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Glossary
This glossary defines words commonly used inrelation
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 arange 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
arange 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.



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 toa
functional state.

Roughness coefficient (of a channel)
The resistance of a channel to the flow of water init. 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.

Arange 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

and wetlands

Contains tables for swales, bioretention

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

1.2 How to use this document

Figure 1illustrates 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.

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

>

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

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

Rectifying Vegetated Stormwater Assets mterbgdew



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:

e Construction and Establishment Guidelines
(Section1.4.1)

* Transferring Ownership of Vegetated Stormwater
Assets (Section1.4.2)

* Maintaining Vegetated Stormwater Assets
(Section1.4.3)

Figure 2: Vegetated stormwater asset timeline
and supporting resources

| Detailed Design
' (Operational Works
Approval)

Design Development
(Development
Approval)

Planning and Concept |
Feasibility |

Local guidance may apply in some circumstance
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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

\
. ‘ Establishment
Construction (Defect Liability
\ Period)

Operation &
Maintenance




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:

 adesign 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
awetland 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 arecurrent 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
torectify an under-performing or failed vegetated
stormwater asset. It may not be possible to rectify an
asset when:

* thereis 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 s large and costly to repair and better
environmental, social, and economic outcomes would
result from the owner investing in works elsewhere

2.1 ldentify 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 s listed
in the tables in Sections 3.1to 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 3.1to 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 canresult 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 canresult 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

Alack 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 aswale is filled in because its function is not understood.



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)

2.3.1Regulatory 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

Afeasibility 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.

Itis usually more cost effective to rectify an asset as
soon as possible for arange 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
alarger 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 anunder-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 entera
downstream wetland

e 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 arare
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 awetland) 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:

 |ocation 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 measures'

* 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.
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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.

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: Jason Sonneman, DesignFlow)

Figure 4 Localised flooding due to the swale being

partially filled in

(Photo: Shaun Leinster, DesignFlow)

Figure 6 Swale with excessive sediment

(Photo: Paul Dubowski, Healthy Waterways)

Rectifying Vegetated Stormwater Assets - Draft
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Figure 7 Scour of the base of a swale Figure 8 Scour of the base of a swale

(Photo: Georgie Wettenhall, DesignFlow) (Photo: Georgie Wettenhall, DesignFlow)

Figure 9 Eroded swale with preferential flow path

(Photo: Alan Hoban, Healthy Waterways)
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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
(Figure18)

Figure 10 Bioretention system with water ponded on
the surface

* sparse plant cover due to wrong species planted and
inadequate water or fertilizer during establishment
(Figure19)

* 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.

Figure 11 Bioretention system with water ponded on
the surface due to inappropriate filter media

(Photo: Jason Sonneman, DesignFlow)

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: Alan Hoban, Healthy Waterways)

mterbgdes@’! Rectifying Vegetated Stormwater Assets - Draft

(Photo: Jason Sonneman, DesignFlow)



Figure 14 Bioretention system where there is poor Figure 15 Scour at the outlet pit of a bioretention

distribution of water across the surface because the system due to lack of compaction. Erosion and scour

surface is not flat 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: Leon Rowlands, Sunshine Coast Regional Council) (Photo: Shaun Leinster, DesignFlow)
Figure 16 Severe erosion at inlet to a bioretention Figure 17 Bioretention system where the filter media
system has been scoured-out and displaced

(Photo: Paul Dubowski, Healthy Waterways) (Photo: Paul Dubowski, Healthy Waterways)

Figure 18 Erosion on batter slopes of a bioretention Figure 19 Bioretention system with sparse plant
system due to dispersive soils coverage due to wrong species selection and poor

establishment (e.g. the plants received inadequate
water or fertilizer during establishment)

(Photo: Ralph Williams, DesignFlow) (Photo: Shaun Leinster, DesignFlow)

Rectifying Vegetated Stormwater Assets - Draft Wdferbgde&gn 27
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Figure 20 Bioretention system with inappropriate Figure 21 Bioretention system with poor plant
mulch that is preventing plant propagation coverage due to interaction with groundwater and acid
sulfate soil ingress

(Photo: Shaun Leinster, DesignFlow) (Photo: Shaun Leinster, DesignFlow)

Figure 22 Bioretention system with poor plant Figure 23 Blinding of the surface of a bioretention
coverage due to interaction with groundwater and acid system due to algal biofilms and deposition of fine
sulfate soil ingress sediment

(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)

mterbgdes@’l Rectifying Vegetated Stormwater Assets
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3. The density depends on the species. Refer to the Technical Design Guidelines for more

information.
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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)

* noinlet 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.

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: Alan Hoban, Healthy Waterways)

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.

(Photo: Jason Sonneman, DesignFlow)

Rectifying Vegetated Stormwater Assets - Draft mterbgdesm
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Figure 27 Blocked wetland outlet structure resulting Figure 28 Online wetland with no inlet pond. Coarse
in higher standing water levels in wetland and failure  sediment is smothering the vegetation.
of wetland vegetation due to drowning

(Photos: Shaun Leinster, DesignFlow) (Photos: Shaun Leinster, Ecological Engineering)

Figure 29 Example of constructed wetland with low Figure 30 Insect damage on Baeumea articulata
vegetation coverage (<20%) due to water depths
greater than 0.5m

(Photos: Shaun Leinster, DesignFlow) (Photo: Jason Sonneman, DesignFlow)
Figure 31 Weed invasion in a constructed wetland— Figure 32 Examples of weed invasion in a constructed
para grass. Regular maintenance activities address wetland—Salvinia.

weed management; however, weeds can be a recurring
issue or can even over-run some assets.

(Photo: Jason Sonneman, DesignFlow) (Photo: Jason Sonneman, DesignFlow)

42 mterbgdesm Rectifying Vegetated Stormwater Assets - Draft



"91e115QnS aje.yauad
Aj1sea ued 53001 113y} uaym 3saq moJ3d sjueld Jajem
Se |eAOWa. Juawpas Surinp J10s Sui3dedwod ploAy ;830N

"B9JR MO)} 3} 9SBBIOUI 0} palal|e 8 0} pasu Aew uiseq
JUBWIPaS By} Jo U013eINB1JU0 10 3Z1S BY} ‘B)qissod jou s
S1U} }| 'S9)44Bq Se UaNs ‘sadiaap uolyedissip A31aus pasu Aew
UISBq JUBWIPAS BY) UIYHIM S/W G'0< 4O S3111I0]9A BAISSDIXT

"€ uoNdaG U
9]qe} U1Seg JUBWIPAG ay} 0} 199y "UISBQ JUBWIPAS SU1SIXd
9y} Jo weaJysdn papiaoid inyoniiseljul aunyded Jusawipas

]eUOI}Ippe U0 Paseq 1o Speoj Juawipas pajladxa uo paseq
pad.iejua aq 0} paau Aew Uiseq JUSLWIPAS 3y} ‘UISL] JUBLWIPAS
9U3} UIY}IM ]qR|IRAR S) BWN|OA 33R10}S JUBI1H4NSUL §|

‘pue|Iam ay3 40 yied
sy} uBisapa. ‘ssedAq moyy-y3iy 1o puod 3a)ul ou S1 813y} 4|

"UO1IR}|IS B} JO BSNe)

