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The Green Building Council of Australia (GBCA) hateveloped a Potable Water Calculator (the Calculatd used in Green
Star — Public Building PILOT to estimate potable war consumption in buildings. The Calculator returs the number of
points awarded for the Green Star credit Wat-1 ‘Poable Water’. This guide should be used in conjunatin with the
Potable Water Calculator in the Green Star — PubliBuilding PILOT rating tool. The Calculator is emhiled in the Green
Star Rating Tool; it can be found on a tab in the preadsheet next to the Water Category.

The Calculator determines the points awarded basedn the usage of potable water in toilets, bathroomtaps, kitchen
taps, urinals, showers, heat rejection systems andandscape irrigation.

The water usage is calculated for each month. Theatal water demand from each of the water uses is aded for each
month and the available re-used water is subtractedor each month, to calculate a total monthly potate water demand.
An annual potable water demand is calculated by adihg the monthly potable water demands.

Total monthly Monthly Monthly Monthly supply of non-potable
potable water water water Monthly water water
demand = d_emand for + demandfor + demanq fo_r - (rainwater, greywater,
f!x'Fures and !andsc_:ape heat rejection blackwater, stormwater and off-
fittings irrigation site supply).

A monthly calculation methodology is used to provid sensitivity to the seasonal variations in demandor water and in
supply of water for re-use.

It should be noted that the GBCA assumes that thoragh calculations and dimensioning of all componentsn the water
recycling system have been undertaken in additiona the Green Star submission. The GBCA will not acqet any
responsibility for the dimensioning and functionali of the water recycling and re-use designs that ee being assessed
under Green Star — Public Building PILOT.

Points are awarded for reductions in potable waterusage compared to the water usage in a building wh standard
practice water usage, as per the percentage improvements in Table 1. Points are awarded for best practice i.e.
improvements on standard practice performance.

The standard practice benchmark represents water uage for a building designed to the level of standat practice;
descriptions of how standard practice is defined ag included in each section of this guide.
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Table 1‘Points Allocation for the Green Star credit Wat'

It should be noted that, as percentage reductions e rewarded with Green Star points, the absolute wter consumption
for the benchmark varies depending on the building characteristics.

An estimation of how many people are occupying thebuilding and how much time they spend in the buildig is done to
determine how often the fixtures and fittings in th building are used, and how much greywater and blekwater is available
for re-use. These parameters are estimated based othe building’s design.

To calculate the water demands from fixtures and tiings it is necessary to estimate how many peoplere occupying the
building as well as how much time they spend in thebuilding. The concept of person-hours is used intis calculation
methodology. A person-hour means that one person ha spent one hour in the space. The number of persofhours per
month for each space is calculated as follows:

Area (nf)
Person hours N Equivalent hours at maximum
per month B Maximum design occupancy occupancy in month (hours)
(m?/person)
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Where:

Equivalent hours Equivalent hours at Number of Equivalent hours at Number of off
at maximum maximum occupancy n K d maximum ! Kd )
occupancy in in a peak day X peakdays occupancy in an off- < PEA< CaYS Per

per month month
month (hours) (hours) peak day (hours)

The equivalent hours at maximum occupancy in a pealor off-peak day is calculated by summing the percatages in the
relevant occupancy profile. This figure representthe equivalent number of hours that the space is ocupied at maximum
design occupancy. For example, the first occupancyprofile shown in (the BCA Table 2b ‘peak day’ profile)
describes a space that is occupied from 7am until §m. The occupancy in this space varies from 15% at7am, up to
100% at 9am down to 5% at 8pm. By summing the percentages we calculate that the equivalent hours at mamum
occupancy is 9.5 hours on a ‘peak’ day for this spae type.

The number of staff present on peak and off-peak dg is needed to estimate the water demand from showes. The
following calculation is for a peak day, the samesiundertaken in the spreadsheet for off-peak days:

Area (nf) Percentage of occupants
Number of staff Maximum percentage of who are staff
presenton a = Maximum design X design o.ccupancy X (that use the space as
peak day occupancy (nf/person) present during peak day their primary place of
work)

The building should be divided into space types wit different occupancy levels and patterns. For moreénformation on
how to do this, refer to Appendix A of the Green Sr — Public Building Greenhouse Gas Emissions Caltator Guide. The
following data must be entered for all occupiedspace types:

1. Area, entered in nj

2. Number of 'peak’ days of operation per week - the mmber of days per typical week the space is occupid as
described in the relevant ‘peak’ occupancy profileThe remaining days are assumed to follow the off-pak profile.

3. Occupancy profiles — the way the space is occupiednust be entered by either:

a. Selecting one of the four sets of default occupancyprofiles (the default occupancy profiles are basedn those
included in Section J of the BCA 2010, see ‘Default occupancy profiles included in the calcwtor’; or

Entering peak and off-peak profiles into the spreasheet manually. This options should be used where one of
the existing profiles are suitable for the space fye (see

C. 1 ‘How to enter profiles manually into thespreadsheet),

! Occupied spaces include all spaces in the buildingxcept for those with no or low/transient occupancysuch as
stairwells, corridors and storage rooms.
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The profiles used in this Calculator must correlatavith those used in the Greenhouse Gas Emissions Geulator.
4. Maximum design occupancy — the maximum design occupncy must be entered by either:
a. Selecting one of the default values as per table D13 of the BCA 2010; or.
b. Entering the maximum design occupancy manually.

5. Percentage of occupants who are staff, and use thespace as their primary place of work — for examplein an office,
100% of occupants can be assumed to be staff that ises the space as their primary place of work, wheras in an
exhibition space, perhaps only 5% of occupants wou be staff. This figure needs to be determined byhe design
team. It is used to estimate the number of staff irthe building, a parameter required to calculate te water demand
from showers (it is assumed that only staff will usthe shower facilities). Only the staff that usethe space as primary
places of work must be included in the percentage atered; this is so that staff are not double-counte as they move
around the building.

