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Glossar8

Acid sulp. ate soils4 naturally occurring soil that have %een &rmed under
waterlogged conditions and which when ex. osed to air can oxidise and release acid
into waterways.

atter: )lo. ed or graded areas ad&cent to the ioretention 8lter media

iodi3ersit8: the a? undance and variety o&living organisms s. ecies and ecological
communities.

ioretention S8stems é&also called rain garden74 A vegetated soil 8lter system to
collect detain and treat stormwater 9y 8ltration through the soil.

D H &iameter at reast Heig. t747ne truné diameter at 1.4m a9 ove the ground

Erosion4 7he . rocess o&washing away o&soil 9y water movement or air movement
:wind).

Esta: lis. ment4 7/he . eriod immediately a&er a Q?ioretention system has 9een
constructed when vegetation is growing to a . oint that the vegetation is ready to
acce. t stormwater into the treatment system.

Eltended detentiond4 /he area :Bair s. ace@ a?ove the %ioretention system d8lter
sur&ice which is used &r tem. orarily storing water during and shortly a&er a rain&ll
event. 4xtended detention hel. s to ca. fure more water &r freatment 9y tem. orarily
storing water instead o&directly 8owing out o&he ?ioretention system.

Filter media4 A . rescri?ed soil media using in the ?ioretention system to 8lter the
stormwater and also su. . ort . lant growth

Fore: a84 A small ?asin installed at the inlet to the %ioretention system to remove
coarse sediment &om stormwater . rior to entering the 8lter area o&the ?ioretention
system.

Hig. flo? : 8pass4 A method to ensure that in large 8ows excess water is diverted
around the iorefention system to . revent erosion in the ?ioretention system

Infiltration4 A small 9 asin installed at the inlet to the ?ioretention system

Inletd 7he . art o&the Yioretention system which receives water &om the stormwater
system

Litter éant. ropogenic74Waste created 9y human activity

Nutrients4 ) u9stances such as . hos. horous nitrogen that . romote the growth o0&
. lants and ofher living organisms such as algae. 4xcessive nutrients in waterways
contri9 ute to algal 2looms and degrade waterways.

Outlet 7he . art o&the Pioretention system where water leaves the 9ioretention system
9 acéinto the stormwater system or waterway

O3erflo? 4 7he movement o&water out o&the %ioretention system. 1 an also re&r to
the structures that allow water to exit the system :e.g. overdow . it).

Pollutants4 ) u? stances that may either naturally occur 9ut are . resent at elevated
and . otentially harm&dl levels :e.g. sediment) or unnatural in the environment that
cause harm :e.g. . esficides . lastics).
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Rain gardendre&er to Pioretention system

Structural root zoned/he area around the 9 ase o&a tree re<uired &r the freeG sta?ility
in the ground and to hold the free u. right. % considers the /one re<uired &r sta?ility
only and not &r treeG long term vigour and health.

$9 ale4A vegetated shallow channel that conveys stormwater and assists in im. roving
water <uality

Tree protection zone4A s. eci8ed area a?ove and 9 elow the ground set aside &r the
. rotection o&a frees roots and crown to . rovide &r via?ility and sta?ility o&the tree
during ad&cent worés

2 ater qualit84- hysical chemical and ?iological characteristics o&water
2 eed4A . lant that is growing out o0& lace ty. ically an infroduced s. ecies which not
native to the local area.

For a &ll glossary o&terms used in re&rence to stormwater redr to the )tormwater
Australia com. rehensive document DGlossary o0& 7erms used in the )tormwater
JdustryE . u?lication availa?le at ) tormwater AustraliaG we9site.
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1 INTRODUCTION

Marricéville 1 ouncil is committed to sustaina? le water management including:
e Reduce the use 0&. ota?le mains water in homes 9 usinesses 1 ouncil &icilities
and . u?lic s. aces
*  Manage the stormwater system and its im. acts on the ur? an environment
e )u.. ort regional . ro&cts to im. rove the health o&the 1 00és River >otany
>ay Sower - arramatta River ) ydney Har? our and their catchments
e . lementing sustaina?le ur? an water management

As . art o&MarricévilleG )irategy &r a Water )ensitive 1 ommunity the &llowing
targets have 9 een set &r 2021:
F (0 hectares o&he 5GA is treated 9y vegetated stormwater freatment systems
constructed 9y 1 ouncil
F 7he e&ective im. ervious areas have decreased &m 2010 levels

Rain gardens have 9 een identided as an im. ortant . art o&he ) tfrategy fo meet these
targets.

7/ne relationshi. o0& this design manual to other éey 1 ouncil strategic . lanning
documents is shown in Figure 1
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Figure 1 Relationship of this design manual to key strategic Council documents
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1% Intent of t. e manual

7he intent o&this design manual is to infegrate rain gardens and W) UD &icilities as the
standard design a. . roach to stormwater management and treatment.

Rain gardens are currently the most common &rm o0& vegetated stormwater
treatment systems in Marricéville and are liéely to continue to e in the near &ture.
1 ouncil currently has constructed rain gardens at a. . roximately 1, sites across the
5GA and a num9 er o&additional rain gardens are 9 eing . lanned.

As rain gardens are the most common vegetated stormwater tfreatment system this
document has 9een develo. ed to assist in develo. ing designs &r rain gardens and
ensuring that im. ortant 1 ouncild. ecid8c design &ctors are considered during the
detailed design . rocess. 7hese local design &ctors include s. eci8c guidance a9 out
1 ouncilG maintenance re<uirements . lant selection and .rovenance the
. rocurement . rocess and internal consultation engagement re<uired. An exam. le o0&
a detailed design o&a Marricéville 1 ouncil rain garden is included in A. . endix >.

7/he sco. e o&this manual does not include initial site selection &asi?ility assessment
and conce. t design. 7hese com. onents will 9e undertaéen in . lanning and o. tions
analysis stfages and are 9eyond the sco. e o&the manual. )ome general guidance
has 9een . rovided in this document with the ma&®r &cus o&the design guideline on
the detailed design ste. o&he design . rocess.

12 Users of t. e manual

7/ne . rimary target audience &r this manual is design sta& including consultants
directly involved in the detailed design . rocess &r rain gardens. %is assumed that
those using this manual have ex. erience in design and are &miliar with the design
. rocess. Familiarity with design o&vegetated stormwater systems would also 9e
9 enedcial. 7he target audience is liéely to include:

* )Jtormwater and drainage engineers

* livilengineers

* Sandsca. e architects

7/he secondary target audience &r this manual is 9roader and includes sta&who may
re&r to this manual &r guidance &om fime to time or in understanding s. eci8c details
a9 out how rain gardens may im. act on their woré. 7his includes those involved in:

* )trategic . lanning and asset . lanning

e 2. eration and maintenance

*  >jodiversity vegetation and tree management

e -arésando. ens. ace

e Jown centres and streetsca. es

* 1 ommunity &cilities including li9raries s. orts &cilities efc.
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1% References to ot. er design guidelines

7his design manual is intfended to supplement other design manuals and should 9e
used in con&nction with the Bioretention Technical Design Guidelines, develo. ed 9y
Water 9y Design :2014).

7his manual .
ste.

rovides recommendations on the overall design .
. rocess &r rain gardens &r those who are less &miliar with designing rain

rocess and a ste. 9y

gardens. 7his manual should also ?e read in con&nction with other documents
including 2 ut not limited to:

Marricéville ) treet 7ree Master. lan
NS - u9%lic Domain 1 ode :Dra&)
documents
Marricéville W)UD D1 - :D1 - )ection =.1)
Marricéville Ur9 an Forest ) trategy GR%®A 11, 460.14H
2 ur | ature AMarricéville >iodiversity ) tfrategy GR® 06=2.1, H
Marricéville 1 ouncil WSUD ( eference Guideline GR%® 160(, .1(H
- lanning and W) UD % ) ydney %terim Re&rence Guidelines Concept Design
lTonce. t Guidelines for WSUD
Design Water 9y Design Concept Design Guidelines for Water Sensitive
Urban Design
MU) % Greater ) ydney 5ocal 5and ) ervices | ) W Music Modelling
Modelling Guidelines :Dra&)

Detailed Design

Water >y Design W) UD 7echnical Design Guidelines &r ) outh 4ast
J ueensland GR® 66, 06.16H

&r other

vegetated ) ydney Metro. olitan 1 MA WSUD Typical Drawings

assets Bioretention Technical Design Guidelines

1 onstruction W) UD % ) ydney %terim Re&rence Guidelines Construction and
and ) stablishment Guidelines: Bioretention Systems and Wetlands

4sta9 lishment

Water >y Design Construction and )stablishment Guidelines:
Swales, Bioretention Systems and Wetlands GR® 66, 1=.16H

) ediment and
4rosion 1 ontrol

| )W 4- A Managing urban stormwater: Soils and construction —
, olume - :D>lue >006E)

2 . eration and
Maintenance

Water 9y Design Maintaining , egetated Stormwater Assets

Sandcom Water Sensitive Urban Design Book . Maintenance
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2 RAIN GARDEN CONCEPT DESIGN

During the conce. t design . hase the design . rocess needs to consider the &llowing
main elements:

« )tormwater drainage and its diversion info and out o&he rain garden

e 7hessi/ing o&he rain garden

* 7he siting o&the rain garden

7hese elements are discussed in the &llowing sections ? elow.

2% Storm9 ater drainage

Marricéville 1 ouncil has a detailed G% layer with relatively accurate indrmation
consisting o0&

e )Jtormwater drainage . it and . i. e locations

e )Jtormwater drainage . it de. ths

* )Jtormwater. i. e si/es

«  %B&rmation on converters

7nis G% data% ase is reasona?ly com. rehensive 9ut is not com. lete in all instances.
Where the in&rmation is not com. lete it is recommended to 8eld veri& any critical
drainage in&rmation using 117V . otholing or similar investigations during the
conce. t design . hase.

. ortant &ctors which need to 9 e resolved at the conce. t stage include:
*  What catchment is 9 eing diverted into the rain garden
*  What area should the rain garden 9e in relation to the catchment si/e and
the s. ace availa?le and its site constraints
*  Where diverting &m an existing stormwater asset :e.g. . i. e o. en channel):

o the éey levels o&the drainage in&astructure :e.g. the diversion . i. e
invert level at the . ro. osed diversion location)

o the diversion . i. eline to the rain garden location and the level at
which the diversion will daylight at the rain garden

*  Where diverting &om the gutter the . re&rred location o&the diversion in the
guftter
« -resence o&underground stormwater drainage &r discharge:

o fthisis a 6ey consideration &r streetsca. e systems in Marricéville. % the
u. . er . arts o&small su? Zzatchments there may not 92e stormwater
drainage in the street. 7hisis . artly due to the . resence o&BconvertersC
which redirect stormwater 9acé into the éer9 and gutter at fra&c
intersections.

0 % some instances rain gardens may not 9e &asi? le due to the lacé o0&
stormwater andKor 8at grades which do not allow the treated water to
discharge into an underground stormwater system

*  Where underground stormwater drainage is . resent and the rain garden will
direct treated dows and overdows info this system it is im. orfant to determine
the invert levels o&he rain garden outlet . i. e

MARRICKVILLE

COUNCIl [ ——

I.I.IF!TEREVDLIJTIDN‘

gunded by the Marrickvilie community theaugh the Stomwater Chacge




*  What underground and other services are . resents which limit the freatment
area or re<uire a. . rovals
*  What other constraints may exist :e.g. trees tra8c . aréing access etc.)

7/ne conce. t design should clearly highlight the &llowing:
¢ 7he catchment area draining to the diversion
* 7he diversion location
e /heinvert o&he diversion
* Anydiversion . i. es their alignment and invert levels
e /he. ro. osed sur&ce level o&the rain garden as defermined 9y the diversion
» the discharge location &r the rain garden and its invert level
e any .its and . i. es re<uired to direct freated and overdow water into the
discharge location

2%% S8dne8 2 ater 09 ned drainage assets

% a num%er o& catchments in Marricévile 5GA )ydney Water owns the tfruné
drainage. A. . roval &m )ydney Water is re<uired &r any diversion &om their
in&astructure or discharge into their in&astructure. 70 &cilitate this a. . roval )ydney
Water have a &rmal a. . roval . rocess &r connections to their drainage assefts.

7/he a. . roval includes lodging detailed designs o&the connection to the drainage
asset through a Water ) ervices 1 oordinator at the detailed design stage. [ months
should 9e allowed &r a. . roval &om ) ydney Water. 70 ena?le a smooth . rocess it is
suggested that there is early consultation with )ydney Water to hel. understand
) ydney WaterG éey re<uirements which are liéely to im. act on the design.

2%%2 Pumped Di3ersions

-um. ed diversions need to 9e considered case 9y case 9ut are generally not
su. . orted 9y Marricéville 1 ouncil. 1 ouncil currently does not own .um. ed
stormwater diversions and hence does not have existing ca. a?ility :e.g. )1 ADA
systems s. ecialist . um. maintenance sta& fto maintain . um. ed stormwater
diversions.

-um. ed diversions re<uire . ower which increase the ongoing o. erational cost o0&
these systems as well as contri9ute to emitting greenhouse gas emissions. & many
instances 1 ouncil does not have a readily availa?le su. . ly o0& ower at the diversion
location and either re<uires a new . ower connection :e.g. most streetsca. e
locations) or an u. grade o&an existing distri9 ution 9 oard :e.g. . arés).

®R.a . um. ed diversion is 92eing considered early discussions should 9e held with
1 ouncilG design engineers environmental services and o. erations and maintenance
sta&at an early stage in the . rocess to seeéin . rinci. le a. . roval.