3y} 03U} uo3ed13sanu) ue Aq paruedwodde aq sAemje pjnoys
auo0z a3Aydoudew ay} Woj 3)1s pajejnwinide Suiroway 930N
‘lerowsal 315 3sod pajue|dsuely pue sylom-a.d pajsaniey

aq ued syuejd Ja3em Aue|A ‘paysi|ge}sa-a1 pue parowal

9q 03 uo13e1a8an ayy alinbal Aew auoz a3Aydoloew ay3

wolj 3)1s Suinoway ‘suoz ayAydoldew ay3 Woj 3|1s sArowa.
‘Www 0§ uey) alow Aq paseatdu) Suiaq paq auoz ayAydoloew
puej3am ay3 Jo yB1ay ay} Ul pa3Nsal sey 3|1s paie|nwnade 4|

‘panowal s) wajqold ay3 Jo 934n0S 8y}
9ouo Ajpided 1aA0da. )M sa3hydoloew padewep ay3 ‘sased
Jsouw u| ‘seyAydoidew padewep jo seale a8.e| ysi|qeisa-ay

'spJiq paa4 0} Jou s10}1SIA 93elnodua 03 a3eudis asn
"ys jo uoiyejndod ay} 33npa. 10 SAOWY

"auwn3 Suipaalq Bulinp pue 2104aq |9A3) 193eM
9y} Suiddoup Aq ea.e ay3 anes) 03 suay dwems a8einodu]

"Sp41q |2 10 dA0WaY

"u013e1389A BA111SUBS 03 SS3IJE pUig 3anpal 03 BuilldU asN

suondg

(wseq juawpas ayy ys3noayy
$813120]8A MOJ 4 Jay31y pue ‘SaLN|OA JJOUNI JIBIBMWI0}S
19310818 ‘'speoj Juawipas Ja1eals 8jeald Aew eale
padojaAasp a3 Ul 85E810U] UR pue Sa131A1}0e Juawdo)anap)
9SN PUB)| JUS1IND PUB 8Z]S JUBWYDILD Y} WIJuod -
pazis Ajayenbape s) l1am ssedAq moj4-ySiy ayy 318yl 3ayd -
/W G0 PaaIXa J0u Op
u1Seq JUaWIpas ay3 Yy3noJy3y Smo)J WnWIXew ay} 3ey3 3asyd -
Bu1zis uiseq juawlpas }8yd -

‘wa)qold ayy |eaAa.L 10U Op SHIBYI 8S3Y3 4|

"papadui 1o paxdoiq

jou s) J1am ssedAq mo)4-y31y s,2uoz 33)ul ay3 18yl 323Y)
“u1seq yuaWwpas

3} U1 |9A3] Ja3em 3y} Jo yidap 8yl mojaq 8133w auo }ses)

}e 8q p|noys |aAa) 88eJ0)s Juawipas ay} jo doy ay| "puod 1aju)
3y} uIynm ajqe)ieae sy yydap a8e103s JUa1d144NS Jey) ¥I8Y)

'ssedAq mo)4-yS1y pue puod 33)u1 ue uo a3uasald ay3 Joy yd8Y)

syueid pajoolidn aney died alaym seale 89
‘pade)dsip AjeaisAyd usaq sey uoiye1adan ayy alaym seale -

sau)| yjem wioy pajdwely
Ajjea1sAyd uaaq aaey sarhydoldew alaym zw G< seale
‘88 ‘Buiysau Jo ‘Bundwe.y ‘Buizei3 aA1susIXa JO 9IUBPIAS -

s1ugap @3Aydoloew Suiyeoyy jo syunowe agdie| -

Buipnjpul
‘uo1eyadeA puejyam 0y a8ewep sNOIAGO o suB1s 104 }I3Y)

suonesisanu|

(puodiajui) suozysjuiou -

auoz a1Aydoloew ayy

0}U] pasea|al 8q 03 S}UAWIPIS

Jo syunowe a3.e) Suisned ‘(puod
}8)U1) BUOZ }3)U1 BYY U} BINYIRY -

10} @Np UO1IRYIG

‘uonelasan
3y} padewep aney ‘died

pue sp.iqg Jayem Suipnjdu) ‘eune aln)iey yueld

sasned 3)q1ssod wa)qoid

Spuepam pajanisuod £§133a1 03 moy uo dueping ¥ ajqe)



‘smoy Buisiadsip

u135155e ued (sauols Suiddals ay1)) wayy usamiag sadeds yum

pade|d sy70. J0 BUN MO] B 1933BW 3} 9A|0S3. 0} 31enbapeu
s1uo1e3a8an pue yyed moy |e1jualaaid e siaiayy 4| -

'Sauljaping Juawysl)qnisy

pUD U0139N43SU07) 3Y} YHIM IUBPI0IIE U} puRj3am ayy juejday

“UOI3NQIIISIP UBAS Ue U1e}qo 03 3noAe| Sunyueld ayy Ayipow ‘yed
MO)4 8y} 03 Jejn2jpuad.ad pue uaAa Jou Sl U01R}B3BA ISNAO §| -

‘A}120]9A

Y31y jo sea.e u) pade|d aq ued uo13ra30.d 20y padie|usd

pUBJ13M 3y3 U1 3)y0.1d MO]4 |BUOI}DBS-SSO1D B3 10 Pa3a1Isal aq

03} PaaU |IM MOU] B3} UBY} 'S/W §'0< 8Je PUR|IBM UIY}IM SMOY}
pUE PaziS-19pun S) pUB|}dM 33 JO 3)40.d |RUO1}IBS-SS01D By} §| -

"3u0z 93Aydoioew 3y} 03 B3R }3)U1 AU} e 191BM JO

Jood 1adaap e 83ea.d 10 ‘U0132330.d UOISOI3 SE UINS '3IN3INI3S
uonedissip A31aua ue 1401381 'S/W G0< S1 A}20jaA 18U BYY §| -

‘]auueyd ssedAq e Su13aniysuod
Aq puej3am ay3 punole smo)y Y31y 30a.11pal ‘ajqissod alaypy -

"JueJajo} apeys ale jeyy sapdads yueld -

‘Buipeys eanpay -

suondg

‘3]gR} SIY} Ul |97 133B\\, 03 1949y

'9]qe} S1Y} U1,|aA87 Ja3eAN, 0} 1843y

‘puejiam ynoy3nolyy uaaa sy Suiued

91nsuJ 'suo1}dra.ip pue sulaped Mol |eUIDIU) 3Y} 3dUSN)4UI

ued s1y3 ‘sayhydoioew Suidiawsa jo uoianguiysip Aysyed si

913y} 4| 'sarhydoioew ayy Jo IN0-33S pue UOIINGLIISIP Y3 334D

431y 003 3. S313120)3A BY}
U} 'S/W G0 < 848 PUR|I3M 3Y3 UIY}IM SB131D0]3A LUNWIXBW 3y}
4] ‘puejIam a3 40 (eaJe mo)y) ajyo.d |eu013IaS SS012 BYY 284D

'8U0Z }13)u) 9Ayydosdew ay}
u) pasn poyiawl uoijedissip AS1aua ay3 323y "Sa13120]3A 313)U)
WwiNWixew ay} 93e|n21e7) pue|1daMm ay3 jo udisap 38Ul ay3 ¥I3y)

