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Execative Summary

Lensworth proposes o develop 2 signature indusfrial estate on a 315 ba parcel of laod at
Morayfield, with frontage to the Bruce Highway, Parts of the site border residential estates
particufarly to the somb. The Caboolture River forme the northern houndary end approxirnately
T0% of the sitz is below the ART 100 yoar Bood leve].

This report provides an assessment of the environment of the sile, reviews constraings and
opporlunitcs, apalyses environmmental risks and propeses design and managemenl o profes| dnd
enhance the environmen:, The scope of the report covers: .

Floodipg;

Waterwrnys and wetlands;

Spils, including Actd SLLfata Snis and contaminated lart:l IDANAEemEnt;
Drainage and stornmwater management;

ﬁg:m:ulturﬂl land uac suitability;

Flota and fauna; and

Mosquito management.

Fxisting environment

The site is adaccat to the middle eswary of the Caboolture River, Large parls ol the i ane
within the floodplain end form part of a stratigraphic sequence of marine and alluvial deposits.
Stte topopraphy is flat in the floodgplain, with gentle slope: prading up to higher termaces near the
sonthern and eastemn boundaries. Elevation varies from sea Tevel o Lypically around 5m AHD,
with some parts of the west of the gite forming hillocks up to 17.5m AHD. One natural
watercourse traverses the site, along with several constructed dreing.  Tidal and fheshwater
wetlands ocour itroughou the lower areas of the site.

Yepelation has been larpely clearcd from the temresital areas. The site was lasi used us a
softwood plantatton and prior to thal was variously grazed and cropped, including sugar cane.
The agricultural soitability is variable. While approximately 35ha (one area of 28ha and snother
ol Thay of the site can br considered as goud goality agricultural land, given severa! limitations
agricullure 15 not considered a beneficial land use for the site.

Hemoanl vegetation oceurs generally in the low lying areas of the site, including drainagze lines,
freshwater swamps, dal creeks and banks of the Caboolture River. The site containg a number
of identified Eegional Ecosystems (KEBs). EE12.3.5 is associaled with Tower lying areas in tha
south of the site and is present over approximaraly 20 Sha of the gite, REI2.2.5 covers a mincr
area (().334ha) of freshwater awamp in the southeast cormer of the site. In total, “0f Concern™
vegetstion covers approximately 20.84hs. A non-remnant comounity of open Eucalypt
forestiwoodland with Ieeelppsé tereticamis (Blue gom} and orher species is 1o mid-stage
regrowth and was consequantly wlentificd as consistent with RE12.3.2, which has a Vegetztion
Management Act 1994 stats of "Endangered”,

Soiis generally have a sindy loam surface, and across the site fall into thuee categories - red -
massive, deep yellow massive and deep grey poocly drainsc soils. They vary from well draived
te pocrly druined, and parts af the site have also been identified as being sul:r]ccl Lo potential and
actual acid sullale suils, which will weyguine appropriae treatrnent as a result of proposed
exczvalion and Flling actvities associated with development.

Steiw — Douft 3 S ausc 3004
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Constraists and opporiumitics

The major consteaint to development is flooding with QI flood levels between 3 metres and
5.5 metres. Approximately 70% of the site is within the 100 year ARI floodplain. The rparian
cotridors of the Cabootmre River and Ralt Crck wnd assvciaied Geshwater and tidal wetlands
have high environmental value, and are entirely within the flocd prone parts of the site. These
roprosent a poleniial constraint in some areas where higher (Lo, potentally developadle) land is
close 10 waterways. The main issue to be addressed is water quality, which can be mitigated
with appropriate stormwatar management technigues and retention of natural drainage regimes
where possibic.

WVepetation does not represent 4 significant constraint to achieving a useable developable area.
Hopwever, there are importart OPpoTURities to Ievegelic sume drods W lmpiove ripatian
connectivity and fauna habitat.

Degignated mosquite breeding areas are nearby on adjacent land. Some potential habirac is also
present o the aubjeet sire, thongh none is dexignated by Couneil. The flight range of the likely
freshwater and hdal bresding mosquitoes extends well boyond the site boundaries, Residential
areas are already present closer to the breeding Tocations than any developable area on the site.
The industrial nature of this developient rednces the risks of hiting becanse there will be fewer
peunle per Lectare than a residential estate, sheliening habitat will be largely absent within the
catate and fewer paople will be present at peak activily fimes for the insects. Consequently, the
Mosquites Management Plan has heen prepared which focuses on measures o minimise
additional breeding during consmuction and mainenance of buffer zones w reduce shelter i the
edge of 1ha development.

ASS are widespread within the fioedplain. They will have minimal eifec: on developmeni of the
higher area:, bul any excavation for fill will reyuie an ASS Managemeni Plan. Site
conLaninElion & winor, being restricted 1o low Tying ansas of the flood plain, in the centrai and
eastern portions of the site. The identified areas of contamination can be readily remedisted. A
Preliminary ASS Managemenl Plan bas been prepared, and rehubilitation measures for exposed
soil ameas have been suggested which will allow future indusirial use of the areas,

TPotential consiraints arc summanaed in the Table E1.
Table E1: Development Construints

C Constrainds - .. Description - L
Flood prone A larse portion of the site is helow 100 year ARI flood inuodation aed any development within

arcad these areas will reqoire filling, with compensatory axeavation from within the site. Conncil
requires that there are ao adverse enviromnental impacts and no increase in Dood levels,
ASS Parts of the site have bzen identified az containing moderate ‘evels of ASS which will reguime

approprisb: lmatment and mznagemert duwring development activities smd  appeopriate
rebabilitationcracdiation following carthworks, Stormwater flows in exposed aress subject o
ASS also peed. to be managed o minimise the risk of mobtlisation ol acidic maerial or aenl
lzachate fromn the site ko the Caboollure River,
Waterwray Buffers are requived to protect fisheries resources and wateramy walues by Choncil and the
LETIFETE Oueenz.and Covernment. Typically, these are 100m Jor tidal watcrways and 30 from
[reshwalers, The distange may be vared depending om 1 gaace of the recelving waters and the
propased technigues water managcmenl.
Stommweater The spplicabilicr of suuctwal stormwader quality best mansgement practices (SOBMPs) iz
constraied y:
=  The Jimied infiladon capacity of the sub-soatn assumed from prelindnary
gectechnical asscasmoents. As such, the attetmation of water quality within the sudsotls
through Toeal iafitradion wonld also be [mited: i
! = The low ring nature of the sike; and
: " Sepsildve ecologicel arsas (eateraays and FHs).

Status — Drab 1 T TFNE ) o0
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Significant Tlr'e paperl:n"uk 'I.ret'retar_nn of the fre:hmter swanps s -_Is_sfuf‘*d a3 heing ‘Cll EONCEITY, uS 18

VEEETLINO smyll remnunt of Bnblc Izlend Pinc beach forost. Thesc arcas arc affordzd peotection ander the
Vegerarion Management Acr 1399 and 5State Coastal Management Piao.  The balsnee of site
vEEctation s regarded as keing non-remnant, and 15 therefore not elassifisd nnder this systen

Proposed Development

The site i inteaded fo become a landmark development with 4 blend of parkland, industrial,
commercial, and [uture resideniial. Tae patklund will offer oppormitics for recrcation,
conservation and river aceess and represents 2 subslantial porlion of the sike,

The intent is to develop the site in two stages. The first stage will predomivamly involve
developing the areag currenty above e 100 vear ARI flood level. The second stage will
invislve daveloping tha remainder of the area ahove thz flood Jevel, and additional patts of the
gile which will require Alling.

An importeat feature of the proposal is the protection and enbancetnent of riparian arnd wetland
vegetaion, within open spave representing 4 significant proporiion of the site area. Stommwater
wil: he managed fo preserve natural flows to the waterways and wedands and to zoqure o
1ocrease In pollatant loads. This will be achiewed through the incerporation ul waler seisiiive
design elenents.

Environmenial Presign and Magayement

The proposed development and smvironmental management measures take full account of the
riversids comext of thiz highly modified act of land. Through a combination of setbacks,
vegetated buffers, water sensitive orban desien, comprehensive ASS management and bulineed
cut and fill, ths developrient will nat advarsely impact the surrounding 1andscane.

The developrrent &3 d=signed will provide g sigmicant eovironmentdl beonefi:, by retinng rural
land uses from the flondplain and proteciing a wide riparian corridor for public open space and
conscrvation. This will also provide an opportunity to revegetate the existing, nacrow stiip of
vegztation along the dver and sumounding some of the waterways within the site.