2%% Infiltiration s8stems
Rain gardens which incor. orate %dliration need to 9e considered on a case 9y case
9 asis. ) ystems which are reliant solely on indltration :e.g. rain gardens without an
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underdrain) are ty. ically not &asi?le in Marricéville 5GA. ) oil ma. s &r ) ydney should
9 e consulted in the &st instance to gain an a. . reciation o&he in3itu soils.

)Jignidcant . ortions o&Marricéville 5GA are underlain 9y heavy clay soils derived &m
Wianamatta shales. 7hese soils are common higher u. in the catchment away &om
drainage lines and the 1 0o0és River. %dltration on these heavy clay soils in Marricéville
is generally not &asi?le due to the low indltration rates achieved. 7hese soils are
ty. ically ex. ansive soils which swell when wet and indltration on these soils needs o
consider . ofential im. acts on 9uildings and sfructures. % many instances the
re<uired clearance 0&4 to , m &ir sfructures and &ofings won@ 9e a%le to e
achieved due to the relatively dense &rm o&develo. ment in Marricéville and limited
s. ace . articularly in streetsca. es. &a liner is used then the clearances are not
re<uired.

Many o&1 ouncilG o. en s. aces consist o&some &rm 0&d8ll overlying natural ground.
%dltration into dll is also not recommended due fo the . ofential to increase leaching
o&contaminants info the groundwater &om the 8ll material.

R.indltration is . ro. osed it is necessary to undertaée geotechnical investigations
during the conce. t design to veri& the site soil conditions. Bmedium to heavy clays
or 8ll are . resent indlfration is not recommended. &soils which a. . ear suita?le &r
indlfration are . resent it is recommended to undertaée 8eld tests to veri& the in3itu
in8ltration rates which should then 9e ado. ted in modelling o&these systems fo
determine their . er&rmance.

%should 9 e noted that in 9 oth these situations heavy clays and 8l soils rain gardens
can still 9e constructed with the use o&an im. ermea?le liner. Siners are discussed
8Jrtherin ) ection 6.0.

2% Sizing of t. e rain garden

At the conce. t design stage a éey ste. is si/ing the rain garden. %eally the rain
garden should 9e si/ed to meet 9est . ractice target o9 &ctives 0&0, L removal o0&
total sus. ended solids 6, L removal o&total . hos. horous and 4, L removal o&total
nitrogen.

% retrodt situations the si/e o&the rain garden is o&en limited ?y the s. ace availa?le
and may not 9e a%le to achieve the 9 est . ractice targefs.

% refrodt situation it is o&en re<uired to treat only a . ortion o&the catchment 9y
diverting . artial 8ows into the rain garden. % should 9e noted that these systems
ty. ically re<uire higher cleaning and maintenance schedules when diverting 8ows
&om large catchments &r tfreatment.

Rain gardens in Marricéville should 9e si/fed using MU)% . Re&r to the Marricéville
1 ouncil W)UD D1 - Guideline GR¥®A 160(, .1(H&r s. ecidc values &r:

*  Rain&ll

« -ofential eva. otfrans. iration
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* . ervious &actions

e Joil. ro. erties

* -ollutant generation . arameters
e 7reatment node in. uts

An indicative si/ing curve to tfreat a generic one@thectare ur?an im. ervious
catchment to 9est . ractice &r Marricéville 5GA is shown in Figure 2. 7his si/ing curve
can 9e used fo <uicély develo. an initial si/ing &r . reliminary conce. t designs or o
Bdou%le checéCthe si/e o&a rain garden. >ased on the curves in Figure 2 a
9ioretention system &r a ty. ical develo. ment needs to least 2L o&the catchment
area to meet the 7)) target 080, L load removed.

h-;l *-ﬂ nl.‘\- 'M;r'i- : nir .l-ﬂ L% 1.|\.- II'I- . | % i
Eilter area as @ proportion of catchment area (%)

Proportion of mean annual pallutant load removed

Figure 2 ioretention sizing cur3e to freat a generic one-. ectare ur: an imper3ious
catc. ment to : est practice for Marric/ 3ille LGA%

Generally &r very small rain gardens :M m?2) it is im. ortant that the catchment si/e is
not too large. As small rain gardens can 9e . rone to smothering with lea&litter or
sediment and the over8ow . it can 9e a large area o&the rain garden and careddl
consideration needs to the design o&very small rain gardens.
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22% Undersized rain gardens

% many instances in retrodt situations the rain garden is Bundersi/edCrelative to a rain
garden that would treat the u. stream catchment to meet the 9est . ractice targefs.
7his is due to the constraints on availa?le s. ace in existing ur? an environments. While
these systems may not 9e a%le to meet 9est . ractice tfreatment these rain gardens
are still &asi?le and . rovide all o&the advantages o&ty. ical rain gardens . rovided
that the design 8ow into the system is Cthrottled ? acéE. Simiting the 8ows ensures that
only a sustaina?le . ortion o&he catchment is diverted into the rain garden. 7his is fo
ensure that the rain garden is a%le to maintain an a. . ro. riate . er®&rmance 9y
diverting the excess 8ows ?eyond its assimilative ca. acity to meet the freatment
targets when the rain garden is undersi/ed relative to the catchment.

For undersi/ed systems:
1. MU)% is to 9e used to set the diversion rate info the rain garden.
2. 7he area o&the rain garden is included in the MU)% model.
(. 7he diversion 8ow rate is set such that the system meets the 9est . ractice
. ollutant targets &r the set diversion rate :i.e. the high dow 9vy. ass e&ectively
reduces the volume o&3ow into the rain garden).
a. 7his can 9e achieved in MU)% using a Bhigh 8ow 9y. assCon the rain
garden node and ad&sting this value until the rain garden meets O, L
7)) removal 6, L removal 087 and 4, L removal o0&/
4. 7his diversion rate must 9e noted and included in the conce. t design.

2% Siting of rain gardens

Determining the location o&a rain garden is a ma&®r . art o&the conce. t design
. rocess. % Marricéville 5GA there is a relative shorfage o&o. en s. ace there are
many com. eting uses &r this 0. en s. ace :active recreation . assive recreation dog
waléing event usage etc.). % the streetsca. es there is also limited s. ace as many o0&
the 5GAG streets are narrow with relatfively small or no nature stri. s. Also onatreet
. aréing in the 5GA is also highly valued 9y the community.

2%7% Consultation

%cor. orating rain gardens info . u%lic o. en s. ace in the 5GA needs to caredlly
consider all the . otential site uses and will re<uire consultation with a wide range o0&
staéeholders in 1 ouncil fo understand all the . otential uses and constraints at a
. arficular site. %is im. ortant that consultation occurs early in the . rocess to ensure
that all éey &ctors are considered in the design.

4ngagement is also essential with the local community in hel. ing to identi& a suita?le
site &r rain garden. 7he local community have excellent 6nowledge a9 out their local
area and can . rovide in&rmation that is valua?le in the design . rocess :e.g.
anecdotal evidence on dum. ing sediment loads litter loads 2 asement . um. outs
etc). 7he local community will also 9 e invalua?le in identi&ing indrmation a9 out how
the community use the s. ace and the local values o&the site.

% some cases engagement may 9e re<uired with other staéeholders when
determining a suita?le site &r rain gardens. For exam. le i&the land is owned 9y a
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utility or state government de. arftment consultation will ?e re<uired with the land
owner and a. . rovalkconsent must 9 e o9 tained at an early stage.

% some instances land may 9e 9uilt ad&cent to a utility :e.g. ad&icent to )ydney
7rains land) and in&rmation will e re<uired to understand &ture . lans :e.g.
. ro. osed new )ydenham to >anéstown Meftro line) and &ture access and &ture
recreational re<uirements.

2%72 Options

%is recommended at the conce. f stage to investigate a num? er o0& otenfial o. fions
&r locating rain gardens and a num%er o&. otential condgurations o0& the rain
gardens.

2%% Elisting Storm9 ater s8stems considerations
)iting 0&a rain garden needs to determine an a. . ro. riate location &r the system in
relation to the existing stormwater system. For exam. le:

* For treatment systems diverting & m a stormwater system or which involve a
diversion . it and . i. eline the rain garden needs to 9e located at a level
which is suita?le &r the stormwater system to 9e a%le to daylight fo.

» For treatment systems located in the streetsca. e the inlet to the rain garden
needs to 9 e located u. stream o&existing stormwater inlet . its.

At the conce. t design . hase it is also im. ortant to determine where the tfreated
water and overdow will 9e directed to. 7he conce. t design should clearly show
where 9 oth treated water and over8ows &om the rain garden will go and also how
high 8ow 9y. asses will e managed.

2%7A Rain garden Finis. ed Surface Le3el
At the conce. t design . hase a éey ste. is determining the level o&the rain garden.
7nis will 9e determined 9y the diversion . it and .i. e or gutter invert level. % is
im. ortant to ensure that the rain garden is set at an a. . ro. riate sur&ce level in
relation to the ad&cent levels o&the surrounding landsca. e. &the rain garden is too
dee. relative to the ad&cent levels this will re<uire signi8cant excavation and
increase the need &r large retaining walls to minimise the land taée re<uired &r the
rain gardens. As a general rule the rain garden should not 9 e set more than a9 out

e (00mm to 400mm 9 elow the existing sur&ice level &r a streefsca. e system

¢ 1000mm ?elow the ground &r a . aréK? ushland system

Rthere is signidcant &l across a site due to the grade o&the existing ground levels
the rain garden will mostly libely re<uire a num9er o&cells to Bte. Cthe sur&ice o&the
rain garden down to ensure a good relationshi. exists ? etween the existing sur&ice
levels and the rain garden.

2%% Site constraints
A&er determining a location :or a num? er o&ocations) where a rain garden may 9e
suita?le the existing site constraints should ? e considered. /here are a wide range o0&
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site constraints which need to 9e considered including :9ut not limited to the
Lllowing)

4xisting trees and vegetation

A9 oveground and underground services
4xisting to. ogra. hy

- edestrian and cycling access

- aréing

7ra&c

- rovision o&access &r maintenance
Heritage items :e.g. heritage &ot. aths)
Jfreet and . aré &rniture :lights seats etc)
) 0ilsk? edrocé

- roximity fo structures

A site assessment checdlist has 9een . rovided 9 elow to assist in identi&ing common
constraints in Marricéville SGA. 7here are also libely to 9 e other site s. eci8c constraints
which also need to 9 e considered.
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2%% Site assessment c. ec/list

Site Assessment C. ec/list

/reatment

system

% aftendance:
Site details
Land o9 ners. ip

InstructionsAnotes

Who is the land ownerN

1 ouncilkseasedKl rownKUtilityK) tate
Governmentk- rivate

Date:
Field Notes

Elisting land use

e.g.. aré road reserve laneway

Par/ land uses

Active or . assive recreationN
- laygroundN

1 om. liant with relevant .
documents :e.g. -
Master. lan Ketc.)

lanning
lan 2 &ManagementK

Neig. : ouring

e.g. residential commercial industrial

land uses

E3ent use %the s. ace used &rs. ecial events :e.g.
Magic Cellow >us &stivals concert
events etc)

Litter HighKmediumKow

Organic matter

HighKmediumKow :Related to trees and
im. ervious sur&ces)

Sediment loads

HighKmediumKow

Topograp. 8 % the site very stee. Kvery 8atN
Storm?9 ater Benti& the stormwater drainage system.
s8stem 1 hecé stormwater . it locations de. ths

and . i. e alignments

For streetsca. e systems are there roo&
down. i. es that fraverse the site that can
9 e divertedN

Elisting trees

| ote any trees o9serve ground sur&ice
&r . resence o&oot systems

| ote i&deciduous trees

%vestigate 7- Pand leaves &om
deciduous frees :and native trees)
re<uire additional cleaning K
maintenance.

1 onsult 1 ouncilG free management
team to determine the cleaning and
maintenance re<uirements &om leaves.

Ot. er | ative ushland welldmaintained garden
3egetation 9eds
Ser3ices Are there any service constraints on siteN

Veri& D>CD on site.
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Site Assessment C. ec/list
/reatment
system

% attendance:
Site details

InstructionsMotes

Date:
Field Notes

Structures Maée note o&existing structures including
. aths 9uildings . ower . oles electricity
biosés etc

Streetfpar/ Maée note o&8&atures such as seats 2ins

furniture . aths signs &nces 9u??lers etc

Pedestrian and | SowKMediumkKHigh

c8cle use Maée note o&8how . eo. le use the site

including :i& ossi?le) di&rent uses at
di&rent fimes o&day

) e. icle Traffic

SowKMediumKHigh
Do vehicles need to fraverse the siteN%
access re<uired &r service vehiclesN

Par/ing

%. aréing im. acted :tem. orary or
. ermanent 9 asis)N

) e. icle Access

Benti& vehicle access location &r
construction and maintenance

Amenit8

| ote any issues which detract &om the
existing site e.g. gradti illegal dum. ing
weeds erosion redundant structures

Elisting material
palette

| ote use o&materials on site :concrete
9ricé sandstone etc.)

In =situ soils

7aée note o&any evidence 08&inaitu soils
Review Acid ) ul. hate ) oils ma. s.

Any evidence 08&dlling on siteN

Any evidence o&claykKsandy soilsN

2 ater - runoff

4vidence o&8how water 8ows through the
sife including 8ow . aths areas o0&

. onding sediment de. osition scour and
erosion

2 ater - Are there irrigation toilet 8ushing or other
demands demands on siteN

Road grades 2 nedway cross &N

dongitudinal ) tee. K8at longitudinal gradesN

and cross falls7

Heritage Are there any heritage itemsN

Sig. tlines 1 onsider sightlines &r visual surveillance

including . edestrian and cyclists
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(  DESIGN PROCESS

% is recommended fthat the design team include a range o&design séills. % is
recommended that the &llowing 9 e included in the design feam:
« A design engineer with ex. erience in the design o&vegetated stormwater
systems
« Alandsca. e architect &miliar with woréing in an inner city environment
« 1louncilG senior construction .ro&ct manager to .rovide advice on
constructa?ility

7/he design engineer and landsca. e architect should colla? orate on the design as
each designer 9rings im. ortant design séills which are re<uired to resolve the design.
7/he landsca. e architect should taée a more active role in the design in more ur? an
environments or where there is high . edestrian and . u%lic use o&he s. ace and the
<uality o&he design needs to redect this high use.

