lined with continuous LWL can span similar
structures can reduce site insulation. distances to steel.
waste.

Table 3: Materials compared
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Notes on concrete:

Concrete is not a 'sustainable' material, in that it is manufactured from non-renewable resources and cement manufacture is polluting and energy intensive
during manufacture. However, it is also durable, cheap and inert, and all of the ingredients in concrete can be substituted with more sustainable alternatives
(Aggregate can be replaced with crushed demolition concrete, and cement can, in certain applications, be replaced with fly ash). It also has one of the highest
thermal capacities of any building material. Its ability to store the sun's heat makes it an appropnate matenial for sustainable buildings in this climate, despite its
environmental disadvantages.

Notes on timber:

Timber framed construction should be used in preference to steel.
The high conductivity of steel dramatically reduces the R-value of the
whole wall, compared to the rated value of the insulation.

Check that all timber comes from a sustainable source. FSC (Forest
Stewardship Council) certification guarantees this.

Choose New Zealand timber in preference to imported timber.
Painted or H3 treated Radiata, Lawson Cypress or Heart Macrocarpa
can be used for extenior cladding. If specifying tropical timber, ensure
that it has ITTG (Imported Tropical Timber Group) certification.

Where timber treatment is required always use the least toxic
preservative possible. For example, Douglas Fir or untreated kiln
dried (UTKD) Radiata Pine for hazard class H1.1, boron for H1.2,
Tanalith E for H3 — H4 (contains no chromium or arsenic). Often
builders and designers choose a higher hazard class than is needed:
check what treatment level is appropriate with the Depariment of
Building and Housing (DBH).

Notes on internal linings:

R A -.-.|‘_ . i .
Untreated Douglas Fir used as framing. In this case treated
Radiata is used for the botfom plate.

Where plywood or MDF are used as intermal finishes, specify low formaldehyde products. These are readily available in New Zealand.

Linoleum, local tiles (or no lining!) should be specified in preference to PVC flooring.

Solid plaster generates less waste on site than plaster board.
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s Consider minimising the use of carpet, which can hold dirt, mould and other allergens, plus some carpets and their adhesives contain formaldehyde
and VOCs, and synthetic carpets are made from non-renewable resources. Carpeting over concrete floors also isolates the thermal mass from the
interior of the building, reducing its effectiveness. Carpet also reduces the efficiency of underfloor heating, as the carpet insulates against the heat,
forcing more heat fo conduct down into the ground. If using carpet, choose low VOC (Volatile Organic Compounds) products, and look for carpets
made of natural fibres or recycled fibre and backing.*

s Paints with low VOC content should be specified. All paints are required to state the VOC content in their labelling. Environmental Choice" paints
must not contain more than 70g/litre YOCs: use this as a guide. Water based paints generally contain fewer WOCs than solvent based paints.
Natural paints are generally breathable, made of natural ingredients and VOC free.

Sustainable heating systems

Heating systems should be as energy efficient, responsive, and non-polluting as possible and ideally
fuelled by renewable resources. Consider the following heating options:

s Passive solar heating. Passive heating from the sun is the cheapest and most benign form of
heating. Designers can aid passive solar heating by following the guidelines on pages 6-12.

s Wood burners. Wood bumners need to be energy efficient and clean burning. In most areas
they must be at least a minimum of 85% efficient and have a PM,, emission standard of <
1.5ag/kg. " In some areas (such as Arrowtown) a lower P\, emission standard might be
required to be met (refer to the Otago Regional Air Plan). However, regardless of where the
site is, itis best to choose one of the most efficient and clean buming models. A list of wood
and wood pellet bumers and their assessed PM,; emission levels can be found on the Ministry
for the Environment website: www mfe govt nz/laws/standards/woodburners/authorised-
woodbumers . html

Passive solar heating. Copyright of

Wood pellet burners " Wood pellet bumers use compressed wood waste to provide
" P 2 @ 5 Hockerton Housing Project

particularly efficient heating (with low PM:: emissions). Wood pellets can also fuel boilers for
domestic hot water and central heating. Pellets currently come from Invercargill or
Christchurch, and cost 11-13 ¢/kWh. Pellet fires require a small amount of electricity fo power
the auger and fans.