‘Aep ay3 jo ysow
104 syue)d 1a3em ay} jo 3sow Suiydead s1yBuns yeyy sy

suoneSisanu|

‘spoliad ||equied

UM} U] |9A3] J93BM |ewIou dy}
9A0qe A|3UB}SISUOD S) |9A3)] J93BM B}
asnedaq uiumolp ale syued ay |

‘spoitad |jejuiel

Ud3M1BQ U] |9A3) J31BM |BULIOU BY}
MO]3q A]3Ua3SISUOD S113A3) J3em 3y}
asnedsaqino SuiAip aJe syueid ay |

pUB]I3M BU3 UIYHIM PaYSI|qe}sa
sey yied moyj |eiyualajalde -

puod

13)U1 8y} Woly auoz a3Aydoidew

8y} Bullaua ale smoy a3.e)
aJaym y31y aq Aew sa13100)3A B0 -

puejyam ayy y3no.yy Suissed
9le smo}} 1ayB1y ||e pue jauueyd
ssedAqmoy-ydiyousiaiayy -

:asneaq painoas
8u1aq s) uoije1a8an pueIap

uns || yum
1590 M0.8 spue|1am pajdaniisuod
u1 pasn syued 193eM SO

SRS ERREET)]
pue aseasip 0} Aynqiydadsns

Buisea.ou) pue INo3IA
pue ymol3 Buiaonpal s apeys

sasned a)qissod

wa)qo.d



‘Pa1031UOW B 0} PABU ||IM YD1YyMm

‘Spue|1am UsiyIeiq/auljes u sa03nbsow Jo %S11 pasealdu

ue s} alay] ‘sa12ads juejd Juela)o) Ysiydelq 10 aules Yyim

puejiam ay3 juejdalt 0} Auessadau aq Aew 1) Usy) ‘uoisniUl
J9)}BM BU1|BS WO} PUR|}IBM B3 938)|0S] 0} 3]qissod Jou st 4| -

a8e3d0)q

o} Annqgiadassns pue swyiyoiq Suizsnious jo dn pjing
JUR}ISUOI B} 0} BNP BJURUIIUIRW 4O |9A3] Y1y e sauinbau
SJUBWUOIIAUB BUljeS LIyNm saed deyy Jo asn ay | 830N

"JUBLIUONIAUS BUI|eS
weaJlysumop ayj 03 adid 13)3n0 ayy uo ayed dejy e 3uyjeisuy|

‘awn8a. 2180)01pAY palaye

U3} 03 IURIS|0} 113y} pue ‘pue|Iam ay} ulym yuasald
sa1dads jue|d ay} 03 usA13 g 03 pasU 0S|e ||IM UO1}RIBPISUOD
9.0J3J3y} pue ‘syueld ay3 jo yyjeay ay3 yoedw Ajjeiyusiod
Aew puej3am ay3 UIYHIM |9A3] Ja3em sy} Suisiey 230N

"94N32N13S 3313N0 33 40 uoedn3yuod ay3} SutAyipow
annbat M siy| “38]3n0 1asil ayy ySnouy3 193ua Jouurd 1ajem
dU1JeS 1Y) 0S PUR|IaM 33 UIYIIM |9A3] J131eM 3y} Suisiey

:19p1su0d
‘pue)IaM 3y3 03] Buliajemsdeq |ep1} Waijuod uliopuow
Ajuijes pue sjuana ap1} 98.1e| Bulnp suoi}eAlasqo 4| -

‘pajies sey Sunyue)d puejyam
U3 40 310w 10 %045 Aj21eWiX01dde 31aym Ajuo Ing ‘(jans)
Jajem ay) Jamoj Jo asiel a71) aundau 2180]04pAY 8y ysnlpy -

‘spoyiaw
Bunueldau 1oy sauljaping JuaLWYSI|GDIST pUD UO13INIISUO))
9y} 03 4942y "sa1dads ajelidosdde ynm syueyd soejday -

“(ww 00o€ Ajgesayaid ‘ww 00z wnuwnuw)
yydap 10s 3291100 ypm 3)yold-al pue puejyam ayi uielq -

suondg

‘Wd)SAS

a3eutelp U192 8y} U1 SB ||aMm Se ‘(33]1N0 pue ‘s)ppiw

‘}3]U1) PUBJIBM BY} U] SUO1}I0] 93143} JO WNWIUIW B }B INJD0
p|noys Sulionuojy Anures Uy sadueyd aa1asqo o3 spoltad Alp
Buo) Buiunp pue ujed Ja}4e yyoq Sullojuow Ajuljes axeylapun

"puB|IaM 3y} 03] SulIa}eM3DR( S MO)4 I 9AIBSGO
03 S3UaA3 |ep1y 88.e) Sulnp 81n3oNJ3s 38)3N0 3y} 30adsuy|

'21e11doadde
9Je u1Sap pue|IdM By} Ul papuaLLILI0dal $3123ds ay3 1eyy YIay)

"sau0z Yydap 1291102 ayy ul pajueld usag aAey ‘uSisap

puej3am ay3 03 uiplod2e ‘sa1dads jue|d 1281102 8y} 3BY3 284 )

‘wuw 0§l aq pjnoys
yadep wnuiuljy ‘U103 N}is-U1 Suise3apun 1o puejyam ayy
Buiulelp Jayna Aq ainjie} yueid jo seade uy yydap jjosdoy yray)

suonesisanu|

‘puUB|}BIM 3Y3 03U
Buipnijur Ajepi3 s1 Ja3em auljeg

‘9)gepnsun aJe sa1dads juejd ay |

‘yydap juardygnsul
Jo Ayjenb Jood jo siosdoy ay |

sasned a)qissod

wajqoid



‘921Ape }s1|e1ads Ya8g

‘s|os

91e4|nG p1oy Suinjoaul Juswdojanag BuiBeue|y pue Suiuuely
z0/z A21j0d Buluueld 83e1S ypm adueplodde ul paledald aq
pinoys uejd yuswaleuew ajey|ns pioe ue ‘Buiyaes)| a3eyns pioe
0}323[qns s) pue|}dam ay3 Jo Juasa.d a1e S)10S d3e4NS PIIe 4|

‘921Ape
Suiyue|dad 1oy saujaping JUaWYS)|GDIST PUD UOJIINIISUO))
9y} 0} 1949y juejdad pue j1osdo) pajeuiweiuod Aue ade|dal

'PBAJ0SaI UBA( SeY anss) ssa13ul Ja3empunols ay3 usypp

"9}1S UOISNJIU) 193BMPUN0.3 By} SSOJIE J311IRq 911U0Uq
10 Aejo e @3e)d pue Ja313Rq pPUR|IaM 3y} SUO|R YdUBI |

"PaJ0ILOW BQ 0} PABU ||IM YDIYM ‘SPUR|IBM YSIXdelq
/aues ur saoyinbsow Jo ysii pasealdu) ue s alay] ‘sadads
juejd JuBIB)0} YSIYDRIG 10 BUIRS UM puR|3am 3y} juejday

SEINESTIEE
ay3 liedau 10 8de)dal ‘'snoiago ade yyjeay uoleyadsa uo
syoeduwi pue pue|3am ay} Ul St UOISNIUL J93BMPUNOJS BUles 4|

suondg

"pa123dsns s) UoleUIWRIUOD
JUBWIPaS J1 9J1ApPe }sle1dads 399G “ain)iey jueld 03 Suiinguuod
S] UO1JRUILIRIUOD JUSWIPAS 1 BUIWLIBIBP 03 NILJIP AJBA S1 3

