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1.2

Introduction

Scope of Work

This report detgils a concept stormwater monagement strafegy
prepared fo support an applicafion under part 3A of the EPEA Act for
a proposed private hospital and health care campus at Lot 22 DP
S07750 and Lot 4 DP 258024, comer Avondale Road and Hunfley Road,
Huntley, HZW. The strategy is developed on the basis that storrmwater
from the proposed development will have a neutral or beneficial
impact on the local environment.

We note that development iz o be underfaken in eight stages and that
the approval sought is for project aopproval at Stoge 1 (the
“Surgicenire’] and concept approval for the remaining stages.

Cetailed design has not yet been undertaken and there may therefore
ulitimately be some vanations fo the particulars of on-site storrmwater
management. Therefore, this concept stormwoter management plan
iz prelminary and subject to refinement and possible change.
Modeling results should not be interpreted as absclute and final but,
rather, indicafive of whether the site will be capalble of sustainably
managing stormwater flows and key stormwater pollutants [parficulardy
nitregen, phosphorous and suspended solids).

Development Proposal

We understood that the llowara Infermational Healinh Precinct’
hospital and health care campus 5 to include the following key
components as shown on the proposed development plan
(Attachrnent A):

o apecialist consultaftion suites and day surgery;

o 24 hour radiclogy and pathology:

o Hospital casualty and 24 hour medical centre;

o afand alone obstetrics unit;

o 352 bed private terfiary referal hospital;

o Shopping ploza incorporafing a range of specialist retailers
including newsagency, convenience store, flodst, café,

restaurant and professional suites;
o Commercial loundry, dry cleaner and car washing facility;

o Accommodafion for nursing staff, medical students, resident
medical officers and registrar (30 one-bedrocom and 20 two-
bedroom serviced apartments, 4 meefing rcoms and one
training roomy);

(I'E.I.'%rtEHE
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1.3

1.4

o Further educafion facility including 80 one-bedroom serviced
apartments, 4 meefing rooms and 2 conference rooms;

o Aged and disability cenifre; and
o 44 seniors independent iving houses.

The proposal will be staged fo develop over the next 8 — 12 years,
matching growth in the adjacent West Dapto release area.

Relevant Policy and Guidelines

The folowing plonning policies and design guidelines have been
considersed in the development of this concept stormwoter

management strategy:
o Wollongong City Council Local Envirommental Plam 1990
o Wellongong City Council West Dapto DCF 23 {1973)

o Wollongong City Council Urban Drainoge Design Manual 74-20
(1994)

o Wollongong City Council On-Site Sforrmwater Defention Code
[2004)

o Australion and New Zealand Guidelines for Fresh and Marine
Water Guality (2000)

o southern Councils Group Regional Wailer Jensifive Urban Design
Folicy — Draft [2004)

Field Investigations

Site inspections were undertaken on the 3@ December 20028 and
included the following:

o Walkover imspection of the site to assess existing conditions; and

o Excavafion of 15 boreholes generally 1o 1 -2 m depth using a
hydraulic auger to allow for the charactersafion of site scilz and

geoclogy.

Detailed geotechnical information regarding the sife, including
borehole results, is confained in the Geotechnical Invesfigafion report
prepared by Martens & Associates (PFREO227FIR03_v1, March 2009].

(I'E.I.'%rtEHE
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2.1

2.2

Site Description

Locafion and Land Use

The subject site (Lot 22 DP 407750 and Lot 4 DP 258024) is located af the
comer of Avondale Eood and Huntley Road, Hunfley, NSW, within the
Weollengong City Council Local Government Area. [ is located within
the West Daopfoc Release Area and adjoins the exsting suburb of
Fenrose. The site i bordered by Huntley HEoad to the south, Avondale
Eoad to the west and north, and Goolagong Street to the sast [Figure
1).

The site is currently pasture and has an area of approximaiely 10.5 ha.
Eefer fo Aftachrment A for a site plan. Surounding land use i generally

medium density residentfial to the east and rural postures west of the
site.

Figura 1: Site ooation.

Topography and Drainoge

Site topography is characternzed by a knoll (EL 47 m) near the middle of
the site with grades of up fo approximately 15% to the east and west
and shallower grades on the northern and southem hillsides. Elevation
ranges between EL 47 m and EL 27 m. Mo surfoce drainoge channelks
acour on the site, nor were there any indications of springs or seepage
at the fime of inspection. Runoff drains from the centre of the site
towards the boundaries as sheet flow following nafural confours.

Mullet Creek, which dragins mostly north-east, passes by the zite
approximately 400 m to the norh and downstrearn collects Dapto
Creek, Forest Creek, Robins Creek and Reed Cresk before discharging
into Lake llawarra approximately 5 km norfh-east of the site [Figure 2).

(tﬁ%rtens

crmnLiileg = glnsse wince 1D

Concept Sormaater Monogement ifategy:
Proposed Hospital and Health Care Compaus, Hundley, HEW.

PIESD2IFRIRDE 2 - Kay 200F

Page T



g
i
2N

'\_‘T--_"E_
f
n F

Figure 2: Local fopography inciuding cresiks.

