WSUD Asset Selection and
Design Standards Guideline

v1.0 2018

1‘.‘: DesignFlow Wynm

oi’rb]. coxt, wvnf‘w?




Document Control Sheet

Report Title: Wyndham WSUD Asset Selection and Design Standards Guideline
Version: 1.0
Client: Wyndham City Council
Author(s): Jason Sonneman, Georgie Wettenhall
Reviewed By: Georgie Wettenhall
Approved By: Kuan Yeoh
Date: 13-09-2018
File Location: S\Project8VIC active3213 Wyndham Standards
Disclaimer

This document has been prepared solely for the benefit of the client identified above and is issued in confidence fqeakespomly for which it is supplied.
Unauthorised use of this document in any form whatsoever is prohibited. No liability is addgpDesignFlow Consulting Pty Ltd, or any employee,
contractor or subconsultant of this company with respect to its use by any other person.

This disclaimer shall apply not withstanding that the document may be made available to other personagptieation for permission or approval to fulfil a
legal obligation.

Wyndham City Page 2 of 66



Contents

(O gF=T o] (=1 g A 1Y Yo [ [ 4o o I 7
1.1 OVEIVIEW....utiiiiiiiiie ettt ettt e e e e sinn e e s nnneesesnnneessnnneessnneeesnni
1.2 DeSign apPPr@al PrOCESS.........uueeeieeeiiiitiieeeeeesaaiieeee e e e s s aasnr et e e e e s s anbeereaaeesaannnrreeeeeeaaannes 7

121 Pre-application CONSURALION. ............vviiiiie e 8
1.2.2  Concept design/Stormwater Management Strategy.......cccccvvvvvveiieeieeeeeeeeeeeeeeeen, 8
1.2.3 Detailed AeSION......coi i e e e e e e e e e 8

Chapter 2 WSUD Asset Selection GUIdENNE. ...t 10

2.1  Council approved WSUD treatment aSSELS.........cooiiuirrriieeriniiiiiiee e e e 10
211 BiOretentioN SYSIEMIS. ..ottt 10
21.2 SediMENt PONAS.....ccoo it r e e e e e e e e e e e e e e e e e e e e e s eansaaaaaas 13
2.1.3  CoNnstructed WELIANGS. ..........viieiiiiiie i 15
2.1.4  GroSS POIULANT traRS......cc.eieeeeiee et e e e e e e e 19
2.1.5 Swales; Bioretention SWalES..........oovviiiiiiiiii e e 20

2.2 SeleCtion QUIAEIINE. .......ccoiiie e e e s e e e 22
2.2.1  TreatMeENt SCAIE..........oiiiiiiee ittt 22
2.2.2  ASSEl SEIECHON MALMX .. .eiiiiiiieiiiiie ettt 23

Chapter 3 WSUD Standards...........coouiiiiiiieeeiiiiiii e e s ee s 25
% R | 011 0T [T i (o] o P PP PPPPRPPPOPUPPPPRRP 25
T 070 | (= = To [0 11 =T 1 41T o | £ PSPPI 25
I T €1 o1 = T (= To [T =T 01=T ] £ OTPPRPPP 25

3.3.1  Treatment performance ObJECHVES.......uuuviiiiiiiiiiiiiiieeeee e, 25
3.3.2  Treatment performance MOdelling ...........cccuriiiiieiiiiiiiiiii e 26
3.3.3 FIOW ©STIMALIONL. ...cii it e s e e e e e e aanes 27
T I A S = 1 (=1 4 VA [ 4 e (=1 o | o 1RO 27
3.3.5  Cost effective MaINtENANCE...........coiiiiiiiiiiiie e 27
3.3.6 I T g0 Yotz Vo TSI o0 1 (=)« AP 28

