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LANDSCAPE MASTER PLAN 
Prepared by Alex Woodward 
Registered Landscape Architect 

008554

LANDSCAPE PLAN 
1:2000 at A3 

TYPICAL LANDSCAPE PLANTING SECTION
1:50 at A3 

Existing Unit Structures Proposed New Units Proposed Garden Beds 
(Low planting

New Access Road New RV Sites

Planted Bio Retention Basin Park Style Seating/Gathering Space

Existing Pool, Poolhouse 
and BBQ area

Turf Swale

Current Motel Entrance

Code Common Name Scienti!c Name Spacing/Rates 

ANG cos Smooth Barked Apple Angophora costata 1/10m2

BUC cel Ivory Curl Buckinghamia Celsissima 1/5m2

CAE fer Leopard Tree Caesalpinia ferrea 1/8m2

CUP ana Tuckeroo Cupaniopsis anacardioides 1//5m2

DEL reg Poinciana Delonix regia 1/10m2

EUC cit Lemon Scented Gum Eucalyptus citriodora 1/5m2

EUC rav Black ironbox Eucalyptus raveretiana 1/10m2

FIC hil Fig Tree Ficus Hilli 1/15m2

HAR pen Tulipwood Harpulia pendula 1/5m2

JAC mim Jacaranda Jacaranda mimosifolia 1/15m2

LOP con Queensland Brush Box Lophostemon confertus 1/10m2

MEL qui Broad Leaf Paperbark Melaleuca quinquenervia 1/5m2 

TAB arg Crepe Myrtle Tabebuia argenta 1/5m2

TRI lus WaterGum Tristaniopsis Luscious 1/5m2

WAT "o Weeping Lilly Pilly Waterhousea Floribunda 1/5m2
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5 Stormwater Quality  

To improve the stormwater quality leaving the proposed development, a treatment train comprised of Stormwater Quality 
Improvement Devices (SQIDs) is proposed. The SQIDs will intercept and capture pollutants so that potential stormwater quality 
impacts are reduced and WQOs are achieved.  

The scope of works for the stormwater quality analysis was to:  

• Identify key stormwater pollutants associated with the proposed development; 

• Identify the WQOs applicable for the site; 

• Propose SQIDs for stormwater quality management; and 

• Model the proposed SQIDs to asses if they achieve the required WQOs. 

5.1 Pollutants of Concern 

Typical key pollutants expected to be generated during the operational (post-construction) phase of the development are listed 
below. The capitalised pollutants are the key pollutants to be targeted for treatment.  

• LITTER • HEAVY METALS (associated with fine sediments) 

• SEDIMENT • Surfactants 

• Oxygen demanding substances (possibly present) • Organochlorines & organophosphates 

• NUTRIENTS (N & P) • Thermal pollution 

• Pathogens / Faecal coliforms • pH altering substances 

• Hydrocarbons  

Only the capitalised key pollutants are further addressed in this report. However, the treatment train developed will also mitigate 
other pollutants. As heavy metals are predominately associated with fine sediments, the controls proposed to reduce total 
suspended solids will also reduce heavy metal loads. 

5.2 Water Quality Objectives 

The load reduction WQOs for the site are shown in Table 5-1 and have been adopted from Appendix 3 of the SPP (2017).  

Table 5-1: WQOs for the Site (Central Queensland, South) 

 Total Suspended 
Solids (TSS) 

Total Phosphorus 
(TP) 

Total Nitrogen 
(TN) 

Gross Pollutants 
(GP) 

Load Reduction Target 85% 60% 45% 90% 

 

5.3 Stormwater Quality Management Strategy 

To improve the stormwater quality discharging from the site, bioretention basins and swales are proposed. Refer to Drawing  
No. 18-002772-SK03 in Appendix D for the proposed treatment train configuration. 

Bioretention systems utilise sandy loam soil based media to filter runoff. Sediment particle and suspended solids are trapped 
within vegetation and on the surface of the filter media while micro-organisms and vegetation remove dissolved nutrients 
(Nitrogen and Phosphorus) through biological uptake processes. Subsoil drainage provided below the filter media allows for the 
treated runoff to discharge from the bioretention systems.  