s Heat pumps. Heat pumps — reverse air conditioners — are the most efficient form of electric heating. They operate by extracting ambient heat from
the air. Care should be taken when purchasing or specifying heat pumps to ensure that models that have a reasonable coefficient of performance
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(COF) at ambient air temperatures of below 0 °C. Heat pumps are typically rated at 7 °C, which is not a true representation of how it will perform in
our cold Southern climate. For more information on getting the most out of your heat pump, see the EECA Action Sheet 9 "Choose a heat pump
{and use it smartly)'.* Rather than using heat pumps for cooling in summer, which can be expensive and energy hungry, passive cooling methods
should be employed instead (see pages 11 to 13). A certain type of heat pump, known as a Ground Source Heat Pump, offers the most efficient
form of electrical heating, with COPs of up to 6 to 1 in some systems. While GSHPs are expensive to install, they save a lot in the long run. A
GSHP engineer should be able to calculate a payback period for you. GSHPs can also heat domestic hot water.

|deally all rooms should be heated to 18 °C during the winter months, both for comfort and health reasons but also to prevent damp from forming in unheated
rooms. For whole-house heating, the following systems can be used:

n Heat transfer systems. A heat transfer system can be used where one main heating appliance is located in one room (e.g. a wood burner in
the living room) to distribute heat to all occupied rooms. Wood burners must be sized to heat whole house. * Heat transfer systems can be
fitted with relatively little cost when incorporated at the time of construction.

s Central Heating. In-slab or radiator central heating will give thermostatically controlled heat to any room in the house. Many fuel sources can
be used to heat the water that will run through the pipes or radiators, including wood pellets, wood burmers (through wetbacks), wood gas,
ground source heat pumps, air-to-water heat pumps, gas, oil or in some systems even solar water heaters. From an environmental perspective
renewable or low energy fuel sources should be used.

(]

Water heating systems

Water heating accounts for about a third® of the energy consumption of the average
New Zealand home. The following options are good energy efficient ways to heat
water, which will save money and reduce national energy demand and CO2
emissions.

n  Solar water heating system. These can be either evacuated tube or
flat plate systems; both give good performance if installed correctly. All
systems must be fitted with appropriate timers and thermostats to
ensure good performance. More information on solar water heating

systems is available at the Sustainable Wanaka website®.

s Hot water heat pump. Heat pumps can also be used to heat domestic
hot water. If the site has a limited solar resource (i.e. areas which
receive little winter solar radiation) heat pumps are the best option.

Flat plate panel Evacuated tube collector
Sustainable Wanaka for QLDC September 2008 10



Cylinders

Hot water cylinders manufactured since 2002 must be "A' grade' and have fewer standing losses than older cylinders. Fitting a wrap to older cylinders will save
energy and usually pay for themselves in under 2 years.

Wetbacks
Wetbacks can reduce electricity demand for water heating (BRANZ have found them to be an appropriate form of heating in climates with lang heating

seasons™ such as the Queenstown Lakes District). Wetbacks can be expensive to install but can reduce energy usage in winter. They are the perfect
compliment to solar water heating, as solar will provide hot water in summer and the wetback will be running in winter.

Water supply and wastewater
Queenstown Lakes District has one of the highest per capita water consumption rates in New Zealand — about 750 litres per person per day, compared to 160
Litres per person per day in Nelson and 167 litres per person per day in Waitakere.™ Many parts of the District have very limited supplies of water, and the
infrastructure, pumping and treating requirements of reficulated water are energy intensive and costly to the community. It is likely that in the future we in the
Queenstown Lakes District will be charged for our water, as is already the case in some regions. Therefore it makes sense to use water efficiently: there are
many ways in which water consumption can be reduced.
Notes on water efficiency:
n Install dual flush or low flush toilets (tollets that use only 3 litres for a half flush or 4.5 litres for a full flush are available)
» Install composting toilets
n Install aerators on all taps and low flow adaptors on showerheads. These give the impression of a normal flow but use less water by aerating the
water as it leaves the tap, and can save both water and energy. Aerators can be bought for around $10 and can reduce total water consumption by
10-15%. Typical taps use 15 to 18 litres per minute compared with low-flow and aerating models which can use as little as 2 litres per minute.
» Front load washing machines typically use less than half the water of top loaders™

n  The WELS Scheme labels a range of products for water efficiency. Go to hitpJ//www . waterrating.gov.au for more information.

n A standard showerhead uses about 15 to 25 litres of water per minute. A four star rated water showerhead uses as little as 6 or 7 litres per minute.