Table E2 snmmarises potential impacts, proposed design and manapement techiniques and
overall It pacts.

Tahble E2: Impacts, Design and Significance

Fs ' "4].4:111!3

floed levels in the to enswe 3o loss of storage i e Hmdplaua arml

Caboolture River incresase in ood lavels,

flogdplaing from

crtevagon and blling.

*Of Concern® Rzgional N development activities are proposed in areas of Sme Loy
Beosyatetn, sigruficance Regional Ecosystem wenbified on site.

Y alereray valoes Provision of minimoni 100m to Crhooltre River, 30 to Lo

olner Wdul wreas and 13m o freshwalers.
Howsver, stormwiter wil be managed o eosure discharge | Low
water qualicy (s consistent wilh die protection of water
quality vadees in the Caboolnere River.
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Patentid Impact - | .. Propused Mitigation ' fmpuct’

Following
Mitigation - !

Biodiversily s ludsitac Halyitat values within the site are cumrenfly degraded. The
valuzs within the site propoesed development retains signitizant aveas of potentizl
habitat in the portion of the site on the flood plam.
Opportunitizs have been identiffed for revegetation of
sxewvaled aress witl sudewic flora,

Exposure of acid sulfate AT arcas of ASS/PASS exposad during constrnesion Low
godlg during exeavatinn for | activities will he managed in accordance with the ASS

fill. Managen-ent Plan and QLASSTT Crurdelines,

Wosquita bresding and A Mosguita Manapement Plan has been prepaced which is | Low
healdh risk consistent with refevant Quesnsland Governmen:

Cuidelines. Mo additional habitat will be cresled by tha
developroent. The nature of the development rapresents &
lovw risk for tncraased biting potcntal.

Sterts - [haft & Angnst 200k
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1. Introduction

11 The Propesiy

Lensworth Group Py Lid is propesiag to develop a mixed use industdal precinct on o 515244
hectars site located at Melan Thive, Morayfield (Fipuse 1.1). The real propeety deseription 15 Lot
10 on Plan RPO02070 and Lot 2 o Plan RPO0D20TS, Parish of Caboolture, County of Stanley.

The site s inteaded to becorne a landmark development with a blenc of parklznd, industrial
eommercial, and future residential land uwses. The pardand will offer opportumities for
recreation, conservation and river access and repregents a substantial portion of the site.

Muck of the site is below the QL0 floed contear, and any proposcd development within the
Food plain will require (lling 16 achieve flood immunity, with compensatory excavation from
within the site to ensure no net worsening of fleeding characteristics. The intent is to develop
the sile in two stages, the (sl slage iovolving develeping the areas where no fill is required,
with the second stage involving those arsas where 111 is needed.

EEHI:E 1.1: Site Locality {.Slf:c: bEIlJIlI'_EIIES are appmmmate only)
R TR Ny e 1%?1&::94‘-5.,1&

Source: www wherels cotnan

1.2 Scope

This report has been prepared as part of a response to the Cocndinafed Tnformation Regquest,
issued by the Department of Local Government and Planning dated 16 August 2002, This repont
addrosses issues on site associated with the management of soil and stormvater, and protectioa
ol walerways, aod incTades:

* A description of existing site characteristics (Section 2}, including summarizs of
isques reised im the Agnd Sulfate Soils {ASS} and Geotechnical Repor, Sits
Contaminarion Tnvestigation Repart, Agricmdtoral Zand Suitability Repoer, Flora and

St — Tiraft 7 Anernst 2004
Prajezt Mumber — 134052 Cour Rt 08 LD W03-032 Waterwayw:, Soils znd Warer Quality Management Repnit (W)
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Fauna Report and Preliminary ASS Management Flan - full verstens of zhese reports
are attached in the report prepared by FMM:

= Identification of opportunities and constraints (Section 3);

= Dhgcussion of the enviroomanotal risks associzbed with filling above the 100 flood
leval and identification of options for stabilisation and revegetation measures in
developed areas (Section 5

s [dentification of siormwater managsment measures ind discussion of the levei of
envirtonmerntal performance to be achieved (Saction &),

»  Dscussion of the environmenta! risks associated with soil disturbanes associated
with winmine of fill, and identification of snifable rehubilibstion mcasurcs ot these
areds [Seclicn 7); aund

»  Dhiscussion of Management of Mosquitoes (Section 8 & separate Management Plan).

Table 1.2 aoles the specific items included in the Information Recuest fur which respunses ure
provided in this tepont, with reference to the relevant section.

Tahie L.2: Information Request Tasks

it Agency = :i:l_'l'ﬁ:n.'ﬁi'a_tiﬁn_uRequgst ltem . EEIJl.:-ti:l:.lﬂ[;;i._;' o Refer - e
Cuboolture Shire Council 3.0 Stormwater Quality Secton 6
Management
3.1 Site-baged Stormveater
Cimality Management Plan
3.2 Treatrment Measures and
Ezamples
3.3 Buffers apd cetbacks gn
Plan
50 & 5.1 Masguita Section 8
Management Seoo alse separate report
Environmental Protection 4 2 Stormeater Managemeant Secdon &
| Agency
Departinent of Primaty 1.0 Plan showing aquatic Secrion 4
iustries features, tidal lands,
protecied marine plants and
sife layout _
2.0 Details of impacts Section 3,6
fisheries resources (1.2, to
aquatic features, tidal lands,
marine plants} and
appropriate buffers B o
3.0 Axsessment of boffer Socilon 3, 6
width and details of
mitigation and management
measures to reduce impucts
to fisheries rescurces

Starus — Drall b Avgust A0d
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2. Site Characteristics

Site characteristics heve been identificd theough held investipations and a desktop snalysis of
mapping and aenal phetegraphy (Figure 2.1). The site charcteristics are discussed in greater
detdil io (he tollowing seclions.

2.1 Yand {se

The site 15 cumrently wsed for cattle grazing with a vacaut house, several sheds and caltle yards n
the western area of the site remaining, Batween appeoximately 1970 and 2002 a lzrge portion of
the sife was a commercial pine plantation and prior oo that e site was wsed [or grazing and crep
growing. Lot 2 has remained vegetated with indigenous flora.

Dumping of household wasts, bark and several mater vehicles has oocurred ia discrete arsas of
the site, particulasly in an area off Nelan Dive. The site is genarally summounded by rural, morml
residential and residential sreas. Several pareels of vacant land abut the site along the southetn
and eastesn bonndarias,

1.2 Tand Form, Waterways and Drainage

The site 13 gently sloping with typical elevations between [LOm anc Jm Australian Height
Datun (AHIY. Aress along e southemn and western boundaries form hiflacks of up to 14m and
17.5m AHID,

The Cabooltoe River fooms the northern site boundary. Within the site are one patural
valerway (Raft Cregl) and several comstucted charmels. ERaft Creek enters the sie
approximately H00m to the east of the southwestern site cormer and flows in a2 northeast
direction t(owards the Cabooloure River, The Jargest comstructed channel is in the nonthem
sectzon of the site and begins 11 an adjoining property to the wost of the site, It traversas the site
in an east-northesast direetion and joins the Caboolture River.

A large propertion of the gite Jies below the Q100 fAood level, QLOO levels vary across the site
[rom 3 to 5.5m AHD. There ara four relatively large raized areqs above Q100 (Table 2,13, which
comprises approximatcly 30% of the site and are considered suitzble for development. Isolated
minnr areas ahave Q100 alkn nccor, bur are considered impractical for developmert,

Tabie 2.2: Arcas abave Q100

A Projects eastwiards foom the westemn site boundary; closest ares above (1

to the Caboolmre River,
B Along westemn site bovndary, projecting noctheast 103 83
| Projecting northwards from southern boundary . 12.41
jb] Easraen, site bovndary 3330
Tetal . 154.03%

Liisting {and proposed) stormwater ruroft is gererally conveyed by overland flow into the
wiakarways on Site aod then Powe to the Catroolture River. Due to relativaly flat topography, low
lying arcas (eipecially in the east, southeast and south of the site adjacen: to waterways) ate
poorly druioed wills minor ponding o7 waler veewTing after significant rinfall events,

St - Dl g Arguzt 0+
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Low lying areas closer to he Caboolture River are inundated dnring high rides. This is
evidenced by the presence of marine vegetation within these areas which conzists of ddal
mangroves 2ad saltmarsh comnnimnities.