0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 5% 0% 0% 0%
15% 0% 10% 0% 5% 0% 0% 0%
60% 0% 20% 0% 5% 0% 20% 0%
100% 0% 20% 0% 5% 0% 80% 0%
100% 0% 15% 0% 20% 0% 80% 0%
100% 0% 25% 0% 50% 0% 80% 0%
100% 0% 25% 0% 80% 0% 20%  20%
100% 0% 15% 0% 70% 0% 80%  80%
100% 0% 15% 0% 40% 0% 80%  80%
100% 0% 15% 0% 20% 0% 80%  80%
100% 0% 15% 0% 25% 0% 80%  80%
50% 0% 5% 0% 50% 0% 20%  20%
15% 0% 5% 0% 80% 0% 20% | 20%
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5% 0% 0% 0% 80% 0% 80% 80%
5% 0% 0% 0% 80% 0% 80% 80%
0% = 0% = 0% 0% = 50% = 0% = 80% = 80%
0% 0% 0% 0% 35% 0% 80% 80%
0% 0% 0% 0% 20% 0% 10% 10%
9.5 0 1.85 0 7.2 0 9.7 7.1

Table 2 ‘Default occupancy profiles included in the calculéadr’

Step 1: Enter name in this row. This name
<= will appear in the '‘Occupancy profile'
dropdown box so that it can be selected for
one or more rows.

Step 2: Add a brief description. This is for
your own reference but also to help the
assessors keep track of what has been
entered and why.

Step 3: Enter the percentage ofmaximum
design occupancy that is typically present
for each hour on a typical peak and off-
peak day.

There is space in the spreadsheet to ente
eight user defined profiles. If more space is

required, please contact the GBCA.

Figure 1‘How to enter profiles manually into the spreadshegt
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The total water demand from fixtures and fittingssi calculated as follows:
Monthly water demand from toilets, uriaddsamadtamss

The following calculations are for toilets, the samcalculations are done for urinals and taps.

Monthly water demand from Number of toilet uses per « Average water efficiency of toilets
toilets (I/month) - month (L/use)
Where:
Number of toilet uses per _ Number of person Usage rate (as perTable 3 ‘Assumed
month - hours per month usage rates of toilets, urinals and tap9’

and

Average toilet
water efficiency

~ Water Water
of toilets Percentage _ Percentage .
X consumption |} + x consumption ) and soon

(all toilets in the =\ (Toilet A) (Toilet A) (Toilet B) (Toilet B)
building (A, B, C
etc)

Monthly water demand from showers:

Monthly water

Number of shower Average shower water Average length of
demand from showers = - . .
uses per month efficiency (L/minute) shower (minutes)
(I/month)
Where:
Number of .
Number of staff in Percentage of staff
uses on peak . Number of peak days per
= building on a peak  x who shower (as X
days per month
day per Table 4)
month

This calculation is also done for off-peak days.

The number of shower uses per month is calculated % adding these two figures together.
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Average showel Etc...

i Water Water
water efficiency Percentage _ Percentage _ for all
= x consumption  }+ X consumption

i shower A shower B i
(all shoyvgrs in ( ) (shower A) ( ) (shower B) showe_rs_ in
the building) the building
and
Average length of shower = 5 minutes
2.3 0.24
1.3 0.14
2 | 0.21
25 0.26

Table 3‘Assumed usage rates of toilets, urinals and tap's’

0%

5%

10%

15%

Table 4‘Assumed percentage of staff that use shovees’

Total monthly water consumption

Total monthly water consumption = Monthly water cosumption (Toilets) + Monthly water consumption (Urnals) + Monthly
water consumption (Taps) + Monthly water consumptio (Showers).

Data about the fixtures and fittings included in th building design should be entered into the ‘Watedemand from fixtures
and fittings’ section.

The following information is required for each typef toilet, urinal, tap and shower being installedn the building:

1. The water efficiency of the fitting — this can be mtered by either:

*This is the equivalent hours at maximum occupancynifor an office space as defined in BCA Table 2b Qmupancy and operational profiles of a Class 5
building, Class 8 laboratory or Class 9a clinic, Dasurgery or procedure unit.
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a. Selecting the WELS Star Rating from the drop dowmmenu. In this case, the corresponding water efficiecy is
automatically generated in the adjacent grey cellA WELS star rating is awarded when the efficiency foa
fixture is between a defined maximum and minimum wier efficiency for that star rating; the efficiencwith the
highest water usage allowed for that particular WES star rating is generated by the Calculator.

Or
b. Manually entering the actual water efficiency, iffown.
2. The percentage of fittings of this type that are tde installed with this water efficiency.
Additional information required for urinals
3. Are urinals to be installed? — Select yes or no fra the drop down menu.

For urinals on autotimer, the following informatiotis required (if not urinals on autotimer are beininstalled, leave these
sections blank).

4. Average water efficiency (L/flush).

5. Number of urinals on autotimer being installed.

6. Percentage of all urinals in the building that aren autotimer.
Additional information required for showers:

7. Level of shower demand — Select from the drop downmenu: No showers installed; no significant gym or ycling
facilities, one credit achieved in Tra-3 or gym faltities provided; or two credits achieved in Tra-3.

The water efficiency of fixtures and fittings usedb determine the total benchmark water consumptionis presented in
Table 5.

3 Star (@4L/flush)

3 Star (2L/flush

4 Star (7.5L/min)

3 Star (9L/min)

Table 5‘Standard Practice Benchmark water efficiengy’

The water efficiency of all fixtures and fittingsadd in Australia is registered in the Water Effiaey Labelling and Standards
(WELS) scheme. The WELS scheme awards each fixturer fitting with a star rating from one to six stars(with six
representing the most efficient). The WELS ratingsf all fittings and fixtures sold in Australia arpublicly available from a
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database administrated by the federal government. Aie water consumption is displayed on the WELS labebn the
registered products.