7/ne &llowing chart . rovides an outline o&the . ro. osed design . rocess &om . ro&ct
ince. tion to com. letion o&detailed design.

7he . rocess chart . rovides a

o Sst o&the éey tasés that should e com. leted at each stage such as when
modelling should 9e undertaéen when underground services detection
should 9 e undertaéen etc.

e A summary o&the external consultation that may 9e re<uired. % should 9e
noted that in many instances some o&these external staéeholders will not
need fo 9e consulted. For exam. le i&he stormwater is not owned 9y ) ydney
Water and there are no )ydney Water assets a&cted 9y the worés then
) ydney Water will not need to 9 e consulted with regards to their existing assets

e A summary o& 1ouncil :internal) staéeholders which are re<uired to 9%e
consulted and the stage:s) at which these consultations are re<uired to taée
. lace.

« A summary o&the design tools which should 9e used or re&rred to at each

stage in develo. ing the designs. 7here are a wide range o&tools that are o0&

use and many o0&l ouncil sta&will 9e a?le to . rovide guidance on these tools
:e.g. louncilG free o8cer can .rovide guidance on the )ireet 7ree
Master. lan)
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4 ) EGETATION AND PLANTING

Marricéville 1 ouncilG general . re&rence is to wherever . ossi?le
e su..ly. lants &m local . rovenance s. ecies within 206m &om the site
e &r these .lants to 9e sourced &om 1 ouncilG native nursery located at
Addison Rd 1 ommunity 1 entre
e undertaée community . lanfing days where the local community construction
contractor and 1 ouncil sta&undertaée the . lanting o&he system:s.

7/he detailed design . rocess needs to consider these . re&rences when develo. ing
the . lanting . lan &r the rain garden design. During the design . rocess the design
team will need to liaise with Marricéville 1 ouncil@ nursery to veri& suita?le . lants are
availa?le or can 9e sourced &r the . ro&ct.

%should 9 e noted that 1 ouncilG@ nursery is not a commercial nursery and is sta&ed 9y
9oth 1 ouncil sta&and volunteers. 7ne nursery only . rovides local . rovenance . lant
material and it has a relatively small nursery yard with limited holding s. ace &r
. lants. Hence the lead times &r the nursery may 9e longer than a commercial
nursery and the a?ility to . rovide large order o&. lants is not guaranteed. A rain
garden 9eing . re. ared &r . lanting is shown in Figure (.

Figure 3 Laying out plants according to planting plan prior to planting
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4% Preferred species list

For all rain gardens it is recommended that atf least , s. ecies 9e used on the 8lter
media with no one s. ecies dominating. %is recommended fo . lant af least 2 o&the
ro? ust rain garden . lants :. lants that have ? een é6nown to do well). Mass . lanting o0&
single s. ecies is ty. ically not recommended due to the risé o&&iilure o&any one
s. ecies resulting in signi8cant loss o&vegetation. Where mass . lanting is desired due
to the . re&rred aesthetic s. ecies selection needs to 9 e caredlly considered.

An indicative list 0&s. ecies that are énown to woré well in Marricéville is outlined in
7a9le 1. % %ecommended that a. . roximately O0L o&the . lant s. ecies are selected
o&this list and a. . roximately 20L o&. lants are chosen which are not on this list to
ensure that ex. erimentation with s. ecies continues. 7his list has een develo. ed
9ased on what is énown to do well in Marricéville and is generally availa%le at
MarricévilleG nursery. 7his list is not exhaustive and other . lant s. ecies can also ?e
considered with consultation with 1 ouncil@ nursery and ?iodiversity o&cers.

Table 1 referred species list
|
Filter Bone Grasses and Sedges - 8 plants per m?2
Carex appresa 2 nly in systems with a saturated /one and no more
than 1, L o&total . lant num9ers
Good &ature . lant and no more than , L o&total
. lant num9%ers
| o more than 1, L o&otal.. lant num®? ers

Crinum pedunculatum

Dianella caerulea

Dianella revolute

| o more than 1, L o&otal . lant num9 ers

Danthonia tenuoir

| o more than 10L o&fotal . lant num?ers not
recommended in saturated /one systems

Ficina nodosa

Ro9% ust rain garden . lant

Gahnia siberiana

Sarge clum. ing . lant Good &ature . lant. | ot
suita%le ad&cent to . aths.| o more than, L o&fotal
. lant num9ers

Imperata cylindrica

Ro? ust rain garden . lant. 1 an 9ecome dominant.

Juncus usitatus

Ro9% ust rain garden . lant

Poa affinis

| o more than 10L o&fotal . lant num?ers not
recommended in saturated /one systems

Lomandra longifolia

Ro9% ust rain garden . lant. 7ends to dominate. | o more
than 10L o&total . lants. ecies atf time 0&. lanting

Groundcovers :e.g. Viola
hederacea Harde? ergia
violacea Hi??ertia
scandens Hi?%erfias. .
Kennedia ru?icunda
4inadia hastata - ratia

. U. urescens

Wahlen? ergia gracilis etc

| o more than 10L groundcovers in 8lter media
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%
Species Notes

Filter Bone $. ru: s and small frees — 0% plants per m?

Acmena smithii
Bauera rubioides
Callicoma serrata
Callistemon spp,
Ounlea ambigua
eptospermum spp
Melaleuca spp
atter slopes — Grasses and Sedges 6 plants per m2
Dianella spp
Dichelachne crinita
) chinopogon caespitosus
) ntolasia stricta
2icina nodosa

Imperata cylindrica Good . lant to . revent access to rain garden i&

re<uired
omandra spp Good . lant to . revent access to rain garden i&

re<uired

Microlaena stipoides | o more than 10L o&total . lant num? ers

Poa affinis

Themeda australis

Groundcovers :e.g., iola | o more than 2, L o&otal . lant num?ers

hedaracea, 4 ardebergia
kennedia rubicunda,
)inadia hastata, Pratia
pupurescens, 4ibbertia
spp, Wahlenbergia
gracilis, etc)

atter slops s. ru: s and small irees — 0% plants per m?
Acacia spp
Banksia spp
Callistemon spp
Dodanaea triquetra
4 akeaq spp
Indigofera australis
Melaleuca spp

eptospermum spp
Westringia fruticosa

| ote all. lants should 9e su. . lied as tu9 estocé.
). ecies which are low and BdelicateCe.g. Microlaena stipoides are di&cult to weed

amongst and increase maintenance re<uirements. ). ecies o&this &rm should 9e
restricted to no more than 10 to 1, L o8the total s. ecies in the rain garden.
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4% Plant Suppliers

7/ne su. . lier o&. lants in the &st instance &r rain gardens is Marricéville 1 ouncilG
native nursery. 7ne nursery has ca. acity fo su. . ly orders u. to, 000 . lants. 7his may
vary de. ending on other concurrent . ro&cts and the num9er o&months lead time
. rovided. 2 rders larger than this will need to 9e su. . lemented with . lants &om other
su. . liers.

7/ne &llowing are énown . lant su. . liers o&local . rovenance . lanfts:

¢ Randwicé 1 ouncil native nursery

e )trath8eld 1 ouncil 1 ommunity nursery

* Ro/elle >ay 1 ommunity nursery

e 1lornuco. ia

e Jooli®oa

e Greening Australia nursery

¢ Dragondy 4nvironmental :. articularly &r wetland . lants salt marsh etc.)

4% Trees inrain gardens

Marricéville 1 ouncil recommends the . lanting o&frees in rain gardens including in the
dlter media. Marricéville 5GA has a relatively low tfree cano. y and rain gardens o8&er
an excellent o. . ortunity to increase tree . lantings and cano. y cover in the 5GA.
7/rees . rovide a wide range o0& 9enedls including shade ha%itat aesthetics a
reduction in air . ollution an u. taée o& car?on microclimate 9enedts rain&ll
intferce. tion u. taée and eva. otrans. iration o&tormwater runo& u. taée o&nutrients
&om stormwater and &cilitation o&indliration info the 8lter media. % Marricéville 5GA
these ? enedts are considered to outweigh the disadvantages o&iree in rain gardens.
/ne disadvantages o&drees in rain gardens include free roots which over time enter
su9soil drains and can clog the su? soil drains they maée it more com. lex tore. lace
the dlter media without removing the free and some trees :es. ecially i&. lanted
densely) can shade out ofther s. ecies over time.

70 address these issues it is recommended to

e -lant trees at suita%le densities :e.g. identi& the &l &ture extent o&the
cano. y o&the tree and . lant at suita?le densities e.g. 1 tree . er 10 s<uare
meftres).

* Jet the su%soil drains at a &<uency o&once every two to three year to clean
roots out 0&su? soil drains

« 117V asmallselection 0&u9soil drains every , years

e Determine the de. th o&the soil media which has reached saturation o&
. ollutant u. taée using a soil core and then use air s. ading as a method to
re. lace the to. layer o&dlter :where . ollutants have accumulated) without
damaging the roots or desta?ilising the free

Where rain gardens incor. orate trees the &llowing issues need to 9 e considered:
e -rovide 000mm o&&ee draining media wherever . ossi?le
« Do not. lace aliner to the rain garden where . ossi?le
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). eci& the exact location o&every large free in the . lanting . lan at suita%le

densities

* 1onsider overhead height constraints :e.g. overhead . ower lines) when
locating trees in rain gardens

* 7rees which are strongly allelo. athic or dro. signi8cant amounts o&lead&litter
:e.g. 1 asuarinas deciduous trees) are not recommended

« 5Socate trees away & m the inlet or outlet structure :as overtime trees can
damage these structures and . revent 8ows &om entering or exiting the rain
garden

«  7ra&c constraints . artficularly sight lines in streetsca. e rain gardens

« )ightlines &r visual surveillance &r . edestrians cyclists etc.

¢ lrime -revention 7nrough 4nvironmental Design :1 - 74D) es. ecially &r o. en
s. ace

* )hading constraints &r s. orts 8elds

4% Tree Species
1 ouncilG )treet 7ree Master. lan should 9e consulted &r . otential free s. ecies
noting that not all tfrees are recommended &r rain gardens. 7Zrees &r rain gardens
need to 9e af%le to tolerate . eriods o&extended moist soil conditions and tem. orary
. onding. 7ree s. ecies which ty. ically grow on ri. arian /ones o&the 1 0oés River and
its tri9 utaries are libely to 9 e suita?le. A small selection o&ecommended tree s. ecies
includes:

*  Angophora floribunda
Banksia robur
) ucalyptus robusta
) ucalyptus bofryoides
) ucalyptus saligna
Melaleuca stypheliocides
Melaleuca linariifolia

| ote that the a%ove list 0&s. ecies is not exhaustive and a num9%er o&other free
s. ecies are liely to 9 e suita?le.

Marricéville 1 ouncilG free o&cer should 9e consulted a?out suita?ility &r tree
. lanting at . arficular sites and . re&rred free s. ecies. Re&r also to 1 ouncils Ur? an
Forest ) tfrategy and 1 ouncilG ) treet 7ree Master. lan.

4%72 Elisting trees ad@cent to rain gardens

% the &st instance without advice &om an ar? orist or 1 ouncilG street tfree o&cer it is
to 9e assumed that existing frees cannot 9 e removed to create rain gardens and are
to 9e considered a constraint fo the design. % some instances a free may e
re. laced i&it is diseased or it is structurally unsound. 1 ouncilG tree o&cer should e
consulted a9 out the condition o&existing frees and i&hey can 9 e removed.

Where an existing tree is located ad&cent to the rain garden it should %e

incor. orated into the rain garden wherever . ossi?le. 7his should include . lanting out
9 etween the rain garden and the tree and allowing the tree roots to enter into the
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rain garden 8lter media :i.e. no walls or liners should 9e . laced ?etween the rain
garden and the tree) wherever . ossi?le.

70 determine the extent o&the constraints &r excavation due to trees in the 8est
instance a standard free . rotection /one should ?e ado. ted 9ased on truné
diometer and i&more detailed assessment is re<uired through tree root ma. . ing
using air s. ading or similar.

An estimate o&the 7ree -rotection Pone :7- P) radius and )tructural Root Pone :)RP)
radius can 9e made &om the &llowing:

7- P Qtruné diameter :measured at 1.4m a9 ove ground) x 12

)RP Q:fruné dimeter a9 ove the root 9 uttress x, 0)042 x 0.64

44 Plant procurement process and timeline

7/he general . re&rred arrangement &r . lanfing is as &llows:
1. Marricéville 1 ouncil orders the . lants &m Marricéville 1 ouncil | ursery
2. Marricéville 1 ouncil | ursery to . rocure and su. . ly . lants
(. 1 onstruction contractor is to liaise with the nursery &r su. . ly 0& lants to site
4. 7he confractoris fo re&ct any . lants they consider unsuita%le &r . lanting
.. louncilisto. rovide alternatives as re<uired to re. lace unsuita?le . lants
6. 7he confractor is to . re. are the site &r . lanting which is to ?e undertaéen
with the community and 1 ouncil. 7he contractor is to give &ve weeésCnotice
fo 1 ouncil o&when the site will ? e ready &r . lanting
=. 7hessite is to 9e . re. ared &r the . lanfing day including all re<uired . lants
mulch water hand tools and ensuring that the site is sa& &r the . u?lic to
. arfici. ate in the . lanting day
0. 7he contractor in consultation with 1 ouncil is to layout the . lants in the
locations they are to 9e . lanted
.1 onfractor 1 ouncil and the community are to . lant out the rain garden
10. 1 ouncil to . rovide tools gloves re&eshments 8st aid -- 4 etc. and induction
&r all . artici. ants.