Sustainable Wanaka for QLDC September 2008 19



= The water consumption of appliances can also be checked on http-//www energyrating gov.au/
Irrigation

More than half of the average 750 litres per person per day is used for imgation (for lawns and gardens etc). Imgate more efficiently by following these
guidelines:

= Minimise lawn area. Lawns require significant maintenance and constant imgation in
summer.

= Only imgate in the early morning or at night: sun and wind make watering less effective.
Watering in the middle of the day will result in approximately 70% evaporation.

= Underground systems are the most water-efficient way to imgation a garden as
evaporation is virtually eliminated.

s Use mulch, bark or straw to help slow evaporation.
= Use a timer on sprinklers. Remember that sprinklers can use up to 600 litres an hour.

= Use rainwater or greywater for irrigation (see below).

= Plant drought tolerant species. Use the NZ Ecological Restoration Network website fo e - -
help you choose species appropriate to the region: hitp://www. bush.org.nz/ Irrigating early in the morning can save water

by reducing evaporation

Low annual rainfall in the Quueenstown Lakes region means that rainwater can generally only be used to supplement reticulated supply. For example, a 120 m?
rocf during a dry year in Wanaka could provide 2 people (with average consumption requirements) with enough water to flush toilets and irmgate their gardens
{assuming only 10% for outdoor use) or, for a family of four with average consumption, about 20% of their total requirements*"

An easier way to make use of rainwater is to use it for irrigating lawns and gardens.

Further guidance on rainwater harvesting can be found on the Sustainable Wanaka website ™' Rainwater collection is ideal for irmigation: connect a water tank to
a hosepipe or to an underground irrigation system.
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Stormwater

Stormwater in Queenstown and Wanaka is discharged directly into our lakes and rivers. It contains heavy metals and oils from road vehicles, and anything else
that goes down the drain (detergents from car washing, paint, rubbish, etc.) Manage stormwater by applying the following design guidelines:

= Minimise hard surfaces to reduce run-off. Where hard surfacing is necessary, permeable paving, like grass blocks, turf pavers or concrete
segmental paving should be used instead. It is much safer for pollutants to filter through the ground than discharging them directly to a water body.

m Swales should be specified instead of stormwater drains where possible. See the guidance on swales by Landcare Research:
hitp://www . landcareresearch.co.nz/research/built/liudd/swales.asp

s Specify non-toxic paving and roofing materials so that stormwater can be discharged safely into the ground onsite. E.g. Clay tiles, corrugated steel,
unpainted concrete tiles for pitched roofs and rubber or TPO for flat roofs or any material that is suitable for rainwater collection.

= Minimise roof run-off by collecting rainwater from roofs, which can be stored in tanks or holding ponds and used for irfigation.

» The effects of stormwater in heavy rainfalls can be partially mitigated by ‘green’ or planted roofs, which slow the flow of run-off. They also have the
benefit of visually blending the building with the landscape, and can help keep buildings coal in the summer.

MNotes on onsite waste water treatment

On-site sewage treatment systems are expensive and rarely make economical sense on sites that are connected to waste water services or sites close to
existing services. In fact, if your site has a connection to reticulated sewerage, you are obliged to use it. However, in some rural locations, on-site sewerage
treatment is necessary, in which case you should am to treat waste to the highest possible standard. A resource consent may be required; contact Lakes

Environmental before embarking on any project. More on system design requirements can be found in AS/NZS 1547 2000: Onsite domestic wastewater
management. An engineer can also give advice and design systems. Options include:

»  Greywater recycling

n  Off-the-shelf aerated waste water treatment systems
s Composting toilets

= Septic tanks and drainage fields

s Reedbeds/ constructed wetlands
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Greywater recycling

Greywater is water from the bathroom basin, shower, kitchen sink and laundry. Only water from the bathroom sources can be effectively recycled as it contains
fewer contaminants than water from the kitchen or laundry. One of the most effective water saving/treatment applications is the direct use of grey-water for
irigation. Some systems redirect water from showers and bathroom sinks to an underground irigation system™". These systems have no storage, which
complicates grey-water recycling in other systems, as greywater stagnates very quickly. One potential negative result of using this system is that irmigation only
comes from grey-water when the house is occupied; at other times fresh-water {on a timer) will need to be diverted to the imgation system.