For further information about the WELS rating schem and the water efficiency thresholds for each staband, please refer
to AS/NZS 6400:2005 Water Efficient Products — Ratig and Labelling and

It should be noted that the maximum WELS rating foshowerheads is 3 Stars. A showerhead is registeredinder a 3 star
rating if the performance is between 9L/min and 7.&/min.

This section of the Calculator quantifies the watedemand in cooling towers. The calculation methodalgy used is based
on chapter 3.6 in AIRAH’s DA17 Cooling Towers.

The annual water demand is calculated by summing th water demand for heat rejection for each month dting a year.
Monthly water demand for heat rejection is calculad as follows:

Make up

water (L) Evaporation (L) + Drift (L) + Bleed (L)

Evaporation is calculated as follows:

Total cooling load (kWh) X 3600 (s/hour)
Evaporation (L) =

Latent Heat of Vaporisation (2256kJ/kg) x Density of Water (1kg/L)

Drift is calculated as follows

Drift

Drift (L
fift (L) Coefficient

X  Total Condenser Water Flow for month (L)

Where:

Total cooling load

Total Condenser Water (kwh)
Flow for month (L)

X 3600 (s/hour)

Specific Heat of Water

X Condenser Water T
(4.18 kJ/(L.°C))

Bleed is calculated as follows:

Evaporatior X TDS in make-up water
Bleed (L) =

TDS in systenmr - TDS in make-up water
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The following constants are used:

4.18

2256

1

Table 6 ‘Heat Rejection Water Constands’

The following data must be entered to complete theHeat Rejection Water section of the calculator:

1.

Monthly Cooling Load ((RiH/muamnttt))
The Cooling Load for each month in the Proposed Blidling and the Standard Practice Benchmark Buildinghould be

entered. The Cooling Load for each month must be deermined by the modelling required as part of the Genhouse
Gas Emissions calculator for Green Star — Public Blding.

Condenser Water(( T in °C)
A predicted average monthly Condenser Water Tempetare Difference T should be entered in °C.

Drift coefficient (%)

The predicted drift coefficient should be enteredri %. A default value of 0.002% is given. This is bsed on the
requirement in section 4.4 of AS/INZS3666.1A4ir-handling and water systems of buildings—Microl control If a value
different from the default value is to be used; thelrift coefficient must be determined as per AS 418.1 Drift loss from
cooling towers - Laboratory measurement

Water Quality
The values for make-up water Total Dissolved SolidéTDS) in parts per million (ppm), mains TDS in ppend TDS set
point for cooling system in ppm should be entered.

Total Dissolved Solids (TDS)

TDS values should be obtained from the local watemauthority, data about TDS concentration in mains wter is
generally available in annual reports from the lotavater authority. Where water treatment is used, mins water quality
should be entered as well as make-up water qualityas the mains water quality is used in the standarcpractice
benchmark building. The quality of the treated makeup water is used in the proposed building calculabns.

Where more than one heat rejection system is usedotmeet the cooling demand; the cooling load as calalated in the
Greenhouse Gas Emissions calculator for Green Star Public Building should be apportioned to each othe systems. The
method for apportioning could be based the capacityof the system or the cooling demand of the spaceswhich the
different systems are serving. The cooling demandithe Standard Practice Benchmark building is alway assumed to be
met by a heat rejection system with the characteriscs described below.
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The Standard Practice Benchmark is based on the féwing:

5.5°C (as per the requirement in the GHG guide

- 0.002% as required in AS3666.1 clause 4.

Mains water is used as mak+-up water; TDS ppm same
as entered for location

500ppm (based on standard practice

Table 7 ‘Standard Practice Benchmarlss’

This methodology uses site specific input parametey to determine the monthly and annual volume of war demand from
irrigation. It simultaneously determines the perfonance of a standard practice benchmark building irthe same location.

The irrigation requirement for the site is calculat for each month of the year, for each landscapedzone’ in the site (a
zone being a landscaped area that has the same soitype, irrigation system, microclimate, plant densy and as far as
possible, types of plants). The irrigation requireemt for each zone is calculated in three steps as @scribed below:

Step 1: The irrigation requirement for each zone isalculated for each month of the year as follows:

Irrigation Plant water demand (mm) - Rainfall available for plants (mm)
requirement =
(mm) Application efficiency of the irrigation system (%)
Where:
Monthly point
Plant water ote?:t?al Highest Cro
demand = P o X N . P x Density factor x  Microclimate Factor
Evapotranspiration Coefficient y
(mm) p p
(mm)
And

Applicati
Rainfall available ~ Monthly pplication
for plants (mm) " rainfal (mm) x efficiency of X
P rainfall (%)

(100% - Percentage of
zone undercover (%))
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l.e. a zone’s monthly irrigation requirement is callated by determining how much water the plants inthe zone require,
how much water will be provided naturally by rainfhand therefore how much water must be provided fom an irrigation
system, taking into account how efficient the partiular irrigation system is at delivering water tohe plants.

Step 2: The irrigation requirements for each monthare then added together to calculate the total annal irrigation
requirement (mm).

Step 3: The annual irrigation requirement, in mmsithen multiplied by the area of the zone, in i to calculate the zone’s
annual irrigation requirement in litres.

The percentage of water applied via an irrigationystem which is

Page 18
taken up by the plants. i g
The percentage of rainfall that is assumed to be teen up by the
Page 18
plants.
The crop coeffident is an agronomic multiplier used to determinehe Page 17
water usage requirement for a particular plant type g
The density factor is applied to the Crop Coefficiet and takes into Page 17
account the density of planting in the zone. g
The microclimate factor is applied to the Crop Codicient and takes Page 17
into account the area’s exposure to or protection fom the elements. g
Point potential evapotranspiration data from the Breau of
P P P Page 16
Meteorology.
Rainfall data from the Bureau of Meteoroloc. Page 16
This refers to the total percentage of the zone thiawill receive very
- Page 17

little or no rainfall, as a result of being underocer.