3.4 BiIOretention SYSTEMIS. . .cciiiiiiiiiiie e ettt e e e s e e e e e st r e e e e e e an 29
3.4.1 MaINTENANCE PrOVISIONS. ....euiiiieeiiiiiiiiiee e e e ettt e e e e e et e e e e s st e e e e s s sinneeeeeees 29
BuA2  SHZING oottt ettt 29
B3 LAYOUL et eee et 29
3.44 ] T PP PSRPPPPUPRPPPY 29
3.4.5 18] (=] o [ o | APPSO PUPPPP R UPPPPPPRPP 30
3.4.1 PONAING AEPTN......eeeeiiii e 33
34.2 Media SPECITICALIONS.......ueiiieiieeiei et 33

Wyndham City



3.4.3 (@] aTo (=T do L= 1T IS ] (=1 0 TP 34
3.44 [Ty oZ=Tox (o] 1 o1 0 1= =Y 35
I O 1011 =1 =11 o | AP P TP E PP PPPPPPRRPP 35
346 OVEITIOW Pt 36
347 OVEITIOW WKttt e e 36
T T O 1V 1 1= o] o1 PP 37
34,9 VEOEALION. ......eeeeeeiee ettt e e e e e e e e e e e e e 37
G 70 0t 0 T |V 11 o] o A 39
I B A I 1 [0 Ko T o [T PR P PP PPPPPPRPPPPPP 39
B4 12 EAQES. it a e e e e e e e e e e e aaan 39
T G T T | (=1 Y/ 40
3.5  Sediment PONS.......c..oeiiiiiiiiiiiiiiee e rrrre e e sinnneee e e s snnnneeee e A0
351 (oo 110 o AP PP PPPPP PP 40
B.5.2  SIZING it 41
3.5.3  MAINTENANCE ..ottt a e 41
3.5.4  Maximum WaLEr [EVEL..........cocuiiiiiiiiii e 42
355 L 11 1= S 43
3.5.6 HIgh flOW DYPASS.....oiiiiiiiiiiiiiceee e A
TN A I [ 1= PP PUU PP OPPPPPPPPRR 43
3.5.8  Gross pollutant CoNtral............ooooiiiiii i 43
3.5.9  TOPSOIL. .. ——————————————— 43
3.5.10  EdQE PrOfilB. ..o 44
O B A V=T o 1= =i [o] o PP P P PPPPPPPPPY” 7.
3.6 Constructed Wetlands.............ccvviiiiiiiiiiiiiicee e A
GG 0 A ooz L1 (o] PSP PU PP PTPRN 45
3.6.2 1Y F= T a1 (=] 0 F= T o PP PP PP PRPPPTPPPPPPPRP 45
3.6.3 BathyMEtry.. ..o 4D
3.6.4  CONTIQUIATION....cciiiiiiiiiii ettt e e e e e e s r e e e e e e ennnees 46
3.6.5 1] (=] ot ] g1 g =Tox 1 o] o F PR PP PPRRPTO 46
3.6.6  VEIOCIIES. ...t a7
3.6.7 Hydraulic CONEIQL.........cooiiiiiiiiiieiiee e BT
3.68 INlet and OULIET STIUCTUIES .......coi ittt 48
3.6.9  OVEITIOW WEIK....cco it a e 48
3.6.10  BalANCE PIPES....ueeeuetieiiiiiiieiiei ettt eee e 48
G 300 A Y Vo 1= = 1[0 o Y £
G LG 0t I N 0= P PSPPRRRRRRRRR 49

Wyndham City

Page 4 of 66



3.6.13  TOPSOIl. . —————————————— 50
7 70 I S o [ T o] o) 1= N 50
3.6.15 EdQge rSK @SSESSIMEINL........eiiiiiiiiiiiiiiiie e et e e e e e e s e e e eaeeeas 51
3.6.16 Landscape features and iNfraStrUCIULE .........ccoiiiiiiiiiiie e 52

