
Rectifying Vegetated  
Stormwater Assets  
Draft, February 2012

Water by Design is a program of Healthy Waterways Ltd



Rectifying Vegetated Stormwater Assets – Draft   

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 
Unported License. Requests and enquires concerning use or reproduction should be forwarded to 
info@waterbydesign.com.au.

Draft, February 2012

This publication should be cited as: Water by Design (2012). Rectifying Vegetated Stormwater 
Assets (Draft). Healthy Waterways Ltd, Brisbane. 

This document is available for download from www.waterbydesign.com.au.

Disclaimer
The material contained in this publication is produced for general information only. It is not 
intended as professional advice on specific applications. It is the responsibility of the user to 
determine the suitability and appropriateness of the material contained in this publication to 
specific applications. No person should act or fail to act on the basis of any material contained in 
this publication without first obtaining specific independent professional advice. Healthy 
Waterways Limited and the participants of the Healthy Waterways Network expressly disclaim 
any and all liability to any person in respect of anything done by any such person in reliance, 
whether in whole or in part, on this publication. The information contained in this publication does 
not necessarily represent the views of Healthy Waterways Limited or the participants of the 
Healthy Waterways Network.

Acknowledgements                                
Jason Sonneman, Eleanor McKeough, Shaun Leinster, and Robin Allison of DesignFlow and Mia 
Dalby of Dragonfly Environmental authored the technical content of this document with input 
and review provided by Adam Morris of Barry Bros., Geoff Sainty of Sainty and Associates, and 
Damian McCann of Australian Wetlands. The document was produced by Sarah Jones and Alan 
Hoban of the Water by Design program.

A number of local authorities contributed to the development of this document. This includes 
Brisbane City Council, Gold Coast City Council, Ipswich City Council, Logan City Council, Moreton 
Bay Regional Council, Redland City Council and Sunshine Coast Council. No endorsement by 
these organisations is implied.

Financial assistance was provided by the State of Queensland acting through the Department of 
Environment and Resource Management.

Water by Design	
Water by Design is a program of Healthy Waterways Ltd. It helps individuals and organisations  
to sustainably manage urban water. For more information, visit www.waterbydesign.com.au.

Healthy Waterways 
Healthy Waterways is a not-for-profit, non-government organisation working to protect and 
improve waterway health in South East Queensland (SEQ). We facilitate careful planning and 
coordinated efforts among a network of member organisations from government, industry, 
research, and the community to achieve our shared vision for healthy waterways. For more 
information, visit www.healthywaterways.org.

ISBN 978-0-9806278-8-6

aoneill
Stamp



Rectifying Vegetated Stormwater Assets – Draft Water by Design is a program of Healthy Waterways Ltd

Rectifying Vegetated  
Stormwater Assets  
Draft, February2012



Rectifying Vegetated Stormwater Assets – Draft   



Rectifying Vegetated Stormwater Assets – Draft 

GLOSSARY	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                 5

1		  INTRODUCTION . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  8

1.1	 Purpose of this document. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              9

1.1	 Why use this document. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 9

1.2	 How to use this document. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              9

1.3	 Who should use this document. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        10

1.4	 Links with other Water by Design resources. . . . . . . . . . . . . . . . . . . . . . . . . . .                            11

1.5	 Maintenance versus rectification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     12

2		 DETERMINING WHETHER TO RECTIFY AN ASSET. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 14

2.1	 Identify the cause of the problem and possible solutions. . . . . . . . . . . . . .             15

2.2	 Determine liability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    16

2.3	 Undertake a feasibility assessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   16

2.4	 Document the findings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                17

3		 CAUSES, INVESTIGATIONS, AND SOLUTIONS. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

3.1	 Swales	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                19

3.2	 Bioretention systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  28

3.3	 Constructed wetlands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  42

3.4	 Sediment basins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                       61

4		 REFERENCES AND USEFUL SITES. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  70

	APPENDIX A PUBLIC SAFETY RISK ASSESSMENT FOR EDGES TO  
SEDIMENT BASINS AND WETLANDS . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  72

CONTENTS



Rectifying Vegetated Stormwater Assets – Draft   6

Glossary
This glossary defines words commonly used in relation 
to vegetated stormwater assets. Definitions given here 
fit the context of the words they are used in this document.

Bathymetry 	
Bathymetry describes the spatial variations of water 
depth or the contours of the base of a water body. 

Biofilm	
A gelatinous sheath or matrix of algae and 
polysaccharides (sugars) that adsorbs colloids and 
nutrients. Biofilms often contain diverse and abundant 
microflora and microfauna.  Biofilms form on aquatic 
vegetation and in wetlands play a critical role in trapping 
and processing pollutants and nutrients from the water 
column.

Bioretention systems 	
Vegetated depressions designed to collect, detain, and 
treat stormwater. Stormwater infiltrates into a 
prescribed filter media that is densely planted. 
Pollutants are primarily removed by adsorption and 
biological transformation within the filter media. 
Bioretention systems are also called biofilters, 
biopods, biofiltration basins, raingardens, and 
bioretention swales.

Chlorosis	
When leaves are, partly or wholly, pale green or yellow 
due to a lack of chlorophyll. It is usually caused by a 
nutrient problem or soil pH. 

Constructed wetland	
Constructed wetlands usually consist of a sediment 
basin followed by a macrophyte zone. The macrophyte 
zone is a constructed shallow body of water that 
supports a range of aquatic vegetation. Constructed 
wetlands remove pollutants from stormwater through 
enhanced sedimentation, fine filtration, and biological 
uptake. In this document, a ‘constructed wetland’ refers 
to the macrophyte zone.

De-watering 	
The complete or partial (nearly empty) draining of a 
permanent pool of water. 

Ecosystem	
A system formed by the interaction between organisms 
and their environment. 

Ephemeral 	
When used to describe wetlands, ‘ephemeral’ refers to 
habitats that are intermittently inundated and go 

through periods of wetting and drying. 

Erosion 	
The mechanical process of wearing down or 
translocating the earth’s natural surface by weathering, 
abrasion, or transportation. 

Establishment phase 	
The period immediately after a vegetated storwmater 
asset is constructed when vegetation matures. This 
period will last approximately two years for most 
vegetated stormwater assets. 

Extended detention 	
An area above a vegetated stormwater asset that 
temporarily stores water and then slowly releases the 
water. Extended detention is particularly useful for 
maximising the volume of water that is treated. 

Failed asset	
An asset that has stopped functioning or is not meeting 
a range of performance indicators and therefore is no 
longer providing the intended stormwater management 
function.

Filter media	
A prescribed soil media used in bioretention systems to 
filter stormwater and support plant growth.

Gross Pollutant Trap (GPT) 	
A device designed to intercept coarse particulate 
material (by sedimentation), trash, and debris (by 
screens or booms). GPTs may be incorporated into inlet 
pits, collector drains, or main drains. 

Groundwater 	
Water beneath the ground’s surface that is held in, or 
moving through, saturated layers of soil, sediment, or rock. 

High-flow bypass 	
A structure or device, typically a weir, pit, or channel, 
that bypasses high flows around a treatment system to 
avoid scour within the asset.

Hydrologic effectiveness	
The proportion of catchment flows treated by the 
vegetated stormwater asset. 

Hydrology 	
The study of water movement and the water cycle, 
especially rainfall and runoff processes. 

Impervious area 	
Impermeable surfaces through which water cannot 
infiltrate to the ground. 



7Rectifying Vegetated Stormwater Assets – Draft 

Infiltration 	
The process by which surface water enters the soil. 

Lateral inflow 	
Water that enters the vegetated stormwater asset from 
the sides, which may not be the main or designed entry 
point.

Macrophyte	
A plant adapted to living in water or periodically 
inundated (ephermeral) habitats. 

Maintenance	
Regular actions required to ensure an asset continues to 
deliver the function for which it was designed but 
excluding rehabilitation or renewal.

Normal water level 	
The water level in a wetland or sediment basin equal to 
the level of the lowest free-draining outlet. After rainfall, 
water will pond up within the wetland or sediment basin 
in the extended detention zone, and then after three or 
four days the water level will return to its normal level.

Nutrients 	
Substances such as compounds of nitrogen and 
phosphorus that promote the growth of plants and 
algae. Excessive nutrients in waterways and other 
receiving water environments contribute to algal blooms 
and degrade waterways. 

Pollutants 	
Substances that may naturally occur but are present at 
harmful levels (e.g. sediment or nutrients in a water 
body) or that may be unnatural in the environment and 
capable of producing environmental harm (e.g. 
chlorinated pesticides). 

Problem 	
A defect or impairment in the asset that is impeding the 
asset’s function e.g. the asset’s capacity to provide 
stormwater management.

Preferential flow path 	
The flow path of least resistance through a vegetated 
stormwater asset.   

Rectification 	
The works involved in repairing a failed or under-
performing vegetated stormwater asset back to a 
functional state. 

Roughness coefficient (of a channel) 	
The resistance of a channel to the flow of water in it. For 

example, a channel with heavily vegetated and dense 
shrubbery has a higher roughness coefficient than a 
channel that is turfed. 

Terrestrial 	
Related to the land, as opposed to air or water. 

Threatened species 	
Any species vulnerable to extinction in the near future, 
although not in the immediate future. 

Treatment train 	
A series of vegetated stormwater assets. 

Sediment basin 	
A basin designed to slow the flow rate of stormwater, 
allowing sediments and nutrients within the stormwater 
to sink into the storage zone of the basin. 

Swale	
A turfed or otherwise vegetated shallow channel that 
conveys stormwater and removes pollutants. 

Under-performing asset	
An asset where one or two performance indicators are 
not being met and the asset is only partially providing 
the stormwater management function for which it was 
intended.

Water quality 	
Physical, chemical, and biological characteristics of the 
water column. 

Weed	
A plant that is growing where it is not wanted. 
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1.1 Purpose of this document
Rectifying Vegetated Stormwater Assets provides 
guidance on how to rectify under-performing or failing 
vegetated stormwater assets. It sets out a process for 
determining whether to rectify an asset, provides 
guidance on how to determine the cause of problems, 
and lists possible solutions.

1.1 Why use this document
Waterways are an integral part of our lifestyle and 
economy, and urban stormwater run-off can significantly 
affect them. Typically, a system of pits and pipes 
conveys stormwater from urban areas to receiving 
waterways more frequently and in greater volumes than 
what happens naturally. This stormwater carries large 
volumes of pollutants, such as nutrients, sediment, and 
litter. Vegetated stormwater assets, such as 
bioretention systems and wetlands, can reduce the 
impacts of urban stormwater provided they are well 
planned, designed, constructed, and maintained.

A range of legislative, financial, environmental, and 
social imperatives is driving the need for vegetated 
stormwater assets. For example, in Queensland the 
State Planning Policy 4/10 Healthy Waters requires 
development to be planned, designed, constructed, and 
operated to manage stormwater in a way that protects 
waterways.

 

Figure 1 How to use Rectifying Vegetated 
Stormwater Assets 

Appendix A: Public safety risk 
assessment process

Maintaining Vegetated  
Stormwater Assets

Read this section to understand the purpose 
of this document, how to use it, and its 
relationship with other documents 

Sets out a process for determining whether 
to rectify an under-performing or failed 
vegetated stormwater asset

Contains tables for swales, bioretention 
systems, constructed wetlands, and sediment 
basins that list possible causes, investigations, 
and rectification options for typical problems 

Sets out a process for determining the risk 
associated with edges to sediment basins 
and wetlands

Refer to this document for guidance on  
how to undertake regular or scheduled 
maintenance activities in order to keep 
vegetated stormwater assets functioning 
properly 

Section 2: Determining whether  
to rectify an asset

Section 3 to 6: Causes,  
investigations, and solutions 

Section 1: Introduction

1.2 How to use this document 
Figure 1 illustrates how to use Rectifying Vegetated 
Stormwater Assets. 

1.3 Who should use this document
Rectifying vegetated stormwater assets requires input 
and cooperation from a multi-disciplinary team. While 
those who have a good understanding of the purpose 
and function of vegetated stormwater assets can use 
this document, they may need to consult with specialists 
to determine the cause of a problem or find a suitable 
solution when the problem is uncommon or complicated, 
or where a specific skill set (e.g. horticulture) is required.
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1.4 Links with other resources 
Figure 2 shows the key resource documents that Water 
by Design provides to help individuals and organisations 
sustainably manage urban water. These resources assist 
stakeholders to plan, design, implement, and manage 
vegetated stormwater assets. Refer to these resources 
when designing and implementing solutions to repair an 
under-performing or failed asset. 

The documents of most relevance to rectifying 
vegetated stormwater assets are:

•	 Construction and Establishment Guidelines 
(Section 1.4.1)

•	 Transferring Ownership of Vegetated Stormwater 
Assets (Section 1.4.2)

•	 Maintaining Vegetated Stormwater Assets 
(Section 1.4.3)

Figure 2: Vegetated stormwater asset timeline  
and supporting resources

 
Planning and  Concept 

Feasibility 

Design Development                                
(Development 

Approval)

Detailed Design                                           
(Operational Works 

Approval)
Construction 

Establishment                                              
(Defect Liability 

Period)

Operation & 
Maintenance

Business Case
Costs & benefits

Concept Design Guideline
Inspiration, early planning considerations & process

Stormwater Harvesting Guidelines
Planning & design considerations

MUSIC Modelling 
Guidelines
Methodologies, parameters
& checklists

Deemed to Comply 
& Worked Solutions
Treatment sizes, reporting 
& assessment for low risk sites

Technical Design Guidelines
Detailed design process & calculations

Standard Drawings
Technical details for wetlands
 & bioretention

Best Practice Erosion and Sediment Control  
(International Erosion Control Association 2008) 

Construction & Establishment Guideline

Transferring Ownership
Compliance & verification for vegetated stormwater assets

Maintenance Guideline
Routine requirements & 
checklists

Rectification Guideline
Troubleshooting & solution identification

Local guidance may apply in some circumstances

Total Water Cycle Planning Guideline 
How to prepare plans

1.4.1 Construction and Establishment 
Guidelines
The Construction and Establishment Guidelines outline 
the methods for constructing and establishing swales, 
bioretention systems, and wetlands. For each method, 
step-by-step instructions are included to ensure the 
assets are constructed properly. The guidelines provide 
sign-off forms for supervisors and designers to certify 
the constructed assets before handing them over. For 
guidance on maintaining vegetated stormwater assets 
during the construction and establishment phase, see 
the Construction and Establishment Guidelines. 

1.4.2 Transferring Ownership of 
Vegetated Stormwater Assets
Transferring Ownership of Vegetated Stormwater 
Assets provides guidance on how to transfer ownership 
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of vegetated stormwater assets from the constructing 
party, typically the developer, to the long-term owners 
and managers of the assets, typically the local authority 
or a private entity (such as a body corporate). This is so 
that owners inherit assets that are functioning properly 
and that are meeting their design intent. It provides 
information, processes, and checklists to assist with 
each stage of the handover process. It covers swales, 
bioretention systems, constructed wetlands, and 
sediment basins. 

The focus of Transferring Ownership of Vegetated 
Stormwater Assets is vegetated stormwater assets 
constructed as part of subdivisions. However, as many 
vegetated stormwater assets are created as part of 
other developments and remain in private ownership, 
handover options for private assets are included. 

1.4.3 Maintaining Vegetated Stormwater 
Assets
Maintaining Vegetated Stormwater Assets helps asset 
managers and maintenance staff by providing practical 
and standard advice for maintaining swales, bioretention 
systems, constructed wetlands, and sediment basins.  
It contains: 

•	 information to assist with planning for maintenance, 
including how often to undertake inspections and 
maintenance activities 

•	 guidance on how to undertake typical maintenance 
activities 

•	 checklists for recording the results of inspections and 
the maintenance activities undertaken 

The inspection and maintenance checklists contain key 
performance indicators that field staff can use to 
identify whether assets are working properly. 

1.5 Maintenance versus rectification 
Maintenance involves regular or scheduled activities 
undertaken to keep vegetated stormwater assets 
functioning properly. Examples are weeding or removing 
sediment and litter. To identify if a vegetated 
stormwater asset is functioning properly, compare the 
state of the asset against the performance indicators in 
the inspection and maintenance checklists in 
Maintaining Vegetated Stormwater Assets. If the asset 
is meeting all of the performance indicators, it can be 
assumed that it is functioning properly. However, if the 
asset is not meeting the performance indicators, it 
needs to be decided whether maintenance will be 
sufficient to resolve the problem or whether 

rectification is needed. Rectification is required when 
there is a problem with function (e.g. the asset’s ability 
to treat stormwater) that maintenance activities cannot 
address. Examples include:

•	 a design flaw, such as the levels of the hydraulic 
structures within the asset are not correct 

•	 poor construction, such as incorrectly placed soil or 
filter media 

•	 the collapse of a hydraulic structure

•	 mass plant failure within a wetland

Engineering or horticultural experience may be required 
to identify whether a problem requires rectification and 
within what timeframe. Problems will develop over 
different timeframes and some problems, if left 
unchecked, will develop into problems that are more 
serious and more difficult to rectify than the original 
problem. For example, if an issue with the water levels in 
a wetland is not picked up early, mass plant failure can 
result. This is a far more costly and difficult problem to 
repair than changing the wetland outlet to adjust the 
water level. Generally, addressing problems at the 
earliest possible stage is more cost efficient. In addition, 
certain components are more important to the overall 
functioning of the asset than others and represent 
different levels of risk to the asset owner. For example, 
permanent ponding on the surface of a bioretention 
system, which indicates no or very poor hydraulic 
conductivity of the filter media, is likely to require 
rectification works and should be addressed more 
rapidly than a recurrent patch of weeds or excess litter, 
which may benefit from temporarily increasing the 
frequency of maintenance. 

If the asset has not met one or more of the performance 
indicators on at least two consecutive maintenance 
inspections, increase the maintenance frequency. If 
increased maintenance is still not resolving the problem, 
investigate the need to rectify the asset in accordance 
with this document.   
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This section sets out a process for determining whether 
to rectify an under-performing or failed vegetated 
stormwater asset. It may not be possible to rectify an 
asset when: 

•	 there is a serious function or design defect e.g. the 
surface of the bioretention system is lower than the 
receiving waterway and levels cannot be amended, or 
the asset does not accept any stormwater inflows as it 
is in the wrong location

•	 the problem is large and costly to repair and better 
environmental, social, and economic outcomes would 
result from the owner investing in works elsewhere

2.1 Identify the cause of the problem 
and possible solutions
Vegetated stormwater assets under-perform or fail for a 
variety of reasons (see Table 1). To identify the cause (or 
combination of causes) of the problem, undertake a site 
inspection and identify if the observed problem is listed 
in the tables in Sections 3.1 to 3.4. These tables describe 
possible causes for a range of problems and specify the 
investigations that an asset owner should undertake to 
confirm each cause. Solutions are listed for each cause. 
If the tables in Sections 3.1 to 3.4 do not list the problem 
or the cause cannot be identified, seek specialist advice. 

In many instances, identifying the cause(s) of the 
problem will require an understanding of the levels (i.e. 
elevations) of various components of the asset. If no 
as-constructed survey information exists for an asset, a 
topographic survey should be undertaken. As a minimum, 
a dumpy level can be used to confirm relative heights 
within the asset, between the asset elements, and of 
upstream and downstream drainage systems.