Table 8‘Landscape Imiggtiom Defimitimms amdl Funtter Imfomaasion’

All landscaped areas in the project that are to regive water via irrigation should be divided into ztes; each zone should
have the same soil type, irrigation system, microtchate, plant density and as far as possible, typesf plants.

The following data is required to be entered for eeh zone:
1. Climate data;

2. Zone name and description;

3. Microclimate water usage factor;

4

Percentage of zone undercover;
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5. Highest Crop Coefficient in the zone. This reflectthe water usage of the plant types in the zone. Qip Coefficients for
various plant types are available in APPENDIX A. ;

6. Density of vegetation in the zone;

7. Application Efficiency of irrigation system.

The monthly average rainfall and point potential eypotranspiration data must be obtained from the Bueau of
Meteorology (BoM). It should be noted that ‘evapotnspiration’ and ‘evaporation’ are not the same. ‘Bint potential’
evapotranspiration data should be used. The highestesolution grid point extractions from base climailogical data sets
are required. For rainfall, the highest resolutiorcurrently available is based on a 2.5km grid. For q@int potential
evapotranspiration, the highest resolution currentl available is based on a 10km grid. The followinglata should be
entered to the calculator:

1. Monthly ‘point potential’ evapotranspiration. Thisdata is available from the Australian Bureau of Mebrology, and
should be entered for each month for the specificdcation of the project;

2. Monthly Rainfall. This data is available from theustralian Bureau of Meteorology, and should be ented for each
month for the specific location of the project.

Note that for the purposes of Green Star it is necesary to obtain data specific to the project site ging the methodology
outlined above. It is not acceptable to rely on thepublically available data on the BOM web site, ashis is not verifiable
data, and does not have the resolution necessary t@btain accurate results from the calculator. The dta sets purchased
from the BoM must form part of the projects Green $ar submission documentation.

An example of monthly rainfall and point potentiadvapotranspiration are given below. This data is fathe grid coordinates
-37.87 (Latitude) and 145.26 (Longitude).

54 é 190
48 : 160
61 135
73 88
91 47
67 33
75 38
86 56
7 82
83 124
71 147
72 164
873 : 1264

Table 9‘Sample rainfall and point potential evapotranspiratn data from the BoM for grid coordinates--
37.87 (Latiudie)), 14%.26 (Lomgjtd)’
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The climate data can be obtained from the BoM for anominal fee. More information about this data carbe obtained from
the of the BoM website. To purchase this data, pleasecontact the Bureau of Meteorology,
National Climate Centre. Email: Phone: (03) 9669 4082, FAX: (03) 9669 4515. To oliin the
necessary data, the BOM will require the following:

Latitude and longitude grid points (coordinates) ofthe project in decimal degrees. These coordinatescan be
obtained from good quality maps, or from web basedmaps/images including Google Earth;

The type of grid (meteorological element) you requ - rainfall and evapotranspiration (point potersi);

The period — average monthly data;

The output format that you require — Excel.

Each zone should be named and described in enough etail for Green Star Certified Assessors to locaté on drawings.
The area of each zone should also be entered in fn

The microclimate parameter allows adjustments to acount for zones which are subjected to particularlyharsh weather
conditions, or which conversely, are highly proteed from the elements. Microclimate water usage fadrs should only be
changed in extreme situations. E.g. Dry areas witthigh temperatures, areas highly exposed to winds, mall courtyards,
atria etc. Where a microclimate water usage factoris changed from “normal’ to ‘protected’, additional compliance
documentation is required to justify that change.

Full sun— no shade during the day and high temperatures

13 Fully exposed to the wind on all sides.
1.0
0.7 Full shade— no direct sun during the day

Highly protected— shelter on 3 or 4 sides.

Table 10 ‘Microclimate factors’

This refers to the total percentage of each zone tat will receive very little or no rainfall, as a selt of being undercover.
This applies to areas which are completely covereeé.g. by roofs, significantly covered e.g. under awimgs, or under dense
vegetation such as trees with thick foliage.

The crop coefficient is an agronomic multiplier usé to determine the water usage requirement for a peticular plant type.
The higihest crop coefficient for the zone should be erdred into the calculator. See
Crop coefficient (Kc) for the crop coefficients focommon plant types. Crop Coefficients for variousplant types are
available in APPENDIX A.

The density of the planting in the zone should beelected from the drop down menu in the calculator A planting density
factor will be applied to the crop coefficients afollows:
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1.2

1.0

0.8

Table 11 ‘Planting density factoss’

Zones with dense/multilayered planting are for exaple, zones that contain both shrubs and ground coves. Sparsely
planted areas are areas where less than 40% of theone contains plants.

Many factors impact the application efficiency of a irrigation method including uniformity, runoff, wd drift, and
evapotranspiration. For example, sprays have fixedpplication of water and generally cover short distnces, sprinklers
have rotating streams and cover larger distances, rad underground drip systems are less affected by wid than above
ground systems. The average values in ‘Application efficiencies of common irrigation syems’ reflect the
differences between various irrigation system typesThe system used in each zone should be selectedrém a drop-down
menu in the calculator.

65%

- 75%

65%

70%

60%

. 65%

80%

85%

90%

50%

Table 12‘Application efficiencies of commonirrigation systemnss’

Where the irrigation efficiency is different fromrgy of the standard values, the available irrigatioafficiency can be entered
manually. Where a user determined application effiency figure is used, additional compliance documetation is required
to prove that such efficiency can be achieved. Thapplication efficiency of rainfall is assumed to bé0%.
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The Standard Practice Benchmark is based on the féwing:

As Proposed Building

As Proposed Building

As Proposed Building

0.6

Normal

Normal

75% (night time sprinklers)

Table 13 ‘Water Efficiency Benchmarks’

Reclaimed water use refers to the use on-site rainater, greywater, blackwater and stormwater and theuse of reclaimed
water supplied from off-site.

