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Brisbane Green Buildings Incentive Policy

GREEN PLOT RATIO APPENDIX TO ASSESSMENT CRITERIA 1A
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1 Introduction

This document supersedes information contained within Brisbane City Plan 2014, Schedule 6.17 “Landscape design guidelines for water conservation planning scheme policy”.

1.1 Terminology

Unless the context or subject matter otherwise indicates or requires, a term has the following meaning:

artificial growing environment: is the environment in which vegetation does not have access to natural ground. This may include green roofs, green walls, green facades and terrace planters.

dead loads: includes loads that are relatively constant over time, including the weight of the structure itself, and immovable fixtures, as load directly applied through the weight of an element. Combining the weight of all components of the system is required to understand total dead load.

deep infiltration: infiltration of stormwater to deep soil layers and aquifers.

evaporation rate: the quantity of water, expressed in terms of depth of liquid water, which is evaporated from a given surface per unit of time. It is usually expressed in millimetres per day, month, or year.

evapotranspiration: combination of evaporation from free water surfaces and transpiration of water from plant surfaces to the atmosphere.

extensive green roof: planting on the rooftop of a building or structure comprising lightweight shallow specialist substrates or growing media less than 200mm deep in profile that requires specialised design and construction. Typically planted with lower water demand ground covers, grasses and succulent species.

field capacity: the soil condition that results when macropores are empty of water and micropores are full of water. This state usually occurs 24 to 48 hours after rain or irrigation. Sand holds very little water at field capacity because it has few micropores. Clays and organic soils hold significantly greater quantities of water because they have more micropores.

green facade: building or structure elevations that are designed with supporting systems (typically trellises) for vines, climbers and scrambling plant species that are grown in natural ground or artificial growing environments integrated into the built form at various levels.

green wall: vertical planting that incorporates dense multiple individual plantings, growing media, support and containment substrates, irrigation, drainage and structure into a single system.

growing media: is the material in which plants grow. Growing media may also be known as grow media, substrate or soil.

hydro-zone: areas within a site of differing soil moisture, evaporation rate and exposure to the local weather conditions.

hydro-zoning: landscape design that locates plants according to hydro-zones.

infiltration rate: the rate at which infiltration takes place expressed in depth of water per unit time, usually in millimetres per hour.

intensive green roof: planting on the rooftop of a building or structure comprising soil-based vegetation with depths greater than 200mm that support a wide variety of vegetation and planting species and sizes including shrubs and trees.

irrigation efficiency: the percentage of water applied that can be accounted for in soil moisture increase for consumptive use.

live loads: are temporary, of short duration or a moving load. These loads may involve considerations such as impact, momentum, vibration, slosh dynamics of fluids and material fatigue.

macropore: larger soil pores, generally having a minimum diameter between 30 and 100 micrometres, from which water drains readily by gravity.

micropore: relatively small soil pore, generally found within structural aggregates and having a diameter less than 30 micrometres. Micropores hold most of the water that can be used by plants.

percolation: the movement of water, under pressure, through the gaps in rock or soil. It does not include movement through large openings such as caves.

pores: the gaps that exist between soil particles. They include macropores and micropores.

rhizobia: bacteria of the genus Rhizobium capable of forming nitrogen-fixing nodules on the roots of leguminous plants.

shallow infiltration: infiltration to topsoil and subsoil layers.

terrace planter: containers for planting that may be integrated into slab edges, balustrades and parapets.

wilting point: the soil condition that results when the soil dries out to the point where plants cannot extract any remaining water. Soil holds onto water via capillary forces; as more water is removed, these forces become larger, making it increasingly difficult for plants to extract water. Plant leaves and stems wilt when the plant can no longer extract water.

2 Climatic factors

2.1 Wind

Wind speeds generally will be more apparent at altitude due to exposure of broader environs. Wind speeds will also be typically accelerated through funnelling of adjoining buildings. Wind can place pressure on structural elements, and mechanical properties of vegetation, as well as drying out of growing media. Wind assessments are required to demonstrate the suitability of proposed landscape design features, particularly artificial growing environments. It must be demonstrated that anticipated wind velocities and frequencies have been quantified and assessed.

