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Ll Uk Crystal Rollingstone | Bluewater Black Bohle Lower Ross | Upper Ross Stuart Alligator Magnetic Is

Ha % Ha % Ha % Ha % Ha % Ha % Ha % Ha % Ha % Ha %

Nature conservation 11,786|49.2|15,865|72.1| 1,645 |5.7| 1,962 | 6.5/ 3,197 | 9.9] 944 | 7.0| 8,218 |10.9| 1,366 |13.2/14,194|53.6| 2,639 |52.9

Other minimal use 7,365 |30.7| 2,863 [13.0] 3,133 [10.8| 1,962 | 6.5 2,053 | 6.4| 4,584 |34.0| 7,461 | 9.9| 1,704 |16.4| 3,663 |13.8| 1,924 |38.6

Grazing natural vegetation 2,287 | 9.5 2,382 |10.8/21,893|75.4/23,063|75.9/19,018|59.0f 316 | 2.3|54,082|71.7| 5,054 |48.7| 4,111 |15.5

Production forestry 1 0.0 2 0.0

Plantation forestry 70 [0.3

Cropping 10 |0.0|] 28 |0.1 103 | 0.3 4 0.0 43 0.2

Irrigated cropping 1,697 |71| 52 |0.2 7 0.0 88 0.3 63 0.1 299 [ 29 26 |01

Irrigated perennial horticulture 88 04| 70 |0.3] 77 |03] 58 |0.2] 299 |0.9 323 |04| 56 |05| 185 |0.7

Irrigated seasonal horticulture 178 |0.7| 215 |1.0 35 0.0 15 |0.1

Perennial horticulture 4 0.0 10 0.0 3 0.0

Intensive animal production 40 |0.2| 117 |04 101 | 0.3 23 0.2

Residential 171 |0.7] 253 |1.1)1,473 |5.1| 2,081 | 6.9] 4,755 |14.8| 4,046 |30.0) 647 | 0.9 191 | 1.8/ 2439 |[9.2| 383 |7.7

Manufacturing and industrial 48 |0.2| 564 | 1.9/ 1007 | 3.1] 381 | 2.8 11 0.00 353 | 34 5 0.1

Services 25 |01| 34 |02| 45 |0.2]| 58 0.2| 532 | 1.7/ 2,004 |14.9] 75 0.1 32 0.3 27 0.5

Transport and communication 85 (04| 15 |0.1 7 0.0l 485 | 1.5 416 | 3.1 68 0.7

Utilities 21 01 9 0.1 2 0.0

Waste treatment and disposal 5 0.0 4 0.0 17 0.1 ;- 0.6 13 0.3

Mining 4 0.0 177 0.6 110 | 0.3 21 0.2 173 | 0.2] 116 | 1.1 11 |0.0

Channel / aquaduct 7 0.0

Reservoir / dam 2 |00 5 00| 20 |01 5 0.0, 3 0.00 149 | 114332 | 57 14 0.1

River 61 |03| 10 |00 58 |0.2] 343 | 1.1 16 0.00 91 0.7, 27 0.0 43 0.2

Marsh / wetland 205 |09| 96 |0.4] 341 |1.2| 165 | 0.5 514 | 1.6 515 | 3.8 O. 0.0 1,033 |10.0| 1,755 | 6.6

Total (hectares)| 23,969 22,003 29,037 30,377 32,229 13,475 75,460 10,371 26,489 4,990
= + I 14 1 6 %$
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Total Suspended Solids Diffuse Source Loads - Black Ross WQIP Area

70000

mDiffuse TSS

Presettlement 2005 2045 2045 GF WSUD 2045WSUD All 2045Rural BMPs
Scenario
o A1:1,0.
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Total Nitrogen Diffuse Source Loads - Black Ross WQ  IP Area
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Total Phosphorus Diffuse Source Loads - Black Ross WQIP Area

M@ Diffuse TP

Presettlement 2005 2045 2045 GFWSUD 2045 WSUDAII 2045Rural BMPs
Scenario
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State Planning
Policy :
Healthy Waters