The first step in determining how much reclaimed wier is used on site is to establish the water demad that can be met
with reclaimed water. The methodology used to estalish the demands is given in 0 Demand for reclaimeater.

The second step is to calculate how much reclaimedvater is available — this is described in Section® to 0. If there is not
enough reclaimed water to meet the demand, it is asumed that mains water will be used instead.

The demand for reclaimed water sets theupppetlifititito the reclaimed water use; it is the raximum potential demand.
The demand for ‘mains water only’ is also calculaté. This defines the minimum quantity of mains wateused (i.e.
regardless of how much reclaimed water is availabldf the water uses are not connected to the reclaned water system;
reclaimed water will not be used).

The reclaimed water demand from water uses rewardedn other credits is also calculated in this sectin. The water
demands from these ‘Non-Wat-1' uses are met beforethe ‘Wat-1' water uses.

The demands are established separately for each dhe following water sources:
1. Rainwater systems;

2. Greywater and blackwater systems; and

3. Stormwater and off-site reclaimed water systems;

4

Mains water only.
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The demand for rainwater is calculated separately &the monthly demand is used in the Rainwater Caldator as
described in Section 0 Green Star Rainwater Calcutar Calculation Methodology. The demand for greywatr and
blackwater is calculated separately as this is usedo determine the reduction in discharge to sewern the Sewerage
Calculator (the calculator used to establish the nmber of points achieved in Emi-6: Discharge to Sewg. The demand for
stormwater and off-site reclaimed water is then caulated separately as the remaining reclaimed watesources.

Where water uses are supplied with water from more¢han one source, it is assumed that they are firssupplied with water
from any greywater and blackwater systems, followedy rainwater, stormwater and off-site reclaimed weer systems. The
order in these calculations are done has no effecon the score for Wat-1, but does affect the score m Emi-6. The
calculations are done in this way to recognise andeward the maximum potential reduction of dischargeto sewer from
installing greywater and blackwater systems.

The maximum potential demand for reclaimed water im a particular source (be it rainwater; greywateand blackwater;
or stormwater and off-site reclaimed water systemsjs calculated on a monthly basis using the total ranthly water
demands from each fitting/system, and the percentags of the fittings/systems connected to each type dreclaimed
water system.

For example, the demand for rainwater, from Wat-1 ater uses, is calculated for the month of January s follows:

And so on for all Wat-1

Maximum Percentage of Percentage of :
g Water g Water water uses:

potential toiets demand from urinals demand from
demand for =0 connectedto  x + connectedto X - taps;

. . . toilets in . urinals in .
rainwater in rainwater rainwater - showers;
January January o
January system system - landscape irrigation;

and - heat rejection.
(The water demands from toilets, urinals, taps etc.in the formula above are determined in the WatePemand section of
The Calculator (see Sections 3: Building Informatiothrough to 5: Heat Rejection Watefor more information)).

This calculation is undertaken for each month of th year and for rainwater systems; greywater and bizkwater systems;
stormwater and off-site reclaimed water systems; ad the mains system separately.

The monthly demand for reclaimed water from Non-Watl uses (such as water demands from fire systems ath swimming
pools) is calculated in the same way as for Wat-1 ses. The total monthly water demands are however etered directly
into the calculator rather than being determined ithe Water Demand section of The Calculator.

Note: Following this methodology, where the demandirom a particular water use can be met by water suplied from
more than one source, the total reclaimed water derands can add up to more than 100% of the actual denand. This is
not an error as the ‘mains water only’ demand is &lo calculated which limits the reduction in potablevater demand from
reclaimed systems l.e. regardless of how much reciened water is available, if the water uses are notonnected to the
reclaimed water system, the reclaimed water will nbbe used.

To establish the Wat-1 reclaimed water demand:
1. Percentage of each Wat-1 water use connected to aron-site rainwater systems;

2. Percentage of each Wat-1 water use connected to aron-site greywater and/or blackwater system;
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3. Percentage of each Wat-1 water use connected to anon-site stormwater system and/or off-site reclaimedwater
system;

4. Percentage of each Wat-1 water use connected to mais water only.

To establish the Non-Wat-1 reclaimed water demand:

1. Monthly water demand (kL/month) from each Non-Wat-lwater use (fire system, swimming pool, other);
2. Percentage of each Non-Wat-1 water use connected tcan on-site rainwater systems;

3. Percentage of each Non-Wat-1 water use connected taan on-site greywater and/or blackwater system;
4

Percentage of each Non-Wat-1 water use connected toan on-site stormwater system and/or off-site reclamed water
system;

5. Percentage of each Non-Wat-1 water use connected tamains water only.

The standard practice benchmark building does notriclude any water re-use systems therefore there iso demand for
reclaimed water.

The quantity of rainwater collected and used on si can either be established by:

The Green Star Rainwater Calculator, within the Pable Water Calculator (see Sections 0 and 0), or
A methodology selected by the design team. The reslts of which are entered directly into the calcular (see
Sections 0 and 0).

The quantity of rainwater collected and used on si depends on the quantity of rainwater available focollection, the size
of the rainwater tank and the demand for the rainwger. The calculations are done on a monthly basisa take into account
the rainfall pattern over the year, the variatiomidemand for rainwater (e.g. when rainwater is usedor cooling systems) as
well as the ability of the rainwater tank to storevater where supply exceeds demand from one month tahe next.