3.7 Gross POIULANT traPS......ccoi e e e e e e e e e e e e e e e e aaeaaaaeaaae e s e e e s eaasaaaans 52

I A% B ooz L1 (o] TP TP TP PP PRP PPN 52
3.7.2  Operational PErfOrMEaNCE.........ccoiiiiiiiiii e 52
3.7.3 DEVICE SEIBCHION. ......eiiiiiee ettt e e e e 52
3.7.4  MaiNteNanCe rEQUITEMENTS. .....coiiiiiirieieeeee et e e e e e st e e e e s s e e e e s nreee s 53
Chapter 4 SUbMISSION FEQUIFEMENTS .. ..uuuiiiiiieiiiie e ee e 54
4.1  Concept design package/Stormwater management strategy report..........cccccvvvvnens 54
4.2  Detailed design PaCKAGE. ........ccoiiiiiiiiie e 55
RETEIEINCES. ...ttt e ettt e e e e st e e e e e e bbb e e e e e e s s nbrreeeeeeeans 60
Appendix A: Plant species suitable for WSUD treatment asSets............ooccvveeveeeiiiiiiiiieeeennnne 61
o) L= (= a1 i o] IRV (= o 1 61
CONSIUCTE WETIANAS:. ...ttt s e e e 63

Wyndham City

Page 5 of 66



Figure 1 Examples of bioretention SYStEMS...........uuiiiiiiiiiiiiiiiiir e 10
Figure 2 Typical bioretention system with a satucar®ne within the base of the filter bed....... 12
Figure 3 Bioretention system profiles for: a) saturated zone, b) free draining;) amiltration

)21 =] 1 TP 12
Figure 4 Examples Of SEdiMENt PONUS.......cooiuiiiiiiie e 14
Figure 5 Typical components of a sediment pond constructed as part of a treatment wetlantl5
Figure 6 Typical components of a constructed wetland system................cccccooeeiiiiiie, 16
Figue 7 Examples of Macropnyte ZONES..........uueiiiiiiiiiiiee e 17
Figure 8 Typical configuration of the macrophyte zone............ccccoviiiiiieiei e 17
Figure 9 Examples of wetland controlled outlets: a) riser pipe, and b) weir.plate................... 18
Figure 10 Examples of wetland controlled outlets: a) vertical slot weir, and b) Sidewinding penstock
valve (Photo MelbDOUINE WatEE)........uuuiiiiieiiieieee et e ee e 18
Figure 11 Examples of: a) conventional swale, and b) bioretention swale.............cccevevveeeee.. 21
Figure 12 Typical bioretention swale profile.............ccccuiiiiieie e 21
Figure 13 Typical layout ofdoretention swale located within a street nature strip.................. 21
Figure 14 Melbourne rainfall distribution map for the Wyndham municipality....................... 27
Figure 15 Minimum design requirements for kerb openings..........cccccevvviiiiii i 31
Figure 16 Example aflet screens used to prevent litter and organic debris from entering a

o1 o] €= (=] oV 10T 4IRS VA1 (= o PP UPPEUSRPPRRRI 31
Figure 17 Examples of sedimentgsaocated at the bioretention inlet zone...............cccoccvveeeee. 32
Figure 18 Typical configuration of an inspection pipe............ccoooi i, 35
Figure 19 Recommended outlet design for saturated zone SysStEmMS.........cccceeveeeeeeeeennnnnn, 36
Figure 20 Examples of well established, vegetated sediment pond edges............................ 44

Figure 21 Typicahacrophyte zone bathymetry showing the marsh and open water zanes....46
Figure 22 Conditions for sizing the connection between #dirsent pond and macrophyte zome3

MONth ARI FIOW CRECK........eiiiiiiiiii e 47
Figure 23 Conditions for sizing the connection between the sedip@md and macrophyte zonel
YeAr ARIFIOW CRECK. ... e e e e e e e e e e e e e e A7
Figure 24 Wetland batter with submerged safety bench............cccccoiiiiie 50
Figure 25 Wetland batter with densely vegetated edge barrier.................cccoooeniie, Bl
Table 1 Selection matrix based on Council approved WSUD treatment assets............c........ 24
Table 2 Recommended recipe for ameliorating the top 100 mm of the filter media (sourced from CRC
for Water Sensitive CitieS, 2015)......cccciiiiiiiii e r e e e e e e e e e e e e e e e e aaaa e 34
Table 3 Bioretention planting StYIES..........uuiiiiii e 38
Table 4 Minimum number of plant species to be used in bioretention systems..................... 38
Table 5 Risk score table (adapted frBatter Slope Treatment and Fencing Guidelines for
Constructed Wetlands and Detention Baslrake Macquarie City Council).............ccccvvveeeeennnne 51
Table 6 Recommended edge treatMent..............ueeiiiiiiiiiiiie e 52