Aerated wastewater treatment systems

Aerated wastewater treatment systems treat wastewater to a higher standard than septic tanks. Start by finding
out from the manufacturer the level of treatment that their system achieves. The Bay of Plenty District Council
requires all dwellings within the Rotorua Lakes catchment to achieve the following standards™:

Nitrogen =15mg/L
BOD (biochemical oxygen demand) =30mg/L
Suspended Solids <45mg/L

This is a good guide for a safisfactory and achievable level of treatment. Another factor to look out for when
specifying wastewater treatment systems is the energy consumption of the system — some systems will add
more than $500 a year to your power bill. Also check up on the maintenance requirements.

Composting foilets

Toilets account for about 20% of domestic water usage.™ Composting toilets are waterless, which means that
the volume of effluent, or 'Black water' is significantly reduced. A composting toilet can be a great way of
reducing water consumption, treating your waste and recycling nutrients onsite, but remember that if a public
sewerage connection exists, you are obliged to connect to it. Composting toilets must comply with AS/NZS
1546 On-site domestic wastewater treatment units Part 2: Waterless composting toilets.

Measuring water use

Ratat Domedd
mtlu:n? Enclosure
Dastributer /.\ +)
L (=t
AR ATA

Influent L*_*_*.. L)
Trickling

Treated \Water

Recycle

Pump
Example of a wastewater treatment
system

Monitoring water usage will allow the council to identify leaks and wasteful users. Water meters are proven to reduce water consumption: In areas where

charging for water has been adopted water consumption has fallen by 15 — 35%_ ™
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Renewable energy

Renewable electricity generation systems are best installed at the time of construction but can be relatively easily retrofitted at a later date. In almost all
applications where a building or development has access to a grid connection, it will be appropriate to connect the renewable energy generation system to it
and to arrange to export power. This will ensure a constant and reliable power supply, and save money on batteries. However, if a property is remote from the
nearest grid connection, it can make good economic sense to invest in a stand-alone system, since a new grid connection typically costs around $25,000 per
kilometre ™ After the initial set-up cost, all electricity you generate is free. There are several options for onsite renewable electricity generation.

Sustainable Wanaka for QLDC September 2008

Photovoltaics

Photovoltaics have the advantage of having no moving parts and being relatively maintenance free. However,
they are expensive and their output varies considerably throughout the year. They generate direct current power,
which means that an inverter will be required to convert the power info 240V electricity. Orientation and shading of
the site will influence the potential solar resource for electricity generation. The onentation and pitch of the rocf,
and allowing space for batteries and an inverter, are also important considerations when installing photovoltaics.
The optimum pitch of a panel in the Queenstown Lakes is 35° for a grid-connected system and 30° for a stand-
alone system (Latitude minus 10° and 15° respectively, according to NZPVA).

Wind

Wind power generators cost less than Photovoltaics on a kKW to kW basis and are also an established technology.
However, turbines can be visually intrusive — and will require a resource consent - and are only suitable for sites
that have consistent, high wind speeds. This is important because the power output from a wind turbine is
proportional to the cube of the wind speed, i.e. power decreases exponentially with decreasing wind speed. If you
think your site has potential, buy an anemometer and monitor the site before making a decision. Use the Energy
OptiMiser on the Eco Innovation website fo calculate your wind resource:

http:/fenergyvoptimiser.ecoinnovation.co.nz/

Small hydro turbines can produce power more consistently than solar or wind and is reasonably cost effective.
Micro hydro is only an option where an on-site resource exists, 1.e. a creek with a good flow and head.