The methodology has five steps:

Step 1 — Establish rainwater available for use in given month one (month i);

Step 2 — Establish rainwater demand in month i fronwat-1 and Non-Wat-1 water uses;
Step 3 — Establish if there is an excess supply of rainwar in month i

Step 4 — Establish how full the tank is at the end of moth i (this volume of water is then available for «sin the following
month (month ii));
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These calculation steps are undertaken each monthfor 24 months, to establish how full the tank is athe beginning of
January of the third year. The calculations are therepeated each month for one further year with onextra step:

Step 5 — Establish how much rainwater is used each montffor Wat-1 water uses.

Step 1 - Establish rainwater available for use in month (i):

The quantity of rainwater available for use dependsn the amount of rainwater that is already in thdank left over from
previous months, the rain that can be collected irthe month in question minus a certain volume of rawater that must be
diverted from the tank at each rain event to prevencontaminants polluting the tank (referred to as dfirst flush’). The
amount of rain that can be collected depends on themonthly rainfall and the size, pitch and absorbeng of the collection
area. The first flush is always assumed to be 0.5*; a standard practice ‘first flush’ volume for raiwater collection
systems in clean environments.

The larger the rainwater tank, the greater (to anfiit) its ability to provide water during periods whout rain. The potable
water calculator assumes that a tank should be sizé to meet 20 continuous days of rain water demand|f tanks are
smaller than this, then the rainwater yield is mufilied by the capacity factor to account for dry dgs.

This means that if the tank is smaller than the idd size, of 20 times the daily rainwater demand, tin a capacity factor is
applied.

Rainwater
. ) Rainwater already in Rainfall on Rainwater
available for Capacity . . . .
. L= X tank from previous + collection area in - diverted as
use in month (i) factor L . )
L month’s rainfall (L) month (i) (L) first flush) (L)
Where
ainwatel Daily
Capacity factor = Minimum of [1 and (storage tank -+ rainwater X 20 )]
ize demand
Rainwater already in 0 (for month (i)
tank from previous = Tpe result from Step 4 from the previous month (fomonths
month’s rainfall (L) (ii) onwards)
Average . -
. Collection Run-off coefficient
Rainfall on collection _ ~ monthlyrainfall X" () X (see table 14)
area in month (L) - (mm)
1000
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Average number of
rain events per X 0.5L/m? X Collection area (m)
month

Rainwater diverted
as first flush) (L)

‘Rainwater diverted as first flush’ is the first weer in a rainfall event. This water is diverted fro the rainwater collection
tank as it is of poor quality, as the first water i@ashes the roof.

The average number of rain events per month is caldated by averaging the number of yearly rain evestover the year.

0.9

0.9

0.8

' 0.65

Table 14 ‘Run-off coefficients’
Step 2 — Establish rainwater demand from Watt and Non-Wat-1 water uses in month (i)
As described in Section 0 Demand for reclaimed wate

Step 3 — Establish if there is an excess suppyobfamiwaterim munth (())

Excess supply Rainwater available for use ~ Rainwater demand in
of rainwater in=  Maximum of [ 0and in month (i) (L) - month (i) (L) ]
month (i) (L) (result of Step 1) (result of Step 2)

This means that if the result of ‘rainwater availdb for use in month minus the demand for rainwateis negative, there is no
excess supply of rainwater, there is not enough suply to meet the demand. In this case the excess suply is zero.

Step 4 — Establish how full the tank is at the eddbftieanonth (this volume of water is then availalel éofouses i tihe
following month, month (ii))

Tank volume Excess supply of rainwater ir
at end of = Minimum of [ Tank storage capacity (L) and month (i) (L) ]
month (i) (result of Step 3)

This means that whatever is greater out of the capeity of the tank and the excess supply of rainwater

Steps 1-4 are undertaken each month, for 24 monthsto establish how full the tank is at the beginningf January of the
third year.

The calculations are then repeated each month for e further year with one extra step:

Step 5 — Establish how much rainwater is used each month fowat-1 water uses.
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Rainwater Rainwater available Rainwater demand

. Rainwater demand ; ;
used for Wat-  Minimum or use in month (i) from Non-Wat-1
= from Wat-1 water and L - .
(L) water uses in month

1uses in of uses in month (i) (L)
month (i) (L) (result of Step 1) )L

I.e. whatever is less out of the demand for rainwatr from Wat-1 uses and the rainwater available fouse by Wat-1 water
uses (‘rainwater available for use in month minusie demand for rainwater from Non-Wat-1 uses).

1. Collection area
The area where rainwater is collected should be eeted in nf.

2. Run-off coefficient
The type of roof should be selected and the associged run-off coefficient (see Table 14) will be didpyed.

3. Storage Capacity
The size of the total storage capacity for rainwateshould be entered in kL.

4. Yearly Raindays > 15mm
This data is available from the Bureau of Meterolog

5. Rainfall
Monthly rainfall data for the location of the builithg should be used. Rainfall data for is accessiblérom the Bureau of
Meteorology.

A Credit Interpretation Request (CIR) should be suhitted to the GBCA to demonstrate that the proposedmethodology is
at least of equivalent accuracy as the Green Star ethodology for quantifying rainwater collection desribed above.

The user should enter a percentage of the demand forainwater that is met, for each month of the yearThe demand is
calculated in the ‘Reclaimed water use’ section offhe Calculator and presented in the ‘Rainwater Cattion’ Section.

The standard practice benchmark building does notriclude any water re-use.

The quantity of greywater and blackwater collected treated and used on site is established by the Gnpwater and
Blackwater Calculator. The calculations are done om monthly basis taking into account the varying spply and demand
for this water throughout the year.
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The methodology has three steps:
Step 1 — Establish how much greywater and blackwater iscollected each in month (i)

The monthly quantity of greywater and blackwater cllected from toilets, urinals, taps, showers and hat rejection bleed is
established as follows:

Monthly water demand from Percentage of discharge collected
Grey/blackwater fitting/system (L) g 9

collected from = X from fitting/system (%)
fitting/system (L) (as calculated in the ‘Water Demand’

. as entered by the user
section of the calculator) ( y )

The monthly quantity of greywater and blackwater ctlected from other onsite sources (such as dishwasérs, washing
machines, chiller condensate, fire test water, swimming pool water, cooling tower washdown or sewer miing) is entered
directly into the calculator by the user.