Table 1 Typical reasons why vegetated stormwater assets under-perform or fail

Reason  Explanation 

Design faults Design faults can result in a range of operational problems. 
Miscalculation of the hydrologic regime, undersized outlet 
structures, or the wrong levels used in the design can cause 
problems. For example, permanent ponding in a bioretention 
system because the outlet is lower than the receiving drainage 
system can result from the asset being designed and constructed 
with incorrect survey data.  

Poor construction and establishment Poor or inappropriate construction techniques can lead to 
ongoing problems with an asset. For example, a damaged or 
incorrectly installed wetland liner can cause a wetland to leak, 
leading to excessive water loss and plant failure. 

Lack of maintenance A lack of maintenance can cause problems, such as excess 
sediment accumulation or weed infestation. 

Unusual/unforseen influence Unusual activities within a catchment can create an abnormally 
high amount of sediment, pollutants, or weeds being delivered to 
the asset. 

Other actions can affect the functioning of an asset. For example, 
if a swale is filled in because its function is not understood. 
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2.2 Determine liability 
Competent design and development assessment, proper 
construction and establishment, inspections during the 
asset transfer process, and adequate maintenance can 
avoid a range of problems with vegetated stormwater 
assets. 

Investigations into the cause of the problem should also 
determine liability, in order to identify:

•	 whether the cost of rectifying the works may be 
recovered in part or in full 

•	 mechanisms and strategies to prevent similar 
problems recurring (e.g. better use of checklists as 
part of development assessment or additional training 
of compliance staff)

Determining liability may involve reviewing detailed 
design and as-constructed drawings, development 
assessment documents, construction and establishment 
sign-off forms, compliance checklists, or inspection and 
maintenance checklists. 

2.3 Undertake a feasibility assessment
A feasibility assessment may be required to determine 
whether to implement a solution. Important factors to 
consider include: 

•	 regulatory requirements (Section 2.3.1)

•	 costs and benefits (Section 2.3.2)

•	 environmental considerations (Section 2.3.3) 

•	 alternative solutions (Section 2.3.4)

2.3.1 Regulatory requirements 
There are certain federal, state, and local regulatory 
requirements that drive the need to rectify an 
under-performing or failed asset. Examples of statutory 
requirements include, but are not limited to, the 
following:  

•	 public safety and health, e.g. managing public access 
and potential algae blooms

•	 declared weeds 

•	 impacts on the natural environment 

•	 water quality obligations, e.g. in Queensland, 
requirements to protect and maintain waterways are 
enacted through the Environmental Protection Act 
(1994) and the State Planning Policy 4/10 Healthy 
Waters 

•	 hydrology and hydraulics, e.g. flooding 

2.3.2 Cost and benefits   
A feasibility assessment should consider the estimated 
cost of rectifying the asset, the budget available for 
maintenance and rectification works, the benefit of 
undertaking the works, and the costs associated with 
delaying the works. In some instances where the 
problem is large and costly to repair, better 
environmental, social, and economic outcomes may 
result from the owner investing in works elsewhere.

It is usually more cost effective to rectify an asset as 
soon as possible for a range of reasons:  

•	 undertaking works to address a recurring problem (e.g. 
persistent ingress of weeds or excess sediment 
deposition) should reduce maintenance requirements 

•	 if there is a significant delay between identifying the 
problem and rectifying it, the problem may expand to  
a larger problem that is more costly to repair

•	 undertaking works early may reduce environmental 
degradation in the downstream waterway and avoid 
the need to rehabilitate the waterway

•	 rectifying an asset can help maintain property values 
by improving aesthetics

The value the community places on vegetated 
stormwater assets can also influence the decision to 
repair a failed or under-performing asset. Consider if:  

•	 the asset has important environmental values

•	 more importance may be placed on aesthetics because 
the asset is located in a prominent location 

•	 the asset provides passive recreational opportunities  

2.3.3	 Environmental considerations 
A feasibility assessment needs to consider the impacts 
of an under-performing or failed asset, and the impacts 
of rectifying it, on ecosystem services and the broader 
ecological context. This includes the effect on the:  

•	 downstream receiving environment, e.g. the failed 
asset may be causing sediment or weeds to enter a 
downstream wetland

•	 stormwater treatment train, e.g. removing a 
streetscape bioretention system could overload a 
downstream bioretention system or wetland

•	 connectivity with surrounding ecosystems, e.g. trans- 
forming a bioretention system to a wetland may help 
to link the asset with a regional wetland or riparian zone

•	 habitat, e.g. a wetland may provide habitat for a rare 
frog species



Factors, such as protected plant or animal species and 
the vicinity of conservation areas within or adjoining 
assets, can influence the solution chosen, the timing of 
works, and the process and approvals required.

2.3.4 Alternative solutions 
If the problem is large or costly to repair, consider if 
there are alternative solutions that could meet 
regulatory requirements and provide better 
environmental, social, and economic outcomes. Options 
include converting the asset into a different vegetated 
stormwater asset (e.g. changing a bioretention system 
to a wetland) or filling the asset in, replacing it with a 
suitable stormwater conveyance network, and investing 
in works elsewhere. 

2.4 Document the findings  
When reporting the findings of an investigation, 
document the: 

•	 location of the failed asset, the catchment it is within, 
and, if applicable, the asset’s reference or 
identification number from the local authority’s data 
or asset management system 

•	 problem, cause, and interim measures needed to 
manage the failed asset

•	 (if applicable) liability for poor design, construction, 
establishment, or maintenance to determine whether 
the costs of works may be recovered in part or in full 

•	 feasibility and risk assessment process and outcomes, 
including cost, public safety, environmental 
obligations and hazards, and ecological context 

•	 solution or alternatives that provide the same 
outcomes as the decommissioned asset

•	 interim management measures1 

•	 mechanisms and strategies to prevent similar 
problems recurring (e.g. better use of checklists as 
part of development assessment or additional training 
of compliance staff)

1. There may be some time between identifying a problem and rectifying an asset. While 
developing a solution, undertake a minimum level of maintenance to ensure that the asset 
is not causing a public safety or environmental hazard. Refer to Maintaining Vegetated 
Stormwater Assets for more information on interim management of non-functional 
systems.

15Rectifying Vegetated Stormwater Assets 
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3.1 Swales 
 
Section 3.1 provides guidance to rectify swales. 
Problems with swales include: 

•	 ponded water or boggy conditions (Figure 3)

•	 localised flooding (Figure 4)

•	 excess accumulated sediment (Figure 5 and Figure 6)

•	 scour of the base (Figure 7 and Figure 8)

•	 erosion (Figure 9) 

Table 2 sets out possible causes, investigations, 
 and options for rectifying problems with swales.

(Photo: Jason Sonneman, DesignFlow)

Figure 3 Swale with ponded water due to uneven 
longitudinal profile and poorly draining soil

(Photo: Jason Sonneman, DesignFlow)

Figure 5 Swale with excessive sediment

(Photo: Shaun Leinster, DesignFlow)  

Figure 4 Localised flooding due to the swale being 
partially filled in 

(Photo: Paul Dubowski, Healthy Waterways)

Figure 6 Swale with excessive sediment
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(Photo: Georgie Wettenhall, DesignFlow)

Figure 7 Scour of the base of a swale

(Photo: Georgie Wettenhall, DesignFlow)

Figure 8 Scour of the base of a swale 

(Photo: Alan Hoban, Healthy Waterways)

Figure 9 Eroded swale with preferential flow path
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2. Sodium Absorption Ratio (SAR) is often related to high pH or salinity. Soils with high SAR 
values (>10) tend to have poor structure and low water infiltration and percolation rates. 
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3.2 Bioretention systems
Section 3.2 provides guidance to rectify bioretention 
systems. Problems with bioretention systems include: 

•	 ponded water or boggy conditions (Figure 10 and 
Figure 11) 

•	 backwatering (Figure 12)

•	 poor distribution of water across the surface (Figure 
13 and Figure 14)

•	 scour at outlet pit (Figure 15)

•	 scour of inlet or filter media (Figure 16 and Figure 17)

•	 erosion on batter slopes due to poorly structured soils 
(Figure 18)

•	 sparse plant cover due to wrong species planted and 
inadequate water or fertilizer during establishment 
(Figure 19)

•	 inappropriate mulch (Figure 20)

•	 poor plant cover due to groundwater interaction and 
acid sulfate soil ingress (Figure 21 and Figure 22)

•	 extensive weeds

•	 blinding of the surface due to algal biofilms and 
deposition of fine sediment (Figure 23)

•	 moss growth on the surface due to incorrect filter 
media and lack of plant density (Figure 24)

Table 3 sets out possible causes, investigations,  
and options for rectifying problems with bioretention 
systems.

 

(Photo: Alan Hoban, Healthy Waterways)

Figure 12 Bioretention system subject to 
backwatering: the surface level has been set below the 
level of the downstream receiving waterway

(Photo: Jason Sonneman, DesignFlow)

Figure 13 Bioretention system where there is poor 
distribution of water across the surface because the 
surface level of the filter media has been incorrectly 
constructed above the inlet level

(Photo: Jason Sonneman, DesignFlow)

Figure 10 Bioretention system with water ponded on 
the surface

(Photo: Jason Sonneman, DesignFlow)

Figure 11 Bioretention system with water ponded on 
the surface due to inappropriate filter media
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(Photo: Leon Rowlands, Sunshine Coast Regional Council)

Figure 14 Bioretention system where there is poor 
distribution of water across the surface because the 
surface is not flat

(Photo: Shaun Leinster, DesignFlow)

Figure 15 Scour at the outlet pit of a bioretention 
system due to lack of compaction. Erosion and scour 
are typical issues for the interface between structural 
elements (such as a concrete walls or pits) and ‘soft’ 
elements (such as soil filter media) 

(Photo: Paul Dubowski, Healthy Waterways)

Figure 16 Severe erosion at inlet to a bioretention 
system

(Photo: Paul Dubowski, Healthy Waterways)

Figure 17 Bioretention system where the filter media 
has been scoured-out and displaced 

(Photo: Ralph Williams, DesignFlow) 

Figure 18 Erosion on batter slopes of a bioretention 
system due to dispersive soils 

(Photo: Shaun Leinster, DesignFlow)

Figure 19 Bioretention system with sparse plant 
coverage due to wrong species selection and poor 
establishment (e.g. the plants received inadequate 
water or fertilizer during establishment) 
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Figure 22 Bioretention system with poor plant 
coverage due to interaction with groundwater and acid 
sulfate soil ingress

Figure 23 Blinding of the surface of a bioretention 
system due to algal biofilms and deposition of fine 
sediment 

(Photo: Shaun Leinster, DesignFlow) 

Figure 20 Bioretention system with inappropriate 
mulch that is preventing plant propagation

(Photo: Shaun Leinster, DesignFlow) 

Figure 21 Bioretention system with poor plant 
coverage due to interaction with groundwater and acid 
sulfate soil ingress 

(Photo: Shaun Leinster, DesignFlow) (Photo: Andrew O’Neill, DesignFlow) 

Figure 24 Moss growth on the surface of a 
bioretention system due to incorrect filter media and 
low plant density

(Photo: Paul Dubowski, Healthy Waterways)
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4. Structural collapse is where the soil structure is unable to hold fine soil in place. A 
concentration of fine sediment particles in the lower profile of the filter media can block 
the movement of water through the system.   
5. The density depends on the species. Refer to the Technical Design Guidelines for more 
information.
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3.3 Constructed wetlands
Section 3.3 provides guidance to rectify constructed 
wetlands. Problems with constructed wetlands include:  

•	 leaking (Figure 25)

•	 plant failure (Figure 26)

•	 blocked outlet (Figure 27)

•	 no inlet pond (Figure 28) 

•	 lack of vegetation (Figure 29)

•	 insect damage (Figure 30)

•	 weed invasion (Figure 31 and Figure 32)

Table 4 sets out possible causes, investigations, and 
options for rectifying problems with constructed wetlands. 

(Photo: Alan Hoban, Healthy Waterways)

Figure 25 A wetland with no inter-event permanent 
pool due to leaking. Incorrect water levels within 
wetlands may cause individual plant species to fail, 
plants within a particular zone of a wetland to fail, or 
mass plant failure across the whole wetland. Poor 
health of plants or failing plants is a sign that the 
water level regime may be inadequate. 

(Photo: Jason Sonneman, DesignFlow)

Figure 26  Plant failure in a wetland with establishment 
of a preferential flow path down the centre of the 
wetland. Scour of vegetation can occur when flows 
entering the macrophyte zone from the inlet pond are 
large or have high velocity. The density and arrange- 
ment of planted species can also affect flow paths. 
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 (Photos: Shaun Leinster, DesignFlow)

Figure 29 Example of constructed wetland with low 
vegetation coverage (<20%) due to water depths 
greater than 0.5m

(Photo: Jason Sonneman, DesignFlow)

Figure 30 Insect damage on Baeumea articulata

 (Photos: Shaun Leinster, DesignFlow)

Figure 27 Blocked wetland outlet structure resulting 
in higher standing water levels in wetland and failure 
of wetland vegetation due to drowning

 (Photos: Shaun Leinster, Ecological Engineering)

Figure 28 Online wetland with no inlet pond. Coarse 
sediment is smothering the vegetation.

(Photo: Jason Sonneman, DesignFlow)

Figure 31 Weed invasion in a constructed wetland—
para grass. Regular maintenance activities address 
weed management; however, weeds can be a recurring 
issue or can even over-run some assets. 

(Photo: Jason Sonneman, DesignFlow)

Figure 32 Examples of weed invasion in a constructed 
wetland—Salvinia. 



43Rectifying Vegetated Stormwater Assets – Draft 

Ta
bl

e 
4 

Gu
id

an
ce

 o
n 

ho
w 

to
 re

ct
ify

 co
ns

tr
uc

te
d 

we
tla

nd
s

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Pl
an

t f
ai

lu
re

 
Fa

un
a,

 in
cl

ud
in

g 
w

at
er

 b
ir

ds
 a

nd
 

ca
rp

, h
av

e 
da

m
ag

ed
 th

e 
ve

ge
ta

ti
on

. 

C
he

ck
 fo

r s
ig

ns
 o

f o
bv

io
us

 d
am

ag
e 

to
 w

et
la

nd
 v

eg
et

at
io

n,
 

in
cl

ud
in

g:

-	
la

rg
e 

am
ou

nt
s 

of
 fl

oa
ti

ng
 m

ac
ro

ph
yt

e 
de

br
is

-	
ev

id
en

ce
 o

f e
xt

en
si

ve
 g

ra
zi

ng
, t

ra
m

pl
in

g,
 o

r n
es

ti
ng

, e
.g

. 
ar

ea
s 

>5
 m

2 
w

he
re

 m
ac

ro
ph

yt
es

 h
av

e 
be

en
 p

hy
si

ca
lly

 
tr

am
pl

ed
 fo

rm
 w

al
k 

lin
es

 

-	
ar

ea
s 

w
he

re
 th

e 
ve

ge
ta

ti
on

 h
as

 b
ee

n 
ph

ys
ic

al
ly

 d
is

pl
ac

ed
, 

e.
g.

 a
re

as
 w

he
re

 c
ar

p 
ha

ve
 u

pr
oo

te
d 

pl
an

ts

-	
U

se
 n

et
ti

ng
 to

 re
du

ce
 b

ir
d 

ac
ce

ss
 to

 s
en

si
ti

ve
 v

eg
et

at
io

n.
 

-	
R

em
ov

e 
or

 c
ul

l b
ir

ds
. 

-	
En

co
ur

ag
e 

sw
am

p 
he

ns
 to

 le
av

e 
th

e 
ar

ea
 b

y 
dr

op
pi

ng
 th

e 
w

at
er

 le
ve

l b
ef

or
e 

an
d 

du
ri

ng
 b

re
ed

in
g 

ti
m

e.
 

-	
R

em
ov

e 
or

 re
du

ce
 th

e 
po

pu
la

ti
on

 o
f f

is
h.

 

-	
U

se
 s

ig
na

ge
 to

 e
nc

ou
ra

ge
 v

is
it

or
s 

no
t t

o 
fe

ed
 b

ir
ds

. 

-	
R

e-
es

ta
bl

is
h 

la
rg

e 
ar

ea
s 

of
 d

am
ag

ed
 m

ac
ro

ph
yt

es
. I

n 
m

os
t 

ca
se

s,
 th

e 
da

m
ag

ed
 m

ac
ro

ph
yt

es
 w

ill
 re

co
ve

r r
ap

id
ly

 o
nc

e 
th

e 
so

ur
ce

 o
f t

he
 p

ro
bl

em
 is

 re
m

ov
ed

.

Si
lt

at
io

n 
du

e 
to

:

-	
fa

ilu
re

 in
 th

e 
in

le
t z

on
e 

(in
le

t 
po

nd
), 

ca
us

in
g 

la
rg

e 
am

ou
nt

s 
of

 
se

di
m

en
ts

 to
 b

e 
re

le
as

ed
 in

to
 

th
e 

m
ac

ro
ph

yt
e 

zo
ne

 

-	
no

 in
le

t z
on

e 
(in

le
t p

on
d)

C
he

ck
 fo

r t
he

 p
re

se
nc

e 
on

 a
n 

in
le

t p
on

d 
an

d 
hi

gh
-f

lo
w

 b
yp

as
s.

C
he

ck
 th

at
 s

uf
fi

ci
en

t s
to

ra
ge

 d
ep

th
 is

 a
va

ila
bl

e 
w

it
hi

n 
th

e 
in

le
t p

on
d.

 T
he

 to
p 

of
 th

e 
se

di
m

en
t s

to
ra

ge
 le

ve
l s

ho
ul

d 
be

 a
t 

le
as

t o
ne

 m
et

re
 b

el
ow

 th
e 

de
pt

h 
of

 th
e 

w
at

er
 le

ve
l i

n 
th

e 
se

di
m

en
t b

as
in

.

C
he

ck
 th

at
 th

e 
in

le
t z

on
e’

s 
hi

gh
-f

lo
w

 b
yp

as
s 

w
ei

r i
s 

no
t 

bl
oc

ke
d 

or
 im

pe
de

d.

If
 th

es
e 

ch
ec

ks
 d

o 
no

t r
ev

ea
l t

he
 p

ro
bl

em
:

-	
ch

ec
k 

se
di

m
en

t b
as

in
 s

iz
in

g

-	
ch

ec
k 

th
at

 th
e 

m
ax

im
um

 fl
ow

s 
th

ro
ug

h 
th

e 
se

di
m

en
t b

as
in

 
do

 n
ot

 e
xc

ee
d 

0.
5 

m
/s

-	
ch

ec
k 

th
at

 th
e 

hi
gh

-f
lo

w
 b

yp
as

s 
w

ei
r i

s 
ad

eq
ua

te
ly

 s
iz

ed

-	
co

nf
ir

m
 th

e 
ca

tc
hm

en
t s

iz
e 

an
d 

cu
rr

en
t l

an
d 

us
e 

(d
ev

el
op

m
en

t a
ct

iv
it

ie
s 

an
d 

an
 in

cr
ea

se
 in

 th
e 

de
ve

lo
pe

d 
ar

ea
 m

ay
 c

re
at

e 
gr

ea
te

r s
ed

im
en

t l
oa

ds
, g

re
at

er
 

st
or

m
w

at
er

 ru
no

ff
 v

ol
um

es
, a

nd
 h

ig
he

r f
lo

w
 v

el
oc

it
ie

s 
th

ro
ug

h 
th

e 
se

di
m

en
t b

as
in

)

-	
If

 a
cc

um
ul

at
ed

 s
ilt

 h
as

 re
su

lt
ed

 in
 th

e 
he

ig
ht

 o
f t

he
 w

et
la

nd
 

m
ac

ro
ph

yt
e 

zo
ne

 b
ed

 b
ei

ng
 in

cr
ea

se
d 

by
 m

or
e 

th
an

 15
0 

m
m

, 
re

m
ov

e 
si

lt
 fr

om
 th

e 
m

ac
ro

ph
yt

e 
zo

ne
. R

em
ov

in
g 

si
lt

 fr
om

 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 m

ay
 re

qu
ir

e 
th

e 
ve

ge
ta

ti
on

 to
 b

e 
re

m
ov

ed
 a

nd
 re

-e
st

ab
lis

he
d.