Wyndham City Page 6 of 66



Chapter 1Introduction

1.1 Overview

The Wyndham WSUD asset selection and design stangdaidisline has been developed to enable

I LILJX AOFydGa G2 o0SGGSNI dzyRSNBGIYR /2dzyOAf Q&8 SELISOI
the implementation of WSUD treatment assets is achieved within the Wyndham municipality

The guideline will assist appdints to select WSUD treatment assets that are appropriate to for site
O2yRAGAZ2YyarY NBTESOG GKS aAal S FyR GeLsS 2F || RSoSt
asset management objectives.

The WSUD design standards define the key design requirsm@néach WSUD treatment asset
type that are acceptable to Council, thus ensuring a consistent approach to the design of WSUD
treatment assets within the Wyndham municipality.

The guidelinelearly defineghe information that must be provided to Counaihen submitting
WSUD treatment asset designs for review. This will provide a transparent design approval process
for applicants and enable Council to process applications in a more timely and effective manner.

The adoption of consistent design parametasii ensure that all WSUD treatment assets are
designed to best practice standard and provide best value to the community, by considering long
term asset performance, public safety, ease and cost of maintenance, amenity and integration with
urban design.

The document is divided into four chapters:

Chapter 1: Introduces the WSUD Selection and Design Standards, and provides an overview of the
Council approval process.

Chapter 2: Describes the WSUD treatment assets that are accepted by Council, and tedines
scenarios in which each WSUD asset type should be implemented.

Chapter 3: Describes the design standards for Council approved WSUD treatment assets.
Chapter 4: Outlines the information that needs to be provided to Council when submitting designs
for approval.

1.2 Design gproval process

The design approval process involves a three tiered submission process involvirgpaljration
consultation, concept design and detail design phases. Council approval of stormwater treatment
assets is subject to the Bmission of relevant design information to Council at each stage of the
approval process.

It is recommended that WSUD treatment asset designs submitted to Council comply with the design

a0l yRINRa 2dzif AYSR Ay (KS 3 daleBighbtangaflowillhbtA f dzNE (0 2
necessarily result in the rejection of proposed WSUD treatment asset designs, however the applicant
gAfft ySSR (2 RSY2yaidNIGS GGKIFIG GKS LINRPLRASR RSaA-:
requirements (Sectiof.2), and there is no guarantee that alternative designs will be accepted by

Council.
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1.2.1 Pre-application consultation
Council recommends that applicants consult with Council in the daxlglopment planning process
G2 RAaAOdzaa (GKS LINPLIRASR ad2NXNglF SN GNBFGYSyd 2L
and design standards requirements.

It is recommended the applicant demonstrates the following information at theamicatbn
consultation:

1 Development location

1 Type of development (e.qg. residential, industrial, commercial)

1 Proposed area and number of lots

1 Development density

1 Detail of any existing water quality assets

1 Proposed outfall/legal point of discharge

1 Proposed WSUDeaatment strategy (e.g. treatment assets)

1 Possible site constraints and the proposed approach to overcome these

T [AlLAaz2zy 6AGK [/ 2dzyOAf Qa I yRaAOFKLIS I NOKAGSOG 2
The preapplication consultation will provide the applicant with an indicatof which WSUD
GNBFGYSyld aasSia /2dzyOAf Aa LINBLINBR (G2 FOO0OSLI=
the area, and provide a level of certainty for the applicant to proceed with the WSUD asset concept
design.