The total greywater and blackwater collected on sé is established by adding together the water colleted from all the
above sources.

Step 2 — Establish demand for greywater and blackwater in mpth (i) from Wat1 and Non-Wat-1 water uses

The demand for greywater and blakwater is establistd in the ‘Reclaimed water use’ section of the calalator, as
described in Section 0 Demand for reclaimed water.

Step 3 — Establish how much greywater and blackwater is usédach month for Watl water uses.

Greywater/ Greywater/ Greywater/ Greywater/
blackwater Minimumm blackwater demand blackwat.er ava|lab.le blackwater demand
used for Wat- = of ‘ from and ( foruseinmonth () . from )]
1 water uses Wat-1 water uses in ) Non-Wat-1 water
in month (i) (L) month (i) (L) (result of Step 1) uses in month (i) (L)

This means that whatever is less, the demand for g@ywater/blackwater from Wat-1 uses, or the greywateblackwater
available for use by Wat-1 water uses (‘Greywaterblackwater available for use in month minus the dewrnd for
Greywater/ blackwater from Non-Wat-1 uses).

1. The percentage of discharge from toilets, urinalsaps, showers and heat rejection bleed that is coicted and treated
for reuse on site.

2. The monthly collection of greywater and/or blackwagr from other sources such as dishwashers, washingnachines,
chiller condensate, fire test water, swimming pooWater, cooling tower washdown or sewer mining etc..

The standard practice benchmark building does notriclude any water re-use.
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Calculations and documentation must be done accordig to the requirements of the Emi-5 ‘Stormwater’ cedit.

Monthly supply of stormwater available for re-usenithe building should be entered in kL for each moth.

The standard practice benchmark building does notriclude any water re-use.

Using off-site reclaimed water is an acceptable wayo achieve reductions in potable water consumptiorin Green Star
provided that it can be demonstrated that the releant local authority has given approval for its useThe reclaimed water
system must be operational at the time of practicatompletion of the building.

Monthly supply of off-site supply should be enteredn kL for each month. The volume entered for eaclmonth must be
confirmed by the supply authority in the submission

Insert how much water is available per month in kL.

The standard practice benchmark building does notriclude any water re-use.

The Green Star — Public Building PILOT Sewerage Qaillator does not require any data input from the user. All required
data is entered to the Potable Water Calculator andhen exported to the Sewerage Calculator. The Seweage Calculator
returns the number of awarded points (out of four wailabl€) for the Green Star credit Emi-6 ‘Discharge to Seer’. The
Sewerage Calculator is embedded in the Green Star &ing Tool; it can be found on a tab in the spreadieet next to the
Emissions Category.

Points are awarded based on the percentage reductin compared to a standard practice building. Reducedflow to sewer
can be achieved through water-efficient fixtures ad fittings as well as the collection of greywater ad blackwater.
Descriptions of how standard practice is defined a& included in each section of this guide.

*The Sewer Calculator awards up to four points, thex are however five points available in the Emi-6 iBcharge to Sewer’
credit, for further details please refer to the Tdunical Manual.
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The Green Star — Public Building PILOT Greenhouse & Emissions Calculator is designed to assess reddmons in
greenhouse gas emissions compared to a standard pretice building. The Greenhouse Gas Emissions Calcafor is
embedded in the Green Star Rating Tool; it can bedund on a tab in the spreadsheet next to the EnergyCategory. More
information about the Green Star — Public Buildindg?ILOT Greenhouse Gas Emissions Calculator is avdile in the Green
Star — Public Building PILOT Greenhouse Gas Emissie Calculator Guide available at

The energy consumption associated with water heatig for taps and showers in the building (domestic howater) is a
required input of the Greenhouse Gas Emissions Caldator. The methodology that must be used to deternme the energy
consumption associated with domestic hot water ismcluded in the Green Star — Public Building PILOT Greenhouse Gas
Emissions Calculator Guideit requires the demand for domestic hot water asan input. The methodology shows that
reductions in greenhouse gas emissions can be achied by installing more efficient fittings and fixies as well as
installing an efficient hot water system and or aalar hot water system.

The domestic hot water demand figures that must beused are calculated and displayed in the Potable War Calculator.
The calculator assumes that 50% of the water usedn taps and showers in the Proposed and Standard Pretice Buildings
is hot water. The water efficiency of taps and showrs in the Proposed Building are as entered by theroject team in the
Potable Water Calculator. The water efficiency ohe fittings of the Standard Practice Building are &sed on the standard
practice fittings described in Section 0 Standard Pactice Benchmark Water Efficiency. The hot water@nsumption figures
are displayed in the Results Section of the Potabl&Vater Calculator.

AIRAH (2009) DA17 Cooling Towers Application Manual

Connellan, Geoff (2002) Efficient Irrigation: A esfence Manual for Turf and Landscape, School of resurce
management and geography, University of Melbourne.

Updated: 16 May 2011



Green Star — Public Building PILOT Potable Water Gaulator Guide -- 28

7 8

The crop coefficient is an agronomic multiplier usé to determine the water usage requirement for a peticular plant type.
The hiighest crop coefficient for the zone should be erdred into the calculator.

The table below provides crop coefficients based orthe general plant type e.g. native trees, exoticrees, native shrubs
etc. and the expected water use of that general plat type. Examples of specific plants that belong irthe crop coefficient
category are also provided. For plants that do noappear on the list, project teams should pick a plat category that most
closely matches the plants in the zone, based on te examples provided. Where a crop coefficient cannbbe determined,
a Technical Clarification may be submitted to the BCA.