 M
an

y 
w

at
er

 p
la

nt
s 

ca
n 

be
 

ha
rv

es
te

d 
pr

e-
w

or
ks

 a
nd

 tr
an

sp
la

nt
ed

 p
os

t s
ilt

 re
m

ov
al

. 
N

ot
e:

 R
em

ov
in

g 
ac

cu
m

ul
at

ed
 s

ilt
 fr

om
 th

e 
m

ac
ro

ph
yt

e 
zo

ne
 

sh
ou

ld
 a

lw
ay

s 
be

 a
cc

om
pa

ni
ed

 b
y 

an
 in

ve
st

ig
at

io
n 

in
to

 th
e 

ca
us

e 
of

 th
e 

si
lt

at
io

n.

-	
If

 th
er

e 
is

 n
o 

in
le

t p
on

d 
or

 h
ig

h-
fl

ow
 b

yp
as

s,
 re

de
si

gn
 th

is
 

pa
rt

 o
f t

he
 w

et
la

nd
.

-	
If

 in
su

ff
ic

ie
nt

 s
to

ra
ge

 v
ol

um
e 

is
 a

va
ila

bl
e 

w
it

hi
n 

th
e 

se
di

m
en

t b
as

in
, t

he
 s

ed
im

en
t b

as
in

 m
ay

 n
ee

d 
to

 b
e 

en
la

rg
ed

 
ba

se
d 

on
 e

xp
ec

te
d 

se
di

m
en

t l
oa

ds
 o

r b
as

ed
 o

n 
ad

di
ti

on
al

 
se

di
m

en
t c

ap
tu

re
 in

fr
as

tr
uc

tu
re

 p
ro

vi
de

d 
up

st
re

am
 o

f t
he

 
ex

is
ti

ng
 s

ed
im

en
t b

as
in

. R
ef

er
 to

 th
e 

Se
di

m
en

t B
as

in
 ta

bl
e 

in
 S

ec
ti

on
 3

.4
.

-	
Ex

ce
ss

iv
e 

ve
lo

ci
ti

es
 o

f >
0.

5 
m

/s
 w

it
hi

n 
th

e 
se

di
m

en
t b

as
in

 
m

ay
 n

ee
d 

en
er

gy
 d

is
si

pa
ti

on
 d

ev
ic

es
, s

uc
h 

as
 b

af
fl

es
. I

f t
hi

s 
is

 n
ot

 p
os

si
bl

e,
 th

e 
si

ze
 o

r c
on

fi
gu

ra
ti

on
 o

f t
he

 s
ed

im
en

t 
ba

si
n 

m
ay

 n
ee

d 
to

 b
e 

al
te

re
d 

to
 in

cr
ea

se
 th

e 
fl

ow
 a

re
a.

 

    
 N

ot
e:

 A
vo

id
 c

om
pa

ct
in

g 
so

il 
du

ri
ng

 s
ed

im
en

t r
em

ov
al

 a
s 

w
at

er
 p

la
nt

s 
gr

ow
 b

es
t w

he
n 

th
ei

r r
oo

ts
 c

an
 e

as
ily

 
pe

ne
tr

at
e 

su
bs

tr
at

e.



Rectifying Vegetated Stormwater Assets – Draft   44

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Sh
ad

e 
is

 re
du

ci
ng

 g
ro

w
th

 a
nd

 
vi

go
ur

, a
nd

 in
cr

ea
si

ng
 

su
sc

ep
ti

bi
lit

y 
to

 d
is

ea
se

 a
nd

 
in

se
ct

 a
tt

ac
k.

 

M
os

t w
at

er
 p

la
nt

s 
us

ed
 in

 
co

ns
tr

uc
te

d 
w

et
la

nd
s 

gr
ow

 b
es

t 
w

it
h 

fu
ll 

su
n.

 

C
he

ck
 th

at
 s

un
lig

ht
 is

 re
ac

hi
ng

 m
os

t o
f t

he
 w

at
er

 p
la

nt
s 

fo
r 

m
os

t o
f t

he
 d

ay
. 

-	
R

ed
uc

e 
sh

ad
in

g.

-	
Pl

an
t s

pe
ci

es
 th

at
 a

re
 s

ha
de

 to
le

ra
nt

. 

W
et

la
nd

 v
eg

et
at

io
n 

is
 b

ei
ng

 
sc

ou
re

d 
be

ca
us

e 
:  

-	
th

er
e 

is
 n

o 
hi

gh
-fl

ow
 b

yp
as

s 
ch

an
ne

l a
nd

 a
ll 

hi
gh

er
 fl

ow
s 

ar
e 

pa
ss

in
g 

th
ro

ug
h 

th
e 

w
et

la
nd

 

-	
lo

ca
l v

el
oc

it
ie

s 
m

ay
 b

e 
hi

gh
 w

he
re

 
la

rg
e 

flo
w

s 
ar

e 
en

te
rin

g 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 fr

om
 th

e 
in

le
t 

po
nd

 

-	
a 

pr
ef

er
en

ti
al

 fl
ow

 p
at

h 
ha

s 
es

ta
bl

is
he

d 
w

it
hi

n 
th

e 
w

et
la

nd
 

Ch
ec

k 
th

e 
in

le
t d

es
ig

n 
of

 th
e 

w
et

la
nd

. C
al

cu
la

te
 th

e 
m

ax
im

um
 

in
le

t v
el

oc
it

ie
s.

 C
he

ck
 th

e 
en

er
gy

 d
is

si
pa

ti
on

 m
et

ho
d 

us
ed

 in
 

th
e 

m
ac

ro
ph

ty
e 

in
le

t z
on

e.

Ch
ec

k 
th

e 
cr

os
s 

se
ct

io
na

l p
ro

fil
e 

(fl
ow

 a
re

a)
 o

f t
he

 w
et

la
nd

. I
f 

th
e 

m
ax

im
um

 v
el

oc
it

ie
s 

w
it

hi
n 

th
e 

w
et

la
nd

 a
re

 >
 0

.5
 m

/s
, t

he
n 

th
e 

ve
lo

ci
ti

es
 a

re
 to

o 
hi

gh
. 

Ch
ec

k 
th

e 
di

st
rib

ut
io

n 
an

d 
se

t-
ou

t o
f t

he
 m

ac
ro

ph
yt

es
. I

f t
he

re
 

is
 p

at
ch

y 
di

st
rib

ut
io

n 
of

 e
m

er
gi

ng
 m

ac
ro

ph
yt

es
, t

hi
s 

ca
n 

in
flu

en
ce

 th
e 

in
te

rn
al

 fl
ow

 p
att

er
ns

 a
nd

 d
ire

ct
io

ns
. E

ns
ur

e 
pl

an
ti

ng
 is

 e
ve

n 
th

ro
ug

ho
ut

 w
et

la
nd

. 

-	
W

he
re

 p
os

si
bl

e,
 re

di
re

ct
 h

ig
h 

flo
w

s 
ar

ou
nd

 th
e 

w
et

la
nd

 b
y 

co
ns

tr
uc

ti
ng

 a
 b

yp
as

s 
ch

an
ne

l.  

-	
If

 th
e 

in
le

t v
el

oc
it

y 
is

 >
0.

5 
m

/s
, r

et
ro

fit
 a

n 
en

er
gy

 d
is

si
pa

ti
on

 
st

ru
ct

ur
e,

 s
uc

h 
as

 e
ro

si
on

 p
ro

te
ct

io
n,

 o
r c

re
at

e 
a 

de
ep

er
 p

oo
l 

of
 w

at
er

 a
t t

he
 in

le
t a

re
a 

to
 th

e 
m

ac
ro

ph
yt

e 
zo

ne
.

-	
If

 th
e 

cr
os

s-
se

ct
io

na
l p

ro
fil

e 
of

 th
e 

w
et

la
nd

 is
 u

nd
er

-s
iz

ed
 a

nd
 

flo
w

s 
w

it
hi

n 
w

et
la

nd
 a

re
 >

0.
5 

m
/s

, t
he

n 
th

e 
in

flo
w

 w
ill

 n
ee

d 
to

 
be

 re
st

ric
te

d 
or

 th
e 

cr
os

s-
se

ct
io

na
l fl

ow
 p

ro
fil

e 
in

 th
e 

w
et

la
nd

 
en

la
rg

ed
. R

oc
k 

pr
ot

ec
ti

on
 c

an
 b

e 
pl

ac
ed

 in
 a

re
as

 o
f h

ig
h 

ve
lo

ci
ty

.

-	
If

 ro
bu

st
 v

eg
et

at
io

n 
is

 n
ot

 e
ve

n 
an

d 
pe

rp
en

di
cu

la
r t

o 
th

e 
flo

w
 

pa
th

, m
od

if
y 

th
e 

pl
an

ti
ng

 la
yo

ut
 to

 o
bt

ai
n 

an
 e

ve
n 

di
st

rib
ut

io
n.

 
Re

pl
an

t t
he

 w
et

la
nd

 in
 a

cc
or

da
nc

e 
w

it
h 

th
e 

Co
ns

tr
uc

ti
on

 a
nd

 
Es

ta
bl

is
hm

en
t G

ui
de

lin
es

.

-	
If

 th
er

e 
is

 a
 p

re
fe

re
nt

ia
l fl

ow
 p

at
h 

an
d 

ve
ge

ta
ti

on
 is

 
in

ad
eq

ua
te

 to
 re

so
lv

e 
th

e 
m

att
er

, a
 lo

w
 li

ne
 o

f r
oc

ks
 p

la
ce

d 
w

it
h 

sp
ac

es
 b

et
w

ee
n 

th
em

 (l
ik

e 
st

ep
pi

ng
 s

to
ne

s)
 c

an
 a

ss
is

t i
n 

di
sp

er
si

ng
 fl

ow
s.

Th
e 

pl
an

ts
 a

re
 d

ry
in

g 
ou

t b
ec

au
se

 
th

e 
w

at
er

 le
ve

l i
s 

co
ns

is
te

nt
ly

 b
el

ow
 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

be
tw

ee
n 

ra
in

fa
ll 

pe
rio

ds
. 

Re
fe

r t
o 

‘W
at

er
 L

ev
el

’ in
 th

is
 ta

bl
e.

Th
e 

pl
an

ts
 a

re
 d

ro
w

ni
ng

 b
ec

au
se

 
th

e 
w

at
er

 le
ve

l i
s 

co
ns

is
te

nt
ly

 a
bo

ve
 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

be
tw

ee
n 

ra
in

fa
ll 

pe
rio

ds
.

Re
fe

r t
o 

‘W
at

er
 L

ev
el

’ in
 th

is
 ta

bl
e.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

to
ps

oi
l i

s 
of

 p
oo

r q
ua

lit
y 

or
 

in
su

ffi
ci

en
t d

ep
th

. 
Ch

ec
k 

to
ps

oi
l d

ep
th

 in
 a

re
as

 o
f p

la
nt

 fa
ilu

re
 b

y 
ei

th
er

 d
ra

in
in

g 
th

e 
w

et
la

nd
 o

r u
nd

er
ta

ki
ng

 in
-s

it
u 

co
rin

g.
 M

in
im

um
 d

ep
th

 
sh

ou
ld

 b
e 

15
0 

m
m

.

-	
D

ra
in

 th
e 

w
et

la
nd

 a
nd

 re
-p

ro
fil

e 
w

it
h 

co
rr

ec
t s

oi
l d

ep
th

 
(m

in
im

um
 2

00
 m

m
, p

re
fe

ra
bl

y 
30

0 
m

m
). 

Th
e 

pl
an

t s
pe

ci
es

 a
re

 u
ns

ui
ta

bl
e.

 
Ch

ec
k 

th
at

 th
e 

co
rr

ec
t p

la
nt

 s
pe

ci
es

, a
cc

or
di

ng
 to

 th
e 

w
et

la
nd

 
de

si
gn

, h
av

e 
be

en
 p

la
nt

ed
 in

 th
e 

co
rr

ec
t d

ep
th

 zo
ne

s.
 

Ch
ec

k 
th

at
 th

e 
sp

ec
ie

s 
re

co
m

m
en

de
d 

in
 th

e 
w

et
la

nd
 d

es
ig

n 
ar

e 
ap

pr
op

ria
te

. 

-	
Re

pl
ac

e 
pl

an
ts

 w
it

h 
ap

pr
op

ria
te

 s
pe

ci
es

. R
ef

er
 to

 th
e 

Co
ns

tr
uc

ti
on

 a
nd

 E
st

ab
lis

hm
en

t G
ui

de
lin

es
 fo

r r
ep

la
nt

in
g 

m
et

ho
ds

.

-	
Ad

ju
st

 th
e 

hy
dr

ol
og

ic
 re

gi
m

e 
(i.

e.
 ra

is
e 

or
 lo

w
er

 th
e 

w
at

er
 

le
ve

l),
 b

ut
 o

nl
y 

w
he

re
 a

pp
ro

xi
m

at
el

y 
50

%
 o

r m
or

e 
of

 th
e 

w
et

la
nd

 p
la

nt
in

g 
ha

s 
fa

ile
d.

Sa
lin

e 
w

at
er

 is
 ti

da
lly

 in
tr

ud
in

g 
in

to
 th

e 
w

et
la

nd
. 

In
sp

ec
t t

he
 o

ut
le

t s
tr

uc
tu

re
 d

ur
in

g 
la

rg
e 

ti
da

l e
ve

nt
s 

to
 

ob
se

rv
e 

if
 fl

ow
 is

 b
ac

kw
at

er
in

g 
in

to
 th

e 
w

et
la

nd
.

U
nd

er
ta

ke
 s

al
in

it
y 

m
on

it
or

in
g 

bo
th

 a
ft

er
 ra

in
 a

nd
 d

ur
in

g 
lo

ng
 

dr
y 

pe
ri

od
s 

to
 o

bs
er

ve
 c

ha
ng

es
 in

 s
al

in
it

y.
 M

on
it

or
in

g 
sh

ou
ld

 
oc

cu
r a

t a
 m

in
im

um
 o

f t
hr

ee
 lo

ca
ti

on
s 

in
 th

e 
w

et
la

nd
 (i

nl
et

, 
m

id
dl

e,
 a

nd
 o

ut
le

t)
, a

s 
w

el
l a

s 
in

 th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 

sy
st

em
.

-	
If

 o
bs

er
va

ti
on

s 
du

ri
ng

 la
rg

e 
ti

de
 e

ve
nt

s 
an

d 
sa

lin
it

y 
m

on
it

or
in

g 
co

nf
ir

m
 ti

da
l b

ac
kw

at
er

in
g 

in
to

 th
e 

w
et

la
nd

, 
co

ns
id

er
:

•	
R
ai
si
ng
 th
e 
w
at
er
 le
ve
l w
it
hi
n 
th
e 
w
et
la
nd
 s
o 
th
at
 s
al
in
e 

w
at

er
 c

an
no

t e
nt

er
 th

ro
ug

h 
th

e 
ri

se
r o

ut
le

t. 
Th

is
 w

ill
 re

qu
ir

e 
m

od
if

yi
ng

 th
e 

 c
on

fi
gu

ra
ti

on
 o

f t
he

 o
ut

le
t s

tr
uc

tu
re

.

    
 N

ot
e:

 R
ai

si
ng

 th
e 

w
at

er
 le

ve
l w

it
hi

n 
th

e 
w

et
la

nd
 m

ay
 

po
te

nt
ia

lly
 im

pa
ct

 th
e 

he
al

th
 o

f t
he

 p
la

nt
s,

 a
nd

 th
er

ef
or

e 
co

ns
id

er
at

io
n 

w
ill

 a
ls

o 
ne

ed
 to

 b
e 

gi
ve

n 
to

 th
e 

pl
an

t s
pe

ci
es

 
pr

es
en

t w
it

hi
n 

th
e 

w
et

la
nd

, a
nd

 th
ei

r t
ol

er
an

ce
 to

 th
e 

al
te

re
d 

hy
dr

ol
og

ic
 re

gi
m

e.

•	
In
st
al
lin
g 
a 
fl
ap
 g
at
e 
on
 th
e 
ou
tl
et
 p
ip
e 
to
 th
e 
do
w
ns
tr
ea
m
 

sa
lin

e 
en

vi
ro

nm
en

t.

    
 N

ot
e:

 T
he

 u
se

 o
f f

la
p 

ga
te

s 
w

it
hi

n 
sa

lin
e 

en
vi

ro
nm

en
ts

 
re

qu
ir

es
 a

 h
ig

h 
le

ve
l o

f m
ai

nt
en

an
ce

 d
ue

 to
 th

e 
co

ns
ta

nt
 

bu
ild

 u
p 

of
 e

nc
ru

st
in

g 
bi

of
ilm

s 
an

d 
su

sc
ep

ti
bi

lit
y 

to
 

bl
oc

ka
ge

. 

-	
If

 it
 is

 n
ot

 p
os

si
bl

e 
to

 is
ol

at
e 

th
e 

w
et

la
nd

 fr
om

 s
al

in
e 

w
at

er
 

in
tr

us
io

n,
 th

en
 it

 m
ay

 b
e 

ne
ce

ss
ar

y 
to

 re
pl

an
t t

he
 w

et
la

nd
 

w
it

h 
sa

lin
e 

or
 b

ra
ck

is
h 

to
le

ra
nt

 p
la

nt
 s

pe
ci

es
. T

he
re

 is
 a

n 
in

cr
ea

se
d 

ri
sk

 o
f m

os
qu

it
oe

s 
in

 s
al

in
e/

br
ac

ki
sh

 w
et

la
nd

s,
 

w
hi

ch
 w

ill
 n

ee
d 

to
 b

e 
m

on
it

or
ed

. 



45Rectifying Vegetated Stormwater Assets – Draft 

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Sh
ad

e 
is

 re
du

ci
ng

 g
ro

w
th

 a
nd

 
vi

go
ur

, a
nd

 in
cr

ea
si

ng
 

su
sc

ep
ti

bi
lit

y 
to

 d
is

ea
se

 a
nd

 
in

se
ct

 a
tt

ac
k.

 

M
os

t w
at

er
 p

la
nt

s 
us

ed
 in

 
co

ns
tr

uc
te

d 
w

et
la

nd
s 

gr
ow

 b
es

t 
w

it
h 

fu
ll 

su
n.

