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1.1 APPENDIX 1: CONCEPTUAL MODELS FOR PRESSURE/DRIVER – 
VECTOR – CONDITION IN THE MARY CATCHMENT 

 
Mary River Estuary Section: 6.0km from the river-mo uth 
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Figure 1: Conceptual model of driver/pressure – vec tor – condition in the Mary River Estuary, 6.0km 
site.  Line thickness relates directly with the str ength of correlation between the indicators and the ir 
dependent variables. 
 

Turbidity  = 6.07±0.52 - 0.07±0.01[Conductivity].  This relationship covers 22% of the measured variation 

in turbidity as being dependent on conductivity.  There was no significant relationship with discharge and the 
Southern Oscillation Index in the stepwise multiple regression. 
 
Log [Chl_a] = 0.013±0.006[Temperature] - 0.495±0.075 log[Light penetration] - 0.033±0.136.  This 
relationship covers 26% of the measured variation in turbidity as being dependent on temperature and light 
penetration. 
 
[Dissolved Oxygen] = 103.28±3.269 - 0.424±0.140[Temperature] – 3.487±1.715 log[Chl_a].  This relationship 
covers 10% of the measured variation in dissolved oxygen as being dependent on temperature and 
chlorophyll-a concentration. 
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Mary River Estuary Section: 22.5km from the river-m outh 
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Figure 2: Conceptual model of driver/pressure – vec tor – condition in the Mary River Estuary, 22.5km 
site.  Line thickness relates directly with the str ength of correlation between the indicators and the ir 
dependent variables. 
 
Ln[Turbidity] = 9.183±2.226 - 0.026±0.004[Conductivity] – 2.091±0.964[Tidal Difference].  This relationship 
covers 21% of the measured variation in turbidity as being dependent on conductivity and the average 
monthly tidal range.  There was no significant relationship with the Southern Oscillation Index in the stepwise 
multiple regression. 
 
[TN] = 0.18±0.02.log[Discharge] + 0.61±0.02.  This relationship covers 33% of the measured variation in total 
nitrogen as being dependent on discharge.  There was no significant relationship with the Southern 
Oscillation Index in the stepwise multiple regression. 
 
Ln[Organic N] = 0.37±0.04.log[Discharge] - 1.33±0.04.  This relationship covers 35% of the measured 
variation in organic nitrogen as being dependent on discharge.  As with total nitrogen was no significant 
relationship with the Southern Oscillation Index. 
 
Ln[TP] = 0.35±0.05.log[Discharge] – 2.89±0.05.  This relationship covers 27% of the measured variation in 
total phosphorus as being dependent on discharge. 
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Mary River Estuary Section: 36.1km from the river-m outh 
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Figure 3: Conceptual model of driver/pressure – vec tor – condition in the Mary River Estuary, 36.1km 
site. Line thickness relates directly with the stre ngth of correlation between the indicators and thei r 
dependent variables. 
 
Log[Turbidity] = 5.12±1.05 - 0.04±0.02.ln[Conductivity] – 1.41±0.46.[Tidal Difference].  This relationship 
covers 9% of the measured variation in turbidity as being dependent on conductivity and the average 
monthly tidal range.  There was no significant relationship with the Southern Oscillation Index in the stepwise 
multiple regression. 
 

Ln[Chl_a] = 2.11±0.43 rationLightpenet  + 0.02±0.23.  This relationship covers 13% of the measured 

variation in turbidity as being dependent on light penetration (secchi depth), with no significant relationship 
being measured for temperature. 
 
Ln[Dissolved Oxygen] = 4.769±0.063 - 0.021±0.003.[Temperature] + 0.062±0.010.ln[Chl_a].  This 
relationship covers 39% of the measured variation in dissolved oxygen as being dependent on temperature 
and chlorophyll-a concentration. 
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Mary River Estuary Section: 56.7km from the river-m outh 
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Figure 4: Conceptual model of driver/pressure – vec tor – condition in the Mary River Estuary, 56.7km 
site.  Line thickness relates directly with the str ength of correlation between the indicators and the ir 
dependent variables. 
 