1.2.2 Concept design/Stormwater Mangement Strategy
The concept design must b& dzo YA GGSR (2 / 2dzy OAf Qa tfl.yleAy3a | yI
concept designmust demonstrate thatthe proposed locatiorprovides adequate space for the
proposed WSUD assdbotprint and associated infrastructa, and requires that all design
opportunities and constraints are considered.

The WSUD concept design must be accompanied by both the urban and landscape design concept

LX Fya ol LIWINRDSR o6& [/ 2dzy OANlietaadschde geRignOAWSSD { dzo RA @A & A
treatment assetshould aim to support system function and provide aesthetic, ecological and

economic benefitsThis ensures that the proposed WSUD assietégrated into the overall

development planning.

The concept design/stormwater management stiggenust demonstrate that the WSUD asset is able
G2 ardArafte [/ 2dzyOAtQa O2NB 2{!5 | aCh&ter3RSaA 3y NEBIjc

The information that must be submitted to Council as part of the concept design package is outlined
in Sectiord. 1. If the concept design package is incomplete or submitted toCounciRa &l GA & FIF O 7
then the application may not be assessed until all relevant information is provided.

1.2.3 Detailed design
¢KS RSGFAfSR RSaAady VYdzald 0SS adzoYAOGGSR G2 / 2dzyOAt
design must include all of the documentation required for the asset construction and establishment
stages, including how the asset will be maintained.

Thedetailed design must be in accordance with the concept design approved by CAugdispects
2F GKS RSaAday LI O1F3IS GKFEG GFENEB FTNRBY GKS | LILINE O
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design standards should be noted and a justification providedo how the proposed alternative
RSaA3ay I LIINRIF OK | OKAS@®Sa SljdAdlfSyd 2N 6SGGSNI 2d

The information that must be submitted to Council as part of the detailed design package is outlined
in Sectiord.2. If the detaileddesignpackage is incomplete or not submitted@ounciDa &t GA & FIF O
then the application may not be assessed until all relevant information is provided.

Wyndham City Page 9 of 66



Chapter 2WSUD Asset Selection Guideline

2.1 Council approved WSUD treatment assets
The following section describes WS treatment assets that are approved by Council for use in new

developments. For each WSUD treatment system type, a functional description is provided together
with a summary of the associated constraints and benefits, and the preferred applications.

2.1.1Bioretention systems
Description
Bioretention systems, also referred to as raingardens and bioretention tree pits, comprise of a
vegetated filter bed designed to infiltrate and treat stormwater run@figurel).

Figurel Examples of bioretention systems.

Stormwater is diverted to the bioretention system where it temporarily pools on top of the filter bed
surface, priotto infiltrating down through the filter bed layers where the pollutants are removed.
Soluble phosphorus and some metals are removed by adhesion onto the soil particles or by direct
uptake through the plant roots. Organic pollutants are broken down bysthilemicrobes (bacteria),
and nitrogen transformed via nitrification and denitrification and released from the filter bed as
gaseous nitrogen. Soluble nutrients are also directly uptaken by the plant stems and leaves.

The filter bed comprises of three distt layers: a) filter media layer, b) transition layer, and c)
drainage layerKigure2). The filter media layer comprises of a sandy loam wisiclesigned to

infiltrate stormwater and provide a substrate for plant growth. The transition layer comprises of
coarse sand and prevents fine sediments from washing out of the filter media layer. The drainage
layer comprises of coarse gravel which enalthestreated stormwater to freely drain into the
underdrain system. The underdrain system comprises of a network of slotted pipes that convey the
treated stormwater to an outlet pit or directly to the downstream drainage systeigure2).

The presence of plants within the bioretention system is crucial to the ongoing treatment
performance of the bioretention system. The plants maintain the poraditye filter media via
physical agitation of the filter media surface and through the growth of the root systems. The
renewal of root biomass and the leakage of organic compounds from the plant roots into the filter
media provides a constant source of anic material to the soil microbial communities.