 

C
he

ck
 th

at
 s

un
lig

ht
 is

 re
ac

hi
ng

 m
os

t o
f t

he
 w

at
er

 p
la

nt
s 

fo
r 

m
os

t o
f t

he
 d

ay
. 

-	
R

ed
uc

e 
sh

ad
in

g.

-	
Pl

an
t s

pe
ci

es
 th

at
 a

re
 s

ha
de

 to
le

ra
nt

. 

W
et

la
nd

 v
eg

et
at

io
n 

is
 b

ei
ng

 
sc

ou
re

d 
be

ca
us

e 
:  

-	
th

er
e 

is
 n

o 
hi

gh
-fl

ow
 b

yp
as

s 
ch

an
ne

l a
nd

 a
ll 

hi
gh

er
 fl

ow
s 

ar
e 

pa
ss

in
g 

th
ro

ug
h 

th
e 

w
et

la
nd

 

-	
lo

ca
l v

el
oc

it
ie

s 
m

ay
 b

e 
hi

gh
 w

he
re

 
la

rg
e 

flo
w

s 
ar

e 
en

te
rin

g 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 fr

om
 th

e 
in

le
t 

po
nd

 

-	
a 

pr
ef

er
en

ti
al

 fl
ow

 p
at

h 
ha

s 
es

ta
bl

is
he

d 
w

it
hi

n 
th

e 
w

et
la

nd
 

Ch
ec

k 
th

e 
in

le
t d

es
ig

n 
of

 th
e 

w
et

la
nd

. C
al

cu
la

te
 th

e 
m

ax
im

um
 

in
le

t v
el

oc
it

ie
s.

 C
he

ck
 th

e 
en

er
gy

 d
is

si
pa

ti
on

 m
et

ho
d 

us
ed

 in
 

th
e 

m
ac

ro
ph

ty
e 

in
le

t z
on

e.

Ch
ec

k 
th

e 
cr

os
s 

se
ct

io
na

l p
ro

fil
e 

(fl
ow

 a
re

a)
 o

f t
he

 w
et

la
nd

. I
f 

th
e 

m
ax

im
um

 v
el

oc
it

ie
s 

w
it

hi
n 

th
e 

w
et

la
nd

 a
re

 >
 0

.5
 m

/s
, t

he
n 

th
e 

ve
lo

ci
ti

es
 a

re
 to

o 
hi

gh
. 

Ch
ec

k 
th

e 
di

st
rib

ut
io

n 
an

d 
se

t-
ou

t o
f t

he
 m

ac
ro

ph
yt

es
. I

f t
he

re
 

is
 p

at
ch

y 
di

st
rib

ut
io

n 
of

 e
m

er
gi

ng
 m

ac
ro

ph
yt

es
, t

hi
s 

ca
n 

in
flu

en
ce

 th
e 

in
te

rn
al

 fl
ow

 p
att

er
ns

 a
nd

 d
ire

ct
io

ns
. E

ns
ur

e 
pl

an
ti

ng
 is

 e
ve

n 
th

ro
ug

ho
ut

 w
et

la
nd

. 

-	
W

he
re

 p
os

si
bl

e,
 re

di
re

ct
 h

ig
h 

flo
w

s 
ar

ou
nd

 th
e 

w
et

la
nd

 b
y 

co
ns

tr
uc

ti
ng

 a
 b

yp
as

s 
ch

an
ne

l.  

-	
If

 th
e 

in
le

t v
el

oc
it

y 
is

 >
0.

5 
m

/s
, r

et
ro

fit
 a

n 
en

er
gy

 d
is

si
pa

ti
on

 
st

ru
ct

ur
e,

 s
uc

h 
as

 e
ro

si
on

 p
ro

te
ct

io
n,

 o
r c

re
at

e 
a 

de
ep

er
 p

oo
l 

of
 w

at
er

 a
t t

he
 in

le
t a

re
a 

to
 th

e 
m

ac
ro

ph
yt

e 
zo

ne
.

-	
If

 th
e 

cr
os

s-
se

ct
io

na
l p

ro
fil

e 
of

 th
e 

w
et

la
nd

 is
 u

nd
er

-s
iz

ed
 a

nd
 

flo
w

s 
w

it
hi

n 
w

et
la

nd
 a

re
 >

0.
5 

m
/s

, t
he

n 
th

e 
in

flo
w

 w
ill

 n
ee

d 
to

 
be

 re
st

ric
te

d 
or

 th
e 

cr
os

s-
se

ct
io

na
l fl

ow
 p

ro
fil

e 
in

 th
e 

w
et

la
nd

 
en

la
rg

ed
. R

oc
k 

pr
ot

ec
ti

on
 c

an
 b

e 
pl

ac
ed

 in
 a

re
as

 o
f h

ig
h 

ve
lo

ci
ty

.

-	
If

 ro
bu

st
 v

eg
et

at
io

n 
is

 n
ot

 e
ve

n 
an

d 
pe

rp
en

di
cu

la
r t

o 
th

e 
flo

w
 

pa
th

, m
od

if
y 

th
e 

pl
an

ti
ng

 la
yo

ut
 to

 o
bt

ai
n 

an
 e

ve
n 

di
st

rib
ut

io
n.

 
Re

pl
an

t t
he

 w
et

la
nd

 in
 a

cc
or

da
nc

e 
w

it
h 

th
e 

Co
ns

tr
uc

ti
on

 a
nd

 
Es

ta
bl

is
hm

en
t G

ui
de

lin
es

.

-	
If

 th
er

e 
is

 a
 p

re
fe

re
nt

ia
l fl

ow
 p

at
h 

an
d 

ve
ge

ta
ti

on
 is

 
in

ad
eq

ua
te

 to
 re

so
lv

e 
th

e 
m

att
er

, a
 lo

w
 li

ne
 o

f r
oc

ks
 p

la
ce

d 
w

it
h 

sp
ac

es
 b

et
w

ee
n 

th
em

 (l
ik

e 
st

ep
pi

ng
 s

to
ne

s)
 c

an
 a

ss
is

t i
n 

di
sp

er
si

ng
 fl

ow
s.

Th
e 

pl
an

ts
 a

re
 d

ry
in

g 
ou

t b
ec

au
se

 
th

e 
w

at
er

 le
ve

l i
s 

co
ns

is
te

nt
ly

 b
el

ow
 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

be
tw

ee
n 

ra
in

fa
ll 

pe
rio

ds
. 

Re
fe

r t
o 

‘W
at

er
 L

ev
el

’ in
 th

is
 ta

bl
e.

Th
e 

pl
an

ts
 a

re
 d

ro
w

ni
ng

 b
ec

au
se

 
th

e 
w

at
er

 le
ve

l i
s 

co
ns

is
te

nt
ly

 a
bo

ve
 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

be
tw

ee
n 

ra
in

fa
ll 

pe
rio

ds
.

Re
fe

r t
o 

‘W
at

er
 L

ev
el

’ in
 th

is
 ta

bl
e.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

to
ps

oi
l i

s 
of

 p
oo

r q
ua

lit
y 

or
 

in
su

ffi
ci

en
t d

ep
th

. 
Ch

ec
k 

to
ps

oi
l d

ep
th

 in
 a

re
as

 o
f p

la
nt

 fa
ilu

re
 b

y 
ei

th
er

 d
ra

in
in

g 
th

e 
w

et
la

nd
 o

r u
nd

er
ta

ki
ng

 in
-s

it
u 

co
rin

g.
 M

in
im

um
 d

ep
th

 
sh

ou
ld

 b
e 

15
0 

m
m

.

-	
D

ra
in

 th
e 

w
et

la
nd

 a
nd

 re
-p

ro
fil

e 
w

it
h 

co
rr

ec
t s

oi
l d

ep
th

 
(m

in
im

um
 2

00
 m

m
, p

re
fe

ra
bl

y 
30

0 
m

m
). 

Th
e 

pl
an

t s
pe

ci
es

 a
re

 u
ns

ui
ta

bl
e.

 
Ch

ec
k 

th
at

 th
e 

co
rr

ec
t p

la
nt

 s
pe

ci
es

, a
cc

or
di

ng
 to

 th
e 

w
et

la
nd

 
de

si
gn

, h
av

e 
be

en
 p

la
nt

ed
 in

 th
e 

co
rr

ec
t d

ep
th

 zo
ne

s.
 

Ch
ec

k 
th

at
 th

e 
sp

ec
ie

s 
re

co
m

m
en

de
d 

in
 th

e 
w

et
la

nd
 d

es
ig

n 
ar

e 
ap

pr
op

ria
te

. 

-	
Re

pl
ac

e 
pl

an
ts

 w
it

h 
ap

pr
op

ria
te

 s
pe

ci
es

. R
ef

er
 to

 th
e 

Co
ns

tr
uc

ti
on

 a
nd

 E
st

ab
lis

hm
en

t G
ui

de
lin

es
 fo

r r
ep

la
nt

in
g 

m
et

ho
ds

.

-	
Ad

ju
st

 th
e 

hy
dr

ol
og

ic
 re

gi
m

e 
(i.

e.
 ra

is
e 

or
 lo

w
er

 th
e 

w
at

er
 

le
ve

l),
 b

ut
 o

nl
y 

w
he

re
 a

pp
ro

xi
m

at
el

y 
50

%
 o

r m
or

e 
of

 th
e 

w
et

la
nd

 p
la

nt
in

g 
ha

s 
fa

ile
d.

Sa
lin

e 
w

at
er

 is
 ti

da
lly

 in
tr

ud
in

g 
in

to
 th

e 
w

et
la

nd
. 

In
sp

ec
t t

he
 o

ut
le

t s
tr

uc
tu

re
 d

ur
in

g 
la

rg
e 

ti
da

l e
ve

nt
s 

to
 

ob
se

rv
e 

if
 fl

ow
 is

 b
ac

kw
at

er
in

g 
in

to
 th

e 
w

et
la

nd
.

U
nd

er
ta

ke
 s

al
in

it
y 

m
on

it
or

in
g 

bo
th

 a
ft

er
 ra

in
 a

nd
 d

ur
in

g 
lo

ng
 

dr
y 

pe
ri

od
s 

to
 o

bs
er

ve
 c

ha
ng

es
 in

 s
al

in
it

y.
 M

on
it

or
in

g 
sh

ou
ld

 
oc

cu
r a

t a
 m

in
im

um
 o

f t
hr

ee
 lo

ca
ti

on
s 

in
 th

e 
w

et
la

nd
 (i

nl
et

, 
m

id
dl

e,
 a

nd
 o

ut
le

t)
, a

s 
w

el
l a

s 
in

 th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 

sy
st

em
.

-	
If

 o
bs

er
va

ti
on

s 
du

ri
ng

 la
rg

e 
ti

de
 e

ve
nt

s 
an

d 
sa

lin
it

y 
m

on
it

or
in

g 
co

nf
ir

m
 ti

da
l b

ac
kw

at
er

in
g 

in
to

 th
e 

w
et

la
nd

, 
co

ns
id

er
:

•	
R
ai
si
ng
 th
e 
w
at
er
 le
ve
l w
it
hi
n 
th
e 
w
et
la
nd
 s
o 
th
at
 s
al
in
e 

w
at

er
 c

an
no

t e
nt

er
 th

ro
ug

h 
th

e 
ri

se
r o

ut
le

t. 
Th

is
 w

ill
 re

qu
ir

e 
m

od
if

yi
ng

 th
e 

 c
on

fi
gu

ra
ti

on
 o

f t
he

 o
ut

le
t s

tr
uc

tu
re

.

    
 N

ot
e:

 R
ai

si
ng

 th
e 

w
at

er
 le

ve
l w

it
hi

n 
th

e 
w

et
la

nd
 m

ay
 

po
te

nt
ia

lly
 im

pa
ct

 th
e 

he
al

th
 o

f t
he

 p
la

nt
s,

 a
nd

 th
er

ef
or

e 
co

ns
id

er
at

io
n 

w
ill

 a
ls

o 
ne

ed
 to

 b
e 

gi
ve

n 
to

 th
e 

pl
an

t s
pe

ci
es

 
pr

es
en

t w
it

hi
n 

th
e 

w
et

la
nd

, a
nd

 th
ei

r t
ol

er
an

ce
 to

 th
e 

al
te

re
d 

hy
dr

ol
og

ic
 re

gi
m

e.

•	
In
st
al
lin
g 
a 
fl
ap
 g
at
e 
on
 th
e 
ou
tl
et
 p
ip
e 
to
 th
e 
do
w
ns
tr
ea
m
 

sa
lin

e 
en

vi
ro

nm
en

t.

    
 N

ot
e:

 T
he

 u
se

 o
f f

la
p 

ga
te

s 
w

it
hi

n 
sa

lin
e 

en
vi

ro
nm

en
ts

 
re

qu
ir

es
 a

 h
ig

h 
le

ve
l o

f m
ai

nt
en

an
ce

 d
ue

 to
 th

e 
co

ns
ta

nt
 

bu
ild

 u
p 

of
 e

nc
ru

st
in

g 
bi

of
ilm

s 
an

d 
su

sc
ep

ti
bi

lit
y 

to
 

bl
oc

ka
ge

. 

-	
If

 it
 is

 n
ot

 p
os

si
bl

e 
to

 is
ol

at
e 

th
e 

w
et

la
nd

 fr
om

 s
al

in
e 

w
at

er
 

in
tr

us
io

n,
 th

en
 it

 m
ay

 b
e 

ne
ce

ss
ar

y 
to

 re
pl

an
t t

he
 w

et
la

nd
 

w
it

h 
sa

lin
e 

or
 b

ra
ck

is
h 

to
le

ra
nt

 p
la

nt
 s

pe
ci

es
. T

he
re

 is
 a

n 
in

cr
ea

se
d 

ri
sk

 o
f m

os
qu

it
oe

s 
in

 s
al

in
e/

br
ac

ki
sh

 w
et

la
nd

s,
 

w
hi

ch
 w

ill
 n

ee
d 

to
 b

e 
m

on
it

or
ed

. 



Rectifying Vegetated Stormwater Assets – Draft   46

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Sa
lin

e 
gr

ou
nd

w
at

er
 is

 in
gr

es
si

ng
 

in
to

 th
e 

w
et

la
nd

. 
Lo

ok
 fo

r a
re

as
 o

f c
le

ar
 w

at
er

 d
ue

 to
 in

cr
ea

se
d 

fl
oc

cu
la

ti
on

 o
f 

su
sp

en
de

d 
so

lid
s,

 p
ot

en
ti

al
 fi

la
m

en
to

us
 a

lg
al

 g
ro

w
th

 
ad

ja
ce

nt
 to

 g
ro

un
dw

at
er

 in
gr

es
s 

ar
ea

s,
 a

nd
 lo

ca
lis

ed
 

m
ac

ro
ph

yt
e 

bl
ea

ch
in

g 
or

 d
ie

ba
ck

 a
dj

ac
en

t t
o 

gr
ou

nd
w

at
er

 
in

tr
us

io
n.

 

U
nd

er
ta

ke
 w

at
er

 q
ua

lit
y 

te
st

in
g 

to
 d

et
er

m
in

e 
sa

lin
it

y 
im

m
ed

ia
te

ly
 a

ft
er

 ra
in

 a
nd

 d
ur

in
g 

pe
ri

od
s 

of
 d

ry
. T

hi
s 

m
ay

 
in

cl
ud

e 
in

st
al

lin
g 

sh
al

lo
w

 m
on

it
or

in
g 

w
el

ls
 a

dj
ac

en
t t

o 
th

e 
w

et
la

nd
 to

 c
om

pa
re

 a
nd

 tr
ac

k 
w

at
er

 le
ve

ls
 o

ve
r t

im
e.

 

Th
is

 m
on

it
or

in
g 

ca
n 

sh
ow

 th
e 

w
ay

 th
e 

gr
ou

nd
w

at
er

 is
 fl

ow
in

g 
an

d 
co

nd
uc

ti
vi

ty
 b

et
w

ee
n 

th
e 

w
et

la
nd

 a
nd

 s
ha

llo
w

 
gr

ou
nd

w
at

er
. A

 g
ro

un
dw

at
er

 s
pe

ci
al

is
t w

ill
 b

e 
re

qu
ir

ed
 to

 
as

si
st

 w
it

h 
th

is
 p

ro
ce

ss
.

Th
e 

in
tr

us
io

n 
of

 lo
w

 s
al

in
it

y 
(<

15
00

 m
S/

cm
) i

s 
un

lik
el

y 
to

 b
e 

pr
ob

le
m

at
ic

 to
 th

e 
he

al
th

 o
f w

et
la

nd
 v

eg
et

at
io

n.
 

-	
If

 s
al

in
e 

gr
ou

nd
w

at
er

 in
tr

us
io

n 
is

 in
 th

e 
w

et
la

nd
 a

nd
 im

pa
ct

s 
on

 v
eg

et
at

io
n 

he
al

th
 a

re
 o

bv
io

us
, r

ep
la

ce
 o

r r
ep

ai
r t

he
 

w
et

la
nd

 li
ne

r. 

-	
R

ep
la

nt
  t

he
 w

et
la

nd
 w

it
h 

sa
lin

e 
or

 b
ra

ck
is

h 
to

le
ra

nt
 p

la
nt

 
sp

ec
ie

s.
 T

he
re

 is
 a

n 
in

cr
ea

se
d 

ri
sk

 o
f m

os
qu

it
oe

s 
in

 s
al

in
e/

 
br

ac
ki

sh
 w

et
la

nd
s,

 w
hi

ch
 w

ill
 n

ee
d 

to
 b

e 
m

on
it

or
ed

. 

-	
Tr

en
ch

 a
lo

ng
 th

e 
w

et
la

nd
 b

at
te

r a
nd

 p
la

ce
 a

 c
la

y 
or

 
be

nt
on

it
e 

ba
rr

ie
r a

cr
os

s 
th

e 
gr

ou
nd

w
at

er
 in

tr
us

io
n 

si
te

. 

-	
W

he
n 

th
e 

gr
ou

nd
w

at
er

 in
gr

es
s 

is
su

e 
ha

s 
be

en
 re

so
lv

ed
, 

re
pl

ac
e 

an
y 

co
nt

am
in

at
ed

 to
ps

oi
l a

nd
 re

pl
an

t. 
R

ef
er

 to
 th

e 
C

on
st

ru
ct

io
n 

an
d 

Es
ta

bl
is

hm
en

t G
ui

de
lin

es
 fo

r r
ep

la
nt

in
g 

ad
vi

ce
. 

Th
e 

w
at

er
 h

as
 a

 lo
w

 p
H

 d
ue

 to
 th

e 
ex

po
su

re
 o

f a
ci

d 
su

lfa
te

 s
oi

ls
 w

it
hi

n 
th

e 
w

et
la

nd
.

Ch
ec

k 
m

ar
gi

ns
 o

f t
he

 w
et

la
nd

 fo
r e

vi
de

nc
e 

of
 a

ci
d 

su
lfa

te
 s

oi
ls

. 
Th

is
 m

ay
 in

cl
ud

e:

-	
ye

llo
w

 a
nd

/o
r r

ed
 m

ott
lin

g 
in

 th
e 

so
il 

pr
ofi

le

-	
so

il 
pH

 <
 4

.0
 (w

ill
 re

qu
ire

 fi
el

d 
te

st
in

g)

-	
ar

ea
s 

of
 p

oo
r p

la
nt

 h
ea

lt
h

-	
cl

ea
r w

at
er

 (w
it

h 
a 

bl
ue

 o
r g

re
en

 ti
ng

e)

M
ea

su
re

 w
at

er
 p

H
 in

 w
et

la
nd

 to
 d

et
er

m
in

e 
w

he
th

er
 a

ci
di

c 
w

at
er

 is
 p

re
se

nt
. 