Turbidity  = 0.88±0.22.Log.[Discharge] + 3.69±0.22.  This relationship covers 10% of the measured 

variation in turbidity as being dependent on discharge.  The stepwise multiple regression indicated no 
significant relationship with the monthly tidal range or the Southern Oscillation Index. 
 
Ln.[TN] = 0.25±0.03.log[Discharge] - 0.82±0.03.  This relationship covers 27% of the measured variation in 
total nitrogen as being dependent on discharge.  There was no significant relationship with the Southern 
Oscillation Index in the stepwise multiple regression. 
 
Ln[Organic N] = 0.17±0.03.log[Discharge] - 1.04±0.03.  This relationship covers 17% of the measured 
variation in organic nitrogen as being dependent on discharge.  As with total nitrogen was no significant 
relationship with the Southern Oscillation Index. 
 

TP = 0.030±0.005.log[Discharge] + 0.213±0.005.  This relationship covers 17% of the measured variation 
in total phosphorus as being dependent on discharge. 
 
Ln[Chl_a] = 0.09±0.02[Temperature] – 4.60±0.85.ln[NH3] + 0.14±0.39.  This relationship covers 25% of the 
measured variation in chlorophyll-a as being dependent on temperature and ammonia concentrations, with 
no significant relationship being measured for filterable reactive phosphorus, oxides of nitrogen, or light 
penetration. 
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Lower Mary River Section: 91.0km from the river-mou th 
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Figure 5: Conceptual model of driver/pressure – vec tor – condition in the Lower Mary River, 91.0km 
site. Line thickness relates directly with the stre ngth of correlation between the indicators and thei r 
dependent variables. 
 
Turbidity = 0.28±0.08.Log100[Discharge] + 0.43±0.04.  This relationship covers 11% of the measured 
variation in turbidity as being dependent on discharge. The stepwise multiple regression indicated no 
significant relationship with the Southern Oscillation Index. 
 
Ln.[TN] = 0.75±0.09.Log100[Discharge] – 1.12±0.05.  This relationship covers 39% of the measured variation 
in total nitrogen as being dependent on discharge.  
 
Ln[Organic N] = 0.40±0.10.Log100[Discharge] - 1.17±0.05.  This relationship covers 13% of the measured 
variation in organic nitrogen as being dependent on discharge.  
 
Log100TP= 0.14±0.03.log100[Discharge] - 0.72±0.01.  This relationship covers 24% of the measured variation 
in total phosphorus as being dependent on discharge.  
 
Ln[Chl_a] = 0.08±0.02[Temperature] – 3.29±0.71[NOx] + 0.89±0.25[Turbidity] - 0.77±0.44.  This relationship 
covers 38% of the measured variation in chlorophyll-a as being dependent on temperature and NOx 
concentrations, with no significant relationship being measured for filterable reactive phosphorus, oxides of 
nitrogen, or light penetration. 
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Lower Mary River Section: 170.4km from the river-mo uth 

Discharge 

(m3.s-1)

Turbidity 
(NTU)

TN 
(mg/L)

Organic N 
(mg/L)

TP (mg/L)

NOx 

(mg/L) NH 3 (mg/L)
FRP 

(mg/L)

Chlorophyll-a 
(mmmmg/L)

C
on

di
tio

n
D

riv
er

V
ec

to
r

 
Figure 6: Conceptual model of driver/pressure – vec tor – condition in the Lower Mary River, 170.4km 
site. Line thickness relates directly with the stre ngth of correlation between the indicators and thei r 
dependent variables. 
 

Turbidity  = 2.3±0.3.Log100[Discharge] + 2.2±0.2.  This relationship covers 31% of the measured variation 

in turbidity as being dependent on discharge.  The stepwise multiple regression indicated no significant 
relationship with the Southern Oscillation Index. 
 
Ln[TP] =  -0.96±0.13.Log100[Discharge] - 1.76±0.07.  This relationship covers 34% of the measured variation 
in total phosphorus as being dependent on discharge.  There was no significant relationship with the 
Southern Oscillation Index in the stepwise multiple regression. 
 