The treatment performance of the bioretention system is also heavily reliant upon the health of the
microbial communities in the filter media. Filter media with a hydraulic conductivity ranging
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between 10@300 mm/hr are considered to provide an optimal balance between the infiltration rate
and the retention of soil moisture suitable for both plant and microbial survival.

When the inflow rate to the bioretention exceeds the infiltration capacity of the fithedia,
stormwater pools on the surface of the filter bed. When the storage volume above the filter bed is
full, all further flows bypass the bioretention via an overflow weir or via feedback through the inlet
and back along the kerb and channel in streafgesystems.

Bioretention systems with saturated zones

. AZ2NBGSyGA2y aeaidsSvya FNB dGeLAOltte O2yaidNdzGSR
filter bed Figure3a). The saturated zone provides a water reserve that the plants can utilise during

dry periods. Water stored in the saturated zone is drawn up through the transition layer into the

filter bed by capillary action, where it can be @ssed by the plant roots. Once established, the plant

roots will also grow down to the surface of the saturated zone to access the soil moisture.

The saturated zone includes the drainage layer and may extend into the transition layer. The level of
the satuated zone can be temporarily increased (i.e. to the base of the filter media layer) to provide
moisture during plant establsnent, however care must be taken to ensure that the upper half of

the filter media layer remains fredraining (i.e. not watetogged to ensure that the plant seedling

roots actively grow)

Free draining bioretention systems
Free draining bioretention systems are constructed without a saturated Z€igare3b). Water exits
the drainage layer via a slotted pipe and/or infiltration into the surrounding soils.

Bic-infiltration systems

Bioretention systems may be constructed without a liner to encourage filtration otitrenwater

into the surrounding soild{gure3c). Unlined systems can be used to recharge the local water table
and to reduce net stormwater runoff Wames discharged to downstream waterways.

Bio-infiltration systems may include a saturated zone by using an impervious liner only to the top of
the saturated zone. This provides a water reserve within the base of the system whilst enabling
water to be infltrated to the insitu soils via the filter media and transition layers above the

saturated zone.
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Figure3 Bioretention system profiles for: a) saturated zone, b) free draining, and c) infiltration
systems.
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Advantages

9 Flexible design able to be adapted to range of site conditions and catchment scales

1 Can be asource treatments or endf-pipetreatments

i Effective stormwater quality treatment

I Water retardationg the pooling of water above the bioretention surface can assist with the
restoration of the hydrological regime in downstream waterways.

1 Bioretention systems require notably less area than constructed wetlands due to the higher
areal rates of pollutant removal.

9 Provision of green spaces within the urban landscape providing increased aesthetics and
amenity

I Once established, bioretention sgms are generally selfatering and selfertilising,
although supplementary watering may be required during extended dry periods.

1 Provision of cooler urban microclimates providing human health benefits (shading and
cooler local temperatures)

1 Enhanced urln biodiversity and habitat.

Disadvantages
1 Are more expense to construct (pefnthan wetlands
9 Bioretention systems can be expensive to maintain compared to other WSUD assets such as
wetlands.
1 The expected lifespan of bioretention systems may be lessdttzar WSUD assets such as
wetlands.
Preferred use
1 Open spaces (i.e. drainage reserves, parklands),
1 Nature strips at intersections and along roads,
1 Carparks, roundabouts and pavements in plazas and shopping centres, commercial and high
profile areas, or
9 Landscaping on private developments

Bioretention systems must be designed in accordance with an approved urban/landscape concept
plan. Bioretention systems constructed private developmentsnust complywith the endorsed
Landscape Planning Permit Plaardowners are responsible for the maintenance of the treatment
system.

Non-preferred use
1 Nature strips and central medians where VicRoads and OH&S clear zones cannot be met for
maintenance workers without lane closures,
9 Locations subject to compactiatue to vehicle parking or pedestrian traffic
dtes which cannot be accessed for maintenance workers and vehicles, or
9 Stes with insufficient elevation where the treated stormwater cannot freely drain to the
receiving waterway.