2.3 Rainfall

The Hunfley area is charactersed by moderate annual rainfall of 1,277
mm, distributed throvghout the year as shown in Table 1.

Takde [: Mean maonthly rainfall data from Port Kembla signal station [Source: Bod, 200%7).

Mandh mnhuurmuu-,rlmJulnuuhpM|’:“mnlu|ul

Rainfall

{mm) & 158 18 w2 o 140 &3 86 95 108 ¥4 #1278

2.4 Soils and Geology

The Kiama 1:100,000 Scil Landscape Sheet [Hozelon, 1992) idendifies
the site as having scils of the Shellharbour soil landscape group. The
Shellhorbour soil londscape group consists of deep Praire soils on crests
and upper slopes, Brown krasnozems on midslopes, and Fed podzolic
s0ils and Praire soils on lower slopes and drainage plains.

eological mapping (Wollongong 1250000, M3W Dept. Mines, 1948)
indicates that the site iz underdain by Budgong sandstones and also
close o the influence of lowarra Lake alluvivm depaosits.

On-site subswrface inwvestigations  indicated that the site B
predominantly covered by silt fopscil: underdain by clay with siltstone
and shale bedrock. 3ci depth waos found fo range between 0.15 m

and 2.2 m.
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2.5

2.6

261

Groundwater

Site subsurface invesfigafions o maoximum depth 3.0 m S into bedrock
did not encounfer groundwater. Ephemeral groundwater is likely to
collect at the scil J rock inferface after periods of substantfial or
prolonged rainfall.

Existing Water Guality

Mullef Creek

Water guality moniforing of local creeks and estuaries has: been
completed by Wollongong City Council as part of the Wallongong
Wide Wailer Qualify Moniforing Program (2002 - 2008) and a more
specific Monitoring of Water Quality in the West Dapfo Relegss Areg
[2004) study. Both projects included middle reaches of Mullet Creek,
which passes by the subject site approximately 400 m fo the north of
the sife.

The Wollongong Wide Water Quality Monitoring Program (2002 — 2004)
notes that the upper — middle Mullet Cresk cafchment includes 44%
Envirconmental Protection, 42% Mon-urban and 10% Eesidenfial land
vse, based on zoning patterns from the Weollongong LEF (1990], and is
considered to be a moderately disturbed catchrment. The program
found that water guality in the Weollongong area was generally poor,
with low dissolved oxygen, high nuirients and high foaecal coliforms
being the items of greafest concem. Total nitrogen and fofal
phosphorous concentrafions along Mullet Creek exceesded their
respective AMIECC [2000] guideling values for profection of slightly —
moderately disturbed aguatic ecosystermns (lowland rivers) by a facior
of 3—4.

The Maonitoring of Water Quality in the West Dopito Release Area [2004)
study completed monthly sampling between July 2004 and June 2005
at 29 sites imcluding reaches of Mullet Creek and provides comparable
results to the Weollongong wide program. The study found that nitrogen,
phosphorous and dissolved oxygen concentrafions freguenily foiled
the AMIECC (2000} guidelines across the majority of the study area, as
shown in Table 2, including at a samping location along the middle
reach of Mullet Creek, approximaoiely 100 m downstream from the
subject site.

242 Lake Mawarra

Water gualify in Lake lllowarra i also poor, which is believed fo be due
to urban and indusirial pollvtion (WCC, 2008).

(I'E.I.'%rtEHE
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Mullet Creek comprise:s approdimately 32% of Lake lllowaorra
catchrment and contributes large amounts of nutrients and suspended
solids info the lake. The West Dapto releass area water quality study
(WCC, 2008) found that average total suspended solids were low at
downstream sites along Mullet Creek (=11 mg/L] but total phosphorows
and fotal nitrogen exceeded the ANIECC (2000) wafer guality
guidelines for profection of slighily — moderately disturbed aguatic
ecosystems [estuaries) as shown in Table 2.

Takble 2@ Water Guality Manitonng Results from Manitonng of Water Quality in the West
Dopto Belegse Areq [20046). Units are in mg/L.

Dissobved Total Tabal Tatal
Lo-cafion Value Oxygen Smspended Fhosphonous Mitragen
(D0 Lolids (T55) (TF) (TH})
Hormcomply rode? 22% 3% 46% 4%
Bin 404 .50 0005 005
fésddle= raach
of Mull=t Cresk lA=an 715 512 Du2s .44
re=ar site! Mo 10.15 24.00 o1 120
Guideline
4
(Lowland Rivae) s 10 0.025 0.35
Hon-comiply rated 456% A% o o
Downsiream Min 403 2.00 0020 005
Mullet Cree=i h4=an 554 1052 DT 102
before Lake
— Pdox 9432 4300 o1 710
Guideline & 104 0.030 0.30

[Exhuaries)

Hotes: ' Approx. 100 m dowrstream from the subject site. 2 Indicative of Mulet Creek
confributicn to Loke Ikowarra water qualty.  Percentoge of occasions on which the
water quality criferio were not met. 4 This is not an AMNZECC [2000) guidelne
concentrafisn. This value i considered the bockground guideline for the Waolongong
areq [(WiCT, 30048).