Annex 1 Development Assessment
Codes:

A Urban Stormwater Management
B Point Source Waste Management
C Non-tidal Artificial Waterwavs

'

Urban Stormwater Qld
Best Practice

Environmental
Management (BPEM)

X

Planning Instruments
under IPA

Ch 2 Stormwater
Management Design
Obiectives

¥

Ch 3 Stormwater
Management Planning

Development
Assessment (IDAS)

¥

Ch 4 Planning Controls

Ch 5 Water Sensitive
Urban Design (WSUD)

Encompassing:
Stormwater,
Potable water, and
Waste water.

Ch 6 Source Controls

Ch 7 Structural
Treatment Measures

Appendices: Erosion
and Sediment Control

Technical Note:
Derivation of
Design Objectives

Council Activities:
Planning and Design,
® .  Construction Works,
Maintenance,
Education/Training

Development Approval

Environmental Protection
(Water) Policy 2009

Trade Waste Management
Plan (TwMP)

Total Water Cycle
Management Plan (TwCMmP)
Addressing:
Collection, treatment and
recycling of waste water,
stormwater, ground water
and other water sources.

Incorporating (from 1997 Water
EPP):
Urban Stormwater
Quality Management

Conditions Plan,

‘ Sewage Management
Stormwater

Management Design Healthy Waters
Obiectives Management Plan (HWMP)
Waste Water ’

Management Plan

(WWMP) WSUD Guidelines

Site Stormwater
Quality
Management Plan

Erosion and
Sediment Control
Plan

[USQMP] Landuse
Constraints based on
Urban Capability
Mapping

Stormwater
Concept Design
Design Objectives
Treatment Measures -
Detailed Design
Construction and
Establishment
Asset Management
Deemed to Comply
MUSIC Auditing

WSUD Layout and
Measures

\

Environmental
Infrastructure, Buffers,
HEV Restriction Areas,

Offsets

Note: A indicates additional policy and legislative input to planning instruments e.g. Coastal Plan. G indicates
additional guidelines and reference documents constituting best practice for stormwater management.
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Total Water Cycle Management Plan Framework
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USQMP Scope for Townsville *
Stage 1 Preliminary Activities

Step 1 Initial scoping of the project

- Identify the main drivers and requirements i.e. policy and legislation (EPP Water and draft SPP
Healthy Waters);
Prepare a draft project scope or framework to take the actions required to comply with ‘new’
requirements (this document).

Step 2 Confirming support for USQMP development

* 6.



Agree on the desired objectives and outcomes for the project;

Define the administrative structure that will be used to coordinate the project;

Appoint a project manager and support staff (including steering group/technical working group
composition);

Develop the action plan (based on the project scope) and budget for the planned life of the
project including adaptive planning and management strategy, communication strategy and
reporting protocols.

Step 3 Information gathering and collation

Define the connections between the main drivers and legislative requirements and other
‘external’ policies and programs i.e. look for opportunities to integrate USQMP activities with
other requirements to be more effective with resource use;

Identify and access existing Council policy, programs, projects, studies, management plans,

maintenance activities relevant to the drivers and requirements;

Collate and reference the material using a spreadsheet database;

Undertake a summary review of collated material and note;

0 Any points of clarification required,

o Other reference material identified and not accessed,

0 The material that is most relevant to the development of the USQMP and TWCMP,

o Existing Council activities that go some way to meet the requirements of the USQMP,

Contact relevant people to access additional reference material, clarify ambiguous material and

discuss projects and programs as necessary to gain a bigger picture of activities connected to

urban stormwater management and the total water cycle management and may include;

o Face to face consultation with staff from TCC departments, DERM, GBRMPA, NQ Dry
Tropics,

o Focus group and/or Technical Working Group meetings with key Council personnel and
appropriate external stakeholders,

Undertake a comprehensive review of the reference material most relevant to the USQMP and

TWCMP (including studies underway and planned) to;

o Identify studies, mapping, modelling, activities and other existing elements that can be
adopted or adapted as part of the USQMP, or to inform the development of the USQMP
and TWCMP including material that,

