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Figure  1-1 Tully BESS �± Site Location 
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Figure  1-2 Tully BESS Site Layout  
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2.7 Non�æStatutory Water Quality Guidelines 

2.7.1 Reef 2050 Water Quality Improvement Plan 

The Reef 2050 Water Quality Improvement Plan is a strategic framework designed to safeguard the health of 
the Great Barrier Reef's marine ecosystems. It focuses on reducing sediment runoff, nutrient pollution, and 
pesticide contamination. Key elements include targeted actions, improved land management practices, robust 
monitoring, community engagement, research, and adaptive management. The plan involves stakeholders 
from various sectors and emphasizes the use of best management practices to minimize environmental 
impact.  

These guidelines list specific water quality objectives for relevant catchments to achieve 2025 Great Barrier 
Reef water quality targets. This site is situated in the in the Tully Catchment which covers 1,683 km² (8% of 
the Wet Tropics region). 

Table 2-2 summarises the 2025 end-of catchment anthropogenic water quality targets for the Tully Catchment 
and associated priorities for water quality improvement. 

Table  2-2 End-of -catchment anthropogenic load reductions required from 2013 baseline  

Region: Wet Tropics Region, Tully catchment water quality targets  

Parameter  Target  Management Priority  

Dissolved inorganic nitrogen (DIN) 190 tonnes, 50% reduction  High 

Fine sediment  17 kilo-tonnes, 20% reduction  Low 

Particulate phosphorus (PP) 23 tonnes, 20% reduction  Low 

Particulate nitrogen (PN) 68 tonnes, 20% reduction  Low 

Pesticides  n/a Low 

2.7.2 Wet Tropics Water Quality Improvement Plan  

The Wet Tropics Water Quality Improvement Plan (WQIP) was developed to establish and achieve water 
quality targets for the region, ensure the protection of the Great Barrier Reef. The plan identifies priority areas 
and outlines targeted management actions that aim to reduce pollutant loads, improve land management 
practises and enhance ecosystem resilience.  

The short-term water quality and land management targets are in accordance with the broader Reef 2050 
Water Quality Improvement Plan, reinforcing efforts to protect coastal and marine environments. The Wet 
Tropics region is divided into distinct catchment areas to facilitate localised and strategic interventions. Key 
pollutants of concern include fine sediment, nutrients and pesticides, which originate mainly from agriculture 
activities. While some catchments have been identified as priority areas for investment, the plan promotes a 
proactive and preventative approach to managing water quality risks across the region, ensuring long-term 
sustainability.  

2.7.3 Application to the Project  

While the Reef 2050 WQIP and the Wet Tropics WQIP are not statutory instruments, adopting their 
catchment�æspecific targets and best�æpractice measures supports compliance against State Code 9 by  

(a) maintaining or improving site hydrology (PO3),  

(b) preventing unacceptable water quality impacts to wetlands and their buffers (PO4), and  

(c) ensuring wetlands are not used as part of the stormwater treatment system (PO5). 
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3 CATCHMENT HYDROLOGY AND SITE CHARACTERISTICS 

3.1 Topography and Catchments  

The Tully catchment is located in the south of the Wet Tropics region. The location surrounding the site is 
relatively flat, with lower-lying regions at approximately 4 mAHD and higher elevations at 30 mAHD, the site 
topography is shown in Figure 3-1. The site is situated in the lower part of the Tully River Drainage Basin, 
which occupies an area of approximately 1,675 km² extending south from Innisfail, as shown in Figure 3-2. 
The Tully River Basin drains primarily to the Pacific Ocean, with additional contributions from the Hull River 
and smaller tributaries. �*�L�Y�H�Q���W�K�H���U�H�J�L�R�Q�¶�V���K�L�J�K���U�D�L�Q�I�D�O�O���D�Q�G���F�R�P�S�O�H�[���W�R�S�R�J�U�D�S�K�\�����W�K�H���V�L�W�H���L�V���V�X�E�M�H�F�W���W�R���G�\�Q�D�P�L�F��
hydrodynamic processes, including floodplain inundation, overland flow, and potential backwater effects from 
downstream constraints.  

3.2 Land Use  

The project area is predominantly used for grazing native vegetation, as identified by the Queensland Land 
Use Mapping Program. The surrounding catchment features also include areas of Environmental Significance 
according to Cassowary Coast Regional Council online planning scheme mapping, as shown in Figure 3-3.  