Log[Chl_a] = 1.4±0.3 FRP  – 1.9±0.5 NH3  + 0.4±0.1.  This relationship covers 21% of the measured 
variation in chlorophyll-a as being dependent on filterable reactive phosphorus and ammonia concentrations, 
with no significant relationship being measured for temperature, turbidity or concentrations of oxides of 
nitrogen. 
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Upper Mary River Section: 244.1 km from the river-m outh 
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Figure 7: Conceptual model of driver/pressure – vec tor – condition in the Lower Mary River, 244.1km 
site. Line thickness relates directly with the stre ngth of correlation between the indicators and thei r 
dependent variables. 
 

Turbidity  = 0.39±0.6Ln.[Discharge] + 2.13±0.11.  This relationship covers 27% of the measured variation 

in turbidity as being dependent on discharge.  The stepwise multiple regression indicated no significant 
relationship with the Southern Oscillation Index. 
 
Log100[TN] =  0.026±0.005.Ln[Discharge] – 0.266±0.009.  This relationship covers 21% of the measured 
variation in total nitrogen as being dependent on discharge. 
 
Organic N = 0.011±0.005.Ln[Discharge] + 0.244±0.009.  This relationship covers 4% of the measured 
variation in organic nitrogen as being dependent on discharge.  
 
Ln[TP] =  0.084±0.024.Ln[Discharge] – 3.42±0.04.  This relationship covers 11% of the measured variation in 
total phosphorus as being dependent on discharge.  There was some evidence for serial correlation of the 
time series data, which means that the validity of the statistical relationship between phosphorus and 
discharge may be overemphased. 
 

Ln[Chl_a] = 0.11±0.02[Temperature] – 12.8±2.3 FRP  – 43.3±15.2 NH3  + 0.28±0.05 Turbidity  - 

0.36±0.41.  This relationship covers 40% of the measured variation in chlorophyll-a as being dependent on 
filterable reactive phosphorus and ammonium concentrations, as well as turbidity and temperature.  
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1.2 APPENDIX 2: MANAGING  EXISTING WATER QUALITY   
 
2.1 GOALS 
 
2.1.1 To ensure that a water supply for all users of water within the Mary catchment which is of 

good quality and ecologically and socially sustainable 
 
2.2 OBJECTIVES 
 
2.2.1 To ensure a water supply for all users which is economically, ecologically and socially 

sustainable 
2.2.2 To ensure that the speed and volume of catchment run off from the catchment more closely 

resembles the “natural” state 
 
2.3 STRATEGIES 
 
2.3.1 Use existing developed water supplies as efficiently as possible 
2.3.2 Establish and transfer available information on water resources 
2.3.3 Stimulate community discussion on population issues and water consumption 
2.3.4 Lift awareness and understanding of water and wastewater management 
2.3.5 Develop management techniques for streams within the catchment which are stressed 

through uncontrolled demands for water  
 
Action  
 

By whom  By when  

Promote potable reuse schemes, grey water recycling, rainwater 
tanks, metering, leak detection programs, dual reticulation and user 
pay pricing for both urban and rural supplies particularly in SE 
Queensland 

WaterA’s 
LGA.s 
DNRW 

ongoing 

Foster water harvesting in high flow periods in preference to weir 
impoundments on the Mary and its Tributaries  

BMRG 
DNRW 
LGAs 

ongoing 

Install meters for irrigators and establish levels of use for rural licence 
holders on regulated and non regulated streams 

WaterA’s 
DNRW 

ongoing 

Review and improve water release methodology and monitoring from 
impoundments particularly dams. New dams to have multilevel 
offtakes incorporated into design. Retrofitting to existing situations. 