7/he . lant . rocurement . rocess and timeline is summarised in 7a%le 2.
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Table 2 lant procurement process

Prepare plant list 1 ontact MarricévilleG nursery &r the Allow &r 2 weeébs
latest . lant list. 1 onsult with review 9y 1 ouncil
9iodiversity nursery and free o&cers.

Procure plants -rovide 8nalised . lant schedule to At least 6 months . rior
1 ouncilG nursery. fo . ro. osed . lanting

day

Nurser8 Holding 1 ouncilG nursery has a limited holding | 4 months o&olding
area and can only hold . lants &r fime
limited time i&a . ro&ct is delayed.

Confirm plant Discuss with 1 ouncilG nursery . rogress | 2 months . rior fo

suppl8 on . lant. ro. agation and . ro. osed . lanfing
re<uirement &r any su9 stitutes or day
delays to . ro. osed . lanting date.

Rain garden ci3il 1 ontractor notides 1 ouncil that the 7wWo weebs . rior to

9 or/s complete rain garden will ? e ready &r the . lanting day
community . lanting day

Planting da8 1 ontractor organises . lants and mulch | - lanting Day
and maées site sad &r . u?lic.

1 ontractor is to layout . lants &r
. lanting &r . lanting day

4% Preferred planting and esta: lis. ment timeframes

7/ne . re&rred . lanting time&ame includes:
e -ro. agation Ajummer . rior fo . lanting
* -lanting AWinter . rior to s. ring growing season fo avoid summer

7/he rain garden wherever . ossi?le is to 9 e esta?lished o&ine. 7his re<uires:
« atem. orary . late to 9e . laced over the diversion &r systems which have a
. i. e diversion into the rain garden
e« sand® agging the inlet or similar &r streetsca. e systems

Using a tem. orary 8ow diversion :using . lates or sand 9 ags) must ensure that there is
no localised 8ooding. Also the tem. orary 9locéed diversion can accumulate
sediment which re<uires cleaning and maintenance . rior to 9ringing the rain garden
ondine.

% some instances :e.g. where there is a drainage gully . it is included in the rain
garden) it may not 9e . ossi?le to esta?lish the system o&ine. 7hese systems will
re<uire longer esta?lishment tfimes and high maintenance during the esta?lishment
. eriod.

7/he esta?lishment . eriod should last &r a minimum o&ty. ically one growing season
which :s. inggummer . eriod) which is ty. ically a . eriod 0&6 to 3 months de. ending
on when the rain garden was constructed.
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)tormwater should not 9e let into the system unftil the . lants are &lly esta?lished
:when the soil is no longer visi?le). 7his may taée u. to 2 years :or two growing
seasons).

4% Opportunities

When considering . lanting &r rain gardens the &llowing o. . ortunifies outlined in
7a%9le ( could 9 e ex. lored when selecting . lanfts.

Table 3 lanting opportunities to be considered during design

Design
Consideration
Ha%itat

Description

1 onsider what local &una may use the site or could %e
encouraged fo use the site and . rovide a. . ro. riate &od :e.g.
seeds &r small 2irds nectar &r avi&una and large ?2irds dense
shru?s &r small 2ird ha%itat etc.).

1 onsult with 1 ouncilG 2iodiversity o&cers.

) eed collection

For larger rain gardens consider o. . ortunities where the rain
garden could 9ecome a seed collection site &r . ro. agafion o0&
&ture native . lants. 4nsure su8cient num9%ers o&targeted seed
collection . lants are . lanted to have su&8cient genetic diversity.

1 onsult with 1 ouncilG iodiversity and nursery o&cers.

Feature . lants

% more &rmal areas or areas o&high . edestrian tra&c consider the
o. tion to select a &ature . lant:s) :e.g. colourdl 8owering . lants
such as Grevilleas).

1 onsult with 1 ouncilG landsca. e architect.

>jodiversity
corridor

1 onsult with the ?iodiversity o&cers to understand i&he rain garden
is . art o&an existing or &ture ?iodiversity corridor :e.g. greenway)
and what . lant s. ecies should 9e considered as . art o0& the
9iodiversity corridor GR® 06=2.1, H

1 onsult with 1 ouncilG 2iodiversity o&cers

Ur9 an Forest

1 onsider o. . ortunities to contri?ute to 1 ouncilG ur? an &rest. Reder
to the ur9 an &rest strategy and consult with 1 ouncil@ tree o8cers
and Ziodiversity o&cers GR®A 11, 460.14H

Microclimate

1 onsider o. . orfunities which res. ond and also hel. to create the
microclimate and fo . rovide shading and cooling fo the ur?an
environment.

Aesthetics

1 onsider surrounding ur? an & 9ric and contri9 ute to the aesthetic
im. rovement o0& the area. 1onsult with 1ouncilS landsca. e
architect and . lanners where a. . ro. riate.
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5 RAIN GARDEN FILTER MEDIA

Rain gardens ty. ically consist o&a 8lter media a transition layer and a drainage layer
:Figure 4). 7hese layers &rm the essential com. onents o&a rain garden. 7hey need to
9es. ecided careddlly to ensure:

e 48&ctive stormwater treatment
* Healthy . lant growth
e | o migration o&8nes &om the system

* 1 onsistency with assum. tions used in MU)% modelling :e.g. the hydraulic
conductivity o&fthe 8lter media needs to match that used in the MU)% model
to ensure the modelled outcomes are a?le to 9e achieved). All modelling
should use Marricéville 1 ouncilG WSUD ( eference Guideline GR®A 160(, .1(H

Figure 4 Rain garden media (filter media (sandy loam), transition media (coarse glass) and
drainage media (gravel) from left to right)

5% Potential suppliers of rain garden media

Sisted 9elow are . otential su. . liers o&rain garden media. Due to the varia?ility o0&
<uarried . roducts the &llowing . arameters should 9 e tested as a minimum:

e - arficle si/e distri? ufion

e Hydraulic conductivity

e« .H

e /- and 7/ content

e Dis. ersi?ility :and any re<uirement &r gy. sum to 9e added)

Known su. . liers o&he 8lter media include the &llowing:
* >enedicts Jand and Gravel AMenangle ) andy 50am with no organic matter
e 1 ollins 1 onstruction material AA, Jand
* Rocla 1 alga Dou%le Washed ) and

% is im. ortant that all o&the %ioretention 8lter material does not include too much
organic matter. For this reason &r exam. le it is recommended to use the >enedict@
Menangle sandy loam with no organic matter added. % is also énown that some
9ioretention media can leach out 8nes &r a9 out ( to 6 months a&er construction. 7his
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can 9e reduced 9y adding gy. sum to the soil. Where . ossi?le tfreated water should
also e directed to a 8lter or a tem. orary geotextile 8lter over the outlet . i. e in the
overdow . it. 7his tem. orary 8lter would 9 e removed a&er 6 months.

- otential su. . liers o&ransition media include the &llowing
e« >enedicts Jand and Gravel AWashed Glass sand
* >enedicts 2coarse washed sand

- ofential su. . liers o&he drainage media include the &llowing
¢ >enedicts Jand and Gravel A1 RG A 22 mm gravel

An installation o&dlter media is shown in Figure , . | ote the transition layer underneath
the &fler media vertical risers &r the su?soil drain 8ush . oints and the geosynthetic
clay liner :white) wra. . ing under the 9ioretention sides and ? ase.

i
-
r= _-_"-l_:,a-l'.l'_cl e ; I-_‘

Figure 5 Rain garden medi'a overlying glass sa‘nd and a geosynthetic clay liner
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5% Erodi: ilit8 and Dispersi: ilit8

7/he 8lter media 9 eing a loosely com. acted to. soil with high . ro. ortions c&8ne sand
is susce. ti?le to erosion. /here&re the 8lter media is not installed on a grade :less
than 1L grade and velocity o&less than 0., mKs is recommended). Generally
installation o&dlter media on the 9 atter slo. es is not recommended rather to. soil is
used. 7his is . articularly im. ortant where there is . ofenfial &r runo&&om ad&cent
areas fo 8ow down the ? atter slo. e. %is recommended that a to. soil which is more
resistant to erosion is used on the 9 atter slo. es. 7he 9 atter slo. es should also include
mulch and &te mesh.

7/he 8lter media can 9e dis. ersive :in contact with water the soil . articles will ?ecome
sus. ended and can easily wash out with the water) and in saturated /one systems
due to u. li& . ressure. 7his is frue &r exam. le o&the >enedicts Menangle )andy
S50am :M1 and M16, . roducts). 7he 8lter media must 9 e tested &r dis. ersion and its
4merson 1 lass | um9er determined. &the media is classed as dis. ersive it should not
9e used unless the dis. ersion can 9e corrected with gy. sum. &added gy. sum is
re<uired it is critical that this material is added to the soil during construction at the
s. eci8ed rate determined ?v the soil la? oratory.

5% Saturated zone soil media

)aturated /ones in rain gardens are 9ecoming increasingly common. 7he 9 ottom
. ortion o&the rain garden does not &eely drain out in a safurated /one rain garden.
7/he saturated /one is a semi2 ermanent . ool o&water at the 9 ase o&he rain garden.
7his water can 9 e de. leted under . rolong dry . eriods due to eva. ofrans. iration.

- artially treated water is retained in the 9ase o&the rain garden. 7his creates
anaero?ic /ones which assist in denitri8cation and also . rovides a source o&water
&r . assive irigation o0& the rain garden vegetation. )aturated /ones enhance
nitrogen removal through denitridcation o&nitrates. However . hos. horous removal
ty. ically decreases due to leaching o0& hos. horous in the anaero?ic /one.

A signi8cant ?enedt o&a saturated /one is healthy and rigorous . lant growth. Due to
the su. . ly o&a water source &ir irrigation during dry times this ensures . lants retain
vigorous . lant health even during long dry . eriods. 7his . rovides &r 9 etter aesthetics
as well as im. roved . ollutant removal. Anecdotally it has 9een o9served that
esta?lishment is also &ster with saturated /ones.

) aturated /ones ty. ically re<uire an im. ermea?le liner to the 9 ase o&he rain garden
to retain water. Where the system is installed in natural in3itu medium to heavy clay
soils the clay acts as a de &cto liner and an arti8cial liner is generally not re<uired.
7y. es odliners are discussed in section 6.

%stallation o&saturated /ones ad&cent to roads and other structures needs to 9e
caredllly considered to ensure that there is no im. act on the su? ¥ ase o&the road or
the &undations o0& ad&cent structures. Ad&cent to structures and roads it is
recommended to install a liner even in natural clay soils. 7ne natural clay soils o0&
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Marricéville ty. ically are ex. ansive clays which have the . oftential to damage
structures and &undations when su? &ct to wetting and drying.

)aturated /ones should have a car9on source added to the safurated media
com. onent. 7he car?on source im. roves denitrication . rocesses. 7he car?on
source should 9e a
e hardwood chi. such as Al 5 &rest 92lend 1, 40mm mulch.
* 9e added af the rate 0&,L 9y volume to the saturated com. onents o&the
media :including the saturated transition and drainage layers)
* should not 9e a &st decom. osing car? on source :as this can create odours
and does not . rovide a long term car? on source)
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6 PREFERRED DESIGN DETAILS

7/ne &llowing section outlines the re<uirements and considerations &r the éey
com. onents o&design details 0&the rain garden. An exam. le 0&a detailed design o0&
a Marricéville 1 ouncil rain garden is also included in A. . endix >. A conce. fual rain
garden . lan and section is shown in Figure 6 and Figure =. 7hese 8gures show the
ty. ical com. onents o&a rain garden.
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6% Inlet and outlet pits dncluding positioning7

Rain gardens re<uire an inlet and outlet &r stormwater. 7he inlet design is a critical
design &ature o&a rain garden. 7he inlet serves the &llowing &nctions:
* Directs stormwater into the rain garden
* 4nsures that su8cient water enters the rain garden :i&he inlet is undersi/ed the
rain garden will receive too little water)
* 4nsures that water entering the rain garden does not cause scour or erosion 0&
the 8lter media
* ). reads the 8ows as they enter the rain garden
» Diverts high 8ow around the rain garden to . rotect it &om damage.

- articularly in streetsca. e rain gardens the inlet is one 0&the main reasons &r &ilure
o&rain gardens. &the inlet is not well designed su&cient water will 9y. ass the rain
garden. 7he inlet design needs to ensure that:
»  %is not undersi/ed
«  %does not 9ecome easily ?locéed :this is . arficularly im. ortant &r éer? inlets
which can 9e ?locéed ?y co&&ee cu. s or aluminium cans or organic de9ris)
«  %is easily accessi? le &r maintenance so that i8if does ?ecome ?locéed it can
9 e easily cleaned
* For streetsca. es it is recommended that the inlet is si/ed assuming a relatively
high ?locéage &ctor :e.g. =L 9locéed)
*  %isinstalled in a suita?le location
*  Where high sediment loads are ex. ected that the inlet does not 9ecome
9locéed
e« /he design freata%le 8ow rate entfers the system 9ut 8ows higher than this
9y. ass the system
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Further details on the inlet design in relafion to scour and erosion control and
sediment and litter management are included in sections 6.2 6. and é.4. A detailed
ste. 9y ste. guide on how fo design an inlet is . rovided in the Water 9y Design

>ioretention 7echnical Design Guideline GR® 66, 06.16Hand &r those not &miliar with
the design . rocess &r rain garden inlets it is highly recommended to &llow this ste.
9y ste. guide.