Figure 2.1: Aerlal photo showing approximate site bonndacies

Investigations inte Fooding of the Caboohure Kiver and its mibutaries were undorlaken Tor
Cooncil in 1994, hy Auvstralian Waier Ergineering Pty Ltd (AWE) As part of that work,
computer models of the Caboolture River cetchmznt and flocdplain were constructed and used
to predict design flood Tevels throughout the area. The model of the Cabaoltur: River Moeodplan
was constructed using surveyed cross sections of the floodplain, eriginally surveyed by
Cabooltwe Shine Counel] {CSC).

For the area dowmsteam of the Bruce Highway, the cvoss section spacing utilised in the
previous modelling was lypically in ihe order of 300 metres. The resuls obined from the
previous modelling were used to provide Council with an assessment of the likely extent uf
fleoding throughout the lewer rcaches of the Cabocllure River systemn Floed mapping
throughout this area was based on Coungil’s 11300 scale toragraphic mapping, which has a
contour inerval of one matre. The quated accurey of this tooaographic mapping is (03 metres.

The previcus 1994 food moedelling has provided an accepiable basis for the determination of
broar seale flood level pradicsion and hroad scale flood inundatien mapping,
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Freliminary flocding information for the proposed development has been determined by Parsons
BrinierhofF, and involved the following Lasks: ’

4  Modslling of the [0 vear, 30 year and 10 year flocd swrfaces was undertaleen for the sie.
using the flood levels coleulared during the proviouws 1994 Aeod modelling. These moedels
were prepared by constructing triangulzted aetworks (TINS) [or each flood event, wsing 4
seried of water level planes, the levels of which were based on the previons flood modzlling;

v  The boundary of the flood ioundation over the site was then created by intersecting the
madels of the fleod surface with the gronnd suiface, Tlood imundation boundaries were
created for the 100 year, 30 vear and 10 vear design flood events;

*  Preliminery investigalions mto possitle compensatory earthworks for the =ite have haan
complcted, bascd on maintaining cxisting condition {lood storage volumss over the sive.
Thesz invesdligations have invelved creafing bwo extended 6 pads ac the 100 year flood
lzvel The fill pads are irtended to extend beyond the existing 100 year flood inundation
line on [he yie, The 31 Baller has been gssumed to be g muctimum of 1:6. Three aress of
compensatory excavation are. proposed for the lower lying areas of the sits, thersby
offzetting the lost flood storage due o the fill pad. The excavated surface has been designed
10 be free driming, with 4 maximum depth below the sumounding natural ground surface of
1.0 metre, with a mitimnm excavated surtace elevation of RL 2.4 metres AT and with a
maximur cut batter of 1:6. The excavated level of 2.4 m ATID i3 based on acid suifate soil
considerations.

The results of these storage valculatiors are summarised in Table 2.2,

Prelimioarcy fend storage caleulations

Existing pround surface 6006120 159420 4463307

Proposed filled surface 6013244 62111462 N 458967
Difference {absalute) 7120 51742 226364
Difterence {pergentage) Q.10 034 2.83

From the flood storage volomes quoted jn Table 2.1, it is evident that (o their corrent form) the
proposed earthworks for the site will result in a smail gain in flood storage over the site tor the
100 year, 30 vear and 10} year ARI eventa,

The detailed report providad by Parsors BrinkerhotT is provided in Appendis F of this veport.

2.4 Teceiving Water Quality

Water quality data for fives sites within the section of the Cabodlire River adjacent to (he site
wae available from the Cabdoafture Region Warer Qualivy Srudy 18032070 (Counihan et af

2002). Sources of data for the study were Caboolture Shite Council’s Environmeotal |

Monitonnr Program for site CAB-8, and the Envircnmental Protection Agency’s (EPA) state-
wide water quality monitoring proaram for zites Cab-9.5, Cab-11.4, Ceb-13.4 and Cab-15.1.
Wonitoring occurred between October 2000 and September 2001, Table 2.3 provides a
surnma-y of the water quality resuits. The sites ars in order from upstream to downstream, with
CAB-2.3 the most dowsnstreann site.
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Tahble 2.3: Summary of wider guulity study resolis

b ' ' Rating' for Fach Site

Pacimeler | Cab-85 CABS® . CabIl4  Cab-I3d  :  Cab-15.1

pH Good Good r.'l Ciond Goed
Conductivity Goad Coad Gond Good GFocd
Dissalved oxyzen Good Peor Maderawe Munderata Pocr
Turbsidicy Modorais Pour Coorl woderate Gocd
Secchn Depth Cinod m%ﬂ;i;iant Goud Cond Cioed
Oiidisecd Nitcgen Poor Wodarae Poor | R TS Iocr
AT ooy Paor Poor Foor Poor
Total MNimogen (W) P hs%ft:tc;ient Puoor Foar Poar
Tial Phosphoras (B Focr Insquf;ient T Pour Four
Chlorophyil & Moderate Insgg::ent Moderae Iloderaia Foot
Chrpamic N FPoor Inggftjem Paor Foor Furwr
gﬁﬁfgﬁ‘eﬁ;f Mladerale ].nmgftx;icut Iloderate IWoderats Pouor
Overall Poor Poar Poor Poor Poor

'C@mpared with regional reference valoes for the protection of agquaric ecosystems daveloperd hy the HPA
{2001} and nationz] faccal coliform guidslines for pommury and secondary contact recreation developed by
ANZECC and ARMCANE (20007

The results indicate that overull the waler quality of the Caboolture River adjacent to the mite 15
poor. This is pomarily @ resull of a combination of pocr concentrations of dissolved oxygen,
turbidity and nntmients (Counihan et af 2002).

The SEQ Enviropmental Health Moniloring Program, 2002 Repeort Card for Caboolture Biver
eatvary indicates a vatue of “C°, with reduced levels for dissolved oxygen, slevated levels of
biological nutrient processing, clevaled levels of phytoplanioon and tetal nitrogen (TN}, and
high sewage nitrogen signals (Coastal CRC, 2002,

2.5 Enils
Sofl testing at 1% test locations indicates that all eoil on sice has mediam 1o thick (0. 1m-0.6m) A-

horizon depths consisting of sandy Toam texturs and 'ight clay to Light-medium clay subsoil
texture (Landloch 2003). Table 2.4 provides detai's of the theee soil types identified on site.
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Location Crests and upper Crests and upper to Lower slopes of rises
slopes of oses (L5 - mid slopas of 1ises, A-B:
15k usually 0.53-4% but
sore slopes op o 1
Concept Ried massive soil with | Deep yellow massive | Deep grey poorly
gandy loam surface soil with sandy loam drained zoil with sandy
surface logrr surface
Anslralizm Spil | Red Kandosal Yellow snd BErown Deep grey poorly
Classification Kandosols drained soil with sandy
loam surface
Lreat Soil Red carth Yellow earth {mmnor rlayed podsolic soil
Grroup yellow podsolic sails)
pH 6.0-6.5 oo surface 6.0-7.0 on surface 5.5-6.0 oo surfice
. 6.0 below _ 5.5-6.0 below 5.0-5.5 below
Permeahility Moderatcly permsable | Moderarely permeable ;| Slowly pormeabls
Drainase Well draingd to Innpertectly drained Poordy drained
moderately well
drained
Water holding | Moderate Lover toy menderate Lovw to moderats
capacity

1.  Source: Landlach, 205

2. A waiane of Sod T (abell=d BV} way ileniifed, Refor to Landlech Pty Lid (Aupust 20053} for fosther

infoemetion.

2.5.1 Agricnlural Land

An Apricullurs] Land Suitability Assessment was conducted by Landloch Pty Lid during 2043,
The report is contained in Appendix B. Soil samples wars taken from T8 siles contained within
the 100 year flood line, Table 2.5 notes the agricultural land class for each sail group.

Table 2.5: Agricultural 3and elasses for each soil gronp'

(PAWC)

capacicy

Loew Plant Available Watey C
= Low nutrient status and retention

3 May have toxic numiznt effects in subsoil

Class & — Crop land with
none 1o moderate
limitatichs.

Class A - Crop land with

canacity

= Low nurdent status and refeofon

= [ay have toxic tutrient affzets in subsoil
*  Paor inlermal drainags
: . Water erosion hazard

Soill B an Low PAWC
= Low matrient sLaleg and retension nens to moderate
capacity limitations; and
= May have loxie nuirient affects in subsod | Class B — Limited crop land
v [reperfect inbermal dreinaga regarded as marginal
*  Water crosion hazard cropping lacd with severs
limitaticns.
 Bell C = Low PAWC in upper profile Class 0 — Poatore land

unsvitable for contineous
cultivation.