2.2 Solar

(1) Solar access is fundamental for the suitability and sustainability of any landscaping design and plant selection. Plants are to be selected for the suitability of shade, part shade and/or full sun applications. Shadow diagrams may be required to demonstrate suitability of landscape design location, elements and plant selections. Shadow diagrams must include:

(a) solar access or lux levels at 9am, midday and 3pm for winter and summer;

(b) influences of existing and proposed development adjoining and within in the local area;

(c) influences of adjacent or nearby natural elements.

(2) Influence of temperature should be understood through broader climatic conditions. Assessment of temperature is generally understood as part of solar access considerations.

2.3 Rainfall

2.3.1 Soil infiltration

(3) Direct rainfall infiltration to soils is to supply 50% or more of the plants’ annual water needs. If rainfall infiltration provides between 50% and 100% of the plants’ water needs, an irrigation system incorporating rainwater harvesting is to be used and is to supply at least 50% of the remaining water for plant irrigation.

(4) For landscaping located in artificial growing environments, a minimum of 75% of the plant’s water needs is to be sourced from other than the reticulated water supply.

2.3.2 Landform

(5) Run-off from impervious surfaces such as roofs, driveways and car parks, and overland flows from turf and garden beds is to be captured and allowed to infiltrate into subsoils by reshaping existing landforms through the use of swales, contour banks, soaks, percolation pits and basins, rain gardens and bioretention filters.

(6) To reduce run-off and erosion and encourage rainwater infiltration into soil, a landscape embankment is not to exceed grades of 1 in 4.

(7) The regrading of land is not to occur within the tree protection zone of existing trees to be retained.

3 Growing media

(8) Priority is to be given to using existing site soil as imported soil is a limited resource. Existing topsoil is conserved by either not disturbing the soil during construction or by stockpiling it prior to construction commencing. Subsoil is to be cultivated to a minimum depth of 150mm for garden beds and turfed areas unless this will adversely affect the roots of established trees.

(9) The minimum topsoil depth is:

(d) 100mm for non-irrigated turf areas;

(e) 200mm for irrigated turf areas;

(f) 400mm for garden beds;

(g) 1000mm over an area 1500mm x 1500mm for trees in deep-planting areas;

(h) 400mm or 1.5 times the root-ball depth, whichever is greater, over an area of twice the root-ball diameter for trees supplied in pots or bags.

(10) If additional soil is required to meet these minimum depths, soil is to meet AS 4419-2003 Soils for landscaping and garden use.

(11) The soil quality is sufficient to allow plants to grow effectively. Soil amelioration measures to improve the infiltration of existing soils, the soil’s macropore and micropore balance and ensure a stable soil ecosystem, include the following:

(i) scarifying crusted topsoil layers;

(j) aerating topsoil layers;

(k) deep ripping subsoil layers;

(l) using hand tools only within the tree protection zone of a tree for retention;

(m) applying gypsum to sodic clay topsoils and subsoils;

(n) installing a 50mm layer of lucerne hay between the topsoil and mulch layer;

(o) adding worms to the topsoil;

(p) applying soil rhizobia in solution to the topsoil;

(q) inoculating plants with mycorrhizal fungi;

(r) incorporating soil wetters, crystals and wettable foams.

(12) For artificial growing environments, growing media is to be selected to achieve optimum performance and sustainability of vegetation. Indicative soil depths and volumes for green elements are shown in Table 1. 

Table 1—Indicative soil depth and volumes for artificial growing environments

	Vegetation type 
	Growing media or substrate

	
	Soil based growing media
	Inorganic lightweight material and decomposed organic matter matrix

	
	Intensive green roofs, containers for trellis systems, raking gardens and terrace planters.
	Green walls, extensive green roof, raking gardens.

	
	Minimum media depth (mm)
	Minimum media volume (L)
	

	Vines or scrambling species 
	400
	100L for every 1m2 foliage at 100mm of thickness
	Systems designed to achieve and maintain suitable organic matter, nutrient and water balance to sustain vegetation.

	Turf
	300
	Not applicable
	

	Sprawling groundcovers
	300
	50L
	

	Grasses and small shrubs to 600mm(1)
	450
	Minimum media depth x canopy projection.
	

	Medium shrubs to 1m(1) 
	600
	
	

	Large shrubs to 3m(1)
	600
	
	

	Small trees to 5m(1) 
	800
	Minimum surface area of 1.5m x 1.5m or Height (m) x Calliper (mm)/100m3, whichever is greater.
	Not applicable. 