Defines the biophysical elements of the study area,

Identifies Townsville’s natural assets,

Identifies land use and development growth patterns,

Predicts future population growth and developing areas,

Defines the stormwater infrastructure associated with built environments,

Identifies stormwater management issues in Townsville,

Identifies stormwater pollutant types, sources and levels,

Provides management options for urban stormwater,

Provides examples of WSUD in Townsuville,

Describes current and planned stormwater management activities,

Assesses and/or describes the condition of natural assets,

Assesses and/or describes the effectiveness of stormwater management measures
and infrastructure,

Provides an indication of the likely stormwater quality improvements associated
with management measures e.g. from modelling,

Climate change implications

Review available GIS layers and update land use data i.e. to most recent aerial photography or

SPOT imagery (has been completed to 2005 by Creek to Coral for the Townsville WQIP area);

Delineate catchments and waterways, associated stormwater systems and receiving waters,

which might include open waterways, wetlands, lakes and coastal waters;

Based on the above, define draft functional management units;

Collate all available water quality data in a database, or adapt existing database/s;
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Identify any unmet information requirements for catchment and water quality modelling e.g.
additional event WQ monitoring required;

Act to fill catchment and water quality modelling information requirements as a matter of
priority;

Document issues associated with land use types (residential, commercial, industrial, parks and
open space) and development stage i.e. undeveloped, developed or developing;

Document activities and management practices associated with land use types and
development stage that have the potential to impact stormwater quality. Along with the
identification of generic activities associated with natural areas, formal parks, residential,
commercial and industrial land uses this will also require a review of Council activities (see Step
4);

Consultation, including workshops, as required to review and confirm land use types,
management activities, development stage, growth areas and development trends i.e. to
determine water quality pressures and hazards;

Water quality modelling to confirm high risk areas;

Step 4 Review of management practices and processes
Prepare an action plan to review management practices and processes (It is suggested that the
action plan to review management practices and processes be developed by the Technical
Working Group assigned to assist with the development of the USQMP and TWCMP).

(see Appendix F for more detail)

Stage 2 Risk assessment

Step 1 Compilation of available data to determine d  raft Environmental Values (human use
and aquatic ecosystem) for waterways and waterbodie s impacted by urban stormwater

The levels of aguatic ecosystem protection need to be determined as either high ecological value
(HEV), slightly disturbed (SD), moderately disturbed (MD) or highly disturbed (HD).

Step 2 Identification of appropriate WQOs for corre  sponding EVs
As an interim measure use WQOs adopted for the Townsville WQIP;
Longer term - WQ monitoring to establish local WQ guidelines to determine local WQOs (in
consultation with DERM. Actions to be planned with DERM).

Step 3 Comparison of water quality data with WQOs
Update the water quality (WQ) monitoring database developed by Creek to Coral for the
Townsville WQIP, including confirmation (GPS) of monitoring site locations;
Extract site specific ‘reports’ based on recent data and compare to historic data if available;
Place site WQ reports into the report card format;
Compare site WQ reports to the WQOs for associated functional management units, waterways
and catchments where data is available;
Identify waterways where WQ data is not readily available to assess current condition against
WQOs;
Investigate the possible integration of data collected as part of the development assessment
approval process with the Creek to Coral WQ database.

Step 4 Identify threats to receiving waters from st ~ ormwater

- Document major site-specific and transient activities with potential to damage receiving water
EVs for each catchment, waterway and, where possible, functional management unit using
information collated and reviewed in Stage 1 including;
0 Townsville WQIP reports e.g. Pollutants and Sources Report,
0 Former CoT and TCC USQMPs,
0 Technical Working Group consultation




o0 Stakeholder consultation.