Five conceptual bioretention basins are proposed to treat runoff flows before leaving the site. Refer to Quality Catchment Plan 
Drawing No. 18-002772-SK03 in Appendix D for location of the bioretentions and related catchment areas. 
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5.4 MUSIC Modelling Methodology 

Water quality modelling was undertaken using MUSIC modelling software. MUSIC was developed by the Cooperative Research 
Centre for Catchment Hydrology. It conceptualises the transfer of pollutants through a stormwater drainage system and 
quantifies the effectiveness of the proposed stormwater quality treatment trains. MUSIC only provides quantitative modelling for 
total suspended solids (TSS), total Phosphorous (TP), total Nitrogen (TN) and gross pollutants (GP). The MUSIC model was 
setup in accordance with Mackay Regional Council’s MUSIC Guidelines – Version 1.1 (2008) and Water by Design MUSIC 
Modelling Guidelines (2010).  

5.4.1 Meteorological Data 

Six (6) minute pluviographic data was sourced from the Bureau of Meteorology (BOM) for Rockhampton Aero (Station No. 
39083).  The 10 year rainfall period from 31 March 2000 to 31 March 2010 was adopted for analysis. Mean potential 
evapotranspiration (PET) values were sourced from the BOM.  

5.4.2 Source Nodes 

Source nodes represent the catchment areas modelled. The catchment delineation is shown on Drawing No. 18-002772-SK03 
in Appendix D. The split catchment approach has been adopted with roof, road and ground areas being measured from the 
development layout. Roof areas include all impervious surface areas on individual lots. Percentage impervious assumptions for 
the required node types are detailed below in Table 5-2. 

Table 5-2: Adopted Surface Type Percentage Impervious (%) 

Surface Type Adopted Percentage Impervious 

Roof 100% 

Road 100% 

Ground 0% 

 

The area of the source nodes for each catchments, and the area of each of the bioretention basins, is presented below in Table 
5-3. MUSIC modelling has been undertaken adopting the above noted percentage impervious for each of the listed source 
nodes. The area for each of the bioretention basins has been excluded from the source nodes in the MUSIC model. 

Table 5-3: Source Node Catchment Areas 

 1 2 3 4 5 6 

Total Area (ha)  2.093 0.353 0.893 2.050 0.445 1.199 

Road Area (ha) 0.284 0.133 0.095 0.505 0.064 0.038 

Roof Area (ha) 0.734 0.068 0.023 0.454 0.131 0.058 

Ground (ha) 1.055 0.148 0.758 1.074 0.238 0.660 

Basin (ha) 0.019 0.005 0.017 0.017 0.011 na 
 

Base and storm flow pollutant concentrations and soil properties have been adopted from Table 8 and Table 9 of Mackay 
Regional Council MUSIC Guidelines – Version 1.1 (2008). Stochastic generation estimation and serial autocorrelation set to 
zero has also been adopted. 

5.4.3 Treatment Nodes 

Bioretention Basins 

Five (5) conceptual bioretention basins were modelled as part of the development. The minimum filter areas required to achieve 
the SPP (2017) WQO’s are presented in Table 5-4. Refer to concept stormwater management drawing attached in Appendix D 
for further details of the basin’s locations and concept formations. 
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Table 5-4: Bioretention Basin Areas 

Catchment Filter Area (m2) 

1 192 

2 50 

3 168 

4 170 

5 109 
 

The following parameters were applied across bioretention basins 1, 3, 4 and 5: 

• 300mm Extended detention depth; 

• 500mm filter media depth; 

• Overflow weir was modelled as 10% of the filter area; 

• 30mg/kg filter media Orthophosphate content; 

• 400mg/kg filter media TN content; and 

• 180mm/hr filter media saturated hydraulic conductivity. 

Basin 2 is identical in all respects excepting its extended detention depth, which is 100mm.  The Orthophosphate and TN 
content in the filter media were adopted from Healthy Waterways (2016). 