WaterA’s 
DNRW 

2010 
ongoing 

Inform LGAs and the community of water availability within the 
catchment 

DNRW 3 yearly 

Regularly conduct audits of rural residential surface and ground water 
use and management for impacts on water availability and widely 
distribute the results to the community and LGAs 

DNRW 3 yearly 

Conduct a study into the relationship between impoundments and the 
riverine, estuarine  and marine environments of the Mary and the 
Great Sandy Marine Park 

BMRG 
DNRW 
EPA 
QWI 
Science  
Provider 

Commence 
2010 

Where a weir water storage requires replacement or refurbishment 
replacement with off stream storage facility is to be seriously 
considered and the weir storage removed  

Qld Govt 
LGAs 

From 2010 
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Develop industry based BMPs to reduce pollution from agricultural 
sources and review existing 

AG 
industries 

Ongoing 
Review 
Progress 
2010 

Educate on the relationship between water supply and wastewater 
treatment 

DNRW ASAP 

 
3 IMPROVING WATER QUALITY 
 
3.1 GOALS 
 
3.1.1 Sediment, nutrient, and herbicides delivered to receiving waters of the Mary Catchment are 

stabilised and reduced by 2050. 
 
3.2 OBJECTIVES 
 
3.2.1 To continuously improve water quality within the catchment within the limits of practicality  
3.2.2 To ensure that all water users put back water quality of a comparable quality that they take 

out 
3.2.3 To ensure that long term continued funding is available for water quality improvement 

works 
 
3.3 STRATEGIES 
 
3.1 Establish credible information on water quality within the catchment, past and present as a 

basis for decision making 
3.2 Raise the profile of water quality with Government, NRM bodies and the Community 
3.3 Eliminate the impact of sewage pollution (emphasis on STPs) 
3.4 Implement measures to reduce the pollutant loads from urban stormwater runoff 
3.5 Implement measures to reduce the pollutant loads from sand/gravel extraction and mining 

activities 
3.6 Implement measures to reduce the pollutant loads from weirs on the Mary and its tributaries 
3.7 Identify diffuse sources of pollution in the catchment 
3.8 Reduce diffuse sources of pollution in the catchment 
3.9  Establish financial security for actions 
3.10 Establish expertise to implement actions 
 
STRATEGY 3.1 Establish credible information on wate r quality within the catchment, past 
and present as a basis for decision making. 
 
Action  
 

By 
whom 

By when  

Support the continued funding of  the catchment based water quality 
monitoring program which presently provides both ambient and event 
based (flood) based data 

DNRW 
EPA 
BMRG 
CWQA 
MRCCC 
QWI 
LBCCG 

Established 
 

Collect and interpret data on water quality (which distinguishes between 
natural and human induced sources of poor water quality) to identify 
current status, changes and trends 

As 
above 

ongoing 
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Determine the impact on the marine environment of waters from the Mary 
catchment, including impact on commercial fisheries and recreational 
industries 

EPA  
DNRW  
QDPI 
BMRG 
QWI 

ASAP 

 
STRATEGY 3.2 Raise the profile of water quality wit h Government, NRM bodies and the 
Community 
 
Action  
 

By 
whom 

By when  

Continue to support CWQA, Landcare and waterwatch community 
groups 

BMRG 
 

ongoing 

Hold a technical water quality forum which focuses on water quality 
and its improvement in the catchment  

BMRG 
EPA 
DNRW 

3 yearly first 
2009 

Provide meaningful incentives and penalties to encourage elimination 
of discharges 

LGA’s 
EPA 

ongoing 

Promote the concept of zero discharge of pollutants to waterways from 
point sources 

LGAs 
MRCCC 
EPA 

ongoing 

Provide 5 yearly pollution statements and maps of the catchment to 
community groups 

EPA 
DNRW 

ongoing 

 
STRATEGY 3.3 Eliminate the impact of sewage polluti on (emphasis on STPs) 
 
Action  
 

By 
whom 

By 
when 

Progressively up grade all STPs in the catchment to include tertiary treatment 
(nutrient removal) and effluent reuse to ensure all point source pollution 
sources to receiving waters meet EPA guidelines 

Q/Gov 
EPA 
LGAs 

2010 

Encourage the development of legislation which discourages any point 
source release to receiving waters 

Q/Gov 
EPA 

2015 

Implement a fight phosphorus campaign to reduce inputs to STP’s BMRG 
LGAs 
EPA  
DNRW 

ASAP 

Encourage LGAs to inspect and manage septic systems within the Mary 
catchment 

BMRG 
EPA 

2010 

Develop a sewage effluent control education and information package for 
small communities 