Step 5 Rate threats to EVs

- Review information from Stage 1 for relevant material;
Estimate the pollutant load generated and the frequency of occurrence e.g. modelling;
Review any measured impact of threats / activities on receiving environments e.g. WQ
monitoring data and incident reports;
Where quantitative information is not available use informed assessment e.g. professional
judgment and experience, local knowledge, history of spills, complaints, age of infrastructure
etc;
Consult with the Technical Working Group (Council), State agencies (DERM), regional NRM
body and others as appropriate;
Document the findings and rate threats on a three or five point scale.

Step 6 Site assessments
Identify areas where additional information is required;
Review and pilot site assessment process prepared for SQMF (Gunn 2006);
Conduct site assessments;
Compile results and cross reference / add to previous findings.

Step 7 Risk assessment
Document values and threats for each functional management unit, waterway and catchment
using information from Stages 1 and 2;
Calculate potential risks by multiplying the threat by the value i.e. threat x value = risk.

Step 8 Stakeholder workshop/s to review findings an d amend EVs and threat ratings
Step 9 Follow up and resolve any significant disagr ~ eements
Stage 3 Development of USQMP Management Options and  Actions

The USQMP will provide actions and strategies to be undertaken by Townsville City Council, and its
partners as appropriate, to meet the agreed objectives and values identified and confirmed in Stage
2.

Step 1 Identify the range of available management o ptions to address issues / threats
identified in Stage 2

Step 2 Align potential management options with func tional management units, waterways
and catchments as appropriate
Identify the options that could be used to address the priority issues associated with each
functional management unit, waterway and catchment;
Identify resource and funding requirements for the various options;
Identify impediments and opportunities associated with the options;
Use a decision support matrix, or similar process, as an initial filter to identify the most
practical options;
Prepare strategies and draft catchment-based action plans incorporating the most practical
options identified (this may include the preparation of a Waterway Action Plan or
Catchment Management Plan for priority areas).

Step 3 Evaluate cost effectiveness of options and p  rioritise management actions
Develop a cost-effectiveness index to assist with prioritisation of management actions and
sequencing / timeframe;
Identify resource and funding requirements for the various options, strategies and plans;
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Identification and assessment of the social, economic and environmental implications of
implementation including alignment with Council’s priority infrastructure plan;
Develop the plan based on information gathered which may include the need to;

0 assess the cost-effectiveness of potential control techniques,

0 rank control measures in order of cost-effectiveness,

0 review alternative catchment land use and management techniques and point source
control scenarios. Model various water quality outcomes until a satisfactory balance is
achieved between development and required environmental objectives, having regard
to social and economic implications.

Step 4 Document USQ Strategies and Management Actio  ns

Incorporate option analysis findings, stormwater quality protection and improvement

strategies, management actions (including development of area-specific action plans),

estimated timeframes and assumed responsibilities in the USQMP report;

Review Council planning and development approval requirements and prepare a strategy

to align USQMP actions with development assessment processes including;

o land use and capability mapping with appropriate zoning for protection of EVs
including;

present and future land use,

environmental and other constraints,

land use capability (physical components),

land use suitability (incorporating socio-economic components),

riparian condition and buffering capacity,

a waterway and wetland overlay showing HEV areas,

environmentally sensitive areas,

water quality and flow hazards and threats,

land to be set aside for drainage corridors and pollution control infrastructure.

o planning scheme provisions and development assessment conditions consistent with
water quality and waterway protection (best practice land management and pollution
control),

0 monitoring, auditing and enforcement,

0 a cost strategy apportioning priority infrastructure charges for stormwater management,
waterway and WSUD infrastructure maintenance, and water quality monitoring.

Investigate opportunities for stormwater harvesting, recycling and reuse;

Integrate findings into other components of the TWCMP e.g. sewage management, and

other Council programs and planning processes e.g. Corporate Plan;

Develop waterway action plans addressing specific waterways (or reaches) and

achievement of specific water quality objectives;

Prepare a communication strategy incorporating reporting components and education,

awareness, training and behaviour change programs;

Prepare a monitoring, evaluation and review strategy incorporating adaptive management

capability;

Secure stakeholder and community input and review and amend the plan if necessary;

Secure necessary funding required to implement strategies.