Swales 

A swale is a vegetated channel that can be used to filter coarse and medium sediments from stormwater flows. Catchment 6, 
which is the area of the site adjacent to the constructed drain running through the site, has utilised the drain as a treatment 
swale. This drain will in fact provide additional treatment for the entire site but has only been utilised for the treatment of 
Catchment 6 in the music modelling. Half the length of the drain has been used to calculate the area of filtration for the purposes 
of modelling. 

Table 5-5: Swale Surface Area 

Catchment Area (m2) 

6 660 
 

5.5 MUSIC Modelling Results 

Table 5-6 to Table 5-11 below present the results from each of the water quality treatment devices for each of the catchments.  

Table 5-12 presents the combined MUSIC results for the entire site. 

Table 5-6: MUSIC Results - Bioretention 1 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  868 1.93 13.3 151 

Residential Load ( kg/year) 140 0.51 6.69 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 83.9% 73.8% 49.6% 100 

Reduction Achieved > Reduction required NO YES YES YES 
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Table 5-7: MUSIC Results - Bioretention 2 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  332 0.593 2.55 29.9 

Residential Load ( kg/year) 46.6 0.138 1.35 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 86% 76.8% 47% 100% 

Reduction Achieved > Reduction required YES YES YES YES 

Table 5-8: MUSIC Results - Bioretention 3 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  275 0.473 1.97 17.6 

Residential Load ( kg/year) 20.3 0.042 0.615 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 92.6% 91.2% 68.7% 100 

Reduction Achieved > Reduction required YES YES YES YES 

Table 5-9: MUSIC Results - Bioretention 4 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  1340 2.51 12.5 143 

Residential Load ( kg/year) 221 0.592 6.53 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 83.5% 76.4% 48% 100% 

Reduction Achieved > Reduction required NO YES YES YES 

Table 5-10: MUSIC Results - Bioretention 5 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  189 0.391 2.53 29 

Residential Load ( kg/year) 9.89 0.049 0.889 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 94.8% 87.6% 64.9% 100 

Reduction Achieved > Reduction required YES YES YES YES 

Table 5-11: MUSIC Results - Swale 6 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  144 0.275 1.57 14.3 

Residential Load ( kg/year) 12.9 0.102 1.13 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 91.1% 63% 27.9% 100 

Reduction Achieved > Reduction required YES YES NO YES 
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Table 5-12: MUSIC Results – Entire Site 

Pollutant TSS TP TN GP 

Source Loads (kg/year)  3150 6.17 34.4 385 

Residential Load ( kg/year) 451 1.43 17.2 0 

Reduction Required for WQO  85% 60% 45% 90% 

Reduction Achieved 86% 77% 50% 100 

Reduction Achieved > Reduction required YES YES YES YES 
 

Results in Table 5-12 demonstrates that WQO’s have been achieved for the entire site. The above results demonstrate that the 
proposed stormwater quality management strategy achieves the WQOs required under the SPP (2017). 

5.6 Construction, Establishment & Maintenance of SQIDs 

Outlined below are the proposed procedures and methodology for the construction and operational management as well as the 
maintenance of the bioretention basins proposed as part of the development. The following methodology will be followed 
through the construction, establishment, and operational phases of each bioretention basin. Details provided in this section will 
be incorporated into the detailed design of the development.  

5.6.1 Construction & Establishment Phases 

Construction of the development and building works has the potential to mobilise large quantities of sediment in runoff. For 
bioretention systems to perform as designed there is a need to protect filter media and basin vegetation during this phase of the 
development. Therefore a staged construction and establishment method for construction of the bioretention systems will be 
followed. 

It is proposed to follow an installation procedure for each bioretention system generally in accordance with Option 1 of the 
Staged Construction and Establishment Methodology as outlined in Table 3.6 and Section 3.8.1 of the Water by Design 
Construction and Establishment Guidelines (2011). A summary of this methodology is presented below. 