Appliances and lighting

On average, every household now has 33 appliances ™ Annually, household energy demand is increasing by 1.5%, meaning more generation is needed to
meet the country's demand. At the same time, the cost of energy has increased dramatically in recent years: electricity prices increased by 70% in the five
years between May 2003 and May 2008, and again by 6-9% in a single jump in July of this year.™"

e 3
Natural day lighting is always preferable to artificial day lighting. Shallow house plans — orientated towards the North — are easier to light with natural light than
deep plans.

n For pendant lighting use compact fluorescent bulbs. The New Zealand Government has recently
announced it is will phase out traditional incandescent light bulbs. Compact fluorescent bulbs use &
times less energy than traditional incandescent bulbs, which are extremely inefficient as much of the
energy input is wasted as heat. Replacing 4 incandescent bulbs with good quality compact
fluorescents will cost around $30 and save about $75 every year ™

= Halogen lighting, like incandescent lighting, also wastes energy as heat. Because of the potential fire
risk of this, ceiling insulation must be cut around recessed down-lights (or have a clearance specified
by the luminaire manufacturer), which causes further energy to be wasted as heat escapes through
the gaps in insulation. Therefore recessed down-lights should be avoided, unless the manufacturer
specifies that their product can be insulated over.

» LED lighting is ideal for off-grid households who need to minimise their energy consumption. LED
downlights can also be specified as an alternative to halogen downlights.

s Extenor lighting and secunty lights should be either controlled by motion sensors or timers.

LED cluster. Copwight € Xavier Bonnafous
Appliances
Turn appliances off when they are not being used, rather than leaving them on stand-by. Consider whether electric towel rails are really necessary. An electric
towel rail left on 24 hours uses as much energy as using a tumble dryer every day. If you do install them, fit towel rails with a timer, and set them to come on for
no mare than 2 hours in the moring and 2 hours in the evening. Appliances should have the best star rating available: Appliances can be compared at
www.energyrating.gov.au

Measuring energy use
Electricity meters with a digital display, which show consumers exactly how much power they are drawing at any one time, could be mounted in a prominent
position where they can be seen.™
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Building management and user education

Changing ingrained behaviour is a lengthy process but many sustainability features can be undermined unless users understand them. The following actions
can help ensure that the intended benefits are realised:

» Provide users with control over their internal environment, e.g. lots of openable windows, central heating with thermostats in each rcom, adjustable
shading. Make systems easy to operate.

= Install monitoring devices — water meters and electricity meters — should be accessible, and preferably actually visible, to the occupant.
» Builders and designers could provide residents with a basic ‘users’ guide’ to the building. The guide should explain how to get the best

performance out of the building and its systems (heating, water heating, water, etc.), especially if unfamiliar systems such as solar water heating are
incorporated.

Sustainable subdivisions
‘Subdivisions and the neighbourhoods they become last for a very long time... it is essential that we get the design right the first time. " ="
Develaopers subdividing land should follow guidelines as outlined in the New Zealand Standard, Subdivision for People and the Environment. In particular:

1)Conduct a site evaluation that considers solar access, soils, vegetation, water resources, and important natural areas. This should then form the
basis of the subdivision design.

2)Let the landform and vegetation influence the design. Working with an uneven site can promote a vanety of building styles, while designing road
layouts around existing vegetation may result in a more interesting subdivision layout. Where excavation is necessary, retain the topsoil and use it for
landscaping elsewhere on the site.

3)Clustering sections will stimulate variety in layout, foster a sense of community, allow for more land to be left untouched, and condense servicing.
Following this approach on a district wide basis will help retain the character of the Quueenstown Lakes region, on which its tourism industry relies.
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A swale in a suburban settin
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Ainfrastructure such as swales for storm-water and constructed wetlands for
wastewater treatment can be landscaped to form features that can double as reservoirs
for imgation.

A . " :
5)Within a subdivision, allow for a variety of densities and uses. Residential zones that include amenities are likely to be more socially successful: local

employment opportunities could reduce the need to commute, and social focuses such as shops or cafes, or public spaces like parks, can stimulate the
development of successful communities. Discuss with the Council the potential to include non-residential uses in residential zones.