1. Snuoze: Easdloch, 2003
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The results indicate that 35ha (an area of 28ha and another of Tha) of the site can be considered
as good quality agricultural land. However, given several other limitations agriculture is not
considered a beneficial land use for the sie, Thase Timitations ar2:

slow interma’ drainage;

low plant available water;

low initial nutrient regerves;
low nurrient refention capacity;
low subsoil pLE;

potontial water erosion hazords;
gize;

dizcontinuity of area; and
incommpatible adjacent land uses.

252 Acid Sulfate Soils (ASS)

Drouglas Pariners conducted an ASS and Geotechnical Investipation of the site between July
2002 and Apgust 2003, with fAzld investgations conducted over the 1. 2 and 3 July 2003
{Appendix I3). The areas investigated were restricted 1o potential fill sovree areas (refer w
Figure 3.1}, [n total, 20 test pits were excavated to 2 depth of 2.5m below surtace levels and soil
samples taken from each.

Each sample was field screened for pH and peroxide pH. Vizual inspection and pH sereening of
drains and creeks for acid drwinage sigos was also undertaleen, and indicated that the natural
waterway on site is impacied by ASS, with 2 water pH of 5.2 and ths presence of ron stains.
The drain: within the site do not appear o bo alfecied by ASS, with only very nuner iron scum
vizual and water pH between 6.9 and 7 8.

Labonutory testing indicates that zither low or maderate ASS levels were present in all samples.
The Total Actusl Acidity snd Oxidisable Sulfur levcl in 8 of the 20 test piis exceeded the
QASSIT Acdon Criteria betwean 0.5m and 2.0m below surfacs level.

253 Goeotechnicul

‘I'0 obtain an indication of seil syitability for filling parposes (Refer to Dmwing 1 in Appendis
B), standard eompaction and Californian Bearng Ratio (CBR) tests were conducted en 4
samples [rom select ateas on site. Results indicate the silty clay material within 3 of the 4
samples is a potential fill source. The vanahle CBR resuls (3% to 6%) indicate potential
vanabifity of plasticity and reactivity across the site, which may result in the reguirement to
source altemative fill matenal for ansas with pelendally stingset enginesing/beilding
construction requitemants (2g roads aod building pads). 10 required, this will be further
addressed during detailed design.

Additonal testing of the potential 1l source sreas and the areas (o be filled will be conducted ar
a later stage to enstre these areas are suitable. The testing of the fill source arecs wilt
specifically involve examining the following characteristics: the plasticity; the reactiviry onder
shrink-swell behavicur; and the sirergth reduction during wetting. Tesdng of arzas o be filled
will eanail assessment of the suitability of these areas wnder (11 induced loads,
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2.0 Contarmninated Land

Lot 10 on RP902079 is included on the Fnvirommental Protection Agency’s (EPA)
Environmental Mamagement Ragister (CME) but not on the Contaminated Land Repister
{CLR}. The norifiable activity thar was undertiken on site was storage of petrolaum produgt
ancor oil. Lol 2 oo BPOOYS 1e not register on either the EME or CLE.

Douglas Partners undertook a Site Contamination investigation betwseen Tuly 23 and Aognst
2003, with field investigations conducted on the 1, 2 and 3 Julv 2003 {Appzndix D}, A numnber
of potentizl sourcesfureas of contamination were ideatified, limited 1o Lot 10, including:

A cattle dip,

Underground fusl storage tank, bowser und vent;
Aboveground atorage tank;,

Chemical store;

Surface wagte disposal arcd; anl

Pine plantation arcas sprayed with herbichdes,

A total of 37 test pits were excavated and soils sampies ‘aken from each. The teat pits were
Iocared to target potential areas of contanunation The results iodivete thal el cunteminalien is
isnatad 1o 1he immediate area surmounding the underground fuel storage tank and bowser, This
efuates to approximately 10-20m” of affected eoil or 0.02% (lia) of the site. The contaninaticn
level 1dentilied was above the EPA’s Environmental Investigation Levels but below the haalth-
bascd threshoid for commercial/indust-ial and residential sites. Additional sampling around ihe
dip will be undertaken to ensure that areq is not contarminated.

As a result of the contamination {inding, a Remedial Action Plan and Site Mapagement Plan ;
were prepared by Dovglas Partners. Rﬂm.&d]ﬂl acdens to be carmicd out, as idemtified in the plan
will consist of thv: following:

v Removal of the underground fuel storage tank, bowser and vent pipe — excavated
and disposad off-gite:

=  Remaval of potroloum hydrocarbon affected soil — validated, excavated and Bo-
remerfated on-gite or disposed off-gite; and

*  Removal of any soil found 16 be contaminated ag a reoult of the further testing —
cxcavated and disposed off-site.

An application will be made to the EPA for a Section 124 Disposal Permit before any off-site
disposal ol contaminaned soi:, The Site Coneamination Investigation, Site Management Flan and
Remediation Action Plan were forwarded to the EPA an 19 Fehrusry WX for assessment. FPA
has issued o Concurrence Agency response which will require that a suitability statement be
prepared pror to any disposal permit being issued. |

2.7 Hiora and Means

Yumrah Pty Lid (2003} conducted an ecological assessment of the site during Apeil 2003 and
June 2004, This report is included in Full in Appendix E.

2.7.1 Flora

Field investigations detenmine &8 native flora species are present on site, none of which is
significant at Comumonwealth or Slale level. Fifty-one introduced species or weeds weme
chserved.
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Eisht vegeistion communities were identified, of which 0 communities (4 rermant and 2 non-
rommanty ave comprised of indigenous spacies. The native vegstarion is generally located in the
low Tying areas of the site, including drainage lnes. Beshwarer swamps, tidal creeks and banks
of the Caboolture River. Table 2.6 below describes the vegetahiom communitics nn site thar can
be classified as Begional Toasystems (BEs)

Tabla 2.6: BEs identified on site
= Vegetstion Commonity . -~ 7 Regional - Vegetation =
. - Ecotystern  Mandgomoent Aot
- Equikalent . 1994 Statas
s AR : . : oot - e
FPaporhark swamnp (Melalenca granguenerive) RE12.3,5 Of eonesrn
Bribie Island Pine Woodland {Caflitris colvmelloris) | RE12.2.5 Of concsrn
Tidal Mangrove/Swamp Cak RE12.3.5 Not of Concermn
Tidal saltrearsh REIZ.).2 Mot of Concern

A5 indicated in Table 2.6, two of thi: REs have o Vegetadon Maragement Act F994 status of "0f
Concern™. RE12.3.5 is associared with lower lving areas in the souh of the site and is present
over approdimately 20.5ha of the site. RE12.2.5 covers a minor area (0.334ha) of freshwacer
swamp in the southeast cormer of the site. In iotal, the “Of Concern™ vegetution covers
approximately 20,8404,

A not-remnant comrmmity of open Evcalypl forestfwondland with Eecelypr tereticornis (Blue
gutn} and other species is in mid-stage regrowth. It is consistent with RE12.5.2, which has a
Vegetation Manayerent Acd 1994 statps of “Endangered”.

272 Fauma
The following were identified on sie:

63 bird species;

13 mammal species (of which I species is introduced};
5 repiile species; ard

4 arnphibians species (of which 1 species is inraduced).

No significant tauna species listed under the Nature Conservation Act 1992 or the Envirorunent
Protection and Biodiversity Conservation Acr 1999 were identified on site.

273 Values

Overall the flora and faoma values of the sike are Tow W omediem, Yaerah Pty Pid assessed the
main ecological values of the site as associated with the waterwnys fdrafnape paths and
Caboulture Bives) and recommended retention of the vegetation on these areas and provision of
suilable hutfers to proiect ecological values. The ciparian and tidal vegetation along Caboolture
River provides the only faunal connechsly.
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3. Site Constraints and Opportunities

Following an aporatzal of existing site conditions, key envirommental constraints and
opporwnities for developienl layouel snd sormwalsT management wers identified (Tigure 3,1,
Figure 3.2),
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Flenre 3.1 Devefopaent Constrainis Identified On site
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Figure 3.2: Overland Flowpaths
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31 Key Design Consiraimts

Table 3.1 idenifics the constraimts considered in sire layout plannimz and stormvwarer
management desian.

lx];lle 3 1: Site Cumtra.lnm

Comsbeidings | L T - Thesexd)itio A
Low Iying vale of site. | = Mcs of the site is belw- 1040 year ART Ficund contour and any
devaloprent within these ateas will require filling, with
compenzatory excavaltion [rem within the gie,
8 The major prerequisites for winning of fll material in the flocd
plain are no adverse envirenmental impacts, ne reduction in flood
Slorage capacity and no inetease in flood levels.