‘S)10S @3B4]NS P12k Jo 8duasald ayy
WJLUO0D 0} JBPJO Ul PURJ}aM B3 Wol) sajdwes 110S 40 sisAjeue
Alojeloge] apnjoul pjnoys uo13es13saAul |ed1uy2e1083 8y |

‘pue|IdOM B}
UIYHIM JUBsa.d S)10S B3e4|NS PI2. 4O BIUBPIAS SI 313U} 10 g MO)3q
s Hd 1a3em ayy 41 3s1je1dads |ea1uy2930a8 e WO BIIAPR 333G

‘Juasald s) Jajem
J1PIDe J3Y3aYM BUILLIS1BP 0} puejiam Ul Hd 1a3em ainses||

(3813 usal3 1o anjq e yNMm) Jajem Jes)d -
yyeayueld jood jo seale -

(Bunsey pjay ainbaim) o'y > Hd jios - -
a1youd J10s ayy u1 Sunpow palio/pue mojah -

:apnjoul Aew siy |
'S]10S 93R4|NS PI2E JO 3DUBPIAS 104 PUB|IBM U} 4O SUIBIRW 3230

‘uo13e3a8aA puej3am o yyjeay ay3 oy d13ewajqold
9q 03 A|ax1jun s1 (Wa/Sw 00SL>) ANUeS MO JO UOISNIIUI BY |

'ss3204d 1Y} yyim 3sisse

0} palinbaliaqmisije1dads J1a3empunols v “1a1empunoll
MOJ|eYS pUB pUR|}IaM B} UBBMIB] ANIAI3ONPUOD pue

3uimo)} s1 J1a3empunold ayy Aem ay3 moys ued 3ulIoNUOW SIY |

"3UI1} J9A0 S|9A3] J93BM 3R} pue aledwod 0} puejiam
9y} 03 3uade[pe sjjam Suliopuow mojjeys uljjrIsul apnjoul
Aew siy| "A1p jo sporad Suiinp pue uiel 1ayje Aja3eipawiw)

Anunjes suiwiayap 03 8u1ysal Ajenb uajem axerispun

“uoisnjul
J33eMpUNno0.d 03 Jusde(pe ydeqgalp Jo Suiyoes|q arkydoldew
pasi|ed0) pue ‘seale ssa.3u1 Ja}empunols 0} yuadelpe

ymol3 |e3je snojuawe|i} |e1yusiod ‘spijos papuadsns

40 UO11BINDI0)4 PaSeaIdU) 0} 8NP J31BM 1B3]D JO SEBIR 10} 3007

suoneSisanu|

‘Pa3jeuiweluod sy juswipss ay |

‘pue)IaM BUY}
UIY}IM S]10S 83R4|NS P1oe O 31nsodxa
ay} 03 anp Hd moj e sey Jajem ay |

‘puB|3IaM BY3 03U}
Buissal8u) s1 133empunold auljeg

sasned a)qissod

wa)qo.d



‘uo13e}adan ayy
ys1jgeisa-al pue ‘AlyawAyieq puejiam ay3 A}13291 ‘U011RI9SIA
Buiysixa Aue 23e20)a. Aj1Jesodwa) 10 SAOWS ‘PUR)ISIM BY} UIRI(]

(pau1aja.d) puejiam ay) U1 |9A3] Ja1em |ewIoU
9} 95184 03 S81N}INJ3S |013U0D dNnelpAy ay} IN3yuoday

‘(w S0 AjjeandAy) yrdap uonuasyap papusixe
9y} 9AJasa.d 0} palaye aq 03 paau Aew njam ssedAq mo)y-y3iy
U} 40 |9A3] B3 UBY3 ‘Speu e }3)3N0 8} 03 SUO1}RIYIPOW §|

"91N}2NJ3S 13]3N0 3)OYM

auy SwAyipow Jo (paliayald) Ajuo suoneloylad 1as1113)3n0 ayy
Buiysnfpe aAjoAUl Aew S1Y | "pUB|IBM BY) U1 |9A3] J91BM |RUlIOU
93 9S1eJ 0} S3IN3IN1IS MOJJIN0 1O MOJU) pUBR|IdM 3INSYU0I-3Y

"u01329)3s saldads jueld
pue uoijediyiw a8ewep 323sul pue aseasip Suip.eSal adueping
apinold ued 3s)jelnyjndilioy e ‘a)eds-a8.e) s SS0) uo13r1adan J|

"JUBW}LaI} INOYHIM
19A023. 0} pa3dadxa aq ued uoi3e}adan ay} ‘'sased Jsow Uj

suondg

(uonyeya8an 1ioddns 0}

]aA3] Ja1em jewou Je daap w G0 wnuwixew) auoz ajAydoidew

ay3 y3noJy3 syydap paJisap ay3 saydiew pue sauljaping
ub)sa@ p2a1uys3] 3Y3 Ynm 3ua3sisuod sy udisap ayy Suiiyuod -

wuw oS + 03 udisap ayy saydiew Al3awAyieq ayy Sulwiyuod -
AaAins pajoniisuoa-se ayy Suiuierqo -

:ainbal 1M s1y | 3991102 S] USISIP |BN3IE DY} PUB S|3A3) 31991102
a3} 03 Pa32n.3suod uaaq sey Al3awAyieq puejyam ayy Ajiiap

(uonye1e3an 1ioddns 03 |aA8)

Jajem |ewou Je yidap w G0 wnwixew) auoz ayAydoidew ayy

y3nouyy syydap paiisap ay3 Sayd3ew 1 Jey) pue saujjaping
ubisa@ |p2a1uyr3a] 8y} Ym Jua)sisuod s udisap ay} SUILIYUOD -

suoleloylad Jasil ay) Buipnjdu) ‘sa1n3anys
1nelpAy ayy |e 40 ASAINS paonuisuod-se sy} uiulelqo -

:24inbau im s1y | "paionlysuod pue paindyuod Ajaieridoidde
912 PUR|}dM U3} JO S3INIINIIS MOIN0 PUR MOJUI BYY 3y} AJIIBA

‘shkemyzed y1odsuey-sed u) Juawdojaaap snjjed 1o ‘sajoy a.10q
}1295U) ‘92uadsauas anyews.d Aq paysajiuew uayo s) adewep
295U 'sa3AydoJdew Ul uowwodun os|e s) a8ewep 393su|

‘wa)jqo.d 8y} aq Aew aseasip yued

‘paJojdxa Udaq aAeY SasNed 18y30 ||B UBYAA '3SNd 03 8]q13dadsns
S1Y21ym 'snp1jpA sn3aajdouaoydg se yans syuejd Uleylad Ui Inado
ued 1 1aAamoH 'sa3Aydoudewl Uy UoWIWOIUN S} 3seasip jue|d

suoneSisaau|

"U0132NJ3SU0D 10 UBISap

199110dU1 JO }nsal e se (Suoim
a.e 5)9A9) Jo syidap) 3281403 Jou
SI puej}am ayy Jo AsxawAyieqay |