01

. 0.25

.05

0.7

Crop Coefficient

0.35

06

Continued >

Updated: 16 May 2011



Green Star — Public Building PILOT Potable Water Gaulator Guide

- 29

Pin Oak (Quercus palustris)

Pencil Pine (Cypressus sempervirens)

Magnolia (Magnolia grandiflor:

Jacaranda (Jacaranda mimosifoli

1.2.3 High Water Use

0.85

Douglas Fir (Pseudotsuga menzies

Paperbark Maple (Acer griseun

Maple (Japanese) (Acer palmatun

Rubber Plant (Ficus elastic:

Silver birch (Betula pendul:

Table 15‘Tree Crop Coefficient’

2. Shrubs

Crop Coefficient

2.1 Native shrubs

2.1.1 Low Water Use

0.25

Banksia (Heath) (Banksia ericifoli

Bottlebrush (Splendens) (Callistemon citrinus “Splalens”)

Saltbush (Rhagnodia spinescen:

White Correa (Correa alba)

2.1.2 Moderate Water Use

0.5

Banksia (Swamp) (Banksia robu

Boronia (Red) (Boronia heterophyll

Flame Pea (Chorizema cordatun

Snowy Daisy Bush (Olearia lirat

Native Heath (Epacris impress:

2.1.3 High Water Use

0.7

Creamy Candles (Stackhousia monogyni

Birds Nest Fern (Asplenium australasicur

Soft Tiee Fern (Dicksonia australi:

Weeping Fig (Ficus benjamini

2.2 Exotic shrubs

Crop Coefficient

2.2.1 Low Water Use

0.35

Abelia (Abelia x grandiflor:

Oleander (Nerium oleande

Euphorbia (Crown of Thorns) (Euphorbia mi

Lantana (Lantana camina)

Sedum (Ice Plant) (Sedum spectabil

Yucca (Spannish Dagger) (Yucca glorios

Hebe

2.2.2 Moderate Water Use

0.6

Camellia (Camellia sasanqu:

Daphne (Winter) (Daphne odora)

Japanese Honeysuckle (Lonicera japonica)

Japanese Wisteria (Wistria floribunda

Dogwood (Buddleia davidii)

Continued >
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Pittosporum (Diamond leaf) (Pittosporum rhombifoliun)

Viburnum (Viburnum x burkerwoodii)

Rose (Rosa spp

Azale:

2.2.3 High Water Use

0.85

Hibiscus (Scarlet Ros-mallow) (Hibiscus coccineus

Hydrangea (Hydrangea x macrophylle

Rhododendron (Rhododendron hybrid

Gardenig

Table 16 ‘Shrub Crop Coefficient

3. Climbers

Crop Coefficient

3.1 Native climbers

3.1.1 Very Low Water Ust¢

0.1

Clematis (Small Leaved) (Clematis microphyl

Kennedia (Kennedia macrophyll:

Native Sarsparilla (Hardenbergia violace

3.1.2 Low Water Use

0.25

Pandorea (Bower of Beauty) (Pandorea jasminoide

3.1.3 Medium Water Use

0.5

3.2 Exotic climbers

Crop Coefficient

3.2.1 Very Low Water Ust¢

0.25

Vine Glory) (Vitis cultiva

3.2.2 Low Water Use

0.35

Ornamental grape (Vitus vinifer.

Star Jasmine (Trachelospermum jasminoide

Wisteria (Chinese) (Wisteria sinens

3.2.3 Medium Water Use

0.6

Banksia Rose (Rosa banksiae “Lutea

Carolina Jasmire (Gelsemium semperviren:

Virginia Creeper (Parthenocissus quinguefoli

3.2.4 High Water Use

0.85

None

Table 15 ‘Climbers Crop Coefficient’

Updated: 16 May 2011




Green Star — Public Building PILOT Potable Water Gaulator Guide

-31

4. Ground Covers

Crop Coefficient

4.1 Native ground covers

4.1.1 Very Low Water Use

0.1

Grevillea (Bronze Rambler) (Bronze Rambl

Yellow buttons (Chrysocephelum apiculatun

Kunzea (Scarlet) (Kunzea baxte

Pigface (Carpobrotus glaucescens

4.1.2 Low Water Use

0.25

Dusky Bells Qurresa (Corresn“Dusiy BlE))

Banksia (Hairpin Dwarf) (Banksia spinulosa Dwarf)

4.1.3 Medium Water Use

0.5

Mint Bush (Alpine) (Prosanthera cuneata)

Native Violet (Viola hederacea)

4.1.4 High Water Use

0.7

None

4.2 Exotic ground covers

Crop Coefiicient

4.2.1 Very Low Water Ust¢

0.2

Creeping Boobialla (Myoporum parvifoliun

Convolvulus (Convolvulus sabatiu:

4.2.2 Low Water Use

0.35

Creeping Juniper (Juniperina horizontali

Lambs Ears (Stachys lanate

Star Jasmine (Trachelospermum jasmioides)

4.2.3 Medium Water Use

0.6

Mondo Grass (Ophiopogon japonicus

Stinking Hellebore (Helleborus foetidu:

Bugle Weed (Ajuga reptans

4.2.4 High Water Use

0.85

5. Desert Plants

6. Vegetables/Fruit Tree:

Table 16 ‘Ground Cover Crop Coefficient’

Updated: 16 May 2011




Green Star — Public Building PILOT Potable Water Gaulator Guide --32

Crop Coefficient

Strong growth, Good Vigorous growth, Lush

7. Turf . .
condition condition

7.1 Warm Season Grasse: 0.6 0.85

couch

kikuyu

buffalo

Zoysis

7.2 Cool Season Grasse! 0.85 1.0

Kentucky blue

Ryegrass

Tall Fescue¢

Bentgrass

8. Ornamentals : 0.8 : 0.95

Table 17 ‘Grasses and Ornamentals CoppCoeffitieats’
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