ASE = Parts of the site have been identified a9 containing moderate levels
of ASS which will recice appropeiate treatment nd managenment
Juring developmeni acivites and yppropriate
rehabilitctionremedimion following sarthworks, The level of
treaiment required has been identified in e Freliminary ASS
inveshzation (prepared by Douglas Partners) as ‘very high’ (as
defined by DMNEME requirements}, due to the larpe volume of
makerial required to be excavated for use in filling of the sits,
Stormwater flows in exposed areas subject to ASS also need to be
managed to minimise the fsk of mobilisation of acidie material or
acid leachate Trom the sik o the Caboolnre River.
Fisherissfaaterways » Ty provide protection and management of fisharies resources,
buflering Dyepariment of Primary Industeies (DPI) gwidelines suggest a
T00m buffzr betwesn any tidal lands (taken at the site as the area
containing Gdalfmarine vegetation communities) and
development and the develeped arca {Figure 4,13, They also
suggest a buffer of 30 metres to freshwaters. DFI may consider a
reduced buffer if it iz approptiste to the development and its
alanagement strategics (Bavins et ai, 2000). Cooneil
requirements ane for 2 100m butler 1o Lidal saerways, and 40m
o {reshwarer,
Stormwater = The applicability of structural stormwatar quality hesd management
pracm::es (SOBMPE) is constrained by:
The lirnited infilstion capacily of the sub-steata agsuined from
preliminary geotechnical assessmenis. As such, Lhe sllenuaiion
of water quality within the subseils throogh local mnfiltration
would also be Lirnrted;
8 The low lying natare of the site; and
B Sensigve ecological areas (waterways snd REs)

Sigrificant and tidal ®  The paperbarlc vegetation of the freshwater swamps 1s classified ag
rogetation being “Of corcern’, a8 i smell remnant of Bribie Tsland Ting beach
torest. These aress are attorded protection under the Vegeietion

Manapemest Are 1999 and State Coastal Management Plan.
Ceological vadues in these areas are generally to be consorved
within the development by their exclusion from the developabls
arss whove the QOO Aood level. The halance of site vegetation is
regarded as being non-remnant, ond is therefore nod classified under
this systetn,

" Any proposad developmenl involving clearing of tidal vegeration
raquires appraval from DPL !
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A2 Key Design Opporluniiies

Table 2.2 desen bes the opportunities for the site that havs beesn identified, The oppertunitics
include thase Cabgoltare Shire Counsil noted should be maximised (Tnformation Requesl, 16
Aungnat 2002, Bacdon 3.2).

Table 3.2: Site Dppurtlmmes

£ P OppoTiunities”
Agquabc or perian

dl:ll: areas and £il] source areas n

areas) within the mapped extent of idal vegetation onsita.

Oppottumity to loc

Labitat velenlion and subslan ially clegred parts of the site,

creation. v Saline andfor freshwater wetlands could be ereated in lowland parts of
the zite to provide stormwater detention during peak flows, Wil
additionally enhance the landscajpe and recreation values of L sile.

TProtection of fisherias o Ireorporation of soitable butfenng o protect ecological veloes in

aad other eonlogiosl waterways onsite (Raft Creel) and in Cabooliure Biver adfacent to the

valucs associated with site,

waterwavs, = Avoddance of development activities {(incleding proposed excavation

Water conservation and | Use of rainwater tanks and porous paving to reduce e quﬂuLiL}r ol
Storrmwater racyciing neif leaving the site.

guality within the development poior to discharge.
»  Retention and nse of existing natwal dreinage paths (c provide for
marrient strippiag and eonfrol of How intensity

Warer quality treatment | #  Use of Water Sensitive Urban Design (WSUD) in treating stormwater

Pplintion mimimisation * CAtsource’ contral of pollstarts (eg sits specific measures), to targst
stormmwater ranagement and potentizl contaminants from individoeal
sites within the development {to be determined at detatled desigm).

revezetation . } areas from which fill will be sourced.

Rehabilitation and = Rchabilitation and revegetation of currently degraded areas on site and

3.3 Suitability of buffer distances

Table 3.3 identifies the proposed extent of buffering to waterways and fisheries resources, ss
required by DPI and Council.

Tahle 3.3: Buffer distances betwean watﬂrways and de'.felupment Feotprint

[ Caboolnue River 1D 100 100
Estnarine Areas 100 150
Freshwater Streams ) 50 40

Althonph the propozed minimum buffer extents are in some aress Iess than the Council and DET
requirements, the propesed final develeped ares and proposed areas for excavation for fIL only
approach the proposed (reduced) buffars in 8 few locations. However rehzbilitation of the open
areas in the remainder of the gite is expecied b wldmately provide o significamtly peeater actusl
buffer asea.

Addiconally, wilhin the completed development, greater oppoctunities are to be provided for
proection ol {ishedes/walerway valugy through stormwater manageinent, eevegetaion and
rehabilitation of degraded portions of the site. The approaches to rinimisation and managernent
of potantial envircnmeatal impacts arz discussed in the subsaquent sectiens of this ropert.
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4. Development Concept

41  Developroent Areas and Stages

There are three arcas proposed for development, shown on the proposed development plan in
Figure 4.1,

As indicated, the intent s to develop the gite in two stges, The first stage will predomin:ntly
invelve doveloping the arcas currently above the 100 Zlood level. The sccond stage will
invedve developing all of Area A and parts of the site which will require filling (3.2, areas below

Q100) (Figure 4.2).
4.2 Preliminary Fill Calcalations

Table 4.1 provides indicative caleulations of the extent of fill required for development, to
aohieve sulladde Qood Diaanity,

Takle 4.1: Estimated Excavation and Fill calenlations

* Ficavation . P D
Southem excavation 30400 m
Centre excavation 4< AN0nr
Morthemn excavabon 24,000m°
Southern fill plarform 40 800m
Northern [l pla oo 11,6000

The preliminary caleulations undertaken by Parsons Brinxerboff identfy that there iz sufficient
matzrial available on site w0 mest filling requirereents tor staged development of the site (to
achieve development above the (2100 Hoe). in keeping with Council’s requirement for balanced
cut and £l within the floodplain.
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5. Environmental Risks — Water Management

A qualitative envirgnmental nisk assessment has been undertaken to identify the level of effort
required to reduce and manage potential impacts related to water quality (as a major constraing)
within the developmeut. The risk assessment technique used generally follows the methodolegy
idemified in the Agsiralion Stondard for Risk Manogemery (ASNZES 4260:1999), provided in
Appendix A, which includes & description of the ratings system used.

A numhber of nsks related o environmental management during the development of the site
have boen idongfied, all with the poteobal to resuli in envivonmental harme Table 5.1 identfias
the environmental risks agsoclated with water management which are considered -applicable to
the proposed devalopmant.

Table 5.1: Environmental Rlsks assucmted mﬂ':l water mauage:ment

“Kisk 4~.ch1 -e T - Cunsequénice’  Rish . Potentigl Miliguion .
. P p o lewel . - e S
lmpﬂcta b cnvironmental valu::e- D 3 M *  Treatrnent of all
in receiving waters from stortmwater hirough
contamninated stormwater: the proposed syster
v Lyther before discharze to
+  Sedimeni; tecelving waterway.
= Nurients; »  Sgparats the o
L) FH; reattnent tratn 1nto
" Oiher contaminants, e.p, “regional” trains
surfactanis hydrocarbons, mather than end of
and heavy metals. pipe sistems
»  Somres prevention in
industrial araas,
i luding bumled

areas, bardstand areas
with catchment
syetens, ofl and
water scparstors fior
welielling areas and
epill management
procedores.

SwormeiFater syswem is E 3 [ »  Rrduce skemmwzter

inaufficient for capacity of nmnoff and peak

mnafl genemted. flowe

= Stormwater svstem
dezigned with higk:
by-pusy Lhroshold
and overtlow control

*  SLOCINWHLET CHpITS
and porous
pavements to raduce

peeak discourge

[}
z

High velocity wzter cansing c Use of a dispersion

ercxion and sediment deposition device suchas a

T Teesiving wWakers. sravel delta oo
selense paings

s Malliple slermwaler
release points

v ITse of a detentinn
basin pricr o, o as
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part of the ficst stage
of the Stormwater
fkaftaEeE mMent Syt
%0 a% b0 limit storm
weater peal flosas.