2.7 Local Catchments and Flooding

The subject site lies within the lower porion of the Mullet Creek
catchrment, which is approximately 72 km? located about 8 km south-
west of the Wollongong CBD. The creek arses at the escarpment in the
west af an elevation of approximately &00 mAHD and flows a disfance
of approdmaotely 22 km before reaching Loake lllowarra. The
headwaters are very steep with elevation falling frorm maximwm 00
mAHD fo only S0 mAHD in fhe foothills just 2.5 km fo the east. The
flocdplain near Lakes lllowarra is broad and flat, extending uvp 1o 2.8 km
in width.

i=iven this small and steep cafchment, the propensity for heavy rain,
and progressive urbanisafion, flooding is freqguent and floods tend to
be very flashy, with rapid rses and fallz [Bewsher Consulfing Py Lid,
2007). Mullet Creek has o long history of flooding.
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The most recent Flocdplain Risk Manogement Study completed in the
KMullet Creek caftchment [Bewsher Consulfing Pty Ltd, 2007) confirms
that the subject site s outside of the extent of the 1% AEF flood event

(Figure 3).
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Figura 3: MuBet Creek ficod shedy: 100 year ARl event extent and depths.
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3 Stormwater Quantity Management

3.1 Stormwater Guantity Objectives

In accordance with Council’s Urban Drainage Design Manual (94 — 20)
and On-site Sommwater Detenfion Codes [20048), the concept
stormmwater manogement sirategy has been designed to include
infrastructure that meets the following objectives:

o Storrmwater from the 10 yvear ARl design storm event i fo be
collected and conveyed by d piped drainage system [including
gutters);

o Owerand flow pathsfdrainage routes are fo comvey major storm
flows when the capacity of the piped system is exceeded, up fo
the 100 year ARl design storm event; and

o For all design storm events up to the 100 yvear ARl event, posi-
develcpment peak stormwater discharges should not exceed
pre-development peak discharges in downsiream areos.

3.2 Stormwaoter Quantity Modelling Approach

Stormmwater flows at the site resulting from design sform events were
modelled uving the DEAINS hydradlic and hydrological analysis
program. Input rainfall events were based on ARER [1987) rainfall
data.

Two scenarnos were modelled:

1. Pre-development site condifions [existing rural lond without
formal drainage); and

2. Post-development site condifions bosed on the proposed site
develcpment with a concept formalised stormwater drainage
system, including O350 sfructures.

Modeling scenaric 2 was underfaken iteratively in order o ensure that
the stormwater guantity objectives of the site [Section 3.1) were met.

Further fo the above, we note that at the time of preparing this report,
final design surface levels were nof available and it was therefore not
possicle to underfake a detailed assessment of drainage design (i.e.
individual pit and pipe layout reguirerments).

Concept Sormaater Monogement itategy:
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3.3 Concept Stormwater Drainage System

331 Owverview

on the basis of available information, o concept stormwater drainage
layout has been prepared for the proposed development o meet the
site’s flow control objectives (Section 3.1). A discussion of the essential
elements of the concept layout s confained in the following sections.
Schermafic diagrams of the assumed pre- and post-developrnent
storrmmwater drainage layouts and complete details of the input dafa
used im DRAINS modelling are provided in Aftachment B,

At this stage, several proposed water gualify freatment devices, or
structures, hove nof been included in the DRAINS model. These
devices will provide some further storrmeater defention and, therefore,
the post-development OSD resulis provided here are conservafive.
Details of water guality freatment structures are contained in 3ection
3.5,

4.3.2 Cafchments

In its curent state as 10.5 ha of pasture, pricr o any development,
thers is a knoll near the middle of the property and so the site consists
of ome 10.5 ha nafurally draining caotchment with two primary sulb-
catchments. There are no upslope catchmenits affecting the site.

FPost-developrment, we see that the site con be divided into three
catchments, each with area available for an O30 structure at ifs low
point. Catchment areas are determined by esfimated finished surface
levels and forecasted droinage infrastructure  [guiters, pits. pipes,
swales and the ike). Howsver, detailed design of the drainage system
is outside the scope of this concept plan. The concept plan seeks to
ensure that effective, susfainable stormeater management that meets
the site objectives can be achieved. Detgiled design of the
stormmwater drainage layvout will be reguired at the CC stage of
development.

Post-development catchment areas are shown in Table 3 and on the
site plan [Aftachment A).

Tabie 5. Concepfual  post-development  stommevater  cofchments, assumed  for
prelimirany design and modeling.

Subecabehment Area (ha) PostkDevelopment Impervious [7)
S = Morth 2,49 7
G2 - South-west 4.5 &
L3 = Jouth-eost A4 a5
~ Concept Sormaater Monogement itategy:
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3.3.3 Sormwater Detention Sfruciures

An on-site defentfion sfruciure per catchrment area iz the prirmary
mechanizm for control of peak stormmwater discharge from the site post-
development. Basic, preliminary design specifications, which have
been assumed for modelling purposes, are given in Table 4. In addition
to peak storm flow oftenuation, the proposed structures will also
provide some water guality freatment [Section 3.5].