Step 5 Prepare an Implementation Plan
The implementation plan should specify:
Priority actions,
Funding and resources,
Responsibilities,
Timeframes,
Reporting requirements and processes,
Monitoring, evaluation and review processes,
Communication approach and processes.
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! The water conservation requirements of the QDC do not currently apply to high density residential,

therefore two WSUD solution were trialled, with and without rainwater tanks
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2 For example, assume a low density residential development (per Case Study 1) with 1,000 lots has

an annual WSUD maintenance cost of $20,000 to $40,000 ($20-40/lot). Assume 500 m of downstream
waterway is protected from degradation as a result of the WSUD. The local Council saves $12,500 per
annual in waterway maintenance rehabilitation costs (i.e. $25/m/year which excludes rectification capital
costs). In this case, annual maintenance costs are partly covered by savings. Where significant
maintenance works in downstream ecosystems are required (i.e. large scale algae blooms and weed
infestation) then these maintenance costs could significantly outweigh WSUD maintenance costs.
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This calculation did not include the pollutant loads removed in the base case scenario (loads associated with

rainwater reuse)

Melbourne Water: Stormwater Quality Offsets, A guide for developers.
® A levelised annual treatment cost of $ 515,000 per tonne (the average of the $ 180,000 to $ 850,000 range
as presented above) of nitrogen removed has been used in this calculation. The estimates were originally
calculated to provide estimates for efficient pricing of wastewater services and it is recognised that there are
inherent limitations with adopting this data for this calculation, however this data represents the best

estimate available.

® The incremental costs of WSUD compared to the base case
" The life cycle of the WSUD elements has been modelled as 25 years
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?roperty value (or premium) and the further away from waterways the lower the property value.
0 Using an average house price of $400,000 and 11 dwellings per hectare

11

Using an average house price of $400,000 and 11 dwellings per hectare

This represents an average value across Queensland. The closer to waterways the higher the
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14 Range provided for all geographic locations (climatic zones)

!5 The life cycle of the WSUD elements has been modelled as 25 years
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The source of this information is Assessment of Selected Riparian Systems of the Ross and Black
River Basins Townsville / Thuringowa Region (C and R Consulting 2007) and Assessment of
Selected Riparian Systems of the Ross and Black River Basins and Selected Other Drainage
within the Townsville / Thuringowa Region Stage 2 (C and R Consulting 2008).
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Focus Area

Rating

Summary Comments on Condition

Crystal Creek Sub Basin

Crystal Creek

1% and 2" order streams are generally in good condition. Threats

Upper Reaches Good to bank stability occur on alluvial sections mainly due to a
combination of:
Disturbance from agricultural practices, and
Removal of remnant vegetation in buffer zones.
Crystal Creek Moderately modified remnant condition. With significant clearing
Lower Reach next to 3rd and 4th order streams. Major threats from:
Disturbance from agricultural practices,
Removal of remnant vegetation in buffer zones, and
The presence of sodic and erodible soils.
Lorna Creek - Clearing for agriculture in upper reaches.
Good

Creek 1 Good Minimal clearing only around highway.

Creek 2 Fully cleared in middle reaches on erodible sodic soils. Upper and
lower reaches have good condition with fully intact riparian zones.

Ollera Creek Good Little to no clearing has taken place within the upper granitic

Upper Reaches slopes of Ollera Creek.

Ollera Creek Variable condition with different channels having different riparian

Mid Reaches condition. Some channels are totally cleared on erodible sodic
soils.

Ollera Creek Good Lower reaches are in good condition with minimal disturbance

Lower Reaches around transport corridors.

Scrubby Creek Poor Little to no native vegetation exists within the designated buffer
width along the majority of the creek.

Creek 3 -Poor | Two major channels have a very varied condition ranging from full
coverage within the designated buffer zone to no riparian
coverage at the high bank.

Hencamp Creek - Little to no clearing has taken place within the upper granitic

Upper Reaches Good slopes of Hencamp Creek.