»  Flgs pf soawce
conlools such ax rain
waber collection and
ponoias paving to

lirnift peak flowa,
Putential o wolilisa.ion of i 4 E *  Implementation of
actd leachate in stormwater the Acid Sulfate Seil
dizcharging from exposed ASS management plan
arens. dunng sonslrvcion
and pperational
phazes,
Mortelity of existing amlfer E 2 L *  The stormywater
rchabilitated native vegetarion syslete W be
a3 2 resull of conlaminaled designed {o treat any
stormweier reooft: Stormivaler bo A
Pollutants- suitakle lesel [for
0 THoessive notoonts In W0 in Lz
runoff, receiving wakdraray,
1 Clogging through excess +  Individual sttes io
sediment; Implement stc based
O  Physico-chemical SLOITTWALRT
coataminants (eg heavy managcmznt
metals, hndrocarbons); ' appropriae tothe
QO Acid lzachate : type and sczlc of
Industry.

s (Contaminaced
stermwater to be
directesd away form
sensitive vegetabion.

Crealion of opportuniics tor B 3 H +  (lpen water and
mosqui to hreeding in gurfuce water stomges to be
water ponding o sike. kapt o p mininnn.

#  Other site based
maragemenlireames

nt as required {see
brelowr -Secton 8)

Lnproper mastenance of D 4 H & Use of stormwailer

stormraaterwater quality TAmEEEmEn

manegsmsnt infrastructure struciures chat will

resulting in the nablity of the require Low

4ystemn to adequately manaee maintznance over e

ST, design life while still
Ltaintaining
maximy etficiency

A minlenncs plun
for the developmert
[ the relesant loeal
autority.

#  Plazing storm weter
[reatment stmactures
within prapercy
boundunes, therelune
flecing the emphacis
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Risl Aspect Likelhood  Corsequence @ Risk . Potential hitiesiion,

ON properly ovwner
AL EENANe.

Flont moriality in stormwoter T 3 H = Uluz of appropriake

inlraslroelures (paeenlially stormwaser

comsad by choking by weeds & munagement 1o

excess nutrient/pollutant verlnee amreresr hoaeds.

loadine) - *  If possible, cxtablish

Follutanbs- partnership with a

O MNandP local comomunity

O Sedinent greeting group for

1 Haavy metals cevegetathondinzi ntad
oing natnral
wegetation condition
im glormwaler
features.
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6. Stormwater Management

Caboolture Shire Council currently has an generic minidelines for srornpeater manspement
(Hansen 2003, pers comnm.). For this sitc Caboolture Shive Council has requeasted as a minimum
the follewing informarion:

ro “The demtification of flowpaths over the site. Congideration showld be pheen o the
principler of water sensitive urban degipn and the ncorporation of natire! drafinnge
pathg within the altimete development.

2 The characrerisrics and quality of the area or wotensay to which stormmwater from s
development will be relentsed

3. fechnologies, structures or practices ther will be employed to prevent contamination of
Sforptadier, cnd & mitizate the Impact of stormmwater discharge at each progressive
stge of the propasal, and for the continued occupaton af the developwent”
{section 3.1 of InfurmaZion Bequest, 16 Angust 2002)

The churacteristics and water gquality of the Caboolture River {the receiving water) have becn
icentifted in Suetion 2.3, From the resuvlts of sampling adjacent to the site it was determined that
water quality in this section of the Cabanlture River is poor.

Through cessshon of existing agmcultural activities, reducing opportunities for ilzgal dumping
on the stte (through the site seing developed), and incorporation of appropriate stormwater
management within the develepmient, the proposed development should requll in 2 net

- improvement to water quality entering the Caboolture River estuary.

61  Receiving Water Qualify Ohjectives

0.1.1 Target Pollutants

Table 6.1 lists the pollutants which are likely to be penerated on site, and are most likely to be
of corcern with regards to stormwater managemnenl anul discherge waler guality,

Takble 6.1 - Pollutunts Most Likely to be of Concern
et

natural
solutians

Litier v v
Sediment v v
Hydroesrhong W possibly
Toxic materials _ v v
pH Altering Substances i v possibly
Wutricnes (ritrsgen and phosphomus) A
Fathopens possibly
{ bactaria, viruges and other microbes)
Hazavy metals poasibly
(often associatad with fine sediment)
Sorfactants ' possinly
Thermal Poliuiun ¥
“Mae:

1. Soweee: Briskans Cigy Crun 2t Subdivision and Tevslapment Gnidelines (ROC, A0000).
2. Shading denotzs key pellutants to be tereted for lrepping dorney the aperational phases (BOC, 20004,
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3. Kay heavy metil: include arzenic, cadmium, chromium, copper, nickel, leud und sinc {Source: BOC,
2000a),

A et of indicative environmental values and WQOs applicatle o the development have heen
derived foom relcvant Regional, State and National guidelines,

6.1.2 Environmenial Values

Faviemmental valnes were identifisd for Caboolture River as part of the South East Queenstand
Regional Water Quality Munayement Stralegy (SEGRWOMS) (Waterways Parinership, 2001}.
The values which have been determined 1o be relevant to the odal esmary are:

*  High vefue: secondary recrculion, visual recesalion, cultural hegitage, aguaculoure, dinking
WleT;

s Moderaic to high: human consumern

n  Moderate valne squalic ccosystem, wildlife habitat. irigation, stock water, farm supply.
oystering;

= Low velye: Primary recreqrion, industrial use.

These environmental values have bzen adopted for determining WOs for the sits.

6.1.3 Waier Quality Objectives

The envirenmental values above indicate a preference towards recreation. Howewer, in order Lo
provide for secognition of the potential for impacts oo ecological values, WDOs associated with
afuatiz senlogy have been adopted ae they are more siringant, and as such will antomatically
provide for preater protection of other idemified waerway vilues.

Table 6.2 scts out the relevant WQDs for Caboolre River associated with aquabic ecosystems,
based on relevant Ansiralian (ANSHCOUT, 2000) and Cueensland (draft) guidelines (EPA, 2{001).
The site will be privianly industeial with some cammercial, which wiil mean that haavy metals,
bydrocarbum amd siuilar pollutans may be present in stormwater ruooff,

Table 6.2: Summary of upp[icnhla WQD'S for the =ite
| Pullutant - S woo

No anu-pngcni{: ‘malcrial ulm’n

Llder
S in any dimension®
Total suspended salids (TES) 30 me/L”
Tata] phosphoms (T} 0.06 mgL
_Total nitrogen (TN} .45 mgll
Fazcal coliforms 1000 cfid 100mL
Adumininm ¥ mgT.
Arsenic 0001 mg/L
Cadminm .06 ug/L
Chrommiurn 0.001mafL
Cupper 2001 upfL
Nickel 0.008 mg/L
Lead 0001 ng/.
Fing D.ﬂﬂﬂlﬂgﬂ_-
Mo

1. Source: ANFECC (206 default migger velucs for the protwedion of agoatic
ceosystems in Southeast Austealion estuaring syseems, wiless otherwise stated,

2. Source: EPA (2001 Dreaft Quesnsland Water Quality Culdeling for sias] vt mind-
cstnarine reeches (no valne provided by ANZECT 2000,
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H.2 Stormwaier Treatiment Measures

Il 32 not pessible to fully determine the specifications of (the entire stormvwater systern nntil
detailed design of the proposed internal development layout occurs, end specific pature of
activities to take place is fully determined. Howewer, the main ohjective of the stormwatar
management system [3 to provide a thorough and misgraed approach to stormwatse
management through the use of a treatment train, ‘'able 6.3 wentifies the proposed elements in
the stormwater management system, with the following hierarchy to be implemented to achieve
the identilisd WiJ0s:

Minimization of runoff through source conrols;

Capiure and r2use of stormwater;

Treatment of poflatants from indusities onsiie;

Troatment wihilc 1o transit

Reduzion of peak discharres; and

The vse of end of pipe system such as wetlands for final reatment.

S

Tahle 6.3: Overview of Stnrmwaler MauagEmmt Mf:asures

 Poteatial TreatmeniMeasure - Hurping TR TR y
Cinsite tam water collection and Porous paving | & Potential to provide a supplementarv waler
supply fur the development.
U  Eeductionin the peak discharge ducing
stoTim events,
a Mlinimtsation of the amount of storm
water that bas ro be treated.

Cmsite treatment and spill control B Containment of any site specific spills
and/or contarninants from entering the
mia systerm,

Fwalcs andfor Bioretentdcn along the roads & Toweat and remove particulates <od

and edge of development. @xress nutrients (nifrngan & phosphoms)
m stormwater prior to discharge.