Se
ek

 a
dv

ic
e 

fr
om

 a
 g

eo
te

ch
ni

ca
l s

pe
ci

al
is

t i
f t

he
 w

at
er

 p
H

 is
 

be
lo

w
 6

 o
r t

he
re

 is
 e

vi
de

nc
e 

of
 a

ci
d 

su
lfa

te
 s

oi
ls

 p
re

se
nt

 w
it

hi
n 

th
e 

w
et

la
nd

. 

Th
e 

ge
ot

ec
hn

ic
al

 in
ve

st
ig

at
io

n 
sh

ou
ld

 in
cl

ud
e 

la
bo

ra
to

ry
 

an
al

ys
is

 o
f s

oi
l s

am
pl

es
 fr

om
 th

e 
w

et
la

nd
 in

 o
rd

er
 to

 c
on

fir
m

 
th

e 
pr

es
en

ce
 o

f a
ci

d 
su

lfa
te

 s
oi

ls
.

-	
If

 a
ci

d 
su

lfa
te

 s
oi

ls
 a

re
 p

re
se

nt
 o

r t
he

 w
et

la
nd

 is
 s

ub
je

ct
 to

 
ac

id
 s

ul
fa

te
 le

ac
hi

ng
, a

n 
ac

id
 s

ul
fa

te
 m

an
ag

em
en

t p
la

n 
sh

ou
ld

 
be

 p
re

pa
re

d 
in

 a
cc

or
da

nc
e 

w
it

h 
St

at
e 

Pl
an

ni
ng

 P
ol

ic
y 

2/
02

 
Pl

an
ni

ng
 a

nd
 M

an
ag

in
g 

D
ev

el
op

m
en

t i
nv

ol
vi

ng
 A

ci
d 

Su
lfa

te
 

So
ils

.

Th
e 

se
di

m
en

t i
s 

co
nt

am
in

at
ed

. 
It

 is
 v

er
y 

di
ffi

cu
lt

 to
 d

et
er

m
in

e 
if

 s
ed

im
en

t c
on

ta
m

in
at

io
n 

is
 

co
nt

rib
ut

in
g 

to
 p

la
nt

 fa
ilu

re
.  S

ee
k 

sp
ec

ia
lis

t a
dv

ic
e 

if
 s

ed
im

en
t 

co
nt

am
in

at
io

n 
is

 s
us

pe
ct

ed
.

-	
Se

ek
 s

pe
ci

al
is

t a
dv

ic
e.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

pl
an

ts
 a

re
 d

is
ea

se
d 

or
 d

am
ag

ed
 

fr
om

 in
se

ct
s.

  
Pl

an
t d

is
ea

se
 is

 u
nc

om
m

on
 in

 m
ac

ro
ph

yt
es

. H
ow

ev
er

, it
 c

an
 

oc
cu

r i
n 

ce
rt

ai
n 

pl
an

ts
 s

uc
h 

as
 S

ch
oe

no
pl

ec
tu

s 
va

lid
us

, w
hi

ch
 is

 
su

sc
ep

ti
bl

e 
to

 ru
st

. W
he

n 
al

l o
th

er
 c

au
se

s 
ha

ve
 b

ee
n 

ex
pl

or
ed

, 
pl

an
t d

is
ea

se
 m

ay
 b

e 
th

e 
pr

ob
le

m
. 

In
se

ct
 d

am
ag

e 
is

 a
ls

o 
un

co
m

m
on

 in
 m

ac
ro

ph
yt

es
. I

ns
ec

t 
da

m
ag

e 
is

 o
ft

en
 m

an
ife

st
ed

 b
y 

pr
em

at
ur

e 
se

ne
sc

en
ce

, in
se

ct
 

bo
re

 h
ol

es
, o

r c
al

lu
s 

de
ve

lo
pm

en
t i

n 
ga

s-
tr

an
sp

or
t p

at
hw

ay
s.

 

-	
In

 m
os

t c
as

es
, t

he
 v

eg
et

at
io

n 
ca

n 
be

 e
xp

ec
te

d 
to

 re
co

ve
r 

w
it

ho
ut

 tr
ea

tm
en

t. 

-	
If

 v
eg

et
at

io
n 

lo
ss

 is
 la

rg
e-

sc
al

e,
 a

 h
or

ti
cu

lt
ur

al
is

t c
an

 p
ro

vi
de

 
gu

id
an

ce
 re

ga
rd

in
g 

di
se

as
e 

an
d 

in
se

ct
 d

am
ag

e 
m

it
ig

at
io

n 
an

d 
pl

an
t s

pe
ci

es
 s

el
ec

ti
on

. 

W
at

er
 le

ve
l i

s 
co

ns
is

te
nt

ly
 b

el
ow

 
th

e 
no

rm
al

 w
at

er
 

(o
r i

s 
dr

yi
ng

 o
ut

)

Th
e 

w
et

la
nd

 o
ut

le
t a

nd
 a

ss
oc

ia
te

d 
ris

er
s 

ar
e 

at
 th

e 
w

ro
ng

 le
ve

l (
i.e

. t
oo

 
lo

w
) d

ue
 to

 in
co

rr
ec

t d
es

ig
n 

or
 

co
ns

tr
uc

ti
on

.

Ve
rif

y 
th

at
 th

e 
in

flo
w

 a
nd

 o
ut

flo
w

 s
tr

uc
tu

re
s 

of
 th

e 
w

et
la

nd
 a

re
 

ap
pr

op
ria

te
ly

 c
on

fig
ur

ed
 a

nd
 c

on
st

ru
ct

ed
. T

hi
s 

w
ill

 re
qu

ire
:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 a
ll 

th
e 

hy
dr

au
lic

 
st

ru
ct

ur
es

, in
cl

ud
in

g 
th

e 
ris

er
 p

er
fo

ra
ti

on
s

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
 a

nd
 th

at
 it

 m
at

ch
es

 th
e 

de
si

re
d 

de
pt

hs
 th

ro
ug

h 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 (m

ax
im

um
 0

.5
 m

 d
ep

th
 a

t n
or

m
al

 w
at

er
 

le
ve

l t
o 

su
pp

or
t v

eg
et

at
io

n)

-	
Re

-c
on

fig
ur

e 
w

et
la

nd
 in

flo
w

 o
r o

ut
flo

w
 s

tr
uc

tu
re

s 
to

 ra
is

e 
th

e 
no

rm
al

 w
at

er
 le

ve
l i

n 
th

e 
w

et
la

nd
. T

hi
s 

m
ay

 in
vo

lv
e 

ad
ju

st
in

g 
th

e 
ou

tl
et

 ri
se

r p
er

fo
ra

ti
on

s 
on

ly
 (p

re
fe

rr
ed

) o
r m

od
ifi

yi
ng

 th
e 

w
ho

le
 o

ut
le

t s
tr

uc
tu

re
. 

-	
If

 m
od

ifi
ca

ti
on

s 
to

 th
e 

ou
tl

et
 a

re
 m

ad
e,

 th
en

 th
e 

le
ve

l o
f t

he
 

hi
gh

-fl
ow

 b
yp

as
s 

w
ei

r m
ay

 n
ee

d 
to

 b
e 

al
te

re
d 

to
 p

re
se

rv
e 

th
e 

ex
te

nd
ed

 d
et

en
ti

on
 d

ep
th

 (t
yp

ic
al

ly
 0

.5
 m

).

Th
e 

ba
th

ym
et

ry
 o

f t
he

 w
et

la
nd

 is
 

no
t c

or
re

ct
 (d

ep
th

s 
or

 le
ve

ls
 a

re
 

w
ro

ng
) a

s 
a 

re
su

lt
 o

f i
nc

or
re

ct
 

de
si

gn
 o

r c
on

st
ru

ct
io

n.

Ve
rif

y 
th

e 
w

et
la

nd
 b

at
hy

m
et

ry
 h

as
 b

ee
n 

co
ns

tr
uc

te
d 

to
 th

e 
co

rr
ec

t l
ev

el
s 

an
d 

th
e 

ac
tu

al
 d

es
ig

n 
is

 c
or

re
ct

. T
hi

s 
w

ill
 re

qu
ire

:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 

-	
co

nfi
rm

in
g 

th
e 

ba
th

ym
et

ry
 m

at
ch

es
 th

e 
de

si
gn

 to
 +

 5
0 

m
m

 

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
  a

nd
 m

at
ch

es
 th

e 
de

si
re

d 
de

pt
hs

 th
ro

ug
h 

th
e 

m
ac

ro
ph

yt
e 

zo
ne

 (m
ax

im
um

 0
.5

 m
 d

ee
p 

at
 n

or
m

al
 w

at
er

 le
ve

l 
to

 s
up

po
rt

 v
eg

et
at

io
n)

-	
Re

co
nfi

gu
re

 th
e 

hy
dr

au
lic

  c
on

tr
ol

 s
tr

uc
tu

re
s 

to
 ra

is
e 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

th
e 

w
et

la
nd

 (p
re

fe
rr

ed
).

-	
D

ra
in

 th
e 

w
et

la
nd

, r
em

ov
e 

or
 te

m
po

ra
ril

y 
re

lo
ca

te
 a

ny
 e

xi
st

in
g 

ve
ge

ta
ti

on
, r

ec
ti

fy
 th

e 
w

et
la

nd
 b

at
hy

m
et

ry
, a

nd
 re

-e
st

ab
lis

h 
th

e 
ve

ge
ta

ti
on

. 



47Rectifying Vegetated Stormwater Assets – Draft 

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Sa
lin

e 
gr

ou
nd

w
at

er
 is

 in
gr

es
si

ng
 

in
to

 th
e 

w
et

la
nd

. 
Lo

ok
 fo

r a
re

as
 o

f c
le

ar
 w

at
er

 d
ue

 to
 in

cr
ea

se
d 

fl
oc

cu
la

ti
on

 o
f 

su
sp

en
de

d 
so

lid
s,

 p
ot

en
ti

al
 fi

la
m

en
to

us
 a

lg
al

 g
ro

w
th

 
ad

ja
ce

nt
 to

 g
ro

un
dw

at
er

 in
gr

es
s 

ar
ea

s,
 a

nd
 lo

ca
lis

ed
 

m
ac

ro
ph

yt
e 

bl
ea

ch
in

g 
or

 d
ie

ba
ck

 a
dj

ac
en

t t
o 

gr
ou

nd
w

at
er

 
in

tr
us

io
n.

 

U
nd

er
ta

ke
 w

at
er

 q
ua

lit
y 

te
st

in
g 

to
 d

et
er

m
in

e 
sa

lin
it

y 
im

m
ed

ia
te

ly
 a

ft
er

 ra
in

 a
nd

 d
ur

in
g 

pe
ri

od
s 

of
 d

ry
. T

hi
s 

m
ay

 
in

cl
ud

e 
in

st
al

lin
g 

sh
al

lo
w

 m
on

it
or

in
g 

w
el

ls
 a

dj
ac

en
t t

o 
th

e 
w

et
la

nd
 to

 c
om

pa
re

 a
nd

 tr
ac

k 
w

at
er

 le
ve

ls
 o

ve
r t

im
e.

 

Th
is

 m
on

it
or

in
g 

ca
n 

sh
ow

 th
e 

w
ay

 th
e 

gr
ou

nd
w

at
er

 is
 fl

ow
in

g 
an

d 
co

nd
uc

ti
vi

ty
 b

et
w

ee
n 

th
e 

w
et

la
nd

 a
nd

 s
ha

llo
w

 
gr

ou
nd

w
at

er
. A

 g
ro

un
dw

at
er

 s
pe

ci
al

is
t w

ill
 b

e 
re

qu
ir

ed
 to

 
as

si
st

 w
it

h 
th

is
 p

ro
ce

ss
.

Th
e 

in
tr

us
io

n 
of

 lo
w

 s
al

in
it

y 
(<

15
00

 m
S/

cm
) i

s 
un

lik
el

y 
to

 b
e 

pr
ob

le
m

at
ic

 to
 th

e 
he

al
th

 o
f w

et
la

nd
 v

eg
et

at
io

n.
 

-	
If

 s
al

in
e 

gr
ou

nd
w

at
er

 in
tr

us
io

n 
is

 in
 th

e 
w

et
la

nd
 a

nd
 im

pa
ct

s 
on

 v
eg

et
at

io
n 

he
al

th
 a

re
 o

bv
io

us
, r

ep
la

ce
 o

r r
ep

ai
r t

he
 

w
et

la
nd

 li
ne

r. 

-	
R

ep
la

nt
  t

he
 w

et
la

nd
 w

it
h 

sa
lin

e 
or

 b
ra

ck
is

h 
to

le
ra

nt
 p

la
nt

 
sp

ec
ie

s.
 T

he
re

 is
 a

n 
in

cr
ea

se
d 

ri
sk

 o
f m

os
qu

it
oe

s 
in

 s
al

in
e/

 
br

ac
ki

sh
 w

et
la

nd
s,

 w
hi

ch
 w

ill
 n

ee
d 

to
 b

e 
m

on
it

or
ed

. 

-	
Tr

en
ch

 a
lo

ng
 th

e 
w

et
la

nd
 b

at
te

r a
nd

 p
la

ce
 a

 c
la

y 
or

 
be

nt
on

it
e 

ba
rr

ie
r a

cr
os

s 
th

e 
gr

ou
nd

w
at

er
 in

tr
us

io
n 

si
te

. 

-	
W

he
n 

th
e 

gr
ou

nd
w

at
er

 in
gr

es
s 

is
su

e 
ha

s 
be

en
 re

so
lv

ed
, 

re
pl

ac
e 

an
y 

co
nt

am
in

at
ed

 to
ps

oi
l a

nd
 re

pl
an

t. 
R

ef
er

 to
 th

e 
C

on
st

ru
ct

io
n 

an
d 

Es
ta

bl
is

hm
en

t G
ui

de
lin

es
 fo

r r
ep

la
nt

in
g 

ad
vi

ce
. 

Th
e 

w
at

er
 h

as
 a

 lo
w

 p
H

 d
ue

 to
 th

e 
ex

po
su

re
 o

f a
ci

d 
su

lfa
te

 s
oi

ls
 w

it
hi

n 
th

e 
w

et
la

nd
.

Ch
ec

k 
m

ar
gi

ns
 o

f t
he

 w
et

la
nd

 fo
r e

vi
de

nc
e 

of
 a

ci
d 

su
lfa

te
 s

oi
ls

. 
Th

is
 m

ay
 in

cl
ud

e:

-	
ye

llo
w

 a
nd

/o
r r

ed
 m

ott
lin

g 
in

 th
e 

so
il 

pr
ofi

le

-	
so

il 
pH

 <
 4

.0
 (w

ill
 re

qu
ire

 fi
el

d 
te

st
in

g)

-	
ar

ea
s 

of
 p

oo
r p

la
nt

 h
ea

lt
h

-	
cl

ea
r w

at
er

 (w
it

h 
a 

bl
ue

 o
r g

re
en

 ti
ng

e)

M
ea

su
re

 w
at

er
 p

H
 in

 w
et

la
nd

 to
 d

et
er

m
in

e 
w

he
th

er
 a

ci
di

c 
w

at
er

 is
 p

re
se

nt
. 

Se
ek

 a
dv

ic
e 

fr
om

 a
 g

eo
te

ch
ni

ca
l s

pe
ci

al
is

t i
f t

he
 w

at
er

 p
H

 is
 

be
lo

w
 6

 o
r t

he
re

 is
 e

vi
de

nc
e 

of
 a

ci
d 

su
lfa

te
 s

oi
ls

 p
re

se
nt

 w
it

hi
n 

th
e 

w
et

la
nd

. 

Th
e 

ge
ot

ec
hn

ic
al

 in
ve

st
ig

at
io

n 
sh

ou
ld

 in
cl

ud
e 

la
bo

ra
to

ry
 

an
al

ys
is

 o
f s

oi
l s

am
pl

es
 fr

om
 th

e 
w

et
la

nd
 in

 o
rd

er
 to

 c
on

fir
m

 
th

e 
pr

es
en

ce
 o

f a
ci

d 
su

lfa
te

 s
oi

ls
.

-	
If

 a
ci

d 
su

lfa
te

 s
oi

ls
 a

re
 p

re
se

nt
 o

r t
he

 w
et

la
nd

 is
 s

ub
je

ct
 to

 
ac

id
 s

ul
fa

te
 le

ac
hi

ng
, a

n 
ac

id
 s

ul
fa

te
 m

an
ag

em
en

t p
la

n 
sh

ou
ld

 
be

 p
re

pa
re

d 
in

 a
cc

or
da

nc
e 

w
it

h 
St

at
e 

Pl
an

ni
ng

 P
ol

ic
y 

2/
02

 
Pl

an
ni

ng
 a

nd
 M

an
ag

in
g 

D
ev

el
op

m
en

t i
nv

ol
vi

ng
 A

ci
d 

Su
lfa

te
 

So
ils

.

Th
e 

se
di

m
en

t i
s 

co
nt

am
in

at
ed

. 
It

 is
 v

er
y 

di
ffi

cu
lt

 to
 d

et
er

m
in

e 
if

 s
ed

im
en

t c
on

ta
m

in
at

io
n 

is
 

co
nt

rib
ut

in
g 

to
 p

la
nt

 fa
ilu

re
.  S

ee
k 

sp
ec

ia
lis

t a
dv

ic
e 

if
 s

ed
im

en
t 

co
nt

am
in

at
io

n 
is

 s
us

pe
ct

ed
.

-	
Se

ek
 s

pe
ci

al
is

t a
dv

ic
e.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

pl
an

ts
 a

re
 d

is
ea

se
d 

or
 d

am
ag

ed
 

fr
om

 in
se

ct
s.

  
Pl

an
t d

is
ea

se
 is

 u
nc

om
m

on
 in

 m
ac

ro
ph

yt
es

. H
ow

ev
er

, it
 c

an
 

oc
cu

r i
n 

ce
rt

ai
n 

pl
an

ts
 s

uc
h 

as
 S

ch
oe

no
pl

ec
tu

s 
va

lid
us

, w
hi

ch
 is

 
su

sc
ep

ti
bl

e 
to

 ru
st

. W
he

n 
al

l o
th

er
 c

au
se

s 
ha

ve
 b

ee
n 

ex
pl

or
ed

, 
pl

an
t d

is
ea

se
 m

ay
 b

e 
th

e 
pr

ob
le

m
. 

In
se

ct
 d

am
ag

e 
is

 a
ls

o 
un

co
m

m
on

 in
 m

ac
ro

ph
yt

es
. I

ns
ec

t 
da

m
ag

e 
is

 o
ft

en
 m

an
ife

st
ed

 b
y 

pr
em

at
ur

e 
se

ne
sc

en
ce

, in
se

ct
 

bo
re

 h
ol

es
, o

r c
al

lu
s 

de
ve

lo
pm

en
t i

n 
ga

s-
tr

an
sp

or
t p

at
hw

ay
s.