Tabie 4: Prefiminary OS50 design specifications per post-development catchment.

8D 1 o8 2 50 3
Type Underground tank  Underground fank  Undengrownd $ank
Sudace Area (m*) 1,200 523 300
Ma. Starage Depth [m) 12 1.45 1.5
Total OS0 Capacity [m3) 1,540 1022 730
Cwitlel Fipe (Diometer, mm) 400 2x 750 2a 525

3.4 Modelling Results

DRAIMS modeling indicates that a peak stormwater discharge of 523
mAfsec occurs at the site in its current state, prior fo any development,
during the 100 year ARl stormrn event. Under post-development site
conditions, with the proposed stormwater detention sfructures in place,
peak stormewater discharges during the design sform event (100 year
ARl can be limited to less than 5.23 m3fsec, as summarised in Table 5.
That is, the on-site detention ocbjective for the site [see Section 3.1) can
be met using a practical stormewater drainage layout.

More detailed DREAINS modeling results are made available in
Attachment B.

Further detailed design will be necessary at the construction cerificate
stage to configure the OID structures for effective cperaficn during
lesser storm evenits (i.e. 5 and 10 year ARl sform evenis).

Concept Sormaater Monogement itategy:
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Tabie 5 DRAIME flow madel results — peak discharge [md/sec] during 100 yr AR stormm.

Charninel D50 objective
=1 = e achieved?
Pre-Dieveloprment 1.25 23 1.58 5.2
Furhﬂev«_:lnpmenf Fiped 0.72 2 55 1.51
dischorge
Yes
Post-Developrment 08
Civeriond flow dischanges o .02
Total 0.72 93 1.52 5.4

3.5

Stage 1 (Project Approval) OSD Requirements

Additional DRAIMNS modeling was completed specifically for Stage 1 of
the proposed development to confirm that adeguate O30 could be
provided af the onset of the development. The results are provided in
Table & and Table 7 and indicate that post-develcpment peak
stormwater flows during the design storm evernt (100 year ARl) can be
irmited fo less than pre-development rates by instaling o 420 m?
capacity underground 250 tank within the confines of the Stage 1
portion of the site. An indicafive Stage 1 OS50 tank location is shown on
the sife plan (Attachment A). Fnal sizing will be required at CC stage.

Talbie & Prefiminary ©50 design specifications for Stage 1.

Pararmeber 5D Speas.
Tpe Undergrownd tonk
Surfoce furea [mE) &S00
Max. Shorage Deplh (m) o7
Total OGS0 Capacity (m®) £20
Cwiflet Pipe [Diomeier, mm) 400

Tabie 7: Stoge 1 CRAIMS results — peak discharge [méfsec) during 100 yT AR stormm.

Channel Fre-Development  PoskDevelopment ﬂ:‘i:ﬂ::;.
Fiped dizchorge= o .41
Crverond flow discharges 045 o i
Total 0.45 0.41

(li':l.r‘flrtens
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3.6 Suvmmary and Site Discharge Locations

Total on-site detention (220 required for the proposed development is

3.33 ML

structures iz implemented in phaoses as shown in Table 8.

We recommend fhat construction of the fhree defention

The exizfing drainoge system in Avondale Road and Goolagong Sfreet
will need to be surveyed in detail so that final conneclicn fo the

existing sireet drainoge can be deftermined.

catchrment discharge locafions are also noted in Table 8.

Tabde & Prefiminary 50 structure construction phases and discharge locafions.

Recommended sulb-

Stage

050 Siuchure Discharge Locafion

2

B

Construct Q50 1| fo serve Stoges | — 4, Axondale Bood droinoge system

Usee OED 1. Arondale Bood droinage sysiem
Lisom R0 1. Axondale Rood droinoge sysiem
U O 1. Axondale Rood drainoge sysiem

Construct 330 2 fo senve Stoge 5ond .
ulfimarhely BA. Axondale Bood droinage system

Constuct 050 3 fo seree Jloges §, 7 Zoologong Sreet dminage sys

and E3.
U= CED 3 Goologong Street droinoge system
Use OED 2 Goologong 3treet droinoge system
Ligem o800 3 Axondale Bood drainoge sysiem

(I'E.I.'%rtEHE
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4 Stormwater Quality Management

4.1 Stormwater Guality Objectives

The concept stormwater management strategy has been designed to
include measures that deliver the following cbjectives, as summarised
in Table 7.

Council has adopted a guideline concentration of 10 mg/L fotal
suspended solids (T35) for waoter courses based on background
level: from the Wollongong area and Hormsby Shire Council
policy (WCC, 2008).

In order to assist in improving or maintaining the water guality in
downstrearn reaches of Mullefs Creek and in Lake lllowarra,

median pollutant loads should not exceed pre-development
levels.