7/he outlet . er®rms the éey role in the rain garden o&conveying 8ltered water and
. artially freated overdows during high 8ow events &m the rain garden.

7/ne outlet in a rain garden ty. ically consists o&a . it which collects the su9soil
drainage. 7y. ically this . it is also used to collect the over8ows in a large event. %
some instances the over8ow can also e a weir A &r exam. le in a streetsca. e this
could 9e a sim. le weir :6er9 o. ening) 2acé to the éer9 and gutter or in a large
system this could 9e a weir to a swale. 7he exact &rm o&the outlet &r the overdow
will 9 e site s. ecidc.

All over8ow . its must use a surcharge grate :and not a 8ush grate) to ensure the
over8ow grate does not 2ecome ?locéed.

%is im. ortant that the over8ow is designed &r the maximum . eaé ow into the rain
garden. For exam. le a rain garden may have a design freata%le dow rate o&BI00
KsC9e&re a diversion occurs. However in . eaé 8ows as there may have 9een a
9locéage &ctorincluded and with maximum water levels at the diversion the inlet to
the rain garden may ?e ca. a%le o&. assing B 00 5ksCinto the rain garden. %is critical
that the overdow caters &r the maximum . otential . eaé 8ow into the rain garden
:(00 5Ks) to ensure water does noft s. ill out o&the rain garden in an uncontrolled
manner causing local 8ooding.

A detailed ste. 9y ste. guide on how to design an outlet is . rovided in the Water 9y
Design >ioretention 7echnical Design Guideline GR® 66, 06.16H and &r those not
&miliar with the design . rocess &r outlets it is highly recommended to &llow this ste.
9y ste. guide.

% is generally recommended ?ut is not essential fo . lace the inlet and outlet at
0. . osite ends o&the tfreatment system. 7his ensures that stormwater has to travel the
length o&the treatment system ensuring additional freatment during . eaé 8ows
through the rain garden. % larger systems care should 9 e taéen to ensure that dows
can . ass to the downstream end without surcharging 9 acé at the inlet.

6% Access requirements

%lets and outlet . its re<uire relatively &<uent maintenance. For this reason the inlet
and outlet re<uire good access. 1 ouncil cleans out rain garden inlets using an
eductor frucé with vacuum and &tting &cilities. Vehicle access to the inletf is
there&re critical and vehicle access to every rain garden inlet is re<uired in the
design unless otherwise agreed with 1 ouncilG o. erafion and maintenance sta& 7he
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vacuum o&the eductor trucé has a reach o&a. . roximately 4m. Hence the vehicle
access needs to 9e . rovided to within 4m o&the inlet and . re&ra?ly the outlet . it.

Direct vehicle access to the overdow . it is less critical as the over8ow . it ty. ically
does not re<uire vacuuming. 7he &ftting &cility o&the eductor trucé has a reach o0&
a. . roximately 2, m. Hence it is re<uired to . rovide . erson access via a wheel9 arrow
and vehicle access within 2, m o&he overdow . it.

7/ne inlet and outlet must not 9e . laced in the centre o&the rain garden ?ut must 2e
. laced at the edge where they are accessi?le.

7/ne access . ath to the inlet re<uires a suita%le material such as concrete or ?itumen
which is designed to taée the weight o&a 20%on vehicle. 7he outlet . ath is re<uired to
9e at least a sta?ilised crushed gravel or geogrid rein&rced . ath. Where . ossi?le the
inlet and outlet o&the rain garden should 9e located close to existing roads and
. aths to reduce the need &r s. eci8c access . aths which increase the cost and
reduce the overall aesthetics o&he design.

)treetsca. e rain gardens generally do not re<uire any additional access . aths.
However it is im. orfant to ensure that ade<uate consideration is given to how
vehicles will access rain gardens & m the street. For exam. le i&an inlet . it is . laced
in the 6er9 and gutter in the street an im. ortant consideration is i&there is onatreet
. aréing which would a&ect access. 1 onsideration needs to ?e given to where
maintenance vehicles can . aré without re<uiring a tem. orary road closure or tra&c
management. 1 are&l consideration needs to 9 e given to locating inlets and outlets
to rain gardens on any RM) district or regional roads.

An exam. le o&an arrangement o&a rain garden inlet and outlet condguration is
shown in Figure 0. 7his system shows a relatively large rain garden :a. . roximately
2,00 m2) in 1rane?rooé in Western )Jydney. 7he system has ?een designed with a
sediment &re? ay to manage coarse sediment. For guidance on the siting and si/ing
o&the &re?ay re&r to the Water 9y Design >ioretention 7echnical Design Guideline
GR®A 66, 06.16H

7/nere is a 9itumen access tracé &om the ad&cent local road to the ?ase o&the
&re? ay allowing access &r a 909 cat or similar into the &re?ay. 7here is a cement
sta®ilised crushed sandstone maintenance . ath which runs around the entire system
to . rovide access to the system. 7/he over8ow . it is located at the o. . osite end o
the inlet to ensure all water is freated 9y 8owing through the length o&the system.
7/here is wheel? arrow access to this . it and i&re<uired a ute or similar could also
access the over8ow . it :9ut is generally not ex. ected to 9 e re<uired). Due to the si/e
o&fhe system it also has a G- 7 which is located in the local road where there is good
access to clean the G- 7.
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Figure 0 Rain garden inlet and access arrangement example

Sediment fo™

62 Scour pads

A scour . ad is re<uired at the inlet o&ain gardens to . rotect the system &om erosion.
7/ne scour . ad does this 9y slowing down the velocity o&the incoming stormwater
reducing the energy and dissi. ating the 8ows into the rain garden. For guidance on
the siting and si/ing o&the scour . ad re&r to the Water 9y Design >ioretention
7echnical Design Guideline GR® 66, 06.16H

%is recommended to use a scour . ad with a 8at ?ase as shown in Figure 3. A hard
8at 9ase allows the scour .ad to 9e easily cleaned during o. eration and
mainfenance using an eductor frucé.

Where additional scour . rotection is re<uired . articularly &r larger systems this 9 ase
can 9e com?ined with similar hard edged ?locés as shown in Figure 10.

%lets such as those shown in Figure 11 using irregular rough rocé are generally not
recommended &r use in Marricéville. Where these inlets are . ro. osed consultation
and a. . roval with o. eration and maintenance sta&is re<uired.
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Figure 14 2 ard flat base rock scour pad with energy dissipation blocks 3 recommended
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Figure 11 Sregular rock scour pad 3 not recommended due to difficulty of cleaning out
sediment

6% Litter management arrangements

Due to the relatively higher ur9 an density o&Marricéville litter is an issue throughout
the 5GA. High litter loads can 9e ex. ected around all retail outlets trans. ort nodes
:e.g. train stations light rail stations) . u%lic o. en s. ace commercial areas and
industrial areas. BDum. ingC o& waste is also an issue in the 5GA . articularly in
laneways and industrial areas and this also generates high litter loads. 2 rganic lea&
litter loads can 9 e anissue in some areas and this also needs to e managed.

7/ne recommended a. . roach &r litter management is outlined in 7a%le 4.

% should 9e noted that litter 2aséets :e.g. 4nviro. ods) are not a suita?le litter
management device and are not acce. ted 9y 1 ouncil.
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Table 4 Litter management recommendations

1

Scenario | Catc. ment area

7y. ically less than
, 000mM?

T8pical catc. ment and

rain garden t8pe
Road catchment and
streefsca. e rain garden

Litter management

Dou%le . it
arrangement with
sediment sum.

7y. ically less than
20 000mM2

1 ar. aréor smallend o&
. i. e catchment system
tfreated in a small rain
garden

RBlow litterkorganic
loads coarse
sediment &re? ay

Any areas greater
than 20 000 m2 other
than scenario 2
a%ove

4nd o0& i. e rain garden

G- 7re<uired

64 Sediment management arrangements

Marricéville 1 ouncil is considered anecdotally to have relatively high sediment
loads. 7his is thought to 9e due to the relatively stee. catchments in many . arts o0&
Marricéville and the soil ty. es.

High sediment loads can smother rain garden vegetation and cause . lant death
and clogging o&the sur&ice. Hence it is recommended to . rovide coarse sediment
management in Marricéville 5GA to . rotect the rain garden &m damage and to
allow &r o. eration and maintenance suita?le to Marricéville SGA.

7/he recommended coarse sediment management arrangement &r Marricéville is
outlined in 7a%le , .

Table 5 Sediment management recommendations
Scenario | Catc. ment area

1

7y. ically less than
, 000m?2

T8pical catc. ment and | Litter management

rain garden t8pe
Road catchment and
streetsca. e rain garden

Douwle . it
arrangement with
sediment sum.

7y. ically less than
20 000m?

1 ar. aréor small end o0&
. i. e catchment system
freated in a small rain
garden

RBlow litterkorganic
loads coarse sediment
&re? ay

Any areas greater
than 20 000 m2 other
than scenario 2
afove

4nd o0& i. e rain garden

G- 7re<uired ca. a%le
o&emoving dne
sediment :e.g. 1 D)
unit)
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An exam. le o&a dou?le . it arrangement is shown in Figure 12. 7his 8gure shows a . it
in the gutter on the right hand side o&the image. ) tormwater enters this . it. 7here is a
sum. in the 9ase o&the . it allowing coarse sediment to settle. 7here is a lefter 9 ox
0. ening & m the right hand side . it intfo the second . it on the le& in the rain garden.
Water surcharges &m the right side . it into the le& side . it and exits through the
grate o&this . it info the rain garden. 7he . itis a%le to ca. fure 8oating litter.

= Wl
Figure 12 Double pit arrangements in streetscape rain garden

An exam. le o&a coarse sediment &re?ay arrangement is shown in Figure 1(. 7his
8gure shows water . onded in the sediment &re?ay. 7he concrete wall in the
&reground o&the . hoto is the sediment &re%ay over8ow weir. % high 8ows water
dows out over the weir and into a 9y. ass channel. >ehind the sewer access cham9er
there are two inlets cut info the wall directing stormwater into the rain garden.
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Figure 13 Coarse sediment forebay
An exam. le o&a gross . ollutant tra. is shown in Figure 14. 7his 8gure shows a 1 D)

B i. . erC. rior to installation. 7his is the smallest 1 D) unit and is suita?le to 9 e installed
on small catchments u. fo. i. e si/es 0&ty. ically (=, mm in diameter.
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Figure 14 6ross pollutant trap
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6% Mulc.

Mulch is im. ortant to hel. su. . ress weeds retain moisture in the soil and allow the
vegetation to esta?lish. Rocé mulch is re<uired to 9e used in rain gardens as 2aré
mulch will 8oat with the . onded water and 9e washed out o&the system and it can
also cover . it lids and create 9locéages.

When the . lants are young rocé mulch can heat u. and . rovide heat stress to the
. lants there&re a light coloured rocé mulch is to ? e used in the rain garden.

Mulch is essential &r systems which cannot 9e esta%lished o&ine and will have
stormwater entering the system &om the end o&construction. Mulch is generally
recommended &r systems which are esta?lished o&ine 9 ut is not essential.

7/he mulch within the rain gardenis to 9 e:

* Alight coloured rocé mulch such as a sandstone rocé mulch

e - arficle si/fe 080 to 20mm. Sarger diameter rocé mulch is di&cult to . lant into.

«  %isim. ortant that the rocé mulch is &e o0&3nes to ensure that the mulch does
not ?ecome com. acted and then reduce indltration

*  Must 9e screened and have no 8nes to ensure that the 8nes in the mulch do
not clog the rain garden and . revent indliration

e Mulch is to 2e at least ,0mm in thicéness and no more than 100mm in
thicéness

An exam. le o&a suita%le rocé mulch &r the rain garden is shown in Figure 1, .

Figure 15 Clean no fines rock mulch to base of rain garden and Aite mesh to batter slopes
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% is recommended to . lace 9aré mulch to the areas surrounding the rain garden
including the 9 atter slo. es a9 ove the maximum water level and any ad&cent areas
to the rain garden which are . lanted with native . lants. For 9 atter slo. es which are
relatively stee. :stee. er than a. . roximately 1in 10) it is recommended o use mulch
which is then covered with an o. en weaved &te mesh to . revent the mulch washing
o&the 9 atters.

7/he mulch surrounding the rain gardenis to 9 e:
e Asuita?le 9aré6 mulch
e  Mulch is to 92e at least ,0mm in thicéness and no more than 100mm in
thicéness
*  When. laced on stee. 9atterslo. es covered in &te mesh to . revent wash o0&
o&the 9 aré mulch

An exam. le o&this is shown in Figure 1, and Figure 16.

oL 2 -+ P RN, g ) - '::JI:I....'-.':."—':,"
Figure 1( , ark mulch surrounding rain garden with Zite covering bark muich on batters
outside of ponding area and sandstone rock mulch on base
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6% Edge details

4dges can ?2e 9roéen u. into two general ty. es:
* Vegetated edges ty. ically used in . arélands natural 9 ushland ri. arian areas
and similar
e Hard &rmal edges ty. ically used in streetsca. es . u?lic . la/as and 9 uilding
&recourts or similar areas

%% ) egetated edges

Vegetated edges are sim. le cost e&ctive and widely used &r rain gardens. /hese
are ty. ically used in larger systems located in . arélands and natural 9 ushland setting.
Vegetated 9 atters re<uire:
e APQatterslo. e o0&l in, or 8atter 9ut no stee. erthan 1in (
*« more land area :com. ared to a vertical edge)
+ extensive native . lanting to the 9atters to sta%ilise the 9atter slo. e and
ad&cent . lanting.