1. Civil Works (Functional Installation) – Initially the bioretention systems will be used as a sediment basins. Once the majority 
of the civil construction works are complete, earthworks and shaping to create the layout and functional elements of the 
bioretention system will be undertaken. The installation of functional elements (e.g. inlets, outlet structures, subsoil 
drainage, transition layers and filter media) shall be undertaken as per the methodology detailed in Section 3.9.1 in the 
Water by Design Construction and Establishment Guidelines (2011). Prior to the commencement of the Building Phase, 
sediment fences will be erected around the perimeter of the basins to avoid the entry of sediment. Laying a temporary filter 
cloth (or 25mm thick layer of course sand and 25mm of topsoil) over each basin shall protect the system during both the 
Civil Works and the Building Phase.  

2. Building Phase (Building Construction) – During this phase the bioretention systems shall continue to operate as temporary 
sediment basins. Sediment fences shall remain around the perimeter of each basin (both around the filter media and the 
top of batter) to restrict sediment inflow. Clear indications of the restriction of traffic to each bioretention system shall also 
be displayed. 

3. Landscape Establishment (Operational Establishment) – when the Building Phase is 80-90% complete, the temporary 
protective measures and accumulated sediments within the basin will be removed. The basin shall be planted with 
vegetation and landscaping as proposed. Sufficient watering and removal of weeds following planting shall be undertaken 
in accordance with Section 3.9.3 of the Water by Design Construction and Establishment Guidelines (2011). 

5.6.2 Operational Phase 

During Operational Phase, regular inspections of the bioretention systems is required to ensure vegetation establishes and the 
properties of the filter media remain effective. 

Inspection Requirements 

Checklists have been developed for the bioretention systems. The condition and maintenance carried out will be recorded on 
the checklist at the time the inspection and/or maintenance is undertaken. A copy of the checklist is presented in Appendix E. 
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Maintenance personnel should also be encouraged to report and document changes in vegetation type within the bioretention 
systems. Photographic documentation and mapping of vegetation types are to be recorded annually to determine changes in 
vegetation over time. Photographs of each device are to be taken at the same location annually.  

Through these procedures a reliable maintenance database can be developed and used to determine if the maintenance 
undertaken is ensuring the SQID is functioning as intended. 

Except for periods of extended wet weather, mosquitoes are unlikely to be an issue as surface water within the bioretention 
systems is not expected to remain for more than two days. 

Weed Removal 

Maintenance personnel will need to identify species of both terrestrial and semi-aquatic weeds common to the area. As the 
bioretention system are “dry” SQIDs, aquatic weed infestation is unlikely. When weeds have been identified they are to be 
removed by hand immediately or eradication methods scheduled before the infestation becomes larger and more difficult to 
control. It should be noted that herbicides should not be used in the removal of invasive weeds as this has negative impacts on 
downstream water quality. 

Replanting 

Replanting of vegetation is to be carried out to replace dead or damaged vegetation, vegetation that has been removed by 
scour or erosion, or vegetation that is being re-planted following tilling or the replacement of filter media.  Removed vegetation 
should be replaced by plants of similar size and species, or as indicated on the appropriate Landscaping Plans. 

Filter Inspection and Replacement 

Fine sediment and silt may accumulate within the filter media of the bioretention systems over time. Removal of sediment and 
silt trapped within the filter media is expected to be the most costly maintenance requirement for bioretention systems. 

It is recommended that a visual inspection of the infiltration properties be undertaken at least three times per year with more 
frequent inspections no greater than three months apart between October and May. This is to determine whether built-up fine 
sediment and silt has reached a point where the filter media has become clogged. 

The infiltration properties of the filter media within the bioretention systems needs to be checked after a period of significant 
rainfall event, which is defined as a 24 hour period with rainfall greater than 200mm, or a shorter period with an average rainfall 
intensity greater than 50mm/hr. This is an ideal period to assess the infiltration properties as water should not pond for an 
extended period. Therefore inspections should occur 24 to 72 hours after an appropriate rainfall event. 