Jouthern Councils Group [3CG) Regional Water Sensitive Urban
Design Policy — Draft [2004] & a policy o ensure that building
design and developrment in the Wollongong LGA and other
south-east regions of N3W incorporate effective water and saoil
management measures, including quality conirol of stormwater
discharge.

Tabie 2 Storrmenater quality criteria for the proposed Bowamra Intemational Health
Precinct development: Huntley 2ood, Hunfley.

Tahal Tatal

Eiiteria Suspended  Phosphorous T“'“'I'T"'""]“'“'“
Solids [T35) (TP}
il  Souncil's odopted T35 forget 10 mgiL - -
(1] Profecfion of receiving
it Lz than or egqual fo pre-development loods
EO%E refenficn 45 refenfion 45% refenfion
of baseline of baseline= of baseline
[mi] SCG W3UD Droft Poboy |2004) annwal lood annwal lood annual lood
of improve: of improve: or improve:
exisfing exisfing existing

These cobjectives are considered fo be adeguale fo ensure that
storrmmwater ulfimately released from the site does not affect receiving
waters.

Further to the above, and in accordance with the 3CG WIUD Draoft
Policy ([2004), the proposed strofegy aims fo inconporate Water
Sensitive Urban Design (WiUD) principles wherever possible.

(I'E.I.'%rtEHE
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4.2 Stormwaoter Quality Modelling Approach

421 MUSIC 3.0

The Model for Urban Stornwater improvement Conceptualisation
computer modeling application [(MUSIC versicn 3.0) developed by the
Cooperative Ressarch Centre (CRC) for Cafchment Hydrology was
utilised fo evaluate pre- and post-development key pollutant loads
and concentrations emanafing from the site.  Although the model s
not a precise engineering fool, it provides a useful mechanism for
investigating and refining fhe performance of a storrmwater
management scheme so that best management procfices are
achieved at a sife.

4.2.2 Medeling Scenarnos
Three site scenanos were modelled:

1. Pre-development condifions including exisfing rural land;

2. Post-development unireated stormwater conditions based on
the proposed site developrment without any  stormwoter
treatment structures; and

4. Post-development freated stormwater condifions based on the
proposed  site development with  stormwater  freatment
MEQsUres.

Modeling scenario 2 was underfaken iteratively in order to ensurs that
the stormwater quality cbjectives of the site [Section 4.1] were met.
Comparson of results from scenaroc 2 aond scenario 3 allow for
evaluafion of the efiectiveness of the proposed stormmwater freatment
structures.

The site layout detfails used in modeling are provided in Attachment C
and MUSIC output files are provided as Aftachment D

4.2.3 Pollutant Generation Bafes
Pollutant Event Mean Concenfrafions [EMC's) adopted for site

modelling are as shown in Table 100 They are mostly in occordance
with Australion Euncff Guality [20048).

The percentage impervious area assumed for each different category
of land use iz included as part of the addifioral MUSIC input data
provided in Aftachment D.

Concept Sormaater Monogement itategy:
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Tabie 10 MUSIC meodel EMC's adopted for llawama Health Care Precinet, Huntkey.

EMIC {mguL)
Land Use
T3 TP TH
Furol [Pashures and livestock] 0 02z z
Roofs 20 ol 1.1
Urbon Roods 190 D25 21
Commercial [Landscaping) 150 Daz 21

4.3 Stormwater Management Measures

A range of sformwater management devices or sfructures” which will
contribute fo improving stormwater quality have been incorporated
into this concept stomwater management plan. These are detailed in
the following sections.

4.3.1 Frormwater Runoff Collection

We understand that all fulure infemal roads and pavements shall be
kerb and gutter and all roof water is to drain first fo rainwater tanks.
Cwerflow from raimwater tanks will be directed fo an appropriately szed
pipe network. Az discussed earier in Section 3.2, the site i to be
drained as three separate sub-catchments fo aid stormwater
treatment by fhree defentfion sfruciures. In combination with the
nofural site fopography, all site stormwater can be droined fo
proposed detenfion fanks posificned at low pariz of the site. Detoiled
design of the stormwater drainage layout will be required af the CC
stage of development.

4.3.2 Bio-Filirafion Basins

The primary treatment structures for runoff from the proposed buildings.,
internal roads, car parking and landscaped arsas are two proposed
bio-filtraficn basins.

The approximate locaficons of the proposed bico-filfrafion basing are
shown on the sife plan [Affachment A} and basic, preliminary design
specifications, which have been assurmed for modeling punooses, are
given in Table 11. Moderate slopes at the site will provide adeguate
fall for drainage and potenfial for modificafions to the structures if later
considered necessary. We nofe that the basins can be provided oz a
single or multiple systerns located within each sub-catchment.

Concept Sormaater Monogement itategy:
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Tabde [ 1: Prefiminary cio-filtrafion bosin design specificafions.