E]

2.1.2 Sediment ponds
Description
A sediment pond is an open water body that is designed to reduce the velocity of inflowing stormwater
and capture coarse sedimen(Sigured). A sedinent pond may be constructed as standalone system,
or more commonly, as part of a wetland system where it functions to protect the wetland macrophyte
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zone from sediments. Sediment ponds may also be constructed above bioretention systems to protect
the filter bed from sediments.

Figure4 Examples of sediment ponds.

Stormwater enters the sediment pond via an inlet (drainage inlet pipe, drainage channel or waterway)
and flows through the pond where coarse sediments (>125 um diamate removed.

In standalone systems, the stormwater is discharged from the sediment pond via an overflow weir to
the downstream waterway. In sediment ponds that are part of a wetland system, low flows (flow up
to the three monthAverage Recurrence Intal (ARJlow) are discharged to the wetland macrophyte
zone via an outlet pit and pipe, culvert or weir. This protects the wetlagktationfrom sediment
deposition and scouring flowgigureb).

When flows entering the sediment pond exceed the three month ARI flow, or the extended detention
depth of the macrophyte zone is full, stormwater is discharged from the sediment pond via an
overflow weir into the high flobypass channel. The bypass channel conveys high flows around the
macrophyte zone and protects the macrophyte zone from high velocities and sediment deposition.

Sediment ponds are maintained as open water systems. Dense vegetation is normally ptantebl
the marginsof the sediment pond to assist with bank stability, improve visual amenity and to
discourage public access.

A maintenance access track to the sediment pond and a hardstand area is required for vehicular access
during sediment cleanout eveni{&igure5). An access track to the base of the sediment pond is
required for large systems which require vehicles to enter the pond to remove sediment. Smaller
sedimert ponds which can be cleaned from the edge will require a maintenance access track around
the edge of the pond.

A sediment dewatering area must be provided adjacent to the sediment pond. This enables the
sediment removed from the sediment pond to be stoibég and dewatered prior to removal from the
site.
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Figure5 Typical components of a sediment pond constructed as part of a treatment wetland.

Advantages
1 Highly effective at removing coarse sediments
1 Protect downstream ecosystenfidm sediment deposition, e.g. urban streams
1 Easily maintained accumulated sediment removed once ever§ $ears

Disadvantages
1 Low amenity
Poor water quality and potential odours
Sediment dewatering area required
Wet stockpiled sediments can be a pulsigdety and community amenity issue
Double handling of sediments is expensive
9 Disposal costs associated with contaminated sediments

= =4 =4 =4

Preferred use

I Sandalone systems

9 Part of a treatment wetland system

91 Integrated with other WSUD treatment assets (i.e. plagbdve a bioretention system) as
part of a treatment train

1 Sandalone systemssed in conjunction with t& Melbourne Water offset scheme

9 Temporary coarse sediment treatment measure during the construction phase of a
development

Non-preferred use
1 Sedimentponds must not be used as standalone systems to treat stormwater to best
practice standard (i.e. by oversizing the sediment pond).

2.1.3 Constructed wetlands
Description
Constructed wetlands are shallow, extensively vegetated waterbodies that use enhanced
sedimentation, fine filtration, chemical and biological uptake processes to remove pollutants from
stormwater. Constructed wetlandsnay also provide additional benefits such as: flood detention,
management of ruaff volume and frequency, stormwater harvestingpgptunities, wildlife habitat
and diversityamenity and recreational value to the community
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Constructed wetlands comprise of three major components: sediment pond, macrophyte zone, and
bypass channeF{gure6).

3, o Inlet pipe MACROPHYTE ZONE

Outlet pool —\

@

\_ Inlet pool \— Marsh zones Outlet pit

Outlet pitand transfer pipe

HIGH FLOW BYPASS CHANNEL
Figure6 Typical components of a constructed wetland system.