 

-	
In

 m
os

t c
as

es
, t

he
 v

eg
et

at
io

n 
ca

n 
be

 e
xp

ec
te

d 
to

 re
co

ve
r 

w
it

ho
ut

 tr
ea

tm
en

t. 

-	
If

 v
eg

et
at

io
n 

lo
ss

 is
 la

rg
e-

sc
al

e,
 a

 h
or

ti
cu

lt
ur

al
is

t c
an

 p
ro

vi
de

 
gu

id
an

ce
 re

ga
rd

in
g 

di
se

as
e 

an
d 

in
se

ct
 d

am
ag

e 
m

it
ig

at
io

n 
an

d 
pl

an
t s

pe
ci

es
 s

el
ec

ti
on

. 

W
at

er
 le

ve
l i

s 
co

ns
is

te
nt

ly
 b

el
ow

 
th

e 
no

rm
al

 w
at

er
 

(o
r i

s 
dr

yi
ng

 o
ut

)

Th
e 

w
et

la
nd

 o
ut

le
t a

nd
 a

ss
oc

ia
te

d 
ris

er
s 

ar
e 

at
 th

e 
w

ro
ng

 le
ve

l (
i.e

. t
oo

 
lo

w
) d

ue
 to

 in
co

rr
ec

t d
es

ig
n 

or
 

co
ns

tr
uc

ti
on

.

Ve
rif

y 
th

at
 th

e 
in

flo
w

 a
nd

 o
ut

flo
w

 s
tr

uc
tu

re
s 

of
 th

e 
w

et
la

nd
 a

re
 

ap
pr

op
ria

te
ly

 c
on

fig
ur

ed
 a

nd
 c

on
st

ru
ct

ed
. T

hi
s 

w
ill

 re
qu

ire
:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 a
ll 

th
e 

hy
dr

au
lic

 
st

ru
ct

ur
es

, in
cl

ud
in

g 
th

e 
ris

er
 p

er
fo

ra
ti

on
s

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
 a

nd
 th

at
 it

 m
at

ch
es

 th
e 

de
si

re
d 

de
pt

hs
 th

ro
ug

h 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 (m

ax
im

um
 0

.5
 m

 d
ep

th
 a

t n
or

m
al

 w
at

er
 

le
ve

l t
o 

su
pp

or
t v

eg
et

at
io

n)

-	
Re

-c
on

fig
ur

e 
w

et
la

nd
 in

flo
w

 o
r o

ut
flo

w
 s

tr
uc

tu
re

s 
to

 ra
is

e 
th

e 
no

rm
al

 w
at

er
 le

ve
l i

n 
th

e 
w

et
la

nd
. T

hi
s 

m
ay

 in
vo

lv
e 

ad
ju

st
in

g 
th

e 
ou

tl
et

 ri
se

r p
er

fo
ra

ti
on

s 
on

ly
 (p

re
fe

rr
ed

) o
r m

od
ifi

yi
ng

 th
e 

w
ho

le
 o

ut
le

t s
tr

uc
tu

re
. 

-	
If

 m
od

ifi
ca

ti
on

s 
to

 th
e 

ou
tl

et
 a

re
 m

ad
e,

 th
en

 th
e 

le
ve

l o
f t

he
 

hi
gh

-fl
ow

 b
yp

as
s 

w
ei

r m
ay

 n
ee

d 
to

 b
e 

al
te

re
d 

to
 p

re
se

rv
e 

th
e 

ex
te

nd
ed

 d
et

en
ti

on
 d

ep
th

 (t
yp

ic
al

ly
 0

.5
 m

).

Th
e 

ba
th

ym
et

ry
 o

f t
he

 w
et

la
nd

 is
 

no
t c

or
re

ct
 (d

ep
th

s 
or

 le
ve

ls
 a

re
 

w
ro

ng
) a

s 
a 

re
su

lt
 o

f i
nc

or
re

ct
 

de
si

gn
 o

r c
on

st
ru

ct
io

n.

Ve
rif

y 
th

e 
w

et
la

nd
 b

at
hy

m
et

ry
 h

as
 b

ee
n 

co
ns

tr
uc

te
d 

to
 th

e 
co

rr
ec

t l
ev

el
s 

an
d 

th
e 

ac
tu

al
 d

es
ig

n 
is

 c
or

re
ct

. T
hi

s 
w

ill
 re

qu
ire

:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 

-	
co

nfi
rm

in
g 

th
e 

ba
th

ym
et

ry
 m

at
ch

es
 th

e 
de

si
gn

 to
 +

 5
0 

m
m

 

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
  a

nd
 m

at
ch

es
 th

e 
de

si
re

d 
de

pt
hs

 th
ro

ug
h 

th
e 

m
ac

ro
ph

yt
e 

zo
ne

 (m
ax

im
um

 0
.5

 m
 d

ee
p 

at
 n

or
m

al
 w

at
er

 le
ve

l 
to

 s
up

po
rt

 v
eg

et
at

io
n)

-	
Re

co
nfi

gu
re

 th
e 

hy
dr

au
lic

  c
on

tr
ol

 s
tr

uc
tu

re
s 

to
 ra

is
e 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

th
e 

w
et

la
nd

 (p
re

fe
rr

ed
).

-	
D

ra
in

 th
e 

w
et

la
nd

, r
em

ov
e 

or
 te

m
po

ra
ril

y 
re

lo
ca

te
 a

ny
 e

xi
st

in
g 

ve
ge

ta
ti

on
, r

ec
ti

fy
 th

e 
w

et
la

nd
 b

at
hy

m
et

ry
, a

nd
 re

-e
st

ab
lis

h 
th

e 
ve

ge
ta

ti
on

. 



Rectifying Vegetated Stormwater Assets – Draft   48

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

w
et

la
nd

 is
 n

ot
 re

ce
iv

in
g 

flo
w

s 
or

 o
nl

y 
a 

sm
al

l p
or

tio
n 

of
 fl

ow
 d

ue
 to

:

-	
th

e 
de

si
gn

 in
flo

w
 h

as
 b

ee
n 

m
is

ca
lc

ul
at

ed
 (u

nd
er

-e
st

im
at

ed
) 

an
d 

th
er

ef
or

e 
th

e 
in

le
t t

o 
th

e 
w

et
la

nd
 is

 to
o 

sm
al

l a
nd

 
re

st
ric

ti
ng

 th
e 

vo
lu

m
e 

of
 w

at
er

 
en

te
rin

g 
th

e 
w

et
la

nd
 

-	
th

e 
w

et
la

nd
 is

 o
ve

rs
iz

ed
 

co
m

pa
re

d 
to

 it
s 

ca
tc

hm
en

t 

-	
th

e 
ca

tc
hm

en
t i

s 
no

t d
is

ch
ar

gi
ng

 
to

 th
e 

w
et

la
nd

, e
.g

. fl
ow

 b
yp

as
se

s 
th

e 
w

et
la

nd
 b

ec
au

se
 a

 te
m

po
ra

ry
 

bl
oc

ka
ge

 th
at

 w
as

 in
st

al
le

d 
du

rin
g 

co
ns

tr
uc

ti
on

 w
as

 n
ev

er
 

re
m

ov
ed

In
sp

ec
t t

he
 w

et
la

nd
 a

nd
 u

ps
tr

ea
m

 s
to

rm
w

at
er

 d
ra

in
ag

e 
sy

st
em

 
w

he
n 

it
 is

 ra
in

in
g 

to
 e

ns
ur

e 
flo

w
s 

ar
e 

en
te

rin
g 

th
e 

w
et

la
nd

 
un

de
r g

ra
vi

ty
 a

nd
 th

e 
w

et
la

nd
 is

 fi
lli

ng
.

In
sp

ec
t a

ny
 d

iv
er

si
on

 s
tr

uc
tu

re
s 

w
he

n 
it

 is
 ra

in
in

g 
to

 e
ns

ur
e 

th
ey

 a
re

 o
pe

ra
ti

ng
 a

nd
 fl

ow
s 

ar
e 

en
te

rin
g 

th
e 

w
et

la
nd

.

Ch
ec

k 
th

e 
ca

tc
hm

en
t a

re
a 

co
m

pa
re

d 
to

 th
e 

m
ac

ro
ph

yt
e 

zo
ne

 
ar

ea
. I

f t
he

 w
et

la
nd

 is
 m

or
e 

th
an

 8
%

 o
f t

he
 c

at
ch

m
en

t a
re

a,
 

th
en

 th
e 

w
et

la
nd

 m
ay

 b
e 

ov
er

si
ze

d 
fo

r t
he

 c
at

ch
m

en
t.

Ve
rif

y 
th

at
 th

e 
w

et
la

nd
 h

as
 b

ee
n 

co
ns

tr
uc

te
d 

as
 p

er
 d

es
ig

n 
an

d 
th

at
 th

e 
in

le
t s

tr
uc

tu
re

s 
ar

e 
ap

pr
op

ria
te

ly
 s

iz
ed

 to
 a

llo
w

 u
p 

to
 

th
e 

1-
ye

ar
 a

ve
ra

ge
 re

cu
rr

en
ce

 fl
ow

 in
to

 th
e 

w
et

la
nd

. 

-	
If

 th
er

e 
is

 a
 re

st
ric

ti
on

 in
 th

e 
up

st
re

am
 d

ra
in

ag
e 

sy
st

em
 (e

.g
. 

di
ve

rs
io

n 
st

ru
ct

ur
e)

, t
he

n 
un

bl
oc

k 
or

 m
od

if
y 

th
e 

co
nfi

gu
ra

ti
on

 
to

 a
llo

w
 fl

ow
s 

in
to

 th
e 

w
et

la
nd

. C
on

su
lt

 w
it

h 
a 

sp
ec

ia
lis

t f
or

 
m

aj
or

 w
or

ks
, s

uc
h 

as
 re

ad
ju

st
in

g 
a 

w
ei

r. 

-	
If

 th
e 

w
et

la
nd

 is
 o

ve
r-

si
ze

d 
fo

r i
ts

 c
at

ch
m

en
t, 

re
-d

es
ig

n 
th

e 
w

et
la

nd
 c

on
si

de
rin

g 
th

e 
su

rf
ac

e 
ar

ea
, b

at
hy

m
et

ry
, a

nd
 

hy
dr

au
lic

 c
on

tr
ol

 (d
et

en
ti

on
 ti

m
e)

. 

-	
If

 th
e 

in
le

t c
on

tr
ol

 is
 to

o 
sm

al
l, r

ep
la

ce
 o

r a
m

en
d 

in
le

t 
st

ru
ct

ur
es

 (p
ip

es
, w

ei
rs

) w
it

h 
ap

pr
op

ria
te

ly
 s

iz
ed

 s
tr

uc
tu

re
s.

 

Th
e 

se
ep

ag
e 

co
lla

rs
 a

ro
un

d 
th

e 
w

et
la

nd
 p

ip
e 

ou
tl

et
s 

ha
ve

 fa
ile

d 
(i.

e.
 

w
at

er
 is

 le
ak

in
g 

fr
om

 w
et

la
nd

 v
ia

 
th

e 
pe

rim
et

er
 o

r o
ut

si
de

 o
f t

he
 p

ip
e 

ou
tl

et
s)

.

Ch
ec

k 
th

e 
w

et
la

nd
 p

ip
e 

ou
tl

et
 a

ft
er

 ra
in

 to
 o

bs
er

ve
 a

ny
 s

ig
ns

 o
f 

flo
w

 o
r s

ee
pa

ge
 a

ro
un

d 
th

e 
m

ar
gi

n 
of

 th
e 

pi
pe

 o
r h

ea
dw

al
l.

-	
Re

pa
ir 

or
 in

st
al

l s
ee

pa
ge

 c
ol

la
rs

 (t
yp

ic
al

ly
 5

00
 m

m
 a

ro
un

d 
pi

pe
).

Th
e 

w
et

la
nd

 li
ne

r w
as

 c
on

st
ru

ct
ed

 
in

co
rr

ec
tl

y 
or

 h
as

 b
ee

n 
da

m
ag

ed
 

re
su

lt
in

g 
in

 w
at

er
 lo

ss
es

.

If
 th

er
e 

is
 n

o 
lin

er
, t

he
 s

oi
l t

yp
e 

m
ay

 
be

 to
o 

fr
ee

 d
ra

in
in

g 
(s

an
dy

). 

If
 a

ll 
ot

he
r i

nv
es

ti
ga

ti
on

s 
fa

il 
to

 id
en

ti
fy

 th
e 

w
at

er
 le

ve
l 

pr
ob

le
m

, t
he

 li
ne

r m
ay

 b
e 

le
ak

in
g.

 

M
on

it
or

 le
ve

ls
 w

it
hi

n 
w

et
la

nd
 fo

r a
 n

um
be

r o
f w

ee
ks

 a
ft

er
 ra

in
 

to
 d

et
er

m
in

e 
if

 w
at

er
 is

 le
ak

in
g 

fr
om

 th
e 

w
et

la
nd

 li
ne

r.

A
lt

er
na

ti
ve

ly
, s

pl
it

 th
e 

m
ac

ro
ph

yt
e 

zo
ne

 in
to

 a
 s

er
ie

s 
of

 c
el

ls
 

us
in

g 
se

al
ed

 e
ar

th
 b

un
ds

. M
on

it
or

 w
at

er
 le

ve
ls

 w
it

hi
n 

ea
ch

 c
el

l. 
If

 th
e 

w
at

er
 le

ve
l i

n 
on

e 
of

 th
es

e 
ce

lls
 d

ro
ps

 m
or

e 
ra

pi
dl

y 
th

an
 

th
e 

ot
he

r c
el

ls
, t

he
re

 m
ay

 b
e 

lin
er

 d
am

ag
e 

w
it

hi
n 

th
at

 c
el

l.

-	
W

he
re

 th
e 

on
ly

 p
ur

po
se

 o
f t

he
 w

et
la

nd
 is

 to
 im

pr
ov

e 
w

at
er

 
qu

al
it

y, 
it

 c
an

 b
e 

le
ft

 a
s 

an
 e

ph
em

er
al

 w
et

la
nd

. T
he

 w
et

la
nd

 
m

ay
 n

ee
d 

to
 b

e 
pl

an
te

d 
w

it
h 

ot
he

r s
pe

ci
es

 th
at

 c
an

 s
ur

vi
ve

 
bo

th
 w

et
 a

nd
 d

ry
 c

on
di

ti
on

s.
 

-	
W

he
re

 th
e 

w
et

la
nd

 m
us

t h
ol

d 
w

at
er

, e
.g

. if
 it

 is
 p

ar
t o

f a
 

st
or

m
w

at
er

 h
ar

ve
st

in
g 

sc
he

m
e,

 th
e 

le
ak

 w
ill

 n
ee

d 
to

 b
e 

fix
ed

. 
Bl

oc
k 

th
e 

in
le

t t
o 

th
e 

w
et

la
nd

 to
 is

ol
at

e 
it

 fr
om

 c
at

ch
m

en
t 

flo
w

s 
an

d 
dr

aw
 d

ow
n 

th
e 

w
et

la
nd

. A
pp

ly
 a

 b
en

to
ni

te
 c

la
y 

m
ix

tu
re

. T
he

 b
en

to
ni

te
 w

ill
 s

ett
le

 o
ve

r t
im

e 
an

d 
m

ay
 s

ea
l t

he
 

le
ak

. R
em

ov
e 

th
e 

in
le

t b
lo

ck
ag

e.
 T

hi
s 

ap
pr

oa
ch

 w
ill

 n
ot

 a
lw

ay
s 

so
lv

e 
th

e 
pr

ob
le

m
. 

-	
A

lt
er

na
ti

ve
ly

, r
ec

on
st

ru
ct

 th
e 

w
et

la
nd

 li
ne

r i
n 

st
ag

es
.

-	
W

he
re

 th
er

e 
is

 n
o 

lin
er

, t
he

 w
et

la
nd

 m
ay

 re
qu

ire
 a

pp
lic

at
io

n 
of

 
a 

cl
ay

 s
oi

l o
ve

r a
ll 

su
rf

ac
es

 b
el

ow
 n

or
m

al
 w

at
er

 le
ve

l.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

W
at

er
 le

ve
l i

s 
co

ns
is

te
nt

ly
 to

o 
hi

gh
 a

bo
ve

 th
e 

no
rm

al
 w

at
er

 le
ve

l

Th
e 

ou
tl

et
 p

ip
e 

is
 b

lo
ck

ed
.

Id
en

ti
fy

 w
he

th
er

 a
 p

oo
r d

es
ig

n 
ha

s 
ex

po
se

d 
th

e 
ou

tl
et

 to
 

flo
at

in
g 

de
br

is
. 

Ch
ec

k 
th

e 
do

w
ns

tr
ea

m
 d

ra
in

ag
e 

sy
st

em
 fo

r e
xc

es
si

ve
 s

ilt
at

io
n 

or
 b

lo
ck

ag
e 

th
at

 is
 c

au
si

ng
 b

ac
kw

at
er

in
g 

up
 th

e 
pi

pe
.

-	
Cl

ea
n 

th
e 

ou
tl

et
 ri

se
r a

nd
 in

sp
ec

t r
eg

ul
ar

ly
.

-	
Re

m
ov

e 
si

lt
at

io
n 

or
 b

lo
ck

ag
e 

fr
om

 th
e 

dr
ai

na
ge

 s
ys

te
m

.

-	
To

 d
ec

re
as

e 
th

e 
fu

tu
re

 ri
sk

 o
f b

lo
ck

ag
e,

 re
de

si
gn

 th
e 

ou
tl

et
 a

s 
pe

r t
he

 T
ec

hn
ic

al
 D

es
ig

n 
G

ui
de

lin
es

 . 

Th
e 

ou
tl

et
 ri

se
r p

ip
e 

ha
s 

be
en

 
de

si
gn

ed
 o

r c
on

st
ru

ct
ed

 a
t t

he
 

w
ro

ng
 le

ve
l r

es
ul

ti
ng

 in
 w

et
la

nd
 

ar
ea

s 
th

at
 a

re
 to

o 
de

ep
 to

 s
up

po
rt

 
ve

ge
ta

ti
on

 (>
0.

5m
). 

    
   

Ve
rif

y 
th

at
 th

e 
in

flo
w

 a
nd

 o
ut

flo
w

 s
tr

uc
tu

re
s 

of
 th

e 
w

et
la

nd
 a

re
 

ap
pr

op
ria

te
ly

 c
on

fig
ur

ed
 a

nd
 c

on
st

ru
ct

ed
. T

hi
s 

w
ill

 re
qu

ire
:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 a
ll 

th
e 

hy
dr

au
lic

 
st

ru
ct

ur
es

, in
cl

ud
in

g 
th

e 
ris

er
 p

er
fo

ra
ti

on
s

-	
co

nfi
rm

in
g 

th
e 

ba
th

ym
et

ry
 m

at
ch

es
 th

e 
de

si
gn

 to
 +

 2
5 

m
m

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
 a

nd
 th

at
 it

 m
at

ch
es

 th
e 

de
si

re
d 

de
pt

hs
 th

ro
ug

h 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 (m

ax
im

um
 0

.5
 m

 d
ep

th
 a

t n
or

m
al

 w
at

er
 

le
ve

l t
o 

su
pp

or
t v

eg
et

at
io

n)

-	
Re

-c
on

fig
ur

e 
w

et
la

nd
 in

flo
w

 o
r o

ut
flo

w
 s

tr
uc

tu
re

s 
to

 ra
is

e 
th

e 
no

rm
al

 w
at

er
 le

ve
l i

n 
th

e 
w

et
la

nd
. T

hi
s 

m
ay

 in
vo

lv
e 

ad
ju

st
in

g 
th

e 
ou

tl
et

 ri
se

r p
er

fo
ra

ti
on

s 
on

ly
 (p

re
fe

rr
ed

) o
r m

od
if

yi
ng

 th
e 

w
ho

le
 o

ut
le

t s
tr

uc
tu

re
. 