Cotchment 2 Catchment 3 (1) Catchment 3 (i)
Tolal Sudace Area [mi) 2E0 480 475
Extended Detention Depth [m) 0.5 0.5 0.5
Fittet Area () 260 480 475
Filter Depkh (m) 0.4 0.4 0.4
Evedlow Weir Widih [m) 20 20 2.0

4.3.3 Gross Pollutant Traps

=ross poliutant traps (GPT's) are 1o be installed vpstreamn of each bio-
filtration basin o capture any gros: pollutants confained in site
stormwater rumoff and ensure that the effectivensss of the filtration
basin iz not diminished. At this stoge, and for modeling purposes, we
hove asumed thot proprefary available Humecepior units will be
installed. However, the type and location of GFT: iz subject to
detailed design closer o the CC stage of development.

4.3.4 Ranwoaoter Tanks

Rainwater tanks are to be fitted fo all proposed buildings. Preliminary
work completed indicates that tank sizes to be wsed are as detailed in
Table 12 such that total site rainwater storage of 1.4 ML is achieved.
The tfanks will provide some level of on-site stormwater detentfion [(O50)
and some water guality tfreatment.

4.3.5 Jummary

The recommended ftreatment process that applies fo each stage of
the proposed development & different for each of the assumed posi-
development catchrments, as noted in Table 12.

Treatrment Train “A" [cafchment 1) includes the following components:
1. Al rocf areas directed to raimwater fanks
2. Rainwater fanks are used for irmgafion of site londscaping areas

4. Eoaods, above ground parking ond londscaped arsas directed
to small gros:s pollutant trap [GPT)

4. Al parking areas alse fo cilfwater separafor

5. Owerflow from rainwater fanks and GPT and oilfwater separafor
cutlets to go to underground O30 fank

&, Q50 guilet to Avondale Rood drainage system.

Treatment Train "B [cotchment 2) includes the following components:
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1. Al roof areas directed to rainwater tanks

2. Rainwater tfanks are used for imigafion of site landscaging areas

3. Foads, above ground parking and landscaped areas directed
to small gros:s pollutant trap (GPT)

4. Al parking areas also fo cil/water separafor

5. Owerflow from rainwater tanks and GPT and cil/water separafor
outlets to go to underground OS50 fank

&, OS50 guilet to Catchment 2 bic-filtration basin
7. Bio-filtrafion basin outlet fo Avondale Eood draoinage system.

Treatrment Train "C' [cafchment 3) includes the following components:
1. Al roof areas directed to rainwater fanks
2. Rainwater tanks are used for migafion of site landscaping areas

4. Eoods, above ground parking aond landscaoped arsas directed
to small gross pollutant trap [GPT)

4. Al parking areas also fo ol fwater separafor

5. Owerflow frorm rainwater tanks and GPT and oil/water separator
cutlets to go to underground O30 fank

&, OsD gutlet to Catchment 3(i) and 3ii) bic-filiration basins
7. Bio-fitrafion basin outlets to Goolagong Street drainage system.
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Tabie 12 Summarny of starmwater manogement measures per owikding of awaoma IHP.

. Mean Daily

T iy T pere

(kL/day)
1 A 5591 100 0.08 129
2 A 1,485 50 0.05 078
a A 4504 100 a.n 181
4 A 1,042 100 0.08 129
5 B 18,628 250 0.20 489
& c 2,084 250 0.62 12.55
7 c 3,295 250 0.62 12.55
BA B 4,751 250 0.59 9.78
a8 [ :1;;&4: 250 0.41 678

4.4 Performance of Stormwater Management System (Eesulls)
MUSIC modeling results of the proposed stormmwater management
system are sef out in Table 13 and Table 14.
Takde 13: MUSIC water quality madelling results presenfed as mean annual pollutant
lzads at the receiving node.
Paramefer Fre-Developrment Paozt-Development Fost-Development
[kguiyr) Unireated Treated
TH 10 145 i
™ 14.10 1710 5.54
4,880 7410 T3
Tabie T4 MUSIC water qualty modeling resulfs presented os  fliow-Dased
concentrations at the receiving node.
Fellrtank {mgil) Fre-Development Paost Development Fost-Development
Unireated Treabed
TH 1.1% 202 1.1o
™ 2 3125 n.oe
25.1 17.4 a0
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The results of the MUSIC modeling demonstrate that, when managed
appropriately through the implementation of water guality conirol
sfruciures/devices, the proposed development will lead to improved
post-development stormwater pollutant loads coming from the site.
Design objectives are revisited in Takle 15.

Tabie 15: Stormwater Guality Criteria for 'llkesarma int. Health Precinet’, Huntiey, MIW.