Hencamp Creek -Poor | Variable condition with different channels having different riparian

Lower Reaches

condition. Some channels are totally cleared on erodible sodic
soils.

Rollingstone Creek Sub Basin

Rollingstone
Creek
Upper Reaches

Good

The upper granitic slopes are in pristine condition with little to no
incursion into the designated buffer zone. The alluvial flats are in
relatively good condition however there is some incursion into the
designated buffer zone.

Rollingstone
Creek
Lower Reaches

Clearing has occurred to the high bank. Adjacent land uses within
this area are currently agricultural lands and degraded
agricultural/pastoral lands.

Unnamed Creek
(Creek 4)

Over half of the Creek has been cleared to the high bank with
adjacent land uses being current agricultural or previous
agricultural/pastoral lands.




Focus Area Rating Summary Comments on Condition
Surveyors Creek Variable condition with different channels having different riparian
Poor condition. Some channels are totally cleared on erodible sodic
soils.

Creek 5 Good Good condition with minimal incursion into the designated buffer
zone.

Wild Boar Creek Good Good condition with minimal incursion into the designated buffer
zone.

Station Creek Good Good condition with minimal incursion into the designated buffer
zone.

Creek 6 Good Good condition with minimal incursion into the designated buffer
zone.

Saltwater Creek Good Good condition with minimal incursion into the designated buffer

Upper Reaches zone.

Saltwater Creek Good - Breaches of the designated buffer zone include road and rail

Lower Reaches corridors and some minor clearing for unknown purposes and for
aquaculture.

Cassowary/Camp | Good Good condition with minimal incursion into the designated buffer

Oven Creek zone.

Lillypond Creek A large section of non-remnant vegetation exists between the rail
and road corridor. This area is degraded agricultural/pastoral land,
which is starting to regrow. Contains a mixture of native and
invasive species.

Leichhardt Creek | Good Minimal clearing has occurred with only one breach into the

Upper Reaches designated buffer zone for property access on the alluvial plains.

Leichhardt Creek Disturbances in the upper part of this reach seem to be in relation

Mid Reaches to an old quarrying operation.

Leichhardt Creek Disturbances between the Bruce Highway and the railway corridor

Lower Reaches

are extensive with the northern bank completely cleared between
these two points.

Bluewater Creek Sub Basin

Sleeper Log
/Christmas Creeks
Upper Reaches

Clearing in the southern section on the alluvial plains can be
attributed to agricultural purposes and possibly an old WW?2
airstrip.

Sleeper Log

Breaches of the designated buffer zone include road and rail

/Christmas Creeks | Good corridors and some minor clearing for unknown purposes, and for

Lower Reaches aquaculture.

Two Mile Creek Good The only breach of the designated buffer zone is for road and rail
corridors and some minor clearing for aquaculture purposes in the
estuarine/sand dune zone.

Creek 7 Good Creek 7 has pristine riparian vegetation with only one breach
within the designated buffer being the railway corridor.

Creek 8 Good The only breach of the designated buffer zone is for road and rail
corridors.

Bluewater Creek Good There is minimal disturbance at the base of the scarp with some

Upper Reaches

minor encroachments into the riparian vegetation




Focus Area Rating Summary Comments on Condition

Bluewater Creek Poor This reach is highly modified with major breaches into the

Middle Reaches designated buffer zone. This poor condition is mainly due to
residential properties on the northern side and pastoral uses on
the southern bank.

Deep/ Althaus/ Several 1st and 2nd order streams have little to no riparian

Healy Creeks vegetation within the designated buffer zone. The majority of

Upper Reaches clearing within this reach has been for cattle grazing.

Deep/ Althaus/ Poor - Significant areas adjacent to 3rd and 4th order streams are

Healy Creeks cleared within the designated buffer zone, however little of this

Lower Reaches

clearing is directly adjacent to the channel.

Black River Sub Basin

Black River Moderate - The majority of the area is in good condition with minimal
Upper Reaches Good incursion into the recommended buffer zone.