EPA 
LGAs 

2010 

Eliminate illegal connections to the sewage system particularly stormwater LGAs Ongoing 
Reduce trade waste from urban sewage systems and promote trade waste 
controls and reuse 

EPA 
LGAs 

Ongoing 

Implement potable reuse, dual reticulation and land disposal as appropriate EPA 
LGAs 

Ongoing 

Develop procedures for use of sludge rather than as land disposal LGAs 
EPA 

ASAP 

Encourage better management of reuse systems which have better capacity 
to cope with rainfall events 

LGAs 
EPA 

ASAP 
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Encourage dry compositing toilet systems rather than septics LGAs 
EPA 

ASAP 

Educate on the relationship between water supply and waste water and the 
need to link their funding 

DNRW ASAP 

 
STRATEGY 3.4 Implement measures to reduce the pollu tant loads from urban stormwater 
runoff 
 
Action  
 

By 
whom 

By 
when 

Develop and implement urban runoff control plans for all towns and BMP 
guidelines for the catchment 

DHLGP 
LGAs 
EPA 
BMRG 

2010 

Encourage urban runoff control measures into new and existing areas prior to 
discharge into waterways eg discharge via retention ponds and or artificial 
wetlands stocked with native macrophytes 

LGAs 
EPA 

ongoing 

Undertake education campaign to highlight the impacts of urban stormwater 
pollution in the Mary and possible solutions 

EPA 
LGAs 
BMRG 

2010 

Lift compliance with urban runoff and stormwater legislation, eg by laws and 
incentives 

EPA 
LGAs 

ASAP 

Involve community groups in determination and management of urban 
stormwater runoff and artificial wetland construction 

BMRG ongoing 

Encourage storm water harvesting as both a raw water source and for some 
treatment in reuse schemes when normal supplies are low eg watering of 
council parks and dust control 

EPA 
LGAs 

ongoing 

 
STRATEGY 3.5 Implement measures to reduce the pollu tant loads from sand/gravel 
extraction and mining activities 
 
Action  
 

By 
whom 

By 
when 

Develop and implement urban runoff control plans for all towns and BMP 
guidelines for the catchment 

DHLGP 
LGAs 
EPA 
BMRG 

2010 

 
STRATEGY 3.6 Implement measures to reduce the pollu tant loads from weirs on the Mary 
and its tributaries 
 
Action  
 

By 
whom 

By 
when 

Investigate, as required, the replacement of weirs from the Mary and its 
tributaries with off stream storages 
 

DNRW 
 

2010 

 
STRATEGY 3.7 Identify diffuse sources of pollution in the catchment 
 
Action  
 

By 
whom 

By 
when 
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Conduct water quality studies for all water storages within the  catchment and 
develop Water Quality Management Strategies for each including for 
environmental and event releases 

BMRG 
EPA 
DNRW 

2010 

Conduct water quality modelling studies within the Mary catchment pertaining 
to diffuse pollutant supply 

BMRG 
DNRW 
QDPI 

2010 

Apply decision support package to land use map of Mary and determine 
sources of nutrients 

BMRG 
DNRW 
QDPI 

2010 
 

Involve community groups in determination of diffuse point sources BMRG 
 

ongoing 
 

 
STRATEGY 3.8 Reduce diffuse sources of pollution in  the catchment 
 
Action  
 

By whom  By when  

Implement water quality strategies for water supply impoundments Dam  
managers 

2010 

Reduce stock access (especially cattle and horses) to streams, dams and 
rivers to reduce sediment and nutrients reaching waterways and damage 
to banks and riparian vegetation including the introduction of offstream 
stock watering points 

Qld Govt 
LGAs 
Ag 
Industry 

Ongoing 

Continue improvements in managing runoff from forestry plantations QDPI 
Forestcom 
EPA 

ongoing 

Reduce contamination  of surface and ground water in the catchment 
from mining activities and implement rehabilitation measures 

DME 
EPA 

ongoing 

2.8.5  Improve road design and construction on hydrology and water 
quality in particular from runoff, bridges and culverts with allowance for 
biopassage 

Qld Govt 
LGAs 

From 
2010 

Where road, bridge, ford or culverts require replacement or refurbishment 
appropriate sediment/erosion control are to be incorporated into contracts 
and audited 