Sediment pond
The sediment pond is located upstream of the macrophyte zone and functions to remove coarse

sediments fom the stormwater before it enters the macrophyte zone. Refer to Se@idr for
further information on sediment ponds.

Macrophyte zone

The macrophyte zoneonsists of a densely planted, shallow waterboBig(@re7). The presence of
dense vegetation provides a lovelocity environmenthat enables thesmaller suspendedasticles
to settle out of suspension or adhere to the vegetation. Soluble pollutaetsutrients, areadsorbed
onto suspended solids and entrained within the wetland sediments, or biologicaltyrles by
biofilms (algae, bacteria) present on the mauhgtesor by the macrophytes themselves.

Microbial activity within the biofilms or upper sediments helps to decompose organic matter and
facilitates the transformation and export of carbon, nitrogen and sulphur (in gaseous forms) from the
wetland. The aqgatic plants (macrophytes) help to maintain aerobic sediments which prevents the
release of phosphorus (from the sediments). The macrophyte zonepatsides habitat and food
resourcedor aquatic fauna such as invertebrates, waterbirds and amphibians.

Sioormwater enters the macrophyte zone inlet pool where energy is dissipated and the velocity of
inflowing stormwater is reduced. The macrophyte zone is designed so that stormwater passes through
a sequence of densely vegetated zones (shallow, deep and sgbohenarshes) prior to exiting the
macrophyte zone via the outlet podtigure8).
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Figure7 Examples of macrophyte zones.

The marsh zones are arranged in parallel bands, perpendicular to the flow direction, so that the
stormwater flows evenly through the vegetation. This ensures that the stormwater interacts with the
macrophyte stems and the biofilms present upon the surfaxfdbe macrophytes.

Open water areas (including areas of submerged marsh) in the macrophyte zone include the inlet,
outlet and intermediate pools, and must not exceed more than 20% of the macrophyte zone area.

Plant species planted within the shallowdadeep marsh zones should be sufficiently robust to cope
with the expected hydrologic regime within the wetland. The species planted within the macrophyte
zone should be selected based on predicted water levels relative to the height of the plant species,
and their tolerance to inundation frequency and duration.

Open water zone Shallow marsh Deep marsh Submerged marsh

|
:

\—Inlet pool Intermediate pool Qutlet puul—/

Figure8 Typical configuration of the macrophyte zone.

It is important that the macrophyte zone is protected from high flows so that biofiims on the
macrophytes are notemoved and that fine sediments accumulated within the wetland are not
scoured from the wetland by high flows.

Outflows from the macrophyte zone are regulated by a controlled outlet locadigaicent to the outlet

pool. The controlled outlet sets the normaiater levelwithin the macrophyte zonand controls the
release of water from the wetland. The controlled outlet generally comprises of a weir, riser or plate
(with orifices) located within the outlet pit (Figur&sand 10).

As stormwater enters the macrophyte zone, the wetland water levekases until it reaches the top
of extended detention (TED), the maximum design water level. When the TED of the macrophyte zone
is exceeded, all further inflows are discharged from the macrophyte zone via an overflow pit or
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overflow weir, or the overflowveir located in the sediment pond (via feedback from the macrophyte
zone). Only water that has been treated in the wetland for approximately three days is released
through the controlled outletKigure9).

"~

Figure10 Examples of wetland controlled outlets: a) vertical slot weir, and$dewinding
penstock valvgphoto Melbourne Watej.

High flow lypass

Thehigh flowbypassenablesflows to be diverted around the macrophyte zone when the water

level is at TED. The bypass protects the macrophyte zone from scour during high flow events, and
enables the wetlando be temporarily taken offine for maintenancdi.e. by blocking the trasfer

pipe to the macrophyte zone). The high flow bypass is generally vegetated, i.e. grassed, however it
may also comprise of a pipe or culvert.

Advantages:
9 Highly effective at removing dissolved nutrients and metals from stormwater
High visual amenity
High passive recreational value for the community
Enhances urban biodiversity
Provides habitat and food resources for fauna
Can be used to manage stormwater runoff volume and frequency
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