-lanting on the vegetated 9aftter is ty. ically slower to esta?lish as it receives less
moisture and ty. ically has less to. soil. %is im. ortant there&re that
e a reasonafle . ro. orfion o&the s. ecies are <uicé esta?lishing and ro% ust
S. ecies :e.g. Imperata cylindrica)
e includes areasona?le . ortion o&clum. ing . lants
* includes higher densities to ensure good . lant esta? lishment
e Where there is . ofential &r erosion :e.g. stee. 9atter slo. es with the . otenfial
&r water 8owing over the 9atter) it is recommended to install a sterile
Ja. anese millet grass :hydrogmulch a. . lication) to <uicély esta?lish the 9 atter
slo. e. 7his is then Bover. lantedCwith native s. ecies.

%is im. ortant that fo. soil 9e . rovided to the edge o&the rain garden. 7he existing
excavated and ex. osed soils are unliéely to 9 e suita?le &r good . lant growth and at
least 200mm o&to. soilis to ?e . rovided to the vegetated 9 atter slo. es.

Also with stee. er . lanted 9 atfters it is recommended to include larger rocés along the
9 afters which can taée u. grade and also hel. to sta?ilise the 9 atter slo. es. 7hese
also . rovide usedl 8at 9enches &r maintenance access. sarge rocé can also ?e
&Jnction as ha?itat as well.

An exam. le o&a vegetated edge is shown in Figure 1=. 7he B>ruce )tGrain garden on
Marricéville gol&course is another exam. le 0&a vegetated edge in Marricéville.
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Figure 1. 8egetated edges adZcent to parkland (foreground) and bushland (background)

An im. ortant consideration &r vegetated edges is the inter&ce 9 etween native
vegetation and tur& 7o se. arate the two /ones . reventing fur&s. ecies invading the
rain garden :a common . ro?lem) and . roviding a dedned edge &r mowing an
edge stri. is re<uired. %is recommended to use either:

e 1 oncrete edges :Figure 10 right hand side) or

* )teel edges :Figure 10 le& hand side)

7/ne 8nish o&concrete edge mowing stri. s . arficularly when using curves or similar
more com. lex sha. es is very de. endent on the a?ility o&the contractor to . rovide
good <udlity &rmworé to &rm the edges. Bcom. lex edging is re<uired it is libely to
9e chea. er and easier to use steel edging.

7im9er edges are generally not recommended due to the &ilure o&the tim%er over

time :e.g. tim%er li&s out o&the ground over time or 9reaés) and the a?ility o&tur&to
Bbm. Cor Bgo underCthe tim? er edge and then grow within the rain garden.

MARRICKVILLE
council

WRTERIVOLLITION

fynded by the Marickville comminity thiough the Stormwater Charge




Figure 10 Steel edge (left) and concrete edge (right)

6%%2 Formal edges

% &rmal . arélands . arélands with higher usage streetfsca. es and . u?lic o. en
s. ace in town centres a range o&di&rent edge ty. es should 9e considered. 7he
edge will de. end on the site its constraints the uses o&the area directly ad&cent to
the rain garden and the overall context.

%is recommended that &r these sites a landsca. e architect is involved in the design
. rocess . articularly &r advice on resolving the design o&the inter&ce o&the rain
garden with the surrounding landsca. e.

An im. ortant . art o&the resolution o&the edge design o&a rain garden is the
di&rence in height 9etween the rain garden and the ad&cent sur&ce. A rain
garden is ty. ically lower than the ad&cent sur&ce to allow water to 8ow into the rain
garden and fo allow &r . onding. % streetsca. e systems the di&rence in height
9 etween the 9 ase o&the rain garden and the ad&cent sur&ice is ty. ically 200mm to
(00mm and can e as much as , 00mm. % ur?an areas . arficularly where s. ace is
limited the inter&ce o&fthe levels o&the rain garden and the ad&cent levels :0&en a
&ot. ath or road) needs to ensure that there is not a sudden large change in sur&ce
levels which could create asli. Kiri. K&ll ha/ard.

Ja&ty is an im. orfant edge design consideration &r all systems 9ut es. ecially
streetsca. e systems. % most cases through care&l design o&the edge &ncing will
not 9e re<uired. &the design is still considered unsa& then éey . arameters o&the
design should 9 e reZconsidered :e.g. extended detention de. th rain garden sur&ce
level etfc.). &this still does not resolve the sadty risé then either consider &ncing or
consider an alternate location.

For ty. ical streetsca. e rain gardens it is recommended that the extended detention
should ?e no more than 100 to 1, Omm. 7his should 9e redected in the modelling &r

MARRICKVILLE
council

WRTER3VOLUTION

tunded by the Marrickvilie comminity thiough the Stormwater Chatcge




__-_-—'_—_ —

——

the site and the si/e ad&sted i&re<uired to meet the treatment . er&rmance
re<uirements.

A range o&edge ty. es which address the resolution o&the di&rence in height and
the risé to . u?lic sa&ty are a. . ro. riate and have 9een used in rain gardens. 7he
&llowing . rovides a list 0& otential edges &r &rmal rain garden systems:

e A.lanfed Qu&er siri. :ty. ically , 00mm in width) :re&r Figure 13)

e Foot. aths with éer9 and wheel sto. edges :e.g.re&r Figure 20 Figure 21)
- avedKrocé edges which may 9 e raised :re&r Figure 21)
Walls which can also dou?le as seating :re&r Figure 20 Figure 21 Figure 22)
) eats and other street and . aré &rniture :reder Figure 2()
Vegetated 9atter slo. es can also ?e used where there is su8cient s. ace
availa?le.

Figure 11 lanted buffer strip around rain garden with low kerb walling
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Figuré 21 9erb edge (foreground), raised pavér .ecigle (right hand side) and seating wall
edge (background) to a rain garden.
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Figure 23 Street furniture (seating on right) used as an edge to the rain garden
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When considering materials &r ?ridges or 9 oardwalés over rain gardens tim9er FR-
and BModwoodCor e<uivalent recycled material are all considered suita?le and
selection should 9e 9 ased on the site s. eci8c context.

6%% Fencing

% general &ncing is to 9e avoided in the design o&rain gardens. ) ome sim. le design
rules should 9 e a. . lied including:

e 70 ensure . ool &ncing is not re<uired the . onded water de. th in the rain
garden should 9 e less than (00mm.

e >alustrades and &ncing is not re<uired where the vertical &ll height is less
than 300mm to Bo& &llCsuch as the vegetation within a rain garden. Hence
the use o&any retaining walls fo the edge o&a rain garden should ensure that
height &om the to. o&he wall to the rain garden is no greater than 300mm in
height.

e 2 ccasiondlly in larger systems &ncing may need to ?e considered where
there are high headwalls or dee. water in an inlet /one. % these instances
dense . ricély vegetation may 9 e an alternative.

% some instances &ncing may 9 e re<uired &r rain gardens including:
* High . edestrian use areas where a wall is not a. . ro. riate and there is the
. ofential &r . edestrians to taée a Bhort cutCthrough the rain garden as it is
on a desire line :e.g. Figure 24)
« Ad&cent to s. orts 8elds where there is . otential &r 9alls to enter the rain
garden and hence the rain garden is atf risé o&ram. ing :e.g. Figure 2, )
5arge dense s. i6y shru9s :e.g. Acacia ulicifolia) could 9 e used to discourage access.

Figure 24 Chain and bollard fencing
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Figure 25 Low timber log wall immediately adZcent to a hockey field

1.

6%74 Pu: lic Domain Code

Marricéville 1 ouncil has a - u?lic Domain 1 ode :at the time o&writing this was in dra&
&rm) which a. . lies to all . u?lic areas with Marricéville excluding . arés. 7ne edge
design o&rain gardens must 9e consistent with the . re&rred selection o&style
materials &rniture etc outlined in the . u%lic domain code. 7he edge design should
9 e consistent with the surrounding landsca. e as outlined in the . u?lic domain code.

6% Su: soil drainage and flus. ing points

Ju9soil drainage lines are re<uired to collect the treated water &om the 9 ase o&rain
gardens. 7he su9sur&ce drainage should ?e si/ed and s. aced as ouflined in the
Water >y Design Design Guidelines. %is also noted that &r saturated /one systems
larger su9soil drains may ?e re<uired due to reduced e&ective height 0&. onding
over the su? soil drains.

Ju9soil drains should 9e made o&slotted -V1 . re&ra?ly sewer grade -V1 and
100mm in diameter. Where trees are . lanted in the rain garden it is re<uired to s. ace
su9soil drains at 1m intervals to ensure there is a high redundancy 0&su? soil drains in
case o&?locéage 9y tree roots. Where frees are not re<uired su9soil drains are
re<uired at 2m intervals.

Flexi?le su%soil drains :Bage i. e§ are not recommended. An exam. le o0& the
installation o&slotted - V1 . i. esis shown in Figure 26.
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Figure 2( , rickies plastic liner and sub soil drains

At the end o&each su?soil drain a 8ushing . oint is re<uired to ena?le drainage to 9e
&fted i&the su?soil drainage 9ecomes ?locéed. Flushing . oints are re<uired every
(Om &r longer su? soil drainage lines to allow &tting o&the lines.

7/ne 8ushing . oint is fo 9 e installed:

« with an airtight - V1 screw ca. :or 9olt down metal ca. where there is a risé
o&vandalism)

+ where there is a high risé o&vandalism to the lid installed with a concrete
surround

« fo 9einstalled with solid - V1 risers to the vertical com. onents

« fo 9e installed with two 4, degree 9ends :and not &st one 30degree 9end)
to ena?le &tting and rodding

» i&the lid is ? olted down no more than 2 9olts are to 9e used :to ena%le easy
access)
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+ isto 9e installed in the 9 atter o&the rain garden wherever . ossi?le to ena?le
easy access . articularly i&the rain garden has . onded and is not draining
« fo 9einstalled dush with the sur&ce when installed in the ? atfter slo. e
+ to 9einstalled , Omm a9 ove the ground when installed in the 8lter media :to
enaf%le easy access to the lid and to maée it easier to identi& in the deld

——

An exam. le 0&a dushing . oint connected to a su?soil drain . rior to ?acédll is shown
in Figure 2=.

LR

F - e 1Y g I o
v il . 5 Frw
e - el - FEEE T s

Figure 2. Flushing point connected to a subsoil drain prior to back fill

An issue with 8ushing . oints over time is that the su?soil drains 9ecome hard to 8nd.
For this reason it is recommended to ca. fure an image o&the system shortly a&er
construction as well as . hotos to ena?le identidcation in the &ture. Also it may %e
. 0ssi?le where there is edging to maée a maré in the edging to ena? le identidcation.

6% Liners

An im. ermea?le liner is used to . revent stormwater &om indlirating into the ground.
7/ne liner acts as a Bivater. roo&9 arrier which . revents the water &om exiting the rain
garden and ensures that water drains through su?soil drains into the stormwater
drainage system. Siners are ty. ically used in the &llowing situations:

e . oor<udlity 8ll :e.g. landdll) exists underneath the rain garden

* indltration would cause an issue downstream :e.g. shallow 9 edrocé)
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* where the rain garden is immediately ad&cent to structures and &undations

¢ shallow groundwater where there is a re<uirement to ensure that the
groundwater is not lowered 9y the rain garden

* where the rain garden is . art o&a stormwater harvesting systems where water
is fo 9e ca. tured and directed to a storage

7/he &llowing ty. es o&liners are ty. ically used:

Liner t8pe

Ad3antages

Disad3antages

High Density - olyethylene
:HD- 4) liner
Red&r Figure 20

Sow . ermeaility
Resistant to chemical
attacé

1 an 9 e installed in wet
environments

Di&rent grades availa?le

Re<uires welding

Re<uires s. ecialist
installation

) ealing around structures
re<uires ex. ert installation
%. unctured integrity o0&
liner is lost

Geosynthetic clay liner
:G19)
Red&r Figure 23

Very low . ermea?ility
Does not re<uires welding
ors. ecialist installation

) ealing around structures is
im. ortant to retain seal

%. unctured integrity o0&
liner is lost

Re<uires installation in dry
environments

1 om. acted clay liner
Reé&r Figure (0

Very low . ermea?ility
%unliéely to 9e damaged
9y . unctures

4asy installation 9y civil
contractors

Re<uires dee. er
excavation

Generates more s. oil

1 lay needs to 9e caredllly
sourced and installed
Re<uires installation in
relatively dry environments

Flexi?le - oly. ro. ylene
:recommended 1mm)

Sow . ermea?ility

1 an 9e &ctory cut tosi/e
to suit a. . lication and
then installed 9y dra. ing
without any seaming
4asy installation

) uited to small systems
Sess resistant to . unctures
than HD-40or G1 5

B>ricéies . lasticCry. ically
installed as a dou%le layer
Red&r Figure 26

Jex. ensive

4asy to install
Readily availa?le
)Jeams can 9 e easily
ta. ed onssite

2 nly suita%le where some
leabage is acce. ta%le
Very easily . unctured

) eaming is generally not

. ossi%le

MARRICKVILLE
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Figure 20 Subsoil drains being installed on top of a2D ) liner

Figure 21 6 eosynthetic clay liner being installed (note preparation of subgrade below liner
which is free of any irregular rocks or sharp material)
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Figure 34 Compacted cIa liner 3 note 1m depth of clay liner on trench face on left hand
side of photo
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- CHECDLISTS