Qld Govt 
LGAs  

From 
2010 

Where a weir water storage requires replacement or refurbishment 
replacement with off stream storage facility is to be seriously considered 
and the weir storage removed  

Qld Govt 
LGAs 

From 
2010 

Review Native Forrest and Plantation Management Code and Agricultural 
Codes of Practice to ensure the meet BMP with respect to riparian buffer 
widths and forestry track construction and harvesting in steep unstable 
areas and audit practices to ensure compliance 

AG 
industries 
Qld Govt 
LGAs 

Ongoing 
Review 
Progress 
2010 

Encourage widespread adoption of QDOs dairy effluent control guidelines  QDO 
BMRG 
QDPI 
Agforce 

2010 

Provide incentives to primary producers to upgrade equipment and 
techniques to ensure that all waste waters are reused in a sustainable 
manner to minimise nutrients entering streams and rivers 

BMRG 
Qld Govt 
Q DPI&F 
 

Ongoing 
Review 
Progress 
2010 

Review licence conditions and riparian rights in unregulated tributaries to 
reduce dissolved oxygen and salinity problems that may relate from 
abstraction 

DNRW 2010 
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Review and audit recreational vehicle (4WDs and motor cycles) use 
within the catchment, particularly in steeper areas to reduce sediment 
reaching streams and rivers 

Qld Govt 
LGAs 
Q Trans 

2010 

Review and audit recreational and professional boat usage with streams, 
rivers, weirs and impoundments to reduce damage to banks and 
sediment  

Qld Govt 
LGAs 
Q Trans 

2010 

 
STRATEGY 3.9 Establish financial security for actio ns 
 
Actio n  
 

By whom  By 
when 

Establish a WQIP levy for the Mary River Catchment of 1c per kilolitre to be 
collected by appropriate Water Authority and paid directly to the Mary 
Catchment WQIP and Management Trust Fund (Funds to be used for 
community Catchment and Landcare activities appropriate to WQIP, 
riparian restoration, other WQIPO works and to support WQIP Co-ordinator 

Qld 
Govt 
Water 
Authorities 
LGAs 

2010 
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STRATEGY 3. 10 Establish expertise to implement act ions 
 
Action  
 

By whom  By 
when 

Establish a WQIP Co-ordinator for the Mary River Catchment funded from 
the  Mary Catchment WQIP and Management Trust Fund to co-ordinate 
community Catchment and Landcare activities appropriate to WQIP, 
riparian restoration, other WQIPO works and evaluate and report on WQIP 
and WQ improvement 

Qld 
Govt 
Water 
Authorities 
LGAs 

2010 
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4 POTENTIAL BENEFITS AND DRAWBACKS OF MANAGEMENT ST RATEGIES 
 
STP upgrade 
 
Potential benefits  Potential drawbacks  
Mitigates water quality deterioration 
 
 

 

 
Stock control 
 
Potential benefits  Potential drawbacks  
Mitigates water quality deterioration 
 
Mitigates the aggravating factor of 
riparian loss 
 
Facilitates natural vegetation 
 

Need to develop alternative weed growth 
and fire risk/control in the riparian zone if 
stock are totally excluded (potentially this 
can be overcome with controlled grazing) 
 

 
Point source controls 
 
Potential benefits  Potential drawbacks  
Improved water quality  
 
Improved habitat conditions 
 
Possible economic benefits through 
increased efficiency of resource use 
(eg water and  fertiliser) 

Cost of upgrading treatment processes 
 
Difficulties of compliance for small 
industries and landholders (economics, 
capacity/knowledge and expertise 

 
Multilevel offtakes for dams 
 
Potential benefits  Potential drawbacks  
Improved water quality – closer 
simulation of natural temperature 
variation, avoidance of low dissolved 
oxygen inputs, avoidance of low 
dissolved oxygen inputs, avoidance of 
heavy metals 
 
Improved habitat conditions 

Cost of refitting 
 
Requires efficient monitoring and 
adaptive management   

 
Urban stormwater quality management 
 
Potential benefits  Potential drawbacks  
Improved water quality – reduced 
toxicants (eg metals and hydrocarbons), 
nutrients, litter and sediment 
 