6)Sections should be dimensioned and orientated to facilitate passive solar design. Building platforms should be elongated along an East-West Axis to
the South side of the section to maximise area for North facing gardens and to cut down on overshadowing from ather buildings. If possible, sections

should be located on North facing slopes.

7)Look beyond the immediate site. How will the subdivision reflect the character of the local landscape? How will the subdivision be linked to nearby
amenities? Wildlife corridors within the site should be maintained, and vegetation should appear natural and continuous.
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In some instances this approach could reduce the number of sections on the site because some land will be left undeveloped. However, for several reasans,
the economic potential of the site may not necessarily be reduced. Sustainable subdivisions require fewer earthworks and less infrastructure {because natural
drainage systems are preserved). Retaining existing vegetation can make the subdivision more desirable because the sections will have mature trees that
create privacy. Landscaping can also provide shelter from strong winds or shade in summer, which in turn makes for a more pleasant outdoor environment.
Furthermore, retaining native species is especially beneficial since these are likely to require less imgation than exotic species, resuling in reduced water
consumption. Existing landscape features should be the focus of public areas, which will become assets and add value to the subdivision.
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Transport

Reducing transport energy offers a particular challenge in the Queenstown Lakes region. The low population density makes public transport economically
unfeasible in rural or suburban areas and as developments spread further from urban centres, the potential for commuting by cycle or on foot are reduced. Bus
services are now available in Queenstown and a ride-share scheme is operating in Wanaka™": try to support these services where possible.

n |5 the development close to a bus link? Consider providing an additional stop at the subdivision, or discuss the issue with the Council. If a bus stop
is nearby create walking routes in the subdivision to make it easily accessible.

= Where bus routes do not currently exist, consider the possible future use of the roads
for buses in the subdivision design. Provide connectivity in the road network of the
subdivision so that a bus would be able to easily access the area in the future.

»  Provide cyclefwalking paths along roads. Some additional paths across subdivisions
where there are no roads make cycling or walking a more attractive option, and could
also reduce the need for so many roads

= Provide basic amenities within a development so that car trips to larger urban centres
are reduced. For example providing for a dairy, if acceptable in planning terms, will
save many people having to make long trips for basic goods.

Cyeling instead of driving will help reduce
carbon emissions

Site practice

Construction waste makes up 50% of all waste generated in New Zealand ™ Much of this is unused material in the form of off-cuts. The recommendations
made in this section also meet some of the objectives of the QLDC Waste Management Strategy.**

The follow points should be considered for all housing developments:

Designers
= Sizing building elements or room sizes to fit tile or sheet dimensions will minimise off-cuts.

s Rationalising the number of different matenals in the design is more economical and means more potential for reuse within the same project.
n [If earthworks are part of the building programme the excavated matenal could be incorporated into the landscape design.
Contractors
n A fidy site will reduce the likelihood of materials being damaged before and while they are being used. A designated central area for cutting of
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materials and a space set aside for reusable off-cuts makes it easier for the team to use matenals efficiently. Ensuring that unused matenals are
protected from the elements will reduce wastage through water damage. Contraciors should also ensure that matenals only arrive on site on the
day that they are needed. Toxic or hazardous materials should be treated with respect and the contractor should have to draw up a Spill Response

Strategy for potential accidents.

s Bins for segregating waste should be positioned in a central location or next to the site skip. Inert building materials such as concrete, bricks,
concrete, stone and glass could be reused, recycled or diverted to clean-fill sites if they are kept separate.

Drawing up a Waste Management Plan can be a useful exercise and will make all staff involved in the project more waste aware. Wanaka
Wastebusters can be consulted for assistance in this regard. See the BRANZ 'Easy guide to reducing construction waste' for further guidance.
There are a number of free publications on reducing construction waste available on the REBRI website ®*

Offcurs segregated and stored neatly in a central
location
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Appendix 1:

Table 1: Building Code level R-values

Construction type
Roof

Walls

Floor
Glazing/Roof-lights

Table 2: ‘Best practice’

Construction type
Roof

Walls

Floor

Glazing/Roof-lights

R-values

Example of construction

155mm glass wool insulation in either skillion ar
at ceiling

prox. 125mm glass wool insulation in 140mm

imber frame

glass wool insulation in 290mm floor joists

Double clear glazing with low-e and argen in
ermally broken aluminium frames (R= 0.43) or
en/PVC frames