-	
If

 m
od

ifi
ca

ti
on

s 
to

 th
e 

ou
tl

et
 a

re
 m

ad
e,

 th
en

 th
e 

le
ve

l o
f t

he
 

hi
gh

-fl
ow

 b
yp

as
s 

w
ei

r m
ay

 n
ee

d 
to

 b
e 

al
te

re
d 

to
 p

re
se

rv
e 

th
e 

ex
te

nd
ed

 d
et

en
ti

on
 d

ep
th

 (t
yp

ic
al

ly
 0

.5
m

).

Th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 s

ys
te

m
 h

as
 

el
ev

at
ed

 w
at

er
 le

ve
ls

 o
r t

he
 n

or
m

al
 

w
at

er
 le

ve
l o

f t
he

 w
et

la
nd

 w
as

 
de

si
gn

ed
 to

o 
lo

w
 (i

.e
. t

he
 d

es
ig

n 
di

d 
no

t a
llo

w
 fo

r r
ai

se
d 

w
at

er
 le

ve
ls

 in
 

th
e 

re
ce

iv
in

g 
sy

st
em

 d
ur

in
g 

th
e 

w
et

 
se

as
on

).

Ch
ec

k 
fo

r e
le

va
te

d 
w

at
er

 le
ve

ls
 in

 th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 

sy
st

em
. I

f t
he

 w
at

er
 le

ve
l i

n 
th

e 
dr

ai
na

ge
 s

ys
te

m
 is

 d
ic

ta
ti

ng
 

w
at

er
 le

ve
ls

 in
 th

e 
w

et
la

nd
, a

 w
at

er
 le

ve
l s

ur
ve

y 
m

ay
 b

e 
re

qu
ire

d 
w

it
hi

n 
th

e 
w

et
la

nd
 a

nd
 re

ce
iv

in
g 

dr
ai

na
ge

 s
ys

te
m

.
Co

ns
ul

ti
ng

 th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 th
e 

w
et

la
nd

 o
ut

le
t 

sy
st

em
, in

cl
ud

in
g 

th
e 

ris
er

s,
 m

ay
 a

ls
o 

be
 re

qu
ire

d.
 

-	
In

ve
st

ig
at

e 
op

ti
on

s 
to

 re
du

ce
 th

e 
w

at
er

 le
ve

l i
n 

th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 s

ys
te

m
 to

 b
el

ow
 th

e 
pr

ef
er

re
d 

no
rm

al
 w

at
er

 le
ve

l o
f 

th
e 

w
et

la
nd

 (p
re

fe
rr

ed
). 

-	
To

 e
ns

ur
e 

fr
ee

 d
ra

in
ag

e 
to

 th
e 

re
ce

iv
in

g 
sy

st
em

, r
ai

se
 th

e 
w

at
er

 le
ve

l o
f t

he
 w

et
la

nd
 b

y 
ch

an
gi

ng
 th

e 
ou

tl
et

 s
tr

uc
tu

re
. 

Th
is

 m
ay

 re
qu

ire
 a

n 
ad

ju
st

m
en

t t
o 

th
e 

ba
th

ym
et

ry
 to

 e
ns

ur
e 

th
e 

w
at

er
 d

ep
th

 c
an

 s
up

po
rt

 w
et

la
nd

 p
la

nt
s 

(t
yp

ic
al

ly
 <

0.
5 

m
 

de
pt

h 
at

 n
or

m
al

 w
at

er
 le

ve
l).

 



49Rectifying Vegetated Stormwater Assets – Draft 

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

w
et

la
nd

 is
 n

ot
 re

ce
iv

in
g 

flo
w

s 
or

 o
nl

y 
a 

sm
al

l p
or

tio
n 

of
 fl

ow
 d

ue
 to

:

-	
th

e 
de

si
gn

 in
flo

w
 h

as
 b

ee
n 

m
is

ca
lc

ul
at

ed
 (u

nd
er

-e
st

im
at

ed
) 

an
d 

th
er

ef
or

e 
th

e 
in

le
t t

o 
th

e 
w

et
la

nd
 is

 to
o 

sm
al

l a
nd

 
re

st
ric

ti
ng

 th
e 

vo
lu

m
e 

of
 w

at
er

 
en

te
rin

g 
th

e 
w

et
la

nd
 

-	
th

e 
w

et
la

nd
 is

 o
ve

rs
iz

ed
 

co
m

pa
re

d 
to

 it
s 

ca
tc

hm
en

t 

-	
th

e 
ca

tc
hm

en
t i

s 
no

t d
is

ch
ar

gi
ng

 
to

 th
e 

w
et

la
nd

, e
.g

. fl
ow

 b
yp

as
se

s 
th

e 
w

et
la

nd
 b

ec
au

se
 a

 te
m

po
ra

ry
 

bl
oc

ka
ge

 th
at

 w
as

 in
st

al
le

d 
du

rin
g 

co
ns

tr
uc

ti
on

 w
as

 n
ev

er
 

re
m

ov
ed

In
sp

ec
t t

he
 w

et
la

nd
 a

nd
 u

ps
tr

ea
m

 s
to

rm
w

at
er

 d
ra

in
ag

e 
sy

st
em

 
w

he
n 

it
 is

 ra
in

in
g 

to
 e

ns
ur

e 
flo

w
s 

ar
e 

en
te

rin
g 

th
e 

w
et

la
nd

 
un

de
r g

ra
vi

ty
 a

nd
 th

e 
w

et
la

nd
 is

 fi
lli

ng
.

In
sp

ec
t a

ny
 d

iv
er

si
on

 s
tr

uc
tu

re
s 

w
he

n 
it

 is
 ra

in
in

g 
to

 e
ns

ur
e 

th
ey

 a
re

 o
pe

ra
ti

ng
 a

nd
 fl

ow
s 

ar
e 

en
te

rin
g 

th
e 

w
et

la
nd

.

Ch
ec

k 
th

e 
ca

tc
hm

en
t a

re
a 

co
m

pa
re

d 
to

 th
e 

m
ac

ro
ph

yt
e 

zo
ne

 
ar

ea
. I

f t
he

 w
et

la
nd

 is
 m

or
e 

th
an

 8
%

 o
f t

he
 c

at
ch

m
en

t a
re

a,
 

th
en

 th
e 

w
et

la
nd

 m
ay

 b
e 

ov
er

si
ze

d 
fo

r t
he

 c
at

ch
m

en
t.

Ve
rif

y 
th

at
 th

e 
w

et
la

nd
 h

as
 b

ee
n 

co
ns

tr
uc

te
d 

as
 p

er
 d

es
ig

n 
an

d 
th

at
 th

e 
in

le
t s

tr
uc

tu
re

s 
ar

e 
ap

pr
op

ria
te

ly
 s

iz
ed

 to
 a

llo
w

 u
p 

to
 

th
e 

1-
ye

ar
 a

ve
ra

ge
 re

cu
rr

en
ce

 fl
ow

 in
to

 th
e 

w
et

la
nd

. 

-	
If

 th
er

e 
is

 a
 re

st
ric

ti
on

 in
 th

e 
up

st
re

am
 d

ra
in

ag
e 

sy
st

em
 (e

.g
. 

di
ve

rs
io

n 
st

ru
ct

ur
e)

, t
he

n 
un

bl
oc

k 
or

 m
od

if
y 

th
e 

co
nfi

gu
ra

ti
on

 
to

 a
llo

w
 fl

ow
s 

in
to

 th
e 

w
et

la
nd

. C
on

su
lt

 w
it

h 
a 

sp
ec

ia
lis

t f
or

 
m

aj
or

 w
or

ks
, s

uc
h 

as
 re

ad
ju

st
in

g 
a 

w
ei

r. 

-	
If

 th
e 

w
et

la
nd

 is
 o

ve
r-

si
ze

d 
fo

r i
ts

 c
at

ch
m

en
t, 

re
-d

es
ig

n 
th

e 
w

et
la

nd
 c

on
si

de
rin

g 
th

e 
su

rf
ac

e 
ar

ea
, b

at
hy

m
et

ry
, a

nd
 

hy
dr

au
lic

 c
on

tr
ol

 (d
et

en
ti

on
 ti

m
e)

. 

-	
If

 th
e 

in
le

t c
on

tr
ol

 is
 to

o 
sm

al
l, r

ep
la

ce
 o

r a
m

en
d 

in
le

t 
st

ru
ct

ur
es

 (p
ip

es
, w

ei
rs

) w
it

h 
ap

pr
op

ria
te

ly
 s

iz
ed

 s
tr

uc
tu

re
s.

 

Th
e 

se
ep

ag
e 

co
lla

rs
 a

ro
un

d 
th

e 
w

et
la

nd
 p

ip
e 

ou
tl

et
s 

ha
ve

 fa
ile

d 
(i.

e.
 

w
at

er
 is

 le
ak

in
g 

fr
om

 w
et

la
nd

 v
ia

 
th

e 
pe

rim
et

er
 o

r o
ut

si
de

 o
f t

he
 p

ip
e 

ou
tl

et
s)

.

Ch
ec

k 
th

e 
w

et
la

nd
 p

ip
e 

ou
tl

et
 a

ft
er

 ra
in

 to
 o

bs
er

ve
 a

ny
 s

ig
ns

 o
f 

flo
w

 o
r s

ee
pa

ge
 a

ro
un

d 
th

e 
m

ar
gi

n 
of

 th
e 

pi
pe

 o
r h

ea
dw

al
l.

-	
Re

pa
ir 

or
 in

st
al

l s
ee

pa
ge

 c
ol

la
rs

 (t
yp

ic
al

ly
 5

00
 m

m
 a

ro
un

d 
pi

pe
).

Th
e 

w
et

la
nd

 li
ne

r w
as

 c
on

st
ru

ct
ed

 
in

co
rr

ec
tl

y 
or

 h
as

 b
ee

n 
da

m
ag

ed
 

re
su

lt
in

g 
in

 w
at

er
 lo

ss
es

.

If
 th

er
e 

is
 n

o 
lin

er
, t

he
 s

oi
l t

yp
e 

m
ay

 
be

 to
o 

fr
ee

 d
ra

in
in

g 
(s

an
dy

). 

If
 a

ll 
ot

he
r i

nv
es

ti
ga

ti
on

s 
fa

il 
to

 id
en

ti
fy

 th
e 

w
at

er
 le

ve
l 

pr
ob

le
m

, t
he

 li
ne

r m
ay

 b
e 

le
ak

in
g.

 

M
on

it
or

 le
ve

ls
 w

it
hi

n 
w

et
la

nd
 fo

r a
 n

um
be

r o
f w

ee
ks

 a
ft

er
 ra

in
 

to
 d

et
er

m
in

e 
if

 w
at

er
 is

 le
ak

in
g 

fr
om

 th
e 

w
et

la
nd

 li
ne

r.

A
lt

er
na

ti
ve

ly
, s

pl
it

 th
e 

m
ac

ro
ph

yt
e 

zo
ne

 in
to

 a
 s

er
ie

s 
of

 c
el

ls
 

us
in

g 
se

al
ed

 e
ar

th
 b

un
ds

. M
on

it
or

 w
at

er
 le

ve
ls

 w
it

hi
n 

ea
ch

 c
el

l. 
If

 th
e 

w
at

er
 le

ve
l i

n 
on

e 
of

 th
es

e 
ce

lls
 d

ro
ps

 m
or

e 
ra

pi
dl

y 
th

an
 

th
e 

ot
he

r c
el

ls
, t

he
re

 m
ay

 b
e 

lin
er

 d
am

ag
e 

w
it

hi
n 

th
at

 c
el

l.

-	
W

he
re

 th
e 

on
ly

 p
ur

po
se

 o
f t

he
 w

et
la

nd
 is

 to
 im

pr
ov

e 
w

at
er

 
qu

al
it

y, 
it

 c
an

 b
e 

le
ft

 a
s 

an
 e

ph
em

er
al

 w
et

la
nd

. T
he

 w
et

la
nd

 
m

ay
 n

ee
d 

to
 b

e 
pl

an
te

d 
w

it
h 

ot
he

r s
pe

ci
es

 th
at

 c
an

 s
ur

vi
ve

 
bo

th
 w

et
 a

nd
 d

ry
 c

on
di

ti
on

s.
 

-	
W

he
re

 th
e 

w
et

la
nd

 m
us

t h
ol

d 
w

at
er

, e
.g

. if
 it

 is
 p

ar
t o

f a
 

st
or

m
w

at
er

 h
ar

ve
st

in
g 

sc
he

m
e,

 th
e 

le
ak

 w
ill

 n
ee

d 
to

 b
e 

fix
ed

. 
Bl

oc
k 

th
e 

in
le

t t
o 

th
e 

w
et

la
nd

 to
 is

ol
at

e 
it

 fr
om

 c
at

ch
m

en
t 

flo
w

s 
an

d 
dr

aw
 d

ow
n 

th
e 

w
et

la
nd

. A
pp

ly
 a

 b
en

to
ni

te
 c

la
y 

m
ix

tu
re

. T
he

 b
en

to
ni

te
 w

ill
 s

ett
le

 o
ve

r t
im

e 
an

d 
m

ay
 s

ea
l t

he
 

le
ak

. R
em

ov
e 

th
e 

in
le

t b
lo

ck
ag

e.
 T

hi
s 

ap
pr

oa
ch

 w
ill

 n
ot

 a
lw

ay
s 

so
lv

e 
th

e 
pr

ob
le

m
. 

-	
A

lt
er

na
ti

ve
ly

, r
ec

on
st

ru
ct

 th
e 

w
et

la
nd

 li
ne

r i
n 

st
ag

es
.

-	
W

he
re

 th
er

e 
is

 n
o 

lin
er

, t
he

 w
et

la
nd

 m
ay

 re
qu

ire
 a

pp
lic

at
io

n 
of

 
a 

cl
ay

 s
oi

l o
ve

r a
ll 

su
rf

ac
es

 b
el

ow
 n

or
m

al
 w

at
er

 le
ve

l.

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

W
at

er
 le

ve
l i

s 
co

ns
is

te
nt

ly
 to

o 
hi

gh
 a

bo
ve

 th
e 

no
rm

al
 w

at
er

 le
ve

l

Th
e 

ou
tl

et
 p

ip
e 

is
 b

lo
ck

ed
.

Id
en

ti
fy

 w
he

th
er

 a
 p

oo
r d

es
ig

n 
ha

s 
ex

po
se

d 
th

e 
ou

tl
et

 to
 

flo
at

in
g 

de
br

is
. 

Ch
ec

k 
th

e 
do

w
ns

tr
ea

m
 d

ra
in

ag
e 

sy
st

em
 fo

r e
xc

es
si

ve
 s

ilt
at

io
n 

or
 b

lo
ck

ag
e 

th
at

 is
 c

au
si

ng
 b

ac
kw

at
er

in
g 

up
 th

e 
pi

pe
.

-	
Cl

ea
n 

th
e 

ou
tl

et
 ri

se
r a

nd
 in

sp
ec

t r
eg

ul
ar

ly
.

-	
Re

m
ov

e 
si

lt
at

io
n 

or
 b

lo
ck

ag
e 

fr
om

 th
e 

dr
ai

na
ge

 s
ys

te
m

.

-	
To

 d
ec

re
as

e 
th

e 
fu

tu
re

 ri
sk

 o
f b

lo
ck

ag
e,

 re
de

si
gn

 th
e 

ou
tl

et
 a

s 
pe

r t
he

 T
ec

hn
ic

al
 D

es
ig

n 
G

ui
de

lin
es

 . 

Th
e 

ou
tl

et
 ri

se
r p

ip
e 

ha
s 

be
en

 
de

si
gn

ed
 o

r c
on

st
ru

ct
ed

 a
t t

he
 

w
ro

ng
 le

ve
l r

es
ul

ti
ng

 in
 w

et
la

nd
 

ar
ea

s 
th

at
 a

re
 to

o 
de

ep
 to

 s
up

po
rt

 
ve

ge
ta

ti
on

 (>
0.

5m
). 

    
   

Ve
rif

y 
th

at
 th

e 
in

flo
w

 a
nd

 o
ut

flo
w

 s
tr

uc
tu

re
s 

of
 th

e 
w

et
la

nd
 a

re
 

ap
pr

op
ria

te
ly

 c
on

fig
ur

ed
 a

nd
 c

on
st

ru
ct

ed
. T

hi
s 

w
ill

 re
qu

ire
:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 a
ll 

th
e 

hy
dr

au
lic

 
st

ru
ct

ur
es

, in
cl

ud
in

g 
th

e 
ris

er
 p

er
fo

ra
ti

on
s

-	
co

nfi
rm

in
g 

th
e 

ba
th

ym
et

ry
 m

at
ch

es
 th

e 
de

si
gn

 to
 +

 2
5 

m
m

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
 a

nd
 th

at
 it

 m
at

ch
es

 th
e 

de
si

re
d 

de
pt

hs
 th

ro
ug

h 
th

e 
m

ac
ro

ph
yt

e 
zo

ne
 (m

ax
im

um
 0

.5
 m

 d
ep

th
 a

t n
or

m
al

 w
at

er
 

le
ve

l t
o 

su
pp

or
t v

eg
et

at
io

n)

-	
Re

-c
on

fig
ur

e 
w

et
la

nd
 in

flo
w

 o
r o

ut
flo

w
 s

tr
uc

tu
re

s 
to

 ra
is

e 
th

e 
no

rm
al

 w
at

er
 le

ve
l i

n 
th

e 
w

et
la

nd
. T

hi
s 

m
ay

 in
vo

lv
e 

ad
ju

st
in

g 
th

e 
ou

tl
et

 ri
se

r p
er

fo
ra

ti
on

s 
on

ly
 (p

re
fe

rr
ed

) o
r m

od
if

yi
ng

 th
e 

w
ho

le
 o

ut
le

t s
tr

uc
tu

re
. 

-	
If

 m
od

ifi
ca

ti
on

s 
to

 th
e 

ou
tl

et
 a

re
 m

ad
e,

 th
en

 th
e 

le
ve

l o
f t

he
 

hi
gh

-fl
ow

 b
yp

as
s 

w
ei

r m
ay

 n
ee

d 
to

 b
e 

al
te

re
d 

to
 p

re
se

rv
e 

th
e 

ex
te

nd
ed

 d
et

en
ti

on
 d

ep
th

 (t
yp

ic
al

ly
 0

.5
m

).