(3no BuiAip s110)
19}eMm |ewJou ay}
M013q A]3Ud1SISU0D
S119A3)] J93ep

"U0132NJ3SU0D

Jo uB1sap 328.1400U) 03 B3NP (MO]

00} ")) |9A8) BUOIM BY) B 31 51351
Pa}e120SSE pUB }3]3N0 PUB|IdM BY |

'S1095U1 WO}
paSewep lo paseasip ale syue)d ay |

sasned a|qissod wa)qo.d



]98] J9}eM |RWIOU MO|3( S3IB4INS ||B JBAO |10S AR)D B
40 uoieddde aanbau Aew puejyam ay3 ‘Jau) ou S} 818y 3JBYAN -

's98e3S U] 1aU]] PUBJIdM BY} }ONJISU0D3I ‘AjaAljeulR))Y -

‘wajqo.d ay3 anjos

sAemie jou |j1m yoeoidde siy | "a8e3201q 33)ul 8y} aA0WY Hes)

9y} |eas AeW pue 3L} JBAO 3]3S ||IM BHU0IUS BY ] "BINIXIW

Aejd anuojuaq e Ajddy ‘puejiam ayy uMmop Meip pue Smo)4

JUBLLYDIRI W04}l 8)R|0S] 03 PUB|IBM B3 03 }3)U1 3y} 320

"PaxXYy 8q 03} PaaU ||IM 53] 8y} 'SWaYIS Suilsanley J9IRMLLIIO}S
e Jo 1Jed s131 41 ‘89 U93eM POy ISNW puB|}am ay3 a1ayp, -

"SUOI}PUOI AJp pue }aMm Y3oq
AAIAINS UR Jey) sa12ads Jaylo ynm pajue|d aq 03 pasu Aew
puBjIam 3y ‘puej3am |esawayda ue se Yya) aq ued 3 ‘Apjenb
Ja3em anoldu) 0y s) puejyam ayy jo asodind Ajuo ayy alaypy -

‘(adhd
punoJe wuw 00§ A)e21dA3) s1ejjod aBedass |jeysu Jo eday -

's31n)2n1)s pazis Ajareridoidde ynm (snam ‘sadid) sainyoniys
}3)u1 puawe 1o 32e)dal ||ews 00} S11043U0D 33U BYY 4| -

(3W1) UO1YUBYBP) |043UOI D) NeIpAY
pue ‘A13aWwAyieq ‘eale ae}ins ayy SulIapISUOD puejIam
3y3 uBisap-aJ ‘Juawydied syl 104 PaZIS-19A0 S) pUR]IBM BYY §| -
“1am e Buiysnfpead se yans ‘syiom Jofew
104 3s1)e123dS B Y3IM 3JNSUO0Y) "PUR|IBM B} 03U SMO)4 MO]|e 0}
uo1eIn3Yyuod ay3 AJIpoW J0 320]qun Usy} ‘(34N3IN13S UOISIBAIP
‘8'a) waisAs a3euielp wealjsdn ay) U uoidLISale S a8y} )| -

suondg

192 3y} UIynm aSewep Jaul) aq Aew a3y} )92 Jay3o ayy

ueyy Ajpided atow sdodp s)192 9S8y} 40 BUO U1 |9A3] Ja3eM B} }|
1192 Y2Ba UIY}IM S|9A3) J93eM JOJIUO|A| "SpUNq Y}lea pajeas Suisn
S]]92 J0 S31435 e 03U BU0Z 93Aydoldew ayy 1ds Ajaaijeulaly

“13U1] PUBJ}aM B3 Woly Buies] S1 1a3em 4l aUILIL1ap 0}
U1B1 131B S333M JO J3GLUNU B 104 PUR|IBM UIYIIM S]3A3] J0JIUOIA|

‘Bupiea) aq Aew Jauy) ayy ‘wajqo.d
19A9) 193eM 3U3} AJ13Udp) 03 |1B4 SUOIRB1}SBAU) 13Y30 ||B 4|

‘lempeay Jo adid ay3 jo wiBtew ay3 puno.e a8edaas 1o Moy
o suBis Aue an1asqo 03 uies Jaye 33)3no adid puejzam ayy 32y

"PUBJIOM U} O3U] MO]4 9DUBLINJBL a8eIaAe Jeah-| ay)
0} dn mojje 03 pazis Aja3eridoadde aue sa1n3onlys 13)U1 8Y3 Jey)
pue udisap Jad se pa3dni3suod Uaaq sey puejyam ayl 1eyy AJLIsp

“JUsLUY2}eD By} 10} PazISIan0 aq Aew pue)iam ay} usyy
'P9.R JUBWYDIED 3] JO %G UBY) 910W S} pUB|}am ay} 4| ‘eale
auoz a3Aydoioew ayy 03 pasedwod eae JusWYIILI BY3 ¥I8Y)

‘pue)3am ayy uiajua ale smo)y pue Suiyesado ale Aayy
21nsud 0} uIUIRI S} UBYM S3INJINIIS UOISIBAIP Aue 13adsu|

“Buny s1 puejyam ayy pue Anaels ispun
pue)3am a3 Sula3Ua 8B SMO}J 34nsua 03 Sululel 13 UBYM
wa3sAs adeurelp Jayemulio)s wealysdn pue puejiam ay3 312adsuy|

suoneSisanu|

‘(Apues) Buiuielp a1y 003 aq
Aew adAy 10s ay) Jauy) ou s) 318y} 4|

'$9550] J93em u) Suiynsal
pagewep uaaq sey Jo Aj328.110du)
P32NJ1SU0D SBM JaU)| pURj}aM AY |

‘(s1912n0

adid ayy jo apisyno 1o Ja3awiiad ayy
BIA pUBjIdM W0} Supyes) s 1a3em
'9'1) pajie4 aney sya)ino adid puejiam
3y3 punode s.iejjod a8edaas ay |

panowsal
J19A3U SBM U0130N13su0d Bulinp
pajjeysul sem jeyy adexolq
Asesodwia) e asnedaq puejiam ayy
sassedAq mo)y 83 ‘puejzam ayy 0}
SuiB1eyasip Jou s1juawydIed AYY -

JUBWYDILD S} 03 paledwod
Paz1SI3A0 S| puR|}aM By} -

puejiam ayy Suliajua

19}BM JO BWN|OA 3y} Bu13d1I}Sal

pue ||ews 00} S pue|j3am

9} 03 }3)U1 8y} 91043J3Y3 pue

(P@1RWNYSB-1BpUN) pBIRINDIRISIW
u93q sey mopul udisap ayy -

:0} 8NP MO} Jo uoiyiod jjews e Ajuo Jo
Ssmoyy SuiA1@I81 30U S puejI@Mm By |

sasned a)qissod

wa)qo.d



(19A8] J21eM Jeuwliou je yydep

w §°0> AjeardAy) syueid puepyam yioddns ued yydap Jarem ayy

3.nsua 03} A13awAyieq ay3 03 Jusawisnfpe ue annbal Aew siy |

'91N32N.35 19]3n0 3y} SuiBueyd Aq pue|jam ay} 40 |9A3) Ja3em
93 9siel ‘WaysAs Buial@da. 8y 0 98eulelp 9944 3INSUS 0] -