(to confluence

with Alice River)

Black River Poor Adjacent areas have been highly modified with significant reaches
Mid Reaches in both 1st /2nd order streams and 3rd/4th order rivers having little

(to Black River
Bridge)

to no remnant riparian vegetation.
Significant stretches directly adjacent to the rivers are currently
used for cattle grazing, small crops farming and rural residential.

Black River
Lower Reaches

Poor-Moderate

Significant areas adjacent to 1st/2nd and 3rd/4th streams cleared
to the high bank.

Bohle River Sub Basin

Bohle River Poor- Moderate | Large areas adjacent to 1st and 2nd order streams with little to no
Upper Reaches buffering capacity.
Bohle River Poor- Moderate | Highly modified with significant reaches having little to no remnant
Mid Reaches riparian vegetation, including areas adjacent to grazing lands.
No recognisable riparian vegetation units buffering the Bohle
Industrial Area.
Significant para grass infestations do occur within these areas,
offering some bank stability and erosion protection.
Bohle River Poor-Good Highly variable area including the Bohle and Louisa Creek
Lower Reaches Industrial Areas which have zones of little to no remnant or natural
riparian vegetation remaining.
Other areas in the lower reaches of the Bohle and Town Common
area have well-established riparian features of national
significance.
Lower Ross River Sub Basin
Ross River Moderate - Negative Causes:
(Dam wall to Black | Very Poor Residential development.

Weir)

Continued riparian vegetation clearance.
Annual burn-off.
Positive Causes:
“Special Usage” Zone within Army Reserve.
Well-managed park lands between Apex Park and Loam
Island.




Focus Area Rating Summary Comments on Condition

Ross River Poor Heavily modified for residential development.

(Black Weir to

Aplins Weir)

Ross River Poor - Good Riparian condition ranges from poor to excellent.

Lower Reaches Area between Townsville Golf Course and Rooneys Bridge is in

(Below Aplins) particularly poor condition.

Ross Creek Poor Modified native vegetation remaining above and adjacent to,
Woolcock Street crossing. Minor native riparian vegetation
remaining below the crossing with a sharp decrease, to total
removal of native vegetation, with proximity to CBD and the Port.

Upper Ross River Sub Basin

Ross River
Upper reaches
east of Lake Ross

Poor-Moderate

Large areas adjacent to major drainage lines have no remnant
riparian vegetation.
Catchment soils are highly dispersive and erodible.

Lake Ross Poor-Moderate | Highly modified system with no remnant vegetation present within
the whole of the system.
However, within this zone there is a modified zone with significant
buffering capacity and habitat value.
Ross River Moderate - Relatively good condition.
Upper reaches Good Majority of the inflowing rivers have adequate vegetation buffer
west of Lake Ross Zones.
Major impact within this zone is quarrying activities.
Mt Stuart Moderate - Small first order creeks within the Mt Stuart Training Area have
Upper Reaches Good poor vegetation cover, erodible and dispersive soils, and may also

traverse through old munitions dumps.

Stuart Creek Sub Basin

Stuart Creek Good Little clearing within the designated buffer zone maintaining
Upper Reaches natural riparian values from the high bank.

Stuart Creek Poor Significant clearing has occurred within the designated buffer
Mid Reaches zone, with major impacts coming from quarrying and industrial
activities within these areas.

Stuart Creek - Lower reaches have extensive estuarine riparian zones.

Lower Reaches Good

Alligator Creek Sub Basin

Alligator Creek All the areas within the Bowling Green Bay National Park are in

Upper Reaches pristine condition with only minimal incursion into the designated
buffer zone. Riparian condition is compromised in the western
anabranches with unconfirmed land use and cattle grazing taking
place within this part of the catchment.

Alligator Creek Poor Disturbance from grazing and rural residential purposes has

Mid Reaches resulted in little to no natural riparian vegetation along large areas
in both 1st/2nd order streams, and 3rd/4th order streams.

Alligator Creek Good The majority of the reach is bordered with mangroves grading to

Lower Reaches

sparsely vegetated estuarine salt flats. This is the natural

condition of the area.
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