Expecled Pedormance of Proposed Critedia
Sourca Cilasia Systemn Met
Post-development T3 loods will be
lower fhan curent levels and T53
[i] Coumncils 153 — 10 mgiL in bocal concenination s reduced from 25
adopted T3S wiabercourses/lokes., [pre-development] fo & mg/L This Yes
target mears fhot Council's objective for
downsiream areas will not be
compromised by the development.
Polutart loods hove been reduced
. from pre-development levels by the
[ii] Protection of Homuwater quality following %:
receiving better than or eqgual o Yeg
S — pre-development loods. TH-37
TR —dl
T2 -85
Ratanfion of average

Axeroge onnual pollutont paosk-

annual pallutart development loads have been

fii) 3G WSUD as follows [%]- recbesimesd by Hve-Follonwing (R]:
Diraft Policy THl = 45 e
{2004 TP 45 i
T35 - B0 13- 20

Or improve axsting WG
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6 Attachment A — Site Plans
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7 Aftachment B — DRAINS Input and Output Files

Pre-development Scenario

LN Sk e D e

Dl @ z|slaiglal@l v|-iwledsl o) of O

SIS
Figure 4: DRAIMNS pre-gdevelopment stormesater drainage layout (three sub-catchments
hiove Deen assumed to allw companson with past-gevelopment modeling reswits).
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PIT f NODE DETAILS
Name Type Family

outlet Node
MN1058 Node
N1059 Node

SUB-CATCHMENT DETAILS
Mame Fit or Total
Node Area
(ha]
c2 outlet 4.58
C3 N105%8 3.16
C1 N1059 2.68

Version 9
Size Ponding Pressure
Volume  Change  Elev (m)
[cu.m) Coeff. Ku
Pawed Grass Supp
Area Area Area
] % H
i 100
a 100
i 100

Surface

Paved

Max Pond Base
Depth [m) Inflow

(cu.my/s)

a

i

i
Grass Supp
Time Time
[mim] {min)

1532 i

1532 a

1832 i
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Proposed Post-development Scenario

Ll P e e o b

Cisll @ -lelni@-di@ slvlvimis A o aml

Figure 5: DRAIMS post-development storrmwater drairage ayout [fhree sub-catchments

each with S50 structune).
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8 Aftachment C - MUSIC Model Layouts and Catchment

Area Details

Pre-development Site Conditions

1155 S ST R | Py oy 2 wu PR EEE T

3 = i - a] =]
'-\._"
b3
.l-
i
"
[} -"-
) &
i
/ N
\
Pantire_wwil Paskaw_Eaal
| 3

Figure & MUSIC pre-development layout.

Tabie [4: Catchment area detaik used for pre-development MUSIC modeling.

Total Area

10.43 ha

Pasbure [Agricuttural)

10.42 ha
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Proposed Post-development Site Conditions
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Figure 7 MUSIC post-development kayout.

Cagtchment area detgils used for post-development MUSIC modeling

Tabie 17
[heciares].
Catehrment <1 c2 c3
Total Ar=o 247 4.58 aAlé
Roofs 1422 2a57 0622
Urban Roods 0.436 DPES 0.204
Londscaping [Commercial] 0.429 1202 2116

(I'E.I.'%rtEHE
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9 Aftachment D — MUSIC Input and Output Files

MUSIC Input Data {additional):

Tabie 1§ Percentage imperdous area assurmed for MUSIC modeling.

Land Wse Percentoge Impervious
Pasfure [Agriculhural) 1]
Roofs 100
Urban Roods 120
Landscaping [Commerncial] 50 (Cl) - 25 [CH -3 [CF)

Tatde 19 Rainfall-runcff parameters.

Applicable Area Parameter Walue
Impervious Aren Propesfes Rairfall Threshold [mmfdoy) 1.00
Foil Homge Copocty [mm) 1540
Irifiol 3oroge |% of copacity] a0
Pervicus Area Properfies Field Capacity (mm) 100
Infitrofion Copacity Coeficient—o 200
Infiliration Capocity Eqponent - b 1.00
Inifial Depdh [mm) 2000
Craily recharge rate (&) 25.00
Growndwoter Properties
Doy beose flow rote (&) 5.00
Daily Deep Seepoge Raote [E) .00

Concept Sormaater Monogement itategy:
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Tabie 20:; Raoinwoter Tank properties.

Component Fropery Walue
Loew Flonw By-pass | 0000
Rainwater Tank Inket * frefeec)
P riie
ropemes High Flow By-pass [mdjsec) 41000
Wolurme Below Oreerfboe Pipe (il 50— 250
Roimeoter Tank
Storage Properties Depth Above Owverdlow (m| 0a-04
urfoce Area [m¥) 25-100
Fairssater Tank Outet .
Properfies Crhyerflow Pipe Diometer {mm) 00
Annual Demand [idliyr] scaled by daily PET Craily demand = 345
Raomvwsater Tank Re- .
s Bromerd Cigity De=miand [dliday) O7B-13.55
Monihly Distribution of Annual Demand [dliyr Bven
Talbie 21 OS50 Tank properfies.
Component Fraperty Value
Lorew Flow By-paoss |mrefsec) G000
Ird=t Properies
High Florew By-pass |mrfsec| 100,000
Violume below overflow pipe (kL) FEO0D
Storopge Properfies Depth obove ovedlow |mi| 0.20
iurfoce Areo [m] &00.0
Quflet Properfiies Cwerflow Pipe Diameter [rmim) T4EZ
Re-use Properfes Use stored woler for imigation or ofher pupose? Ho
Concept Sormaater Monogement itategy:
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Tabie 22 Bio-fittration Basin properfies.