190-220mm glass wool insulation (two layers R2.6)
n either skillion or flat ceiling

150mm concrete block with 90mm internal strapping
ith glass wool insulation OR

5mm polystyrene insulation on 200mm concrete
lock

Omm extruded polystyrene under slab with
erimeter insulation

uble clear glazing with low-e and argen in

ermally broken aluminium frames (R= 0.43) or
n/PVC frames

The insulation standards in this repart are based on the New Zealand Standard Publicly Available Standard on Insulation. Example construction types are
taken from the BRANZ House Insulation Guide.

Appendix 2:

For more tips on creating sustainable buildings and subdivisions, go to:
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EECA's Energy database: www eeca.govt.nzienduse/indey. apx

“WHO (1987), Health impacts of Low Indoor Temperatures

" The insulation standards in this report are based on the New Zealand Standard Publicly Available Standard on Insulation. The
example construction types are taken from the BRANZ House Insulation Guide.

 ALF3: The Annual Loss Factor Method, 3rd Edition”, Building Research Association of New Zealand (BRANZ), 2000. Version 3.1.1.
This programme is purchasable at an approximate cost of 590 - see hitp:/fwww branz co.nz/main php *page=ALF%20Softwars

"Interface’ carpeting is designed to minimise wastage in its production, use and replacement. http:Awww.interfaceine.com/

™ hitp:iwww . enviro-choice.org.nz/

™ The ORC Air plan change can be found at hitp:/www.orc.govt.nz

" \Wood pellats for hurners are currently available either retail from Invercargill or delivered from Christchurch from Nature's Flame. If a
sufficient demand is genarated in the future the supplier can arange for bulk delivery of pellets to the Quesnstown Lakes region: Whan
demand exceeds 2 tonnes per year bulk delivery hecomes feasible. http/twww naturesflame conz. Queenstown Lakes District Councl

advocate pellet bumning as a sustainable heating cheice and it is anticipated that as uptake of this technology increases pellsts will
become increasingly accessible in the District.

®This and ofher energy efficiency information can be found at: htip-www.energywise cra nz/yourhome/heating/heat-pumps. him
* MFE Warm Homes Technical Report (2005): Detailed Study of Heating Options in N2

J“'Energg.r Usz in New Zealand Households: Report on the Year & Analysis for the Household Energy End-use Project (HEER). BRANZ
* hitp:/iwww.sustainablewanaka. co.nzfinday. php?ostion=com_contentdtask=cateqory&sectionid=7 &id=01&ltemid=57

“BRANZ 5R 141(2005) Energy Use in New Zealand Households, Report on the Year 9 Analysis for the Household Energy End-use
Project (HEEP)

™ Beacon Pathway Lid

LA | tainablehouseholds org nzfissuepdfsiwater_at_home1 pdf

** Based on an average per person consumption of 200 litres per day, rainfall falling on a roof area of 120m2 during a dry year
(Wanaka: 60,000 to 70,000 litres), minus 10% to take account of leakages and first flush wastage.

=4 [iteffwww, sustainablewanaka.co.nz
=4 httn:/fwww watersmart co.nzlgreywater_recycling.html
" http:/fwww.envbop.govt nz/Land/Rotorua-Lakes-Catchment asp

™ BRANZ Study Report No. 159 (2007): Water End Use and Efficiency Project (WEEP) - Final Report
o i »
= FECA Fact Sheet 2 Stand-alone power systems
wil BRANZ study report 155 (2006) Report on the year 10 Analysis for the Household Energy End-use Project (HEEP)
T Ministry of Economic Development: hitpdwew med govt nz; Meridian Energy f Contact Energy, July 2008
¥ hito:/hwww.waitakere qovt nz/AbtCitlec/bldsus/energy.asp
=7 fittpy fwww.centameter.co.nz/
“3NZ HB 44:2001 Subdivision for People and the Environment
= Contact Sustainable Wanaka for more information
= hitp: . mfe govi nzfissuesiwaste/construction-demalindes himl
“\Waste Management Strategy (April 2003), Queenstown Lakes District
—— .