	Trees over 5m(1) 
	1200mm or rootball depth plus 200mm, whichever is greater.
	
	


Note— (1) heights are measured at maturity of vegetation 

(13) Generally, horizontal plantings will derive soil-based blends. Vertical planting will be achieved through an appropriate mix of inorganic lightweight material and decomposed organic matter. Growing media will also include consideration of the following: 

(s) high moisture and nutrient holding capabilities;

(t) low slumping or shrinkage characteristics;

(u) raking elements that account for potential slip risks.

3.1 Mulch

(14) Organic mulches applied to landscaped garden beds and trees:

(v) meet AS 4454-2012 Composts, soil conditioners and mulches;

(w) are applied to a depth of 75–100mm;

(x) are of a coarse texture to allow water penetration to prevent nitrogen drawdown of the soil;

(y) are aged prior to application;

(z) do not use plastic sheeting, typically used for weed suppression, as this prevents rainwater from infiltrating soils and inhibits gaseous exchange between the soil and air;

(aa) use a biodegradable mulch mat on any waterway embankment.

(15) Inorganic mulches, such as recycled concrete or brick cobbles, are limited to feature or themed landscapes, or in windy areas where organic mulches may be blown away.

4 Plant selection

Plants species are to be selected by a suitably qualified and experienced horticulturist, landscape architect or designer to:

(ab) suit the site’s climatic factors;

(ac) ensure that direct rainfall supplies all or most of their water needs;

(ad) suit proposed growing environments (in natural ground or artificial);

(ae) ensure performance and sustainability.

5 Artificial growing environments

Acceptable coverage and growth requirements are shown in Table 2.

Table 2—Minimum acceptable coverage 

	Artificial growing environment element
	On practical completion
	After two years and then to be maintained

	Green facade (trellis)
	30% of the extent of the elevation
	95% of the extent of the elevation

	Green walls 
	100% of the extent of the elevation
	95% of the extent of the elevation 

	Green roofs
	75% of the extent of the planting area
	95% of the extent of the planting area


6 Irrigation

(16) If irrigation is required, the storage and irrigation system is to be used to supply harvested stormwater to all landscaping areas.

(17) The system is to be designed by a suitably qualified person accredited as a certified irrigation designer by the Irrigation Association of Australia, holding a Diploma of Irrigation, or with equivalent experience.

(18) The system is to be designed to consider the appropriate delivery method for selected planting species. 

(19) The system is to be optimised to deliver fertilisers and/or pesticides in difficult to access locations where required. 

6.1 Irrigation rates

The irrigation rate will vary depending on climatic conditions, species selection and growing media. An anticipated irrigation demand should be calculated to determine the suitability and sustainability of proposed landscaping design areas. Indicative irrigation application rates for artificial growing environments are shown in Table 3. 

Table 3—Indicative irrigation application rates for artificial growing environments 

	Green Element
	Exotic species
	Native species

	Green roof
	25-35L/m2/week 
	20-25L/m2/week 

	Terrace planters 
	35-45L/m2/week
	30-35L/m2/week 

	Green walls
	25-35L/m2/day


6.2 Site stormwater harvest capacity

The quantity of water which can be harvested from roofs, driveways, car parks and other impervious surfaces is to be determined, as follows:

(af) Step one - Obtain monthly median rainfall data from the Bureau of Meteorology for Brisbane from the pluviograph station(s) closest to the site or use the data in Table 4.

Table 4—Monthly rainfall data for Brisbane Airport

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total Annual

	Median rainfall per month (mm)
	127.4
	119.8
	124.4
	53.3
	72.3
	35.6
	40
	33.8
	33
	73.5
	73.9
	107
	1138.4


Source: http://www.bom.gov.au/climate/averages/tables/cw_040223.shtml
(ag) Step two - Identify the site's impervious areas that could act as stormwater harvesting surfaces and calculate the total m2 for each surface type (including roofs, driveways and car parking areas). Unless pumps are to be incorporated, stormwater harvest surface level is to be higher than the irrigation area.