1 hecdlists are a use&l design tool that allows designers to <uicély undertaée a sim. le
review o&all the im. ortant com. onents o&a design that need to e considered.
/here are a num?er o& usedl general design checdlists that are availa?le &r
designing rain gardens. 7he
e  Water 92y Design >ioretention 7echnical Design Manual BDesign 1 hecéCis
recommended in . arficular sectfion (.= as well as the woréed exam. le in
section, GR® 66, 06.16H
e  Water 9y Design 1 onstruction and 4sta%lishment Guidelines: )wales
>ioretention ) ystems and Wetlands Bign o&Forms: >ioretention ) ystemsCare a
use &l resource &r designers as well as during construction GR%® 66, 1=.16H

7/ne checdlists . rovided here are s. eci8c checdlists &r Marricéville 1 ouncil which
highlight what are re<uired. 7hese checdlists include:
« Asite assessment checdlist :re&r section 2.( .6)
A Marricéville Design 1 onstraints checélist :reder =.1)
An o. eration and maintenance access checélist :reder =.2)
A construction access checdlist :re&r 0)
A . U%lic and occu. atfional health and sa&ty checélist reder =.4)

MARRICKVILLE
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-% Marric/ 3ille design constraints c. ec/list

Marric/ 3ille Design Constraints c. ec/list
/reatment system

Date

ltem

Complete

Comments

Has a D>CD services investigation 9een Ceskl o
undertaéen :mandatory). BCes state date.
Has a Ground - enetrating Radar :F- R) services CesKl o
investigation 9 een undertaéen :mandatory). %
Ces state date.
Has . otholing investigation o&services 9 een Ceskl oKl A
undertaéen :i&e<uired). BCes state date.
Are there service ad&stments re<uiring a. . rovalN | GesKl o
Are all worés located outside o&re<uired service Ceskl o
9u&er /onesNBnot have a. . rovals 9een
09 tainedN
%the land owned 9y 1 ouncilN Bnot has consent | GesKl o
9 een o9 tainedN
%the land managed 9y 1 ouncilN®@not has CesK o
consent 9een 09 tainedN
®Rihe land is ownedKkmanaged 9y others is there Ceskl oKl A
an agreement &r ongoing o. eratfion and
maintenance arrangementsN
Have soil investigations 2 een undertaéenN BCes Ceskl o
state date.
% the soil classided as Virgin 4xcavated | atural V4l MKG)W
Material :V4l M) KGeneral ) olid WasteKRestricted | KRWKAT M
wasteKas? estos contaminated wasteN
%the land classed as - otential Acid Jul. hate Ceskl o
) 0ilsN
Byes have - A)) 92een tested &rN
%®there 9edrocé . resent at the site at shallow Ceskl o
de. thsN
Ryes is excavation into rocé re<uiredN
% shallow groundwater . resent at the siteN% Cesk o
dewatering re<uiredN How will groundwater 9 e
managedNHas an 4- A a. . roval 9een o%tainedN
% a liner re<uired due to latent soil conditions or Ceskl o
harvestingN
Are street tfrees in the vicinity o&he worésN Ceskl o
Are all worés outside the 7ree - rotection PoneN Ceskl oKl A
Has root ma. . ing 9 een undertaéenN CesKl oKl A
%ternal consultation undertaéen with all relevant | Geskl oKl A
1 ouncil sta&\

MARRICKVILLE
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-2 Operation and maintenance access c. ec/list

Operation and maintenance access c. ec/list
/reatment system

Date

ltem Complete Comments
Heavy vehicle access to inlet . rovided Ceskl o
:within 4m o&entire inlet and scour . ad

/one).

Heavy vehicle is constructed &rm CesKl o
concreteKas. halt

Wheel? arrow access to inlet . rovided CesKl o
:directly to inlet)

Wheel? arrow access to outlet . rovided GesKl o
.directly to outlet)

Does the access . ath re<uire a locéed Ceskl oK A
gateN

2 utlet . it contains saturated /oneN use a CesKl o

Terra 2irma lid :or e<uivalent) with . it raised
fo the to. o&extended detention

%the diversion inlet . it located in an area Ceskl oKl A
which is su? &ct to . aréingN ®so reconsider
location to allow 24 hour maintenance
access

%the diversion inlet . it located in the street | GesKl oKl A
where fra&c management will 9 e re<uiredN
Rso consider relocating location

Gross . ollutant tra. accessi?le to heavy Ceskl oKl A
vehicle :within Tm)
2 verhead . owerlines . resent in vicinity o0& | GesKl o
G-/N
%the diversion inlet . it located in the street | GesKl oKl A
where fra&c management will 9 e re<uiredN
®Bso consider relocating.

Flushing . oints located in 9ané and CesK oKl A
accessi? le when dryN
2 verhead . owerlines . resent in vicinity o& | GesKl o
rain gardenN
) ervices . resent in or ad&cent to rain Ceskl o
garden which im. act on o. eration access
%there . ota%le water access availa?le at Ceskl o
the siteN
Are there restrictions on access due to use CesK oKl A
o&the ad&icent land :e.g. use 9y s. orting
grou. s etc.)

MARRICKVILLE
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-% Construction access c. ec/list

Construction access c. ec/list
/reatment system

Date

ltem Completed | Comments
Heavy vehicle access to rain garden site Ceskl o

availa?le

7em. orary haul road re<uired and CeskKl oKl A

included in designN

% . edestrian and cycle management Cesk o

re<uiredN

Has a site com. ound area 9 etween Ceskl o

identided and is it shown on the drawingsN
Has a fem. orary stocé. ile area 9 etween
identided and is it shown on the drawingsN
Does construction re<uire tem. orary road | CeskKl oKl A
closure or tfra8c managementN - ermit
o9 tainedN

Does construction garden re<uire Ceskl oKl A
tem. orary road closure or tra8c
managementN- ermit o9 tainedN
Does construction re<uire tem. orary loss Ceskl oKl A
0&. aréingN- ermit 09 tainedN
%the diversion inlet . itKG- 7located in the | Geskl oKl A
street where fra8c management will 9e
re<uiredN &so consider relocating location
2 verhead . owerlines . resent in vicinity o& | Geskl o
worés which re<uire a craneN
%the diversion inlet . it located in the Ceskl oKl A
street where fra&c management will 9e
re<uviredN ®Bso consider relocating location

) ervices . resent in or ad&cent to rain Ceskl o
garden which im. act on construction
accessN

%there . ota%le water access availa%le at | Geskl o
the site including &r . lant esta?lishmentN
Are there restrictions on construction Ceskl oKl A
access due to use o&he ad&cent land
;e.g.use 9vys. orfing grou. s etfc.)
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-4 Pu: lic and occupational safet8 c. ec/list

Marric/ 3ille Design Safet8 c. ec/list
/reatment system

Date

ltem Complete | Comments
Has a sadty in design risé assessment ? een Ceskl o

undertaéenN

% the site a high use . edestrianKcyclist site :and Cesk o

there&re higher risé)N

Are there fri. ha/ards . resent around the edgesN CesKl o

Are there tri. ha/ards at the inletN
Are there tri. ha/ards at the outletN

%there a vertical dro. into the rain garden :and Ceskl o
there&re high risé)N
%there any . ooled water o&a de. th greater than Ceskl o

(00OmmMN Byes redesign or B ool &ncingGe<uired
% there a vertical height greater than 300mm in the CeskK o
design to Bo& &l Byes redesign or a ? alustrade is
re<uired.

Are vegetated 9 atterslo. es 1in 4 or gentlerN CGeskl o
Does the design include large heavy lidsN1 an a 7erra | CesKl o
2irma lid 9 e used insteadN
%there . otential &r shar. sto 9e . resent at the inlet Ceskl o
on the sur&ceN

Does the site have any other occu. ational ha/ards CesKl o
;e.g. gol&falls ad&cent toriver in 8ood. lain etc.)

Rihe outlet . it 2locés can it 9e cleaned &om the CesKl o
edge without entering the rain gardenN

Have o. erations and maintenance sta&9 een CesKl o
consulted on the . ro. osed designN

%it . 0ssi?le to isolate the inlet to the rain gardenN CesKl o
Are there any . um. s involved with . otential &r Ceskl o
electrocutionN

Have nongli. sur8&ces ?een a. . lied to all CesKl o

maintenance . athsN
Are there any dee. . its or con8ned s. acesN%access | Ceskl o
in accordance with the Australian ) tandardsN

Does maintenance or construction re<uire tra&c Cesk o
managementNHas a fra8c management . lan 9 een

. rovidedN

% there any manual handling re<uired o&8heavy . it Cesk o

lids litter 9ags etc.N
%emergency egress availa?le &om the rain garden i& | Geskl o
water levels were to suddenly riseN
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8 REFERENCES

5andcom 20--, Water Sensitive Urban Design Book 2 Planning and Management
) ydney

Sandcom 2011 Water Sensitive Urban Design Book . Maintenance )ydney
Marricéville 1 ouncil 2012 Strategy for a Water Sensitive City ) ydney
Marricéville 1 ouncil 2014 Street Tree Masterplan, ) ydney

Marricéville 1 ouncil 2014 WSUD DCP ( eference Guide, )ydney GR® 160(, .1(H
Marricéville 1 ouncil 201, Public Domain Code (Draft) )ydney

Marricéville 1 ouncil 201, Marricéville Ur? an Forest ) trategy GR%®A 11, 460.14H
Marricéville 1 ouncil 201, 2 url ature AMarricéville >iodiversity ) frategy GR%® 06=2.1, H

| )W 4- A Managing urban stormwater: Soils and construction — , olume - :Dlue
>006E)

)M1 MA 2010 NSW Music Modelling Guidelines (Draft) )ydney
) ydney Meftro. olitan 1 MA 2011 WSUD Typical Drawings )ydney

Water 9y Design 2006 W) UD 7echnical Design Guidelines &r ) outh 4ast J ueensland
>risane GRIA 66, 06.16H

Water 9y Design 2011 Concept Design Guidelines for Water Sensitive Urban Design,
>ris9 ane

Water 9y Design 201( Construction and )stablishment Guidelines: Swales,
Bioretention Systems and Wetlands >ris? ane GR%® 66, 1=.16H

Water 9y Design 201( Maintaining , egetated Stormwater Assets >ris? ane

Water 9y Design Water >y Design 2014 Bioretention Technical Design Manual
>ris? ane

W)UD in )ydney 2012 Interim (eference Guidelines Concept Design Guidelines for
WSUD, ) ydney

W)UD in Jydney 2012 Interim ( eference Guidelines Consfruction and ) stablishment
Guidelines: Swales, Bioretention Systems and Wetlands
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APPENDIE A SAMPLE TECHNICAL SPECIFICATIONS

7/ne &llowing . rovides a sam. le technical s. ecidcafion &o rain gardens in
Marricéville. All sections should 9 e reviewed &r the design circumstances o&sach rain
garden however the text in red is meant fo 9 e u. dated &r each rain garden.

AR Sample Planting Tec. nical Specification

7/he &llowing is a sam. le . lanting technical s. ecidcation. 7his technical s. ecidcation
is 9ased on the . re&rred standard arrangement where the . lants are su. . lied 9y
1 ouncilG nursery. 7he text in red must 9 e reviewed and u. dated as a. . ro. riate &r
the s. ecidc . ro&ct.

AAA General
Marricéville 1 ouncil will su. . ly all .lants as shown in the landsca. e . lans. 7he
contractor is res. onsi?le &r undertaéing . lanting o&all . lants to . lanting areas with
the community or as otherwise s. eci8ed in the contract and as shown on the
landsca. e . lans as well as re. lacing vegetation to all other sur&ces that have 9een
damaged due to construction worés with Biée &r liéeC

7/he contractor should veri& the <uality o&all . lants received & m 1 ouncil fo ensure
that they can achieve success&ll . lant esta?lishment. Any unsuita%le . lants may 9e
re&cted and will 9ere. laced 9y 1 ouncil.

AAZY Materials
1 ouncil will su. . ly . lants. 7nhe contractor is to cond&m the s. ecies and availa%le
num? er o&he su. . lied . lants with su&cient time prior fo undertaéing . lanting.

1 ouncil may vary the num%ers and s. ecies &m the . lanfing . lan ?ased on
availa?ility o&su. . ly.

7/he contractor shall liaise with 1 ouncilG re. resentative to re. lace any . lants that &il
or are damaged at any stage o0& he woré under the contract.

AA%7 Plant Sc. edule
Reé&r to drawings

AAAR Elecution
7/ne 1 ontractor shall allow &r . lanting o&all landsca. ed areas to 9e undertaéen in
. artnershi. with the local community unless otherwise stated in the contract.

7/ne 1 onfractor shall agree with the )u. erintendent on suita?le dates &r . lanting
giving at least &ur weeébsCnotice &r the )u. erintendent to liaise with the community.

Fnmediately . rior to community . lanfing the 1 ontractor shall ensure that all . lants
and mulch is availa?le ongite and that the site is sad& &r . u?lic access. 70 &cilitate
. lanting 2y the community the 1 ontractor shall coordinate with 1 ouncilG o&cers in
laying out all . lants in accordance with the contract drawings.

MARRICKVILLE
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Planting conditions

-lanting shall e carried out when weather and soil conditions are &voura?le to
. lant esta%lishment. Do not . lant in unsuita?le weather conditions. - lanting shall not
occur in extreme weather conditions such as extreme heat cold wind or rain or
when clear séies and cold weather threaten &osty conditions in winter. % other than
9ioretention system soils sus. end excavation when the soil is wet or during &ost
. eriods. 7he . lants shall e . lanted using a. . ro. riate horticultural fechni<ues and in
accordance with the landsca. e drawings.

Storage

Deliver . lant material to the site on a day to day 9asis and . lant immediately a&er
delivery. -rotect . lants atf all times & m sun or drying winds. -lants that cannot 9e
. lanted immediately on delivery shall 9e ée. t in the shade well . rotected and
ade<uately watered. - lants shall e handled in such a manner to avoid any damage
to the . lant. A&er removing . lant &om container scari& side o&oot ?2all to . revent
root 9 ound condition.