Th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 s

ys
te

m
 h

as
 

el
ev

at
ed

 w
at

er
 le

ve
ls

 o
r t

he
 n

or
m

al
 

w
at

er
 le

ve
l o

f t
he

 w
et

la
nd

 w
as

 
de

si
gn

ed
 to

o 
lo

w
 (i

.e
. t

he
 d

es
ig

n 
di

d 
no

t a
llo

w
 fo

r r
ai

se
d 

w
at

er
 le

ve
ls

 in
 

th
e 

re
ce

iv
in

g 
sy

st
em

 d
ur

in
g 

th
e 

w
et

 
se

as
on

).

Ch
ec

k 
fo

r e
le

va
te

d 
w

at
er

 le
ve

ls
 in

 th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 

sy
st

em
. I

f t
he

 w
at

er
 le

ve
l i

n 
th

e 
dr

ai
na

ge
 s

ys
te

m
 is

 d
ic

ta
ti

ng
 

w
at

er
 le

ve
ls

 in
 th

e 
w

et
la

nd
, a

 w
at

er
 le

ve
l s

ur
ve

y 
m

ay
 b

e 
re

qu
ire

d 
w

it
hi

n 
th

e 
w

et
la

nd
 a

nd
 re

ce
iv

in
g 

dr
ai

na
ge

 s
ys

te
m

.
Co

ns
ul

ti
ng

 th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 
of

 th
e 

w
et

la
nd

 o
ut

le
t 

sy
st

em
, in

cl
ud

in
g 

th
e 

ris
er

s,
 m

ay
 a

ls
o 

be
 re

qu
ire

d.
 

-	
In

ve
st

ig
at

e 
op

ti
on

s 
to

 re
du

ce
 th

e 
w

at
er

 le
ve

l i
n 

th
e 

re
ce

iv
in

g 
dr

ai
na

ge
 s

ys
te

m
 to

 b
el

ow
 th

e 
pr

ef
er

re
d 

no
rm

al
 w

at
er

 le
ve

l o
f 

th
e 

w
et

la
nd

 (p
re

fe
rr

ed
). 

-	
To

 e
ns

ur
e 

fr
ee

 d
ra

in
ag

e 
to

 th
e 

re
ce

iv
in

g 
sy

st
em

, r
ai

se
 th

e 
w

at
er

 le
ve

l o
f t

he
 w

et
la

nd
 b

y 
ch

an
gi

ng
 th

e 
ou

tl
et

 s
tr

uc
tu

re
. 

Th
is

 m
ay

 re
qu

ire
 a

n 
ad

ju
st

m
en

t t
o 

th
e 

ba
th

ym
et

ry
 to

 e
ns

ur
e 

th
e 

w
at

er
 d

ep
th

 c
an

 s
up

po
rt

 w
et

la
nd

 p
la

nt
s 

(t
yp

ic
al

ly
 <

0.
5 

m
 

de
pt

h 
at

 n
or

m
al

 w
at

er
 le

ve
l).
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Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
e 

w
et

la
nd

 h
as

 lo
w

 h
yd

ro
lo

gi
c 

eff
ec

ti
ve

ne
ss

. T
he

 e
xt

en
de

d 
de

te
nt

io
n 

de
pt

h 
is

 e
ng

ag
ed

 fo
r l

on
g 

pe
rio

ds
 fo

llo
w

in
g 

ra
in

 ra
th

er
 th

an
 

dr
ai

ni
ng

 b
ac

k 
to

 th
e 

no
rm

al
 w

at
er

 
le

ve
l w

it
hi

n 
3–

4 
da

ys
) b

ec
au

se
:

-	
th

e 
w

et
la

nd
 is

 s
m

al
l i

n 
re

la
ti

on
 to

 
th

e 
ca

tc
hm

en
t (

i.e
. s

m
al

le
r t

ha
n 

th
e 

be
st

 p
ra

ct
ic

e 
si

ze
 fo

r t
he

 
sp

ec
ifi

c 
cl

im
at

ic
 re

gi
on

)

-	
th

e 
no

ti
on

al
 d

et
en

ti
on

 ti
m

e 
of

 th
e 

w
et

la
nd

 is
 to

o 
lo

ng
 (>

 72
 h

rs
)

Bo
th

 o
f t

he
se

 is
su

es
 c

an
 c

au
se

 
w

at
er

 le
ve

ls
 to

 re
m

ai
n 

hi
gh

 fo
r l

on
g 

pe
rio

ds
 o

f t
im

e.

Co
nfi

rm
 th

e 
si

ze
 o

f t
he

 c
at

ch
m

en
t. 

 

Ch
ec

k 
th

e 
si

ze
 o

f t
he

 w
et

la
nd

 in
 re

la
ti

on
 to

 th
e 

ca
tc

hm
en

t a
nd

 
co

m
pa

re
 to

 th
e 

be
st

 p
ra

ct
ic

e 
w

et
la

nd
 s

iz
e 

fo
r t

he
 c

lim
at

ic
 zo

ne
. 

Ch
ec

k 
th

e 
de

si
gn

 o
f t

he
 o

ut
le

t r
is

er
.  

U
nd

er
ta

ke
 a

n 
in

un
da

ti
on

 fr
eq

ue
nc

y 
an

al
ys

is
 a

nd
 c

on
fir

m
 th

e 
co

rr
ec

t p
la

nt
s 

fo
r t

he
 in

un
da

ti
on

 le
ve

ls
 a

re
 in

 p
la

ce
. 

-	
Re

-c
on

fig
ur

e 
th

e 
ou

tl
et

 ri
se

r t
o 

re
du

ce
 th

e 
no

ti
on

al
 d

et
en

ti
on

 
ti

m
e 

in
 th

e 
w

et
la

nd
. 

-	
Ad

ju
st

 th
e 

ba
th

ym
et

ry
 to

 re
du

ce
 th

e 
de

pt
h 

to
 <

0.
5m

. T
hi

s 
w

ill
 

re
qu

ire
 a

 c
om

pl
et

e 
re

se
tt

in
g 

of
 th

e 
w

et
la

nd
 m

ac
ro

ph
yt

e 
zo

ne
.

-	
Re

pl
an

t t
he

 w
et

la
nd

 w
it

h 
pl

an
t s

pe
ci

es
 m

or
e 

to
le

ra
nt

 to
 

de
ep

er
 w

at
er

. 

-	
In

st
ig

at
e 

a 
sy

st
em

 fo
r p

um
pi

ng
 th

e 
w

at
er

 le
ve

l d
ow

n 
at

 k
ey

 
ti

m
es

 (s
uc

h 
as

 a
ft

er
 re

pl
an

ti
ng

).

Th
e 

ex
te

nd
ed

 d
et

en
ti

on
 o

f t
he

 
w

et
la

nd
 is

 to
o 

hi
gh

 (>
0.

5 
m

).
Ch

ec
k 

th
er

e 
ar

e 
no

 b
lo

ck
ag

es
 in

 th
e 

ou
tl

et
 ri

se
r o

r i
n 

th
e 

do
w

ns
tr

ea
m

 d
ra

in
ag

e 
sy

st
em

.

Ch
ec

k 
th

e 
di

ff
er

en
ce

 in
 le

ve
ls

 b
et

w
ee

n 
th

e 
to

p 
an

d 
bo

tt
om

 
or

ifi
ce

s 
on

 th
e 

w
et

la
nd

 o
ut

le
t r

is
er

. T
hi

s 
co

rr
el

at
es

 to
 th

e 
ex

te
nd

ed
 d

et
en

ti
on

 d
ep

th
. 

-	
If

 th
e 

ex
te

nd
ed

 d
et

en
ti

on
 d

ep
th

 is
 to

o 
de

ep
, r

ec
on

fig
ur

e 
th

e 
ou

tl
et

 ri
se

r t
o 

en
su

re
 th

e 
m

ax
im

um
 p

on
de

d 
de

pt
h 

is
 n

o 
m

or
e 

th
an

 0
.5

 m
 a

nd
 n

o 
m

or
e 

th
an

 0
.2

 m
 w

he
n 

th
e 

pl
an

ts
 a

re
 

re
pl

an
te

d.
 T

ha
t i

s,
 h

av
e 

th
e 

w
at

er
 le

ve
l n

o 
m

or
e 

th
an

 1/
3 

th
e 

he
ig

ht
 o

f t
he

 p
la

nt
. P

os
t r

ep
la

nt
in

g,
 a

 p
um

p 
m

ay
 h

av
e 

to
 b

e 
us

ed
 to

 k
ee

p 
th

e 
w

at
er

 le
ve

l d
ow

n.
 A

dj
us

t t
he

 w
at

er
 le

ve
l s

o 
re

ce
nt

ly
 p

la
nt

ed
 w

at
er

 p
la

nt
s 

ar
e 

to
ta

lly
 c

ov
er

ed
 b

y 
w

at
er

 fo
r 

le
ss

 th
an

 4
8 

ho
ur

s.
 If

 th
e 

w
at

er
 le

ve
l c

an
no

t b
e 

dr
op

pe
d 

ad
eq

ua
te

ly
, t

he
n 

re
pl

an
ti

ng
 s

ho
ul

d 
be

 d
on

e 
w

it
h 

ad
va

nc
ed

 
(la

rg
e)

 p
la

nt
s 

or
 tr

an
sp

la
nt

s.

A
re

as
 o

f p
er

m
an

en
t w

at
er

 th
at

 a
re

 
to

o 
de

ep
 to

 s
up

po
rt

 v
eg

et
at

io
n 

(>
0.

5 
m

) b
ec

au
se

 th
e 

ba
th

ym
et

ry
 

th
ro

ug
h 

th
e 

m
ac

ro
ph

yt
e 

zo
ne

 o
f t

he
 

w
et

la
nd

 w
as

 d
es

ig
ne

d 
or

 
co

ns
tr

uc
te

d 
in

co
rr

ec
tl

y.

Ve
rif

y 
th

at
 th

e 
w

et
la

nd
 b

at
hy

m
et

ry
 h

as
 b

ee
n 

co
ns

tr
uc

te
d 

to
 th

e 
co

rr
ec

t l
ev

el
s a

nd
 th

e 
ac

tu
al

 d
es

ig
n 

is
 co

rr
ec

t. 
Th

is
 w

ill
 re

qu
ire

:

-	
ob

ta
in

in
g 

th
e 

as
-c

on
st

ru
ct

ed
 s

ur
ve

y 

-	
co

nfi
rm

in
g 

th
e 

ba
th

ym
et

ry
 m

at
ch

es
 th

e 
de

si
gn

 to
 +

 5
0 

m
m

 

-	
co

nfi
rm

in
g 

th
e 

de
si

gn
 is

 c
on

si
st

en
t w

it
h 

th
e 

Te
ch

ni
ca

l D
es

ig
n 

G
ui

de
lin

es
 a

nd
 m

at
ch

es
 th

e 
de

si
re

d 
de

pt
hs

 th
ro

ug
h 

th
e 

m
ac

ro
ph

yt
e 

zo
ne

 (m
ax

im
um

 0
.5

 m
 d

ee
p 

at
 n

or
m

al
 w

at
er

 le
ve

l 
to

 s
up

po
rt

 v
eg

et
at

io
n)

-	
Re

co
nfi

gu
re

 th
e 

w
et

la
nd

 h
yd

ra
ul

ic
 c

on
tr

ol
 s

tr
uc

tu
re

s 
to

 
ac

co
m

m
od

at
e 

ra
is

in
g 

th
e 

no
rm

al
 w

at
er

 le
ve

l i
n 

th
e 

w
et

la
nd

 
(p

re
fe

rr
ed

).

-	
D

ra
in

 th
e 

w
et

la
nd

, r
em

ov
e 

an
y 

ex
is

ti
ng

 v
eg

et
at

io
n 

by
 

te
m

po
ra

ril
y 

re
lo

ca
ti

ng
 it

, r
ec

ti
fy

 th
e 

w
et

la
nd

 b
at

hy
m

et
ry

 to
 

re
du

ce
 p

er
m

an
en

t w
at

er
 d

ep
th

s 
to

 <
0.

5m
, a

nd
 re

-e
st

ab
lis

h 
th

e 
ve

ge
ta

ti
on

. 

Pr
ob

le
m

Po
ss

ib
le

 ca
us

es
In

ve
st

ig
at

io
ns

O
pt

io
ns

Th
er

e 
is

 n
o 

dr
aw

-d
ow

n 
m

ec
ha

ni
sm

 

N
o 

hy
dr

au
lic

 c
on

tr
ol

 s
tr

uc
tu

re
 w

as
 

de
si

gn
ed

 o
r c

on
st

ru
ct

ed
 to

 a
llo

w
 

w
at

er
 le

ve
l m

an
ip

ul
at

io
n,

 i.e
. t

he
re

 is
 

no
 d

ra
w

-d
ow

n 
pi

pe
, v

al
ve

, o
r w

ei
r.

In
sp

ec
t t

he
 o

ut
le

t r
is

er
 o

f t
he

 w
et

la
nd

. T
he

 o
ut

le
t s

ho
ul

d 
ha

ve
 a

 
va

lv
e 

or
 o

th
er

 s
ys

te
m

 th
at

 a
llo

w
s 

th
e 

w
et

la
nd

 to
 d

ra
in

 u
nd

er
 

gr
av

it
y 

to
 le

ve
ls

 b
el

ow
 th

e 
no

rm
al

 w
at

er
 le

ve
l, p

re
fe

ra
bl

y 
to

 th
e 

lo
w

es
t p

oi
nt

 in
 th

e 
w

et
la

nd
. 

If
 th

e 
w

et
la

nd
 d

oe
s 

no
t h

av
e 

an
 o

ut
le

t r
is

er
, t

he
 w

et
la

nd
 c

an
 

on
ly

 b
e 

dr
ai

ne
d 

by
 p

um
pi

ng
 o

r b
y 

co
ns

tr
uc

ti
ng

 a
 g

ra
vi

ty
-b

as
ed

 
w

at
er

 le
ve

l c
on

tr
ol

. T
o 

co
nfi

rm
 if

 a
 g

ra
vi

ty
-b

as
ed

 w
at

er
 le

ve
l 

co
nt

ro
l w

ill
 w

or
k,

 s
ur

ve
y 

th
e 

no
rm

al
 w

at
er

 le
ve

l a
nd

 th
e 

in
ve

rt
s 

of
 th

e 
do

w
ns

tr
ea

m
 d

ra
in

ag
e 

sy
st

em
 o

r t
he

 p
on

de
d 

w
at

er
 le

ve
ls

. 

-	
W

he
re

 th
e 

do
w

ns
tr

ea
m

 d
ra

in
ag

e 
sy

st
em

 in
ve

rt
s 

or
 p

on
de

d 
w

at
er

 le
ve

ls
 a

re
 b

el
ow

 th
e 

no
rm

al
 w

at
er

 le
ve

l, a
 g

ra
vi

ty
-b

as
ed

 
w

at
er

 le
ve

l c
on

tr
ol

 c
an

 b
e 

co
ns

tr
uc

te
d.

 R
ef

er
 to

 th
e 

Te
ch

ni
ca

l 
D

es
ig

n 
G

ui
de

lin
es

 fo
r g

ui
da

nc
e.

 Id
ea

lly
, t

hi
s 

is
 a

 s
er

ie
s 

of
 s

m
al

l 
pi

pe
s 

co
nn

ec
ti

ng
 th

e 
de

ep
er

 zo
ne

s 
of

 th
e 

w
et

la
nd

 to
 th

e 
ou

tl
et

 (o
r n

ew
 p

it
), 

w
hi

ch
 c
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6. In Queensland, the Land Protection (Pest & Stock Route Management) Act 2002 
imposes a legal responsibility for landowners to control declared weeds on their land. 
Regular maintenance must manage these weeds. Refer to Maintaining Vegetated 
Stormwater Assets for general advice about managing weeds.
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3.4 Sediment basins
Section 3.4 provides guidance to rectify sediment 
basins. Problems with sediment basins include:  

•	 floating weeds (Figure 33)

•	 lack of vegetation cover on the batters (Figure 33)

•	 excessive algae (Figure 34)

Table 5 sets out possible causes, investigations, and 
options for rectifying problems with sediment basins. 

(Photo: Paul Dubowski, Healthy Waterways) 

Figure 34 Sediment basin with filamentous algae 
covering the surface 

 (Photos: Shaun Leinster, DesignFlow)

Figure 33 A sediment basin that is infested with 
floating weeds and lacks vegetation cover on the 
batters
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7. Most sediment basins will experience algal growth due to their role as the first 
treatment system that accepts untreated stormwater. While excessive algae will not 
affect the function of a sediment basin, blue-green algae can be a public health risk.
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Risk score

Approach batters (above normal water level)

Batter 1:6 or shallower 0

Batter 1:4 up to 1:6 2

Batter steeper than 1:4 6

Vertical wall ≤ 0.9 m within perimeter wetted by top of extended detention 8

Vertical wall  > 0.9 m within perimeter wetted by top of extended detention 16

Vertical drop at water edge (below normal water level)

No vertical drop or drop ≤ 0.15 m within 4 m from normal water level edge 0

Vertical drop > 0.15 m and ≤ 0.3 m within 4 m from normal water level edge 2

Vertical drop > 0.3 m and ≤ 0.5 m within 4 m from normal water level edge 8

Vertical drop > 0.5 m within 4 m from normal water level edge 17

Water depth 4 m from inside of normal water level extent

≤ 0.5 m 0

> 0.5 m and ≤ 0.67 m 4

> 0.67 m and ≤ 1.0 m 8

> 1.0 m 17

Table B1 Risk score table

The treatment of approaches to permanent water, and 
the surface immediately under the permanent water 
level, should be configured with consideration for public 
safety and structural stability. It is recommended that 
the risk scores in Table B1, and the recommended 
treatments in Table B2, are used as a guide.  Also 
consider local authority specific requirements.  These 
tables are adapted from Batter Slope Treatment and 
Fencing Guidelines for Constructed Wetlands and 
Detention Basins (Lake Macquarie City Council, 2009). 

The total risk score should be determined by summing 
the scores associated with each category in Table B1. 
The minimum edge treatment for the total risk score 
should be determined by referring to Table B2.

Note that these scores are not evidence or probability 
based. Therefore, the outcomes recommended by 
these tables are not prescriptive and should be used 
as a guide only.
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Recommended minimum edge treatment Total risk score

Grass batter or densely vegetated batter (preferred) ≤ 11

Densely vegetated batter (2.5 m wide, > 0.75 m high, no spaces, > 0.15 m between 
adjacent plants)

12-16

Densely vegetated batter plus accidental entry fence  (1.2 m high cable fencing, curb, 
kick or equivalent)

17-21

Exclusion fencing (in accordance with AS 1926.1-2007) > 21

Risk score

Frequency of use of adjacent land 

Low/occasional/uninvited use (e.g. densly planted garden bed) 0

Regular high use e.g. pedestrian/cycle path 4

Distance from closest property boundary to normal water level

> 20 m 0

≤ 20 m 6

Surveillance

Good regular surveillance ≤ 150 m of normal water level 0

Good regular surveillance > 150 m of normal water level 4

Presence of young children

Class C or Class D contact classification in Table 12.04.1 of QUDM (Natural Resources 
and Water, 2007)

0

Class A or Class B contact classification in Table 12.04.1 of QUDM (Natural Resources 
and Water, 2007)

8

Table B2 Recommended edge treatment



75Rectifying Vegetated Stormwater Assets – Draft 



He
al

th
y 

W
at

er
w

ay
s 

Lt
d 

20
12

-0
05

Water by Design is a program of Healthy Waterways Ltd