In the event that isolated boggy patches occur within the bioretention systems then the subsoil drainage pipes could be blocked. 
If this is not the case and no other blockages have been observed then surface of the media is to be tilled (raked and aerated) 
to a depth of 150mm. This will require temporarily removing and storing the surface vegetation prior to tilling the surface. Should 
the infiltration properties be improved then the removed vegetation and coarse aggregate layer can be replanted. Should tilling 
prove unsuccessful or if an infiltration check indicates filter media to be clogged, then the top portion of the filter media is to be 
replaced as follows: 

1. Removal of surface vegetation and coarse aggregate layer and store for re-establishment; 

2. Remove the top 150mm of filter media and dispose of in an approved manner; 

3. Till the remaining filter media to a further depth of 300mm; 

4. Place a new layer of appropriate filter media as per the specification (refer to Appendix C), free from organic matter, clay 
and silt; and 

5. Replant the removed vegetation. 

If blockages occur frequently, a filter media with a higher saturated hydraulic conductivity should be considered. Reassessing 
the species and planting density of vegetation is also an option. 

Unless changes to the filter media specification are made through a review of the SQID performance, the filter media to be used 
for the bioretention systems is to be a Sandy Loam as per the FAWB Guidelines for Filter Media in Biofiltration Systems 
(Version 3.01, 2009). 
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Subsoil Drainage Inspection & Cleanout 

The build-up of fine sediment and silt within the subsoil drainage pipes is unlikely as it will be trapped by the filter media.  
However the subsoil drainage is to be checked annually for blockages that may be caused by foreign matter entering through 
cleanout inspection openings or by small fauna.  This can be done by either: 

• Observing the condition of the subsoil drain through the cleanout and inspection openings located towards the downstream 
end of a subsoil drainage pipe. 

• Observing the amount of sediment and silt flushed into the downstream field inlet when water is pumped into the upstream 
end of the subsoil drainage line (through a cleanout and inspection opening). 

If a considerable amount of sediment and silt is observed or carried into the downstream inlet, then each subsoil drainage line 
must be flushed out with high pressure water. 

Water is to be pumped into each subsoil drainage pipe through the upstream cleanout inspection opening until all sediment has 
been ejected from the pipe. To collect the water and ejected sediment within the downstream pit a temporary barrier is to be 
placed over the downstream pipe opening (such as sand bags) and a pump used to draw the water, sediment and silt out of the 
pit and irrigated onto areas of open space away from each basin. This will ensure the sediment and silt does not enter the 
downstream waterway. 

If frequent issues occur with the subsoil drainage system, CCTV checking could be undertaken to identify any damage subsoil 
drainage. 

Monitoring 

Visual monitoring of bioretention devices is proposed as part of the inspection and maintenance requirements for the devices.  
Visual inspections will occur at least three times per year with more frequent inspections to occur no more than three months 
apart between October and May. Inspection should be made not less than 24 hours and not more than 72 hours after the 
cessation of rainfall if the total rainfall on any day exceeds 30mm.  

5.7 General Requirements 

5.7.1 Yearly Review of Maintenance Management Plan 

Each year a review is to be carried out to determine if the programmed inspection and maintenance (including checklists) is 
ensuring SQIDs are functioning as intended. The review should include an assessment of the maintenance database to 
determine whether the programmed inspections and maintenance is effective.  Information on the database should be assessed 
to determine whether any noticeable changes are evident in vegetation, presence of fauna and operational efficiency of any 
structures or features of the device.  This will further provide indicators as to whether sufficient information is being recorded for 
management purposes. 

5.7.2 Maintenance Personnel Safety (OH&S) 

The Workplace Safety Regulation 2011 requires that all reasonably practicable steps be taken to protect an employee’s health 
in a workplace. Organisations involved in the inspection and maintenance of the SQIDs should therefore: 

• Have a documented occupational health and safety policy in place; 

• Ensure all staff and maintenance personnel are aware of and abide by the policy; and 

• The policy provides a mechanism for review and improvement. 

As part of the policy personnel involved in the maintenance of the SQIDs are to have sufficient resources (such as personnel 
protective equipment, training etc.) to carry out the task in a safe manner. 

5.7.3 General Public Safety 

The safety of the general public in the area of the SQID being maintained also needs to be ensured.  Notices to inform the staff 
and public accessing the site regarding the SQID maintenance needs to be circulated prior to the scheduled date. Temporary 
signage and safety barriers need to be erected around maintenance work areas prior to the works commencing and are not to 
be removed until all works have finished. 
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