‘(pauayald) puepamauyy

4019A9) 193eM |ewWIOU palla)ald sy} mojaq 0} wWalsAs aeulelp
BuiA1@231 By} U1 193] 193eM By} 9dNnpad 0} suoljdo a3ed1ysau| -

"(wg 0 A)jeandAy) yydasp uoyusisp papuaixa

3y3 aAJasa.d 03 palayje aq 03 paau Aew nam ssedAq mo)y-y3diy
93} JO |9A3] BU} UBY} ‘SpeW 918 13)3N0 33} 03 SUOI}RIYIPOW §| -

"3JN32N13S 13]3N0 3)OyMm

ayy SuiAjpouw Jo (paliajald) Ajuo suoielojlad 1as1i 18]3n0 8y}

Bunisnlpe aAj0AU) ABW SIY | "PUB|IAM BY3 U1 |9A3] 133BM |eLlIoU
U3} 351kl 03 S2IN3DN1IS MOJJIN0 10 MOJUI pue|3Idm aInSYuod-ay -

“saunaping ubisaq |pa1uyda) ay3 Jad
se 19}3n0 ayy uBisapad ‘a8ex0)q 40 ¥Si 81NNy 8y} aseadap o] -
‘wa)sAs a3euielp ay) Wouj 93e320]q J0 UOIIRY|IS BAOWSY -

‘Aj1ejn8a. 30adsu) pue 13s113)3N0 8y ues|) -

suondg

‘paninbal aq osje Aew 's1as1 ay} Suipn)aul ‘WaisAs
19]3N0 pue|1dM 3Y3 J0 ABAINS Pa3INIISUOI-Se 3y} Buinsuo)
"WwaysAs adeurelp 8u1A199. pue puRIaM BY3 UIYIIM painbau

9q AewW A3AINS |9A3] J91BM B ‘pUR|IBM U] Ul S|9A3] 133eM
Su13e01p S1 Wa3sAs ageuelp ayy Ul |aA3] Ja3em ay3 §| ‘Wa3sAs
a3euielp BuiAl@da1 3y} U1 S|9A3) 193BM PBIRA3|D 104 323

(uoneyadan 1ioddns 01 1eng)
Ja3em |ewou Je yydap w G0 wnuwixew) auoz a3Aydoidew ay}
y3no.yy syydap palisap ay3 Sayd3ew 1 Jey3 pue sauljaping
ubisa( |p3a1uyr3] 8y} Yynm jualsisuod s udisap ayy Suiiyuod -
wiw Gz + 03 uSisap ay3 saydlew AsawAyieq ayy Sulwiyuod -
suoljeloyad Jasil ayy Sulpn)au 'sain3dnys
J1neJpAy ayy ||e Jo A3AINS pa3onlysuod-se ay) Suiuieiqo -

:24nbau im s1y | "payanJisuod pue paJndyuod Ajaieridoidde

9.1e pUB|}aM U} JO SBINIINIIS MOJIN0 pUe MOJJUI 3y} Jeyy AJISp
adid ayy dn Buiiazemspeq 3uisned s 3eyy a3ex0)q Jo

UO1IR}|IS BAISSDIXD J0J WaISAS a8eulelp Wea}sumop ayl 32y

's1gap Sunyeoy
03 39)3n0 a3y} pasodxa sey uSisap Jood e Jayaym Apyuap)

suoneSisanu|

‘(uoseas

19m a3 SuLINp WalsAs Suiaiedal ayy
U] 5]3A3] Ja1em Pasiel 10J Moj|e J0u
pip udisap ay3 'a'1) mo] 003 paudisap
SBM PUB|13M 3] JO |3A3) J31BM
]eW.IoU 3} 10 S|9A3) J91BM PBIBA3|S
sey wa)sAs aSeuielp Suialedal ay |

(WS 0<) uone1asan

}loddns 03 daap 003 a.e jey) seale
puejIam u) 8uinsal |aAa) Suoim
33 18 Pa3dNJISu0d 1o paudisap
usaq sey adid Jasii3a)3n0 ay |

‘pax20)q s1adidiajno ay

sasnes a)qissod

]9A3) Ja3em jew.ou
3y} anoqge ydiy
003 A)3ua3}sisuod
S112A9) J93ep

wa)qo.d



'uo11e1988A

33 ysljge1sa-al pue ‘ws 0> 03 syidap Jayem juauew.ad adnpal

0} A13awAyieq puejyam ayy A130a. 'y Suiyedojas Apueiodway
Aq uo1ye}a8an uysixa Aue snowal ‘puejiam ayi uielq -

‘(pautayaud)
puB|1aM 8] U] |2A3] J81eMm [ewiiou ay) Suisiel 81epowwodde
0] 53JN32NJ35 ]013U02 J1nelpAy puejiam ay) ain8yuodsy -

‘syuedsueuy Jo syueld (a8.e))

pa2ueApE YHM 3Uop aq pjnoys 3ujue|dal uayy ‘Ajayenbape

paddoup aq jouued |3A3] J83eM 83U} 4| 'SIN0Y 8F UBY} SS3)

10} 193em Aq palanod Ajjeyoy aJe syue|d Jayem pajue)d Ajpusdau

05 |9A3] Ja1em 33 }sN[py "UMOP |9A3) Jayem ayy daay 03 pasn

3q 03 aney Aew dwind e ‘Buiue)dau 3soq jueid ay3 o 3ySiay

3y} €/1 UeY) 8J0OW OU |3A8] Ja}em ay) aney ‘s) Jey | "pajueldal

9.le syuejd By} UBYM W Z'0 URY} S10W OU PUB W §'0 Uey}

aJow ou s1 yydap papuod WwnWixew ay3 aINsus 0} 13S11 33)3N0
ay3 an3yuoda. ‘desp 003 s yydap uoI USSP papuUBIXE DY} }| -

‘(8unue)dal Jayje se yans) sauwny
A3 18 UMOP |9A3) Ja3em oy} Suidwind 1oy waisAs e ayediysu| -

“J9yem Jadasp
0} JuRJI)0} BJ0oW Ssa1dads jue)d ypm puejyam ayi yuejday -

"au0z 33Aydoioew puejzam ay3 o Suipasad 213)dwod e alinbal
M S1y | WS 0> 03 y3dap ayy adnpad 0y AizswAyieq ayy isnlpy -

‘PUBJISM B3 U1 B}
UO13US}BP |BUOIIOU B} 3INPBJ 0} 13511 13)3N0 8y} 84n3YU0d-3y -

suondg

(uonyeyadan jioddns 0}

]aA3] Ja1em jewlou Je daap w G 0 wnuwixew) auoz ajAydoidew

9y} y8noJyy syydap paJisap sy} sayd3ew pue sauljaping
ub)sa@ |p21uyd3 ] 3Y3 Ynm 3ua3sisuod s) udisap ayy Suiiyuod -

wuw S + 03 udisap ayy saydiew Al3awAyieq ayy Sulwiyuod -
AaAins pajoniisuoa-se ayy Suiuierqo -

:nbal 1M s1y | 31991103 S) UBISAP |eNn3de 3y} PUB S|aA3) 3931102
3y} 0} PR3ONJISU0D Uaq sey A1xewAyieq puejyam ayy 3eyy Ajluap