O FProvision for overland/matural flow paths -
for transport of stormwater,

Betention Basio {sulject to detailed desipn) U Redivtons m podk discharge during a
storim event to allow downstream
stormwater reatment mechaniams (2.2
wellands) to worl efficiently.

Artifizial Wetland (subject to detailed desi gn) | O Reductions in leveis of nuttents and total
suspended selidy in sturmaater prior 1o

diseharae.

As the proposed development is 1o be located on high {filled) 1and and surrgunded by flood
praing anel sweamp areas, the achievement of adequate and appropriate stormwater management
will represent 2o important design requirerment, The aim of the stormwater managzment systew
will be to caplure and meat stormwater at its source, including a provision that any facility
located within the development wEl have any necessary {site specific} meatment measures
whicl, are suitable for the particular 1ype of operation. The resull of this requiremsnt will be that
any stormwater released from individual aperations showld alrwd},r be subject o treatment for
site epecific contuminants.

Standard swales in ismdation are mnlikely to provide sofficient treatment. The fastalladon of
bio-relention trenches boneath the swales to filter captared runolf will provide g seoondary
trearment measure, with increased capacicy for removal of stonmwater contaminants prior #0
discharge. Vegetated -buffers planted along edges of the swale systemn will also provids

By Dl 35 Sngpuist 2EH
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enhanced initial treatment, thersby increasing the efficiency of stormwater westment
iR

6.3 Preliminary MIJSIC Modoliing

Preliminary MUSIC modelling was undertaken to identify and assess pogzible treatment
meagures and sive reguirements for the proposed developme:nt. The design and modelling of the
stormwater systemn has been cartied out in reverse - while the requircd Wik were kmown,
detatled desipn of the development has not yet been ¢amied Out, 30 in modelling vations
polential solutions, the size of the treatment train (eg length of swales & biofilters and types of
realonenl wechanizms) has been altered to achieve the requited W), For the modelling the
following assumptions were made:

1. Two arbitrary areas were used (based on the preliminary design for stape one of the
development); and .

2. Cach treatment train was modelled, while varying the cxent and scale of teatment
mechaiisms,

Two oplions for the stornwater systern were investigated. The first option involves the use of
standard swels and bio filtration system alonesidz roads, parkland, or siimilar aveas, The other
option is more epecific for the eite. As the area proposed for development is oo a hill above
flood plains, treazment is based on the idea of using a4 combimalion of gwales and 4 piped sysiem
to tranaport ihe waier to the top banks of the bafters.

Stormwater in smaller svents would be caphured initially in the upper drain, and be comvayed
via the pipe o a shallow spoon drain just below the top of the £ hatter, where it would overteq
the drain to disperse via sheetflow or naiual evaporation. In larger storm cvents, water woold
bz captored in the upper drain faster than it could flow through the pipe aystom. As the drain
filled, water will overtop the top of bank, and flow down the batters and into the natural
waterways and flow parhs of the flood plain (Figure 6.1).

Fignre &.0; Trewtrent and disporaal of siormowater m odge of developriont ares

Large stonm
Large fiowes overlop and disperse eyt level

Smeeall aiorm
ENETH [ewE!

As

Pipg weed to canvay low flows

6.3.1 Option [- Swale and Bio Filtration

The first stormwater treatment option invoives the use of bie-filmation’swale system along
roads, parkland apd clher open spaces. 'This syser was modeiled upon a standard Type | swale
as per the Water Sensitive Road Design Guidelines, produced by Brishane City Couneil, Tune
2003, The two ancas modelled were sef at 103 hectares and 4.5 heclares, based on preliminary
estimates of the proposed developable aress. The swale size and storage properties were
modelled with incrzasing 2reas and the treatment efficacies recorded. Due to the largs aumber
of low flow conditions, a fow based sub-sarmpls was nsed o help make the satistics more
realistic. The results of the smafl and karge source noedes are shown in Figures 6.2 and 6.3.
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As illustrated in the graghs abeve, the concentrations of TSS, TP and TH decrease in proportion
oy icreases in the biofiliration ares. From analysiz of the raw dats it was determinad thar for the
small source node, just over 800m of swals/brofilation is required in order to mect the WOk
tor the sitz, Table 6.4 shows the arcas of bio filtration that are required to meet eacl WQO.

The modelling indicated that just over 4000w of swale and bio filtmtion is reqmired to teat the
large source node (103 heetares) (o the reguired level (Table 6.43. It should be noted that this is
a very conservative approach to MUSIC modelling and it should be possible to provide less
treatment within the development while siil attaining the required WQO. More rigomus
modeliing ol e slormwater systenl should be underraken poce more detafled desim is carried
out for the proposed development. Tt can be szen that it is quils eagy to attain the required values
for TS5 and TP, while the greater sroportion of Lthe irealmenl system {s required to achieve
adequaly reducion in TH.
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Tuble 6.4: Required treatment lengths to meet specific WOQOYs for Option 1

Paraméter | WQO' " Langth Of hin- Largesource | Length'Of !
. o mode Littration per | : node tycatment -~ biodTtration. -
Ltreatment Heethars (small  * area rogoived - per Hectice
ares fequired- - source node} . ) ' (large sonrec

Small source

TR% 30 Approx §5m 18.8m Approx 730m 728
TP 0.06 180m 40m Approx 1825m | 17.71
™ 0.45 Approx BOm | 177.7m 4000m + 38.8m +

The medelling results show that on average, 177.7 m of biofiliration is required for the small
aregs and over 38m per hectore would be required for the large damas. This ditference in the
required treatment areas is quite noticeable, and could be explained by 4 number of reasons,
ncluding the cheice of sub-samwple bound used for generation of statistical values (withio the
modzl, and also the generation of both flows aad pollutant concentraticas. Once a final design
and layom has be developed it will be poesible to run a more detailed MUSIC model which will
give a <learer and mote accurate indicarion of the possible treatment mechaniseis and their
respective efficiencies.

6.3.2 Option 2- Swale Collection and Dispersion for Overland Flow (Bufier)

The second option nses a piped stormwater network wilkhin te devielopment and a swale systam
around the perimeater of the development foof print. This design incorporates the ratoral channel
flows and overland flows that alrendy exist with the site. For modalling purposee the swale
iength wag asstumed ©o be 3400m [which is 2 consarvative estimare of the possible length arcund
the castern side of tha lois). For the system to work pronerly and efficiently, the water mnst be
trcated in the swale and then dispersed over the batter of the doveclopment in sheet flow before
rejoining the natural overland flow paths. For this to ocour, & dispersion system must be used o
dispersa the water over the top of the slope (25 per Figure 6.1).

The modeiling was complered using the same sized catchments as for Option 1. The ol swale
length for each was 768m and 3100m. From the modelling the following resulls were gained
{Table 6.5)

Table ¢.5: Required treatment lengths to meet specific WOOs for Option 2
Paianiéter | WQO

“Polhitant | Pollutant loid

| * Concentration | for smeall suncee
N for smsll = | node
_suurce pode |

. Pollutani “Polluatant 16ad |
CConcendraiion o large i
- Far large souree  souree node
cnpde :

_ |

13-6 P R

136mgl. | 621 kefyr
TP 0.06 [ 0143mgl | 6.22 kg/m 0.143 my/L 253 kgfr
™ 045 | 1.68 myL 77 kg/vr 1.68 mg/L. 2550 ke/y1

In most cases It can bo scon that the values are unable to reach the required WO This iz doe to
a parameter in the model which, for each treatent node, sets a bassiine valwe for pollutant
voncentrations in water exiting that teatment node, This baseline value dnas not necessanly
reflect the actual level of treaument which may be achieved. As is the ¢ass for Option 1, when a
detailed development layout bas been confirmed the final reatnent options cun be modelled
and an appropriate solution for stormwater management and treatment identrhed.
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7. Soil and Earthworks Management

The proposal to develop the site will polentislly require signifieant amounts of earthworlcs, with
the potential to impact adversely on envirgnmental values on and around the site if not properly
managed.

specitizally, pards of the sile have been identitfied as impacted by Acid Sulfate Soils (ASS), and
the proposal to source fill material from in the floodplain of the Caboolture River has
Implications for water quality management and pretection of the Caboolwre River. Any
garthwerks will need o be undertaken in an appropriats mannet b mmmise andior mitigate the
potential impacts of ASS, with anitable procedieral and ea-ground controls in place. Exposed
areas of soil will also need to be managed and rehabilitated such that the potenttal for erosion
and weobilisation of exposed soils and sediments as a result of stonnmwater Hows is minimised.