3.3 Great Barrier Reef Wetland Protection Areas 

Figure 3-4 shows the location of the mapped Great Barrier Reef Wetland Protection Areas in the vicinity of the 
project. The areas of high ecological significance identified in this dataset closely correspond to the areas of 
Environmental Significance shown in the Cassowary Coast Regional Council online planning scheme 
mapping, which includes mapped wetlands near the site. The proposed infrastructure has been designed to 
be located wholly outside these mapped high ecological significance areas. 

However, the site is within the mapped Great Barrier Reef Wetland Protection Area trigger area, which means 
the development must be assessed against the provisions of State Code 9: Great Barrier Reef Wetland 
Protection Areas under the State Development Assessment Provisions (SDAP). Compliance with State Code 
9 performance outcomes is addressed in Section 5.5.3. 
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Figure  3-1 Site Topography and Local Catchment  
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Figure  3-2 Tully Drainage Basin  
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Figure  3-3 Areas of Environmental Significance (Cassowary Coast Regional Council Online Planning Schem e) 
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Figure  3-4 Great Barrier Reef Wetland Protection Areas 
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3.4 Climate 

Tully Station is the nearest open station providing climate statistics and is located approximately 7.1 km 
northeast of the centroid of the project area. Annual rainfall statistics are provided in Table 3-1 with gauge 
locations presented in Figure 3-6.  

Table  3-1 Annual Rainfall Statistics  

Parameter  Units  Tully Sugar Mill  Bingil Bay  

Station number  032042 32009 

Rainfall record  1956-present 1925-present 

Distance from project area centroid km 7.1 km NE 24.5 km NE 

Mean rainfall mm/year 3,921 3,127 

10th percentile rainfall mm/year 2,881 2,339 

Median rainfall mm/year 3,825 3,002 

90th percentile rainfall mm/year 5,103 4,225 

Maximum rainfall mm/year 6,211 5,165 

Figure 3-5 shows the mean monthly rainfall and pan-evaporation derived from the SILO point data for the Tully 
gauging station. Mean annual rainfall and evaporation at Tully are 3,921 mm and 1,833 mm, respectively. The 
wet season tends to occur from December - May, with lesser rainfall throughout the remainder of the year.  

 
Figure  3-5 Mean Monthly Rainfall and Evaporation at Tully Sugar Mill  (032042)
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Figure  3-6 Gauge Locations 
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3.5 Soils 

Soil data at a scale of 1:50,000 was accessed via Queensland Globe as illustrated in Figure 3-7. The Hewitt 
soil series dominates the site and typically comprises poorly drained soils formed on alluvial deposits, which 
may influence infiltration capacity and foundation design.  

A portion of the site is mapped as MSC (Miscellaneous Soils Complex), a classification used for areas where 
detailed soil assessment is limited or where heterogeneous soil conditions occur. This designation indicates 
that site-specific geotechnical investigations will be important to confirm soil properties for earthworks and 
stormwater management design. 

3.6 Geomorphology 

A high-level desktop geomorphic assessment was undertaken to characterise the waterways assessed in this 
Study Area. The Study Area is located on the floodplain of the Tully River, at the southern foothills of Tully 
Gorge National Park. The geology of the area consists of alluvium materials underlain by granites. The area 
receives high rainfall and high intensity rainfall often leads to the River overtopping its bank and inundating the 
floodplains. Flat topography, regular inundation of the floodplain and poor infiltration of granitic geologies 
supported the development of extensive wetlands in the area historically.  

To support the development of agriculture on the alluvial floodplains, many of these wetlands were drained 
and infilled. Channels were also constructed to divert flows. Consequently, most of the waterways in the Study 
Area are artificial or highly modified channels of Stream Order 1 and 2. The construction of this extensive 
channel network has greatly increased the drainage density of the landscape. Many of these drains have been 
constructed as straight channels, resulting in an increase in the efficiency of flow and sediment transfer 
downstream. The increase in flow rate also increases the risk of channel bank and/or bed erosion. 