‘y1dap uonualap papusixe
U3 0} $91B]9.102 S1Y | "19S11 }8)3N0 PUR|}ISM B3} UO S3DY1I0
won0q pue dol 8y} UBaMI] S|9AB] Ul 9IUBIBLIP BY3 ¥I8Y)

‘waysAs ageulelp weasysumop
3y} U] 10 J3S11 33)3n0 3y} U1 sa3ex20)q ou a.le 313y} }I3y)

‘92e)d U] 3. S]aA3) Uo}epUNUI BY} 104 Sjue|d 3031100
9y} Wiyuod pue sisAjeue Aouanbalj uolzepunui ue axeylapun

19511 13)3n0 3y} Jo uB1Sap ay3 yI8Y)

"9U0Z J)3RW))D B} 104 8Z1S puej}am ad13ae.d 3saq ayy 03 aledwod
pue JUBWY2}LD 3y} 0} UOIIR|. U} PUBR|IAM BY} 4O 921S B} Y23y

“JUBWYDILD 3Y} 40 BZ1S By} WIYUOD)

suoneSisanu|

"A)3284100U) Pa3IN13SUOD

Jo paud1sap sem puejam

3y} 40 auoz a3Aydoudew ayy y3noayy
AnyawAyreq ayy asnedaq (w §o<)
uor}asan yioddns 03 dasp 003

e ey} Jajem jusuewtad jo sealy

(WG '0<) Y3y 003 S pue)IBM
33} 4O UO1IUB}BP PAPUIIX Y |

‘auwn} Jo spollad
3u0) 104 Y1y UleWa. 03 S)9A3] Jajem
9SNBD URD S3NSS] 353} JO yiog

(s1y z/ <) Buo) 003y 51 puEjIBM
3y} JO B} UOIUBIBP |eUOIIOU BYY -

(uoiBau 213eWN}2 2Y1dads

ayy 104 821 d130e4d 3534 3y}

ueyy Jajjews a'1) JuswydIed ayy
0} UD1}R|3. U] ||BLS S] PUR|IBM BY} -

:95ne23q (SABP ¥-E UIYNIM |aA3)
J193BM |ewIOU B} 03 Y2eq Sulutelp
uey3 Jayjes uiel Suimo) o4 spoliad

Buo) 1oy pade3us sy yydap uouslsp
PapUBIXd 8| 'SSBUBAI}IDYD
2130)01pAy Mmo) Sey puejam ay |

sasned a)qissod

wa)qo.d



‘PapUAWILIOIA
S1UB1Sap pue|}am 3} JO MBIASI BAISUBYSIdWOD B 'Sased
asay} u| ‘pauBisap Ajarenbapeul usaq sey puejyam ayl Jeyy
sueaw Ajje1aua3 81n32N13s |013U02 ) neJpAy e 4o adussqe ay |

“1amod sujew 03 pajdauuod dwnd a)3urs

B BIA PBUIRIP 8 0} PURJ}dM 3} MOJ|e ||IM S1Y | *931n0s Jamod

B 0} 8502 Pa1eI0] aq pjnoys 3id 8y | "pajjelsul aq 03 pasu ||Im
9A|BA B SUIRIUO0D ey} (11d MaU 10) 1813N0 B3 0} PUB|IBM Y} JO
sauoz Jadaap ay} Sui3dauuod sadid jjews jo senes e ‘Buidwnd
Asea y1oddns o] a2uepingd 1o} sau)japing ubjsaq p21uyI3 |
9y} 03 Ja4ay ‘pasinbal aqm Suidwind ‘|aAa) Ja3em jewlou

93 M0Jaq pue)1aMm 8y} Jo a3eUIRIP MO)|R J0U Op S|9A3] J93eM
papuod pue s}JaAul Wa)sAs a8eulelp Wealysumop sy} aIayp)

"PuUR|}9M 3U} 40 S3U0Z Jadaap ay} uiep o3 pauado

30 URD 3A|BA SIU | "BA|RA B SUIRIUOD UD1YM ‘(1d MaU 10) 3830
93 0} pue|3am ay} 40 sauoz Jadasp ayy Suipdsuuod sadid
Jlews Jo sa14as e s1 siyy ‘Ajjeap| ‘aauepingd 1oy sauljaping ubisag
]D21UYI3] B} 03 1949y ‘PAIINIISUOI B URD |0I3UOD |9A3] Jajem
paseq-A1Aei3 e ‘|aAd] Ja1em |eLLIoU 8y} MO|3] 3R S|9A3] Jajem
papuod 10 s}IaAu) WalsAs aeuielp Wealysumop ayy a4ayp

suondg

‘S|aAa] Ja1em papuod 8y} Jo walsAs aSeulelp Wealysumop ayy 40

S119AU] B} PUP |9A3] J9IBM |RLUIOU B} ADAINS ‘SIOM |]IM |013U0D
]9A3] Ja}em paseq-A}AeRI3 e J) WIYUOI 0] '|013U0I |9A3) Ja3em
paseq-Anaess e Suiyoniysuod Aq Jo Suidwnd Aq pauielp aq Ajuo
UBD pUBJ}aM 3y} 1951 33]3N0 UR BARY J0U SS0P PUB|IaM 33 }|

‘pue|3am ayy uy yuiod 3samo)

9y} 03 A|qe.a4a.d |aAd) 193em |eWIOU BY} MO S|9A3] 03 AyIARIS
J13pUN Ujelp 0} PUR|IBM Y3} SMOJ|B JRY3} WB}SAS 1330 10 AJRA

B 3ARY PJNOYS }3]3N0 Y | "PURJIBM BU} 4O 13S11 39)3N0 ay3 33dsu|

suonesisau|

“119M 10 ‘aAjeA ‘adid umop-melp ou

Sl 243y} 9’1 ‘uoie|ndiuew |9A3)] Jo3em
MOJ|e 0} P332N13SU0D 10 paudisap
SEM 8.N3DNJ3S |043U0D J1|NelpAy ON

sasned a)q1ssod

wsiueydaw
UMOP-Me.p
ous)aJay|

wa)qoid



"S31}AI}OR 9dURUSIUIRW
pue uo13dadsu) 10} ssa2de ajes apirold 03 3noAe) ayy Ajpojp|

‘PapUBLIWLIONDAI S 1| 4O
adojs wnwixew vy ‘siayieq ajes apiroid 0} puejiam sy} AJpoly|

"uo11e128aA
10 8u)2Ud4 Se yans s1allleq 8uisn |013u0d SSadde ||elsy|

‘9su0dsal ayy apingd |)1M }Xa3U0D B}1S |BI0] By}
pue (y xipuaddy) sBuIpuY JUBLISSSSE YS1I U} 4O BWO0IIN0 BY |

‘uo13r1a8an Ayyjeay yoddns 03 ysnous mojjeys
SIsIy] "W G0 S1y3dap wnuwixew ayy os seale Jayem-dasp Ui-|ji4

"sa8pa ayy
wouly sapeau A|eaidAy yaiym ‘sseud eied se yans spaam apadul
IM BPBUS "9peYS pue 1aA02 3suap apiaold jeyy saidads ynm
sianeq ay3 Suiyue)d Aq spaam 4o ssa18ul 84NNy Y3 JuaAdld