2 atering

) oil moisture levels shall 9e at or a?ove 8eld ca. acity . rior to . lanting. 7horoughly
water the . lants 9e&re . lanfing ?egins and immediately a&er . lanting and as
re<uired to maintain growth rates &ee o&stress. Sess &e<uent heavy watering is
. re&ra?le to light watering. 7he soil moisture content needs to 9 e assessed daily and
watering regime ad&sted accordingly. 7y. ically 20mm weeé is re<uired during
summer and s. ring and 10mm weeé during autumn and winter. 7his can 9e . rovided
9y rain&ll or an irrigatfion event.

Placing

When . lanting into either ri. lines or holes the si/e o&the hole shall 9e at least twice
the si/e o&the . lant root 92 all. 7he hole shall 9e heavily watered immediately . rior to
. lanting and shall have am. le loose soil to ensure that root soil contact is com. lete
and that no air ga. s exist.

% areas outside the 9ioretention sand shall 9 e used i&excessive heavy clay or stones
are &und. A slight de. ression or raised li. shall 9e made around the . lant to assist in
the fra. . ing and indltration o&water.

%stall . lant stocé to the areas indicated at the s. acings shown in random . attern
insuring com. lete coverage.

Fertilising and additi3es
| o &riiliseris fo 9e added to any o&he . lantings.

Replacement
Re. lace damaged or &iled . lants with . lants o&he same ty. e and si/e.
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AAB Esta: lis. ment and Maintenance Period
Maintenance o&the vegetated areas is re<uired unftil . ractical com. letion o&the
worés. 2 ngoing maintenance o0& the vegetation must 9e undertaéen 9y the
confractor &r a . eriod 0&8 months. 2 ngoing maintenance re<uires the &llowing:

« Remove all weeds and re?2 lant any dead . lanfs on an ongoing ?asis.
Handover o&fthe system will re<uire the system to 9e weed &ee with su8cient
. lant cover :e<uivalent to 6 fo 0. lants . er s<uare metre)

¢ Hand weeding only A no her?icides &ngicides or . esticides to ?e used
without the . rior written consent o0&l ouncil.

e Watering in o&all new vegetated areas including the %ioretention system
vegetation areas &r the 6 month esta?lishment . eriod at a su8cient rate to
ensure successddl . lant esta?lishment.

¢ Handover at the end o0& months will re<uire all . lanting to 9e healthy weed
and disease &e with good even coverage o&. lants over the entire area

« Stter and sediment removal &om the system on a regular 9 asis :af least once
a month and a&er all rain&ll events greater than 10mm)

e 1leaning out o&inlets outlets and &re%ays including removal o&all litter
sediment and any other . ollutants.

* 2orsaturated systems, the saturation lone must be filled at least once a month
to aid in plant establishment,

At the end o&the esta?lishment . eriod a re. ort is to ?e . rovided. 7he re. ort is to
include

¢ -hotos every month with the date and la%els on the . hotos

* Records o&activities undertaéen and when :incl. weeding litter removal
sediment and organics removal irrigation re?2 lanfing any scour or erosion
etc.)

« Asummary o&he esta?lishment status and handover . rocess
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AR Sample Rain garden media tec. nical specification

7/he &llowing is a sam. le rain garden media technical s. ecidcation. 7he text in red
must 9 e reviewed and u. dafed as a. . ro. riate &r the s. ecidc . ro&ct.

ARA% General
7/he dlter media fransition layer and drainage layer &rm essential com. onents o&the
9ioretention system. 7hey are s. ecided caredully to ensure:

e 4&ective stormwater freatment
¢ Healthy . lant growth
¢ | o migration 0&8nes &om the system

-revention o&contamination o&the soil media with any other materials :other soils
. articularly clay soils cement chemicals &rtiliser 9 uilding materials etc) is critical to
ensure its . ro. er &nctioning.

At no time are any 9 uilding materials to 9 e stored on the ?ioretention system sur&ice.

AR%2% Timing of installation of media
7/ne Yioretention media is to ? e installed towards the end o&the . ro&ct and . ro&ct
timeta?les should clearly outline when media is to 9e installed. %stallation should
occur;

e a&er com. letion o&all 2ulé earthworés
« immediately . rior to . lanting out o&he ?ioretention sur&ce.

Bihe sur&ice o&the Yioretention system is to ? e installed and . lantfing is not a%le to
9e undertaéen within two days the sur&ce o&the 9ioretention media must 9e
covered with an im. ermea?le . lastic liner :e.g. 9ricéies . lastic or similar) fo . revent
contamination o&the sail.

7/ne liner and any material collected on the sur&ce is to e removed immediately
. rior fo . lanting.

1 ouncilG ) u. erinfendent andKor re. resentative is to ?e nofided on installation and
removal o&any . lastic liner covering the sur&ice.

AR%7% Materials
Filter Media4
7he 8lter media is to meet the &llowing s. ecidcation:

e % general the soil should 9e loamy sand with an a. . ro. riately high
. ermea?ility under com. action and shall 9e &ee 0&ru??ish deleterious
material toxicants declared . lants and local weeds and shall not 9e
hydro. ho?ic. 7he 8lter media shall contain some organic matter &r increased
water holding ca. acity 9ut 9e low in nutrient content.

* Hydraulic conductivity Q1009 00 mmkhr as measured using the A) 7M F101, 0é
method

MARRICKVILLE

COUNCIl [ ——

I.I.IF!TEREVDLIJTIDN‘

gunded by the Marrickvilie community theaugh the Stomwater Chacge




* 7he 8lter media shall 2e welligraded i.e. it shall have all . article si/e ranges
. resent &m the 0.0=, mm to the 4.=, mm sieve :as dedned 9y A)1203.(.6.1 2
133, ). 7here shall 9e no ga. in the . arficle si/e grading and the com. osition
shall not 9e dominated 9y a small . article si/e range. An ideal . article si/e
distri? ution is as &llows:

o 1llayR )ilt:M.0, mm)ML
Very Fine Jand :0.0, ©.1, mm), q0L
Fine Jand :0.1, 0.2, mm) 104 0L
Medium )and :0.2, 21.0 mm) 402%0L
1 oarse Jand :1.02.0 mm) =210L

o Fine Gravel ML :2.09 .4 mm)
e 2rganic Matter 1 ontent Aless than , L :wKw).

o O o o

* . HAGass. eci8ed &r Dhatural soils and soil ?lendskE, ., A=., :. H 1:, in water).

» 4lectrical 1 onductivity :41) A as s. eci8ed &r Dnhatural soils and soil ?lendsE
M .2 d) Km.

e -hos. horus 2M 0 mgkég.
/ne s. ecided . roductis enedicts ioretention Filter Media &M017.

Alternate material may 9 e used however a. . roval MU) 79 e gained 9 e&re use.

Transition la8er4
7he transition layer is to meet the &llowing s. ecidcation:

e Jransition layer material shall 9e a clean wellgraded sandK coarse sand
material containing little or no &nes.

e 1 oarse sand :1.02.0 mm) 100L
Mixed with, L 9y volume hard wood

A suita?le . roductis enedicts Washed Glass Sand 6GSMEDIUM?7.
Alternate material may 9 e used however a. . roval MU) 79 e gained 9 e&re use.

Drainage la8er4
7he drainage layer is to meet the &llowing s. ecidcations:

* 7he drainage layer is to ?e clean &ne gravel such as a 22 mm washed
screenings

 Gravel :2.0 A, .0 mm): 100L

A suita9le . roductis enedicts No Fines Drainage Gra3el 6mm grade7.
Alternate material may 9 e used however a. . roval MU) 79 e gained 9 e&re use.

For rain gardens with safurated /one systems hard wood chi. s must ?e added to the
drainage layer af arate 0& L 9y volume. | ofe that thisis a. . roximately e<uivalent
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Hard wood chi. s are to 9e

to 14., 6g o&woodchi. s .
evenly mixed into the drainage layer.

er tonne o&drainage gravel.

An a. . roved . roduct &r the hard wood chi. s is the 1, 40mm Forest >lend . roduct

availa?le &om Australian | afive Sandsca. es.
Alternate material may 9 e used however a. . roval MU) 79 e gained 9 e&re use.

ioretention Media properties sc. edule

Propert8 Drainage La8er Transition La8er Filter Media

pH 67 ater7- can| , ., =, o=, o E,

: e amended on

site

Salt Content M1.2 d) Km M1.2 d)Km M1.2 d) Km

EC1467

Saturated Min, 00 mmkhr :as | Min. 400mmkhr :as 1,0 to (00Ommkhr :as
H8draulic measured 9y measured 9y measured 9y
Conducti3it8 saturated hydraulic | saturated hydraulic saturated hydraulic

conductivity) conductivity using conductivity using
A)7MF101, D6) A)7MF101, D6 )
Organic matter | | il [l ML com. osted
materials
ul/ Densit8 | of a.. lica%le | ofa. . lica%le 1.091.6 gkem|
Moisture & 7 | of a.. lica%le | ofa. . lica%le 209,
Dispersi3it8 | ot a.. lica?le | ofa. . lica%le | of dis. ersive

éusing Emerson

:gy. sum may9 e used

Dispersion Test7 as additive i&
re<uired)
ioretention Media nutrient sc. edule
Nutrient Drainage La8er Transition la8er Filter Media
P. osp. ate M, 0 mgKég M, 0 mgKég M, 0 mgKég
Potassium | ot a.. lica?le | ota..lica9le S 0.4 me<L
Nitrogen M, 00 mgkég M, 00 mgkég M, 00 mgkég
Calcium | ot a. . lica%le | ot a..lica%le S 2.0 me<L
Magnesium | ot a. . lica?le | ota..lica9le S 0.=me<L
Cation Elc.ange| | ot a. . lica?le | ofa. . lica%le M=L
Capacit8
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ARZA% Elecution
| o &rfiliser shall e added to any o&the soil media in the 2ioretention systems.
Testing41 ontractor shall arrange and meet all costs &r conducting la% oratory testing
o8sam. les.
Samplesd4 - rior to delivery o&media a minimum o0& 16g o&material . er sam. le is
re<uvired and a minimum o&&urteen days should 9e allowed &r testing . rior to
su9 mitting con&rming sam. le.
Additi3es4%Busing additives ensure com. liance with the relevant test criteria.

Placing media 9 it. in t. e : ioretention s8stem

7/ne drainage layer and fransition layer can each 9e . laced in a single layer. 7he
unsaturated /one 8lter media shall ?e . laced in at least two layers maximum (00 mm
each.

General: ). read each layer and grade evenly maéing the necessary allowances to
. ermit the &llowing:
* Re<uired &nished levels may 9 e achieved a&er light com. action.

1 ontamination: Where diesel oil cement or other . hytotoxic material has 9een s. ilt
on the soil media the 1 ontfractor will need to remediate the system at their own cost.
4xcavate the contaminated soil dis. ose o&it o&the site and re. lace it with the
s. eci8ed media to restore design levels.

Consolidation
7/he 8liter media can 9e lightly com. acted to achieve a uni&rm &nish. %shall not 9e
overcom. acted as it is im. orfant to maintain . orosity &r indliration. 7he 8nished
sur&ice shall 9e:

* Finished to design levels.

*« Ready &r. lanting

Aeration

Any com. acted areas must e dezom. acted. rior to . lanting or seeding. 7his must
9e done 9y hand and caution must 9e taéen to ensure that there is no damage to
lower layers.
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Planting Schedule
Area Species Density |Number |Potsize
Bioretention filter |Ficinia nodosa 3 140  [tubestock N
Dianella caerulea 2 93 tubestock
Danthonia spp. 1 47 tubestock
Dichelachne crinita 1 47 tubestock A
_ \ Poa affinis 1 8 47  |tubestock
Batter slopes Commelina cyanea 1 86 tubestock
/4 ) Cymbopogon refractus 1 86  [tubestock
. Microlaena stipiodes i | 86 tubestock
Danthonia spp. 1 86 tubestock
Dichelachne crinita 1 86 |tubestock
Wahlenbergia gracilis 1 6 86 tubestock
Swale Lomandra longifolia 2 8 tubestock
Ficinia nodosa 2 8 tubestock
Dianella caerulea 2 6 8 tubestock
Garden bed Carpobrotus glaucescens 1 40  |tubestock
Dianella caerulea 1 40 tubestock
Danthonia spp. 1 40 tubestock
Hibbertia serpyllifolia 1 40 tubestock
Pratia purpurescens 1 40 tubestock
Wahlenbergia gracilis 1 6 40  |tubestock
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DESIGNED:
DRAWN:
CHEGKED:
APPROVED:

Set Out Point X Co-ordinate Y Co-ordinate
P1 330897.027 6247087.504
P2 330895.892 6247085.225
P3 330896.085 6247083.570
P4 330902.976 6247080.691
P5 330905.742 6247080.396
P6 330908.081 6247081.181
Northern Basin|P7 330910.113 6247084.791
P8 330908.604 6247088.659
P9 330907.571 6247089.173
P10 330904.647 6247087.895
P11 330905.049 6247086.874
P12 330904.426 6247085.282
P13 330902.611 6247085.214
P14 330903.761 6247072.122
P15 330902.771 6247071.411
P16 330901.074 6247067.628
P17 330914.076 6247061.996
P18 330915.293 6247061.884
. |P19 330916.491 6247061.698
Southern Basin

P20 330916.703 6247061.156
P21 330918.836 6247061.936
P22 330919.253 6247063.010
P23 330915.798 6247071.240
P24 330911.044 6247072.937
P25 330908.640 6247072.352
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