Extensive clearing of vegetation from the floodplain also contributed to the increased rate and volume of run-
off. This further reduced the resilience of channel banks and bed. While lower order streams such as those 
bordering the Study Area are less likely to be affected by the cumulative effects of these erosive processes, 
localised disturbances may trigger changes such as channel deepening or widening.  
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Figure  3-7 Site Soil Mapping  
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Table  4-1 Water quality objectives for nutrients and suspended soils to protect aquatic ecosystems EVs 
during high flow periods - 50th percentile  

Parameter  Value*  

Ammonia N 8 µg/L 

Oxidised N 66 µg/L 

Particulate N 153 µg/L 

Dissolved organic nitrogen  106 µg/L 

Total nitrogen  370 µg/L 

Filterable reactive phosphorous  3 µg/L 

Particulate P 10 µg/L 

Dissolved organic phosphorous  5 µg/L 

Total phosphorus  20 µg/L 

Total suspended solids 20 mg/L 
*High flow WQOs are based on measured data from high flow periods at a reference site on the Tully River in Tully Gorge National Park 
(gauging station 113015A). 

Table  4-2 Water quality objectives for specific pesticides and biocides to protect aquatic ecosystem EVs for 
moderately disturbed developed fresh water  

Parameter  Value  

Atrazine 13 µg/l 

Chlor-pyrifos 0.01 µg/l 

Endo-sulfan 0.03 µg/l 

Simazine 3.2 µg/l 

Hexa-zinone 75 µg/l 

2,4-D 280 µg/l 

Tebu-thiuron 2.2 µg/l 

Diazinon 0.01 µg/l 

Table  4-3 Water quality objectives for ions, metals and chemical indicators in surface waters for general data 
across the Wet Tropics - 50th percentile  

Parameter  Value   

Na 7 mg/l 

Ca 3 mg/l/l 

Mg 2 mg/l 

HCO3 25 mg/l 

CI 9 mg/l 

SO4 1 mg/l 

EC 72 mg/l 

Hardness  17 mg/l 

Alkalinity  20 mg/l 

SAR 0.70 
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5.2 Operational Phase 

An assessment of stormwater quality at the site, including Water Sensitive Urban Design (WSUD) measures 
adopted to mitigate impacts to the quality of stormwater runoff from the developed site, has been undertaken 
using the Model for Urban Stormwater Conceptualisation (MUSIC). 

The following section documents the conceptual sizing of a treatment train, consisting of a bioretention basin 
and vegetated swale, to inform site layout and civil design. These WSUD measures are proposed for the 
operational phase of the development and are, therefore, long-term water quality management measures 
following the post-construction phase of the proposed development. Potential pollutants from this development 
are listed in Table 5-2 below.  

Table 5-2 Potential Pollutants from Site (Post -Construction Phase)  

Pollutant Type  Pollutant sources  

Sediment Sediment brought in by vehicles, erosion, atmospheric deposition, organic matter, spills and 
accidents. 

Nutrients Fertiliser, decaying organic matter, animal faeces, detergents, atmospheric deposition. 

Gross Pollutants Litter such as food, drink and materials packaging and wrappers, leaf matter and grass clippings. 

Hydrocarbons Fuel and oil spills from cars and trucks, asphalt pavements. 

5.3 MUSIC Model Schematisation 

Water quality modelling of the proposed development has been undertaken using the Model for Urban 
Stormwater Conceptualisation (MUSIC). The MUSIC model allows the user to estimate the pollutant loads 
generated within and exported from the proposed BESS area within the site and quantify the relative 
effectiveness of the proposed stormwater quality treatment train. MUSIC provides quantitative modelling for 
Total Suspended Solids (TSS), Total Phosphorous (TP), Total Nitrogen (TN), and Gross Pollutants (GP). 

The MUSIC model was set up in accordance with the Water by Design MUSIC Modelling Guidelines (2018) 
(WBD, 2018) which has been published under the Water by Design Program by the South-East Queensland 
Healthy Waterways Partnership. In addition, Healthy Waterways recommends using the latest version, MUSIC 
6 to ensure compliance with stormwater pollutant load reduction objectives.  

5.3.1 Catchment Areas  

The proposed BESS layout was used to estimate sub-catchment areas for input to the MUSIC model, following 
a split catchment land use approach to modelling pollutant loads from the proposed development footprint 
within the site. Five land use areas were delineated for the post-development scenario, whilst a single land 
use was used to represent the pre-development scenario. The catchment areas adopted in the MUSIC 
modelling are shown on Figure 5-1. The sub catchment split is shown in Figure 5-2, and summarised in Table 
5-3.  
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Figure  5-1 MUSICX Model Catchment Area Breakdown
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Figure  5-2 MUSICX Model Sub -catchment Areas  
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