‘porad 1no-3uiAip padinbal ayj 1noge ad1Ape 3sije1dads

uie3qQ ‘puey Aq arowa. 03 Ssa30e MO)|e 0} S3123ds paam

aU3 |1 03 pue)3am ay3 3no SuiAip pue Suiuielp saAjoAul poyaw
auQ 's3assy 1a}DMWI03G paipyabay buiuibiupi Ul pays))
spoyiaw joJjuod 3uisn saydads paam ay3 aaowal Aje3a)dwo))

suondg

‘9]ge} SIY} U] ,SI9Y38q Papo.d, 03 1342y

"SaU1japINg JU3WYS1|GDIST PUD UOI3INIISUOY) pue
sau)japing ublsaq |021uyd3] 8Y3 Y3m 3JURPI0II. Ul Pa3dNIISUOI
pue paudiSap Sem PUB|}aM Pa3dN1Isu0d ayy 41 Ajiausp)

1yS1ay pue Janod uoyjeyaden -

]9A3] J91eM |eLIIoU 3y} 9A0qge pue mojaq yiog sadojs 1aneq -
uo11e1383A

Jayawiad Jo Buiduaj se yans ‘siallleq pue ssedde ays -

:9pNJoU) PaIapISU0I 3q 0} PasU Jey3 syuaWa)a udisag

"y Xipuaddy
U}IM 9JUBPJ0IIE U} JUBWSSASSe ¥sil Ayajes d1gnd e 83a)dwo)

‘wealysumop
pue pue|31aM BU} Y}IM U013R}a33A 3)GRIISap B3 U0 Sap1diquay
jearwayp 4o syoedu jerjuajod ayy JBpISUOT) "PaIapISUOD

a4 p)noys ‘suo13do |013u0d pue 3dueIa)0} Ja3em ‘sawiy Suipaas
‘syqey Buimol3d ‘8-a ‘sa1dads pasm ayy Jo SI13S1Ia3dRIRYD
1e2180)01G 8Y | S31833L1}S |013U0I 1O |RAOLLIBI PASM BUILWLIBIB(

‘(pue)3I@M BY) 03 A)328.11p pajIauL0d

aJe Jeyy seale unou A)1ejndiyied) spaam Jo aduasaid

a3 Joy seale pue) Suiuiofpe pue sAemiayem weasysdn Supydayd
S3pN)2Ul SIY| "UOI}R}SBJUI PAam U} 4O 3sned ay3} Ajijuap|

‘Juasald sa1dads paam sy} WIYUo?)

suoneSisaau|

uo13e}adan Jayawilad jo yae) -
]013U0D SS3IJe JO ¥Ie| -
s|jem Jo sianeqdasls -

:0} anp aq Aew puej}am
3yl liynm (Suiumolp "a1) splezey
Ayajes |eijuarod pue ssadde d1qnd

(speam Aquonesiuojod pue Anjeyiow
jued uy Buiynsas ySiy 003 S119A3)
Jayemayy 3'3)|013U0D |ana] Jajep -

U2|NW pue ||y pajeuleiuo) -

(spnq83) si0108p -
951U0J02 0} SPAaM

pamol|e sey ainjiej uolye}adap -
(swB1ew pue)zam
ay} 4o Suipeys ‘3'a) uoieladan

Je3awlad jo Aysusp pue adA] -
adueUIUIRW

pue uo1}dadsu) 1ejndal jo e -
speo)

/su013eIIUSdUOD JUBIINUYSIH -
pajejnwnioe

Sl JUBLIPAS SS8IXT -

juswyd1ed Weasysdn
3y} Ul Spaam pajjoJiuodun -

sasned a)qissod

Ayayes oygnd
3)qeydandeun

¢S3INIAIR
adueUAUIRW

RIA A|9A1308 449
padeuew aq

jouued ey} (Spasm
padiawqns Jo
‘Bunyeoyy ‘yuadiawsa
40 190D %0L

ueyy Ja1eals) 1anod
9A1SS9IXD 10 SS3IBU
jua)sisiad - spaspp

wa)qo.d

6.1n Queensland, the Land Protection (Pest & Stock Route Munugement) 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.

Figure 33 A sediment basin that is infested with
floating weeds and lacks vegetation cover on the

batters

(Photos: Shaun Leinster, DesignFlow)

Figure 34 Sediment basin with filamentous algae
covering the surface

(Photo: Paul Dubowski, Healthy Waterways)
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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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Planning, designing and constructing vegetated stormwater assets
Water by Design. http://www.waterbydesign.com.au/

Water by Design. Construction and Establishment Guidelines. Healthy
Waterways, Brisbane.

Water by Design. Maintaining Vegetated Stormwater Assets. Healthy
Waterways, Brisbane.

Water by Design. Technical Design Guidelines. Healthy Waterways, Brisbane.
Bioretention systems

Facility for Advancing Water Biofiltration. http://www.monash.edu.au/fawb/
General engineering

Institute of Public Works Engineering Australia. http://www.ipwea.org.au

Natural Resources and Water. 2007. Queensland Urban Drainage Manual.
Queensland Government, Brisbane.

Weed management
Weeds Australia. http://www.weeds.org.au/weedeck.html
Pest management

Department of Land and Water Conservation.1998. The Constructed
Wetlands Manual (Volume 1). DLWC, NSW.

Protected species management

Environment Protection and Biodiversity Conservation Act 1999.
Legislation and policies

Land Protection (Pest & Stock Route Management) Act 2002.
General references

Australian Standard AS1926.1-2007—Swimming pool safety - Safety
barriers for swimming pools.

Australian Standard AS4419—5oils for landscaping and garden use (2003).

Facility for Advancing Water Biofiltration. Guidelines for Filter Media in
Bioretention Systems. Facility for Advancing Water Biofiltration, Monash
University.

Hatt and Le Coustumer (2008). Practice Note 1: In-Situ Measurement of
Hydraulic Conductivity, Facility for Advancing Water Biofiltration, Monash
University.

Natural Resources and Water. 2007. Queensland Urban Drainage Manual.
Queensland Government, Brisbane. www.derm.qld.gov.au/water/regulation/
pdf/guidelines/flood_risk_management/qudm_1.pdf. Accessed 26 August
2010.
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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
therisk 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.

Table B1 Risk score table

Approach batters (above normal water level)
Batter 1:6 or shallower
Batter :4 up to1:6

Batter steeper than1:4

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

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

Vertical drop at water edge (below normal water level)

No vertical drop or drop < 0.15m within 4 m from normal water level edge
Vertical drop > 0.15m and < 0.3 m within 4 m from normal water level edge
Vertical drop > 0.3 mand <0.5m within 4 m from normal water level edge
Vertical drop > 0.5 m within 4 m from normal water level edge

Water depth 4 m from inside of normal water level extent

<05m

>0.5mand<0.67m

>0.67mand<1.0m

>1.0m

Risk score



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

>20m 0
<20m 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 = 0
and Water, 2007)

Class A or Class B contact classification in Table 12.04.1 of QUDM (Natural Resources = 8
and Water, 2007)

Table B2 Recommended edge treatment

Recommended minimum edge treatment Total risk score
Grass batter or densely vegetated batter (preferred) <N
Densely vegetated batter (2.5 m wide, > 0.75 m high, no spaces, > 0.15 m between 12-16

adjacent plants)

Densely vegetated batter plus accidental entry fence (1.2 m high cable fencing, curb, 17-21
kick or equivalent)

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