Improved habitat conditions 

Cost  
 
Will not succeed without a properly co-
ordinated approach 
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Possible economic benefits through 
increased efficiency of water use 

 
 

 
Review and adjust monitoring programs 
 
Potential benefits  Potential drawbacks  
Enables proper targeting of problems, 
effective and efficient use of resources 
and evaluation of effectiveness of water 
quality improvement planning and 
implementation on a catchment and 
reach basis 

 

 
Revegetation  
 
Potential benefits  Potential drawbacks  
Restoration of riparian habitat 
 
Benefits for water quality, instream 
habitat, bank stability, recreational 
opportunities, aesthetics, landscape 
values, stock shelter 
 
Improved property values 
 
Contributes to bank stability by protecting 
the surface from rainfall, deflecting and 
reducing the velocity of near bank river 
flow) if species are appropriate and 
suitably placed and binding by roots 
 
Has the added benefit of improving 
habitat condition 
 
Roots assist in binding bank materials 
and stabilising moisture levels in banks 
 

Cost 
 
Increased weeds, pest animals and fire 
risk 
 
Loss of land from productive use 
 
Unlikely to be suitable as stand alone 
measure, for the following reason: 
 

·  Difficult to establish vegetation or 
undercut bank without using an 
ecological succession of fast 
growing species being gradually 
replaced by slow growing 
species. Vegetation at top of a 
high bank does nothing to protect 
the exposed vertical surface of 
the bank, hence it is necessary to 
establish trees at the toes of 
rotational slumps to provide root 
mats that stabilise. It is expected 
that the first 5 rows of trees will 
be fall into the river (and create 
structural woody habitat suitable 
for cod). 

 
Riparian buffer zones 
 
Potential benefits  Potential drawbacks  
Shade 
 
Assist in bank stabilisation 
 

Increased hydraulic resistance to flood 
flows with corresponding in channel flood 
levels 
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Riparian buffer zones limit input of 
catchment derived nutrients and 
pollutants 

Problematic in high energy areas due to 
scour 
 
Loss of significant areas of land from 
productive use 

 
 
Protect existing remnants 
 
Potential benefits  Potential drawbacks  
Protects existing habitat values 
 
Maintains local indigenous seed stocks 
 
Protection less expensive than 
restoration – a most cost effective 
riparian management tool  

 

 
Re-establish riparian canopy cover 
 
Potential b enefits  Potential drawbacks  
Minimises need for use of herbicides  
 
Additional benefit of restoring shade over 
waterway 

Not effective for shade tolerant species 
 
Potential difficulty of re-establishing 
canopy cover, especially in areas with 
dense weed understorey  

 
Sub-catchment controls 
 
Potential benefits  Potential drawbacks  
Improved water quality in terms of 
reduced suspended sediment, 
pesticides, herbicides and fertilisers 
 
Improved habitat conditions 
 
Diffuse source pollutants are a major 
pollutant source in the Mary Catchment 

Potential loss of land from productive use 
 
Cost 
 
Will not succeed without a properly co-
ordinated approach 
 
Measurable benefits only accrue over the 
long term 

 
 Lower weir pool level (operate at a lower level) 
 
Potential benef its  Potential drawbacks  
Mitigates an aggravating factor of bank 
erosion 
 
Effectively mitigates the impact of boat 
wash on river banks as boat traffic and 
speed would be limited by the lower 
water levels 
 

Reduced water storage capacity in 
pondage is likely to have economic 
implications 
 
Reduced recreational opportunities 
 
Unlikely to be effective as a stand alone 
measure 
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Reduced ponding and sedimentation  
In the lower reaches of tributaries 
 
Increased turnover of water in pondage 
as the storage volume is reduced 
 
Exhumation of natural tidal pool-riffle 
sequences previously drowned by 
barrage 

 
Would not reinstate natural tidal regime – 
uncertain ecological implications 
 
High risk of weed invasion in re-exposed 
areas   
 
Greater temperature variations in 
pondage and potential for greater aquatic 
vegetation growth in shallower water 
leading to dissolved oxygen depletion at 
night  
 