Component Properhy Vialiee
Low Flow By-pass |rmifsec) 0.000
Inl=t Properdies
High Flow By-pass (mifsec) 5.000
Jurfoce Area [m¥) 260 - 475
itoroge Properies Extended Detention Depth |estimale) {m) 0.50
izepage Los [mmifhr) 3.40
Filter Ar=a [m] 2E0 - 475
Fither Depth [mi] 0.4
Infiltration Properfes Flter Median Particle Ciameter [mmi| 1.00
Zaturated Hydraulic Conductivity [mmyhr] 100,00
Depth below underdrin pipe [& of Rlher Depih) 0.0
Cutet Properfies Oreerflow Weir Width [m] 210

Tabie 23 Humecepior properties.

Campanent Property Value
Lonw Flow By-peass [mifsec) 0000
Irl=t Properfies
High Flow By-pass [mfs=c) 1.00
Polufont Remowaol Efficiency Ta8 [mgiL) 20%
TP [mgfL) 20%
TH [mgy'L] 20%
Gross Pollutants [kgdhil) P5%
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MUSIC Results [addifional):
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Flow {cubic owtres /mac)
TES Coocsntrstion [og/Ll
Lag [Ta@] éeglL]

TP Cococantratian {ogfL]
Lag [TF] imgiL)

TH Cooosnerwtiom (mgiL]
Log [TH] img/L)

TES Lead (kg/Owyl

TP Lead [kg/Oay]

T8 Lead |kg/Dwy)

Grass Falluteot Lowsd (kg/Dey]

POBO2279JX01 Vi MUSBIC PRE - Outlat

1.21E-3

7.4

0137

-0, 673

as.9 E-3

1%.3

31 .ER-1

o.zaw

neddaw
7.9IR-F
20.0
o.1o0e
&7 .2R-F
7i.TE-3
0.31z4
E2.ZR-F
134

0.3z

.00

Inflow

A% .5E-4

253.1

0.13z

-0.3a%

T4 .0E-3

o.1a&

FME-E

4.7¢E-3

0. o

Flow-Baged Sub-Sample Statistics

L=

133

L= ]

-2 .27

[=%-1.].]

4. TIEd

1z.7

FX.d4

o.20

-1.18

-0.33T

o.oo

1o kils
a4 IE-%
3.1
1.40
©.1%E3
= 1. -]
1.1%

74 .OE-1
187E-4
FAIE -3
a.s5E-4

o.o%

4303008 12:09:30 PN

20 Wile
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-0. &20
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Flow-Baged Sub-Sample Statistics 4/30/2008 1Z:07:10 PN

Inflow

maan neddaw madian Taxiomn minima 10 kils 20 ¥ila
Flow {cubic owtres /mac) 2. BIR-3 11.4E-3F =T ZE-4 [-38-1.1.1 o.on 34 1R-3 E.iSR-¥
TEE Coocantration [mgfL] 31.3 as.3 17. 4 F7.5 o.oo 17.4 az.¥
Lag [T&F] dmgiL) 1.3% O0.z78 1.34 1.99 1.o@ 1.324 1.8
TP CococanbErwtian {mgfL] o.13% z8.31E-3 o0.13% o.F18 o.oo o.13% O.1E1
Lag [TF] dmgiL) - £3.3E-3 -0. 304 - 17 -1.11 -0, 904 -0. T4Z
TH Ccocantratizn {mg/L| 1.84 o.3100 2.0z z.02 o.oo 1.53 3.0
Lag [TH] dmg/L) o.x7a 51, 0R-3F 0.3 o.308 a4, 2E-1 o.181 o0.30&
TEE Load (kg/Day| 0.4 aE.B as.1E-1 2. 41ES o.oo 5T .IE-4 41.0
TP Lead |kg/Dway) a8 . gE-1 o0.108 E17E-& LI o.oo 410E-% oe_=E-F
T8 Lead |kg/Dwy) o.79a 1.60 10.02-3 41.3 o.on B.5ER-4 O. 545
Frames Fallubeot Lowd (kg/Day)| 5. 4% 1.8 O. T0.7 o.oo o.oo aE.5



POB02Z79JR03 V4 MUSIC POST TREAT 11 May 2009 - outlet

Flow {cubic owtres /mac)
TES Coocsntrstion [og/Ll
Lag [Ta@] éeglL]

TP Cococantratian {ogfL]
Lag [TF] imgiL)

TH Cooosnerwtiom (mgiL]
Log [TH] img/L)

TES Lead (kg/Owyl

TP Lead [kg/Oay]

T8 Lead |kg/Dwy)

Grass Falluteot Lowsd (kg/Dey]

1.FIE-3

71.0E-3

-2.031

L= 35 8

0.104

1= .2:-3

o.1a=

neddaw
2.3IE-F
Z.EZ
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EX.TE-F
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O.14%&
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-0 . B
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7
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Flow-Baged Sub-Sample Statistics
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