(ah) Step three - Calculate the harvestable volumes of stormwater for each surface type as follows:

Potential stormwater harvest volume = median rainfall value x harvest area (in m2) x run-off coefficient

6.3 Sizing of water tanks and cisterns

(20) Water harvested from roofs is to be stored in an above-ground rainwater tank or below-ground cistern. Due to public health issues, water harvested from driveways, car parks and hardstand should divert directly to turf and garden areas and are not to be stored for later use, unless a treatment system is installed.

(21) The required size of a tank or cistern is to be established as follows:

(ai) Step one - Determine the daily volume required by dividing the annual volume (calculated in Step 3 above) by 365 days per year.

(aj) Step two - Determine the total tank storage required by using the roof area and volume of water required per day for the appropriate value shown in Table 5. For example, if 100L per day harvested from a roof area of 200m2 is required, a storage capacity of 7,000L is to be provided.

(ak) Step three - Determine the size and capacity of the tank/s required.

Table 5—Tank storage requirements

	Tank size (kL)

	Volume required (L/day)
	Roof area (m2)

	
	100
	150
	200
	300
	400
	500
	600

	100
	10
	8
	7
	7
	7
	7
	7

	200
	34
	23
	19
	16
	14
	14
	14

	400
	-
	-
	-
	47
	39
	34
	31


Note - Table adapted from Appendix 4 of Cunliffe, DA 1998, Guidance on the use of rainwater tanks, National Environmental Health Forum, Adelaide.

Note - Tank sizes are based on Brisbane's typical annual rainfall of 1200mm per year.

6.4 Irrigation design

The irrigation design is to include scheduling which complies with the Council’s watering regulations and devices and techniques that contribute to the efficient use of water such as:

(al) automatic controllers incorporating multiple start times, rain delay programming, and evapotranspiration programming;

(am) automatic shut-off devices, such as rain and moisture sensors;

(an) low-volume irrigation delivery, through systems using drippers, bubblers or micro-jets and designed to prevent overspray outside of planting areas;

(ao) pressure-regulating devices;

(ap) high-efficiency nozzles;

(aq) deficit watering programs that irrigate to achieve 80% field capacity when available water reaches 40–45% of field capacity;

(ar) stationing of sprinkler systems to match each of the site's hydro-zones;

(as) hand watering via hoses or buckets for small garden areas.

7 Landscaping containment

(22) All components of artificial growing environments including growing media and vegetation are to be contained to ensure loose material does not fall from structures and public safety is not compromised. 

(23) Tree and large shrub planting is designed, located and installed to ensure longevity of the planting and public safety. Methods for guying, anchoring and any other recommended safety installation techniques are required to be employed as recommended by a suitably qualified landscape designer or equivalent.

8 Structural considerations

All structures, elements, components and fixings are to be selected, designed, installed and maintained to ensure performance without compromising structural integrity. The structural integrity of all landscaping containments should consider future dead loads and live loads.

9 Drainage and waterproofing

Appropriate drainage design and waterproofing material and/or technology is to be provided to all artificial growing environments to achieve safe, durable and long-term integration with structures and built elements.

10 Landscape maintenance

(24) Landscaping areas are to continue to perform and thrive throughout the life of the development. To ensure the suitability and sustainability of these areas, a landscape maintenance plan is required to be prepared by a suitably qualified horticulturist or landscape designer (or irrigation designer for any irrigation system component of the landscape management plan).

(25) The landscape maintenance plan is to include:

(at) water use efficiency;

(au) regular top dressing and aeration to turfed areas;

(av) on-going removal, replacement and/or top-up of growing media including (but not limited to) soil, mulch and compost;

(aw) on-going weed suppression and removal;

(ax) on-going maintenance of plants, such as pruning to maintain vigour or size, or the removal and replacement of damaged or diseased plants and plant material;

(ay) indicative method of maintenance access;

(az) a schedule that lists tasks, locations, staffing, frequency, season of visit and number of visits per year.

Note—floor plans, diagrams, elevations, and sections, as well as indicative maintenance schedules and procedures are to be provided to demonstrate compliance.

(26) Where an irrigation system is required, the landscape maintenance plan is to also include details on:

(ba) conducting leak and blockage checks in irrigation lines and emitters;

(bb) reprogramming the irrigation controller and restationing of emitters as plants grow, die out and are replaced;

(bc) inspecting moisture sensors;

(bd) maintaining tanks and cisterns;

(be) checking water pumps.
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