High cost of retrofitting barrage to 
prevent tidal penetration 
 
Cost of upgrading pumping facilities to 
maintain yield at lower operating level ( 
also potential need for an additional 
storage to make up for loss of storage 
capacity due to lower operating level 

 
Land use planning to minimise risks to assets 
 
Potential benefits  Potential drawbacks  
Prevents conflict between river process 
and assets 
 
No impedance to natural geo-
morphological and ecological processes 
 
Effective regardless of the cause of 
lateral movement 

Does not reduce or mitigate unnaturally 
accelerated rates of lateral movement 

 
Asset relocation  
 
Potential benefits  Potential drawbacks  
Removes conflict between river 
processes and assets without requiring 
intervention in the river channel  
 
No impedance to natural geo-
morphological and ecological processes 
 
Effective regardless of the cause of 
lateral movement 

Natural assets such as remnant riparian 
vegetation and high value habitats 
generally cannot be feasibly relocated 
 
Potential high economic/social cost of 
asset relocation 
 
Does not reduce or mitigate unnaturally 
accelerated rates of lateral movement 

 
Structural bank protection works 
 
Potential benefits  Potential drawbacks  
Effective for halting bank erosion in key 
areas to protect  high value assets 

High initial capital outlay 
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(including high value remnant vegetation, 
habitats or infrastructure) 
 
Effective stand alone measure for most 
types of bank erosion 

Ongoing need for maintenance of works 
(particularly if the cause of accelerated 
bank erosion is not addressed) 
 
May cause or exacerbate erosion of 
other sections of the bank as erosive 
forces are not reduced  but merely 
deflected to other locations 
 
Effective bank reinforcement  works 
effectively channelize a river/stream 
leading to loss of natural 
geomorphological and habitat 
characteristics (eg bank undercuts) 
 
Aesthetic impacts 

 
Bed stabilisation 
 
Potential bene fits  Potential drawbacks  
 Unlikely to be relevant to to major 
streams in the Mary River catchment, as 
bed erosion is generally not a significant 
cause of bank erosion 

  

 
Bar management 
 
Potential benefits  Potential drawbacks  
Alleviates erosive forces on opposite 
bank 
 
Can increase the effectiveness of bank 
reinforcement  

Local in-stream disturbance by 
machinery, including impacts on water 
quality and habitat 
 
Increased erosion risk if there is 
excessive sediment removal from the 
channel 

 
Prevent/cease sand gravel extraction 
 
Potential benefits  Potential drawbacks  
Prevents/removes a causal factor of 
erosion 
 
Enables natural regeneration and 
recovery  processes to proceed 
 
Prevents further impacts on water quality  
and riverine life 
 
Reduces the risk of future accelerated 
bank erosion 

Possible economic costs from the need 
to obtain a greater proportion of sand 
and gravel from an alternative supply 
 
Not necessarily effective as a stand 
alone measure  

 
Boat use management 
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Potential benefits  Potential drawb acks  
Mitigates an aggravating factor of bank 
erosion 
 
Likely ancillary benefits for wildlife from 
reduced noise and disturbance 
 
Better immediate fish catches may result  

Social/economic impacts arising from 
change in recreational opportunities 
 
Unlikely to be effective as a stand alone 
measure 

 
Riparian weed control 
 
Potential benefits  Potential drawbacks  
Protects remnant riparian habitat 
 
Assists regeneration 
 
Improves effectiveness of revegetation 
 
Reduced fire risk and pest animals 
habitat 
 

Cost 
 
Difficulty of effective eradication of some 
weeds 
 
Potential for pollution of waterway by 
herbicides 

 
Aquatic weed control 
 
Potential benefits  Potential drawbacks  
Protects/restores aquatic habitat 
 
Maintains channel conveyance 

Potential for pollution of waterway by 
herbicides 

 
Feral pig control 
 
Potential benefits  Potential drawbacks  
Protection of side stream vegetation, 
water quality, bank condition 
 
Reduction of impacts on agricultural land 

Logistical problems with shooting pigs 
 
Ecological problems such as impacts of 
baiting programs on non target species  

 
 
 
 
 