7.1 Munagement of Actd Sulfate Sojls

The ASS Investigation undertaken by Douglas Partners identified the site as requiring an ‘extra
high® level of iressmesnl o ASS, and based on the ASS action criteria identified in the
ezensland Acid Sulfate Soil Techrical Monual - Soif Management Guidelines, November 2002
(Dregr et al., 2002}, Subsequently, an ASS Management Plan (Appendix F) hos been preparcd
for the site eonsisient wilh QASSIT requirements. The ASS Manapement Plan identifies
srecific snil management measures tn minimise or prevent the tisk of adverse impacts from
cxposcd aveas of acid sulfate soils. The managerpert oplions amd recommendations arg
penerally consislent with the ponciples of ASS manzpement idsntified in the Soidl Monogement
fuidelines, as follows,

1. The dismubance of ASS is to be avoided wherever possible.
2. Where a disturbance of ASS is unaveidabls, preferred management strategiss in order of
- preference arg: :
o Avoidanee or mindmigation of dizturbanee:
o MNeutrnhsation

3. Works will be performed in accordance with besf practice environmental managonent
{when it has been demonstrated that the potental impacrs of worlss involving ASS are
nanageable), o enrure thal te poleotisl short aod long term environmental impacts are
mimirnised.

4. The mauterial being disturbed (including /n site ASS) and any potentially conteminated
waters associated with ASS distirbznce, most be considered in developing 2 management
plan for ASS amdfor in complying with the geweral cavironmentol duty under the
Eivironmenzal Protection Acr J5594,

5. Becelving marine, estuarine, brackish or fresh waters are not (o be used as 4 primary means
of diluting andfor aewtralising ASS or associaled contarminated watars,

6. Stockpiling of vntreated ASS above the penpancnl grovndwater @hle wilh (o without)
contaimment will not occur.

7. The followiag fssues will be considered when formuiating ASS envirenmental managemesnt
strategies:

o the sensitivity and environmental values of the recelving envitonment;

o whether groundwaters andfor suface waters are likely to be dicectly or indlectly
affected;

o lhe heterozenedty, gzochemical and textural properties of sails on-site: and

o lhe munageement and  plapming  stategies of Local Govemment andfor Stame

Govemmenl.
Stine « Teaf 37 ’ Arguee 2004
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The ASS Manapement Plan for the development includes provision for ongeing management
and monitoring of the impacts of any ASE distirbed during development, including monttoring
of the :uecess of any treatment measurss for a period (specified in the plan) following
completion of the pmject. The managemant plan identifies information including construction
schedules, environmental management procedures, and mitigation measures o deal specifically
with risks from disiurbed areas of ASS (Tabde 7.1), and the program of any worls in identified
areas of A5S will be prepared and carrfied oot such the calent of disturbance {and potential for

fmpacts) is limited, apd can be relatively casily managed

A qualitative environmental risk assessment has been undertaken to ideniify the level of effort
required to reduce and manage paweniial Impacts related 0 ASS withio the development. The
risk assessment technique used generally follows the methodology identified in the Axstralian
Starclird for Risk Monagement (ASINZS 4360: 1999, provided in Appendiz A,

Tahie ‘? 1: Pl}tentlal Rlsks assnmated mth Mmm.gement of A.SS

Trl:.:]tmc nt M{'thud
Acid | A T _ ' o ASS S'I.'I.ld‘_i.- :Lndamliysmhas been
Salfate undertaken o clearfy define the
Soils extents of the ASE within the site.

2 Where ASS material is disturbed
duting eonstnetion, wse of suitable
manazemant and/or mitigation will
Be required to address any potential
mizks.

W Provizions for appropriate treatmient
and storage of any identified ASS
matenial to be wied in [lling will bo
required, 30 as to Jimit the potential
for exposure and mobilisation of
acid matenial.

O Wherever possible, canthwaorks
should not be undertaken in known
areds of putential of aciual ASS,

O The extent sod duration of soil
disturbance in areas of identiffed
ASSTASS should be minimised.

O To prevert the risk of de-watering of
existing arcas of ASS, stormwater
management infrastructure should
he designed to protect & maintain
existing grovndwater flows,
incorporating natiral intiliration and
overland flow post construction.

7.3 Freavation

The excevation of malerial [or use in filling has the potential to expese dentified areas of ASS,
with resultant adverse impacts to water quality and vegetation fpom acid leachate and
mobilisazion of soil metals firon, aluminium). Table 7.2 identifies twose aspects of scil
excavaton which may regull in the potential far adverse impacts, and brozd mifigation measiures
o addrese them,

Shang — Thradt 38 Anzipst 2004
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Disturbancz and | Reduced water quality in receiving | » Stﬂgmg of works to minimise

exposuce of ASS | waters through: the extent and duration of soil
to oxidising »  Reduced 211 {incrsased acidity} cxposure during carthworks,
conditions, and * Increased rmobilisation of ¢ Appropoale [reatment and
resultant relesss ruetals {iron, alumicium} management of acid sulfate soil
of acid leachats, conditicns encounterad during
- Impacts on [shenes'habitat valuas worlks.

in Caboolture River; »  Coprure and treatment of any

*  Tnereased visk of fish mortality leachate from exposed areas of

= Increased possibility of Dyngbvea ASS,

{alzal) Blooms in Moreton s  Separaton andf or diversion of

stormwater from disturbed areas
of ASS Lo minimize potental
acid leachate production and
ExpoT.

s Stabilisatior (including
treamment with lime) and
revesetzton of disturbed areas
and frorrow pits (Tmpacted by
A5 following eanthworks.

BuayfCaboolture Rivar estuary.

7.3 Filling
Two options for sourcing the required quantities of Gl are;

Option 1: Source fill materdal from ongite {prefarred); o

_ Option 2: Importation of fill material fram off site.

All {illing of areas below the QIOU flood level will utilise matenial sourced from within the
floodplain to achieve the required balanged cut and fill. Irrespective of the source of fll,
improper inanagement ol exposed yoils duing constuction may result in increased risk of
sediment laosport and contaminaton of unoff, Excavation of material from flood plaing wey
reprasent an unsaitable risk of adverse impoets from ASS, or alternatively, the costs of
management and mitigadon of ASS may be restrictive, necessiiating importation of AlE material
from off site. Addifionally, Council or other site restrictions may result in insafficient fill being
able to be won onsite. necessitazing impostation of 811 Depending on the source and nature of
imported fill, there 15 the potential for impartation of weed/pest species to tha site.

Table 7.3 identifies aspects associated wilh GTing activilics and the petentzl fmpacts, and broad
mitigation measures to addeess those impacts, while Table 7.4 identfies the degree of
envirenmental risk assoctated with eacevetion and filling activities.

Sratuy — Deuft W] Auaust 200
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Tahle 7.3; Polential impacts fram filling and mitigation/management measures
' Aspect ' " Potential lmpact(sy  ~  Mitigation and Management -
C ; ' 5 o Medsares

Ervsion and motibsston of Tnereased sunsporl ol v Tlse of erosion and sediment
s0il material (slippage, sediment to reeciving conttol measures.
scovtiag) during earthworlks waters. o Mimimdsiag ectent and duration
and/or construction. of expesed eoil during
comAiriion.
Pest specics in imparted fill Introduction of wead and/or |+ Contros on sowce and quality
pest species (eg Hed of 7il. material
Lnporied Fire Aats —
RIFAY in iwpraried Al
Exposure of any ASS material | Increased sisk of exportof |+  Treatment of any il which
in fill material won on site, acid leachate from the site. meludes ASS material. ,
«  Stababisation & revegelation of
expased soil areas a8 snon as
practicablc.

Tablc 7.4: Rating of risks from activitics and specific treatment methods

Ref | Possible  Likéltiond ~ Cobseqience ~ TLevel -~ . . Tréatmest Methed =~
- - Riski- - Bating - Raling -oof ' ' .

1. | Land E 4 H 0 Menirmies the riak of land shippape

slippage Uererwgly appuopriate sopivesring and
gtabvilization of earthwerks as soon
s pracicable.

u BIinimise andfor manage the extent
and duration of earth works taking
place at uny ooe time te cosum nsk
ol 30i1 glippace is avoided.

Sconring E 3 H O  WYegetation o other suirable means
is o be wsed Lo stabilise caposed
slopes or ather areas chat may be
prone b scouring

o Slprmwater ednirols arg (o he
tmeorperatad to mindmise runoff
down suposed steep pradicots or
construcied batters.

3. | Fire arts D 3 Ju5 | J Ensure any imported fiil is sourced

& weed from arens not within any E1FA

specier comirolled arza.

3  Enaure adherense to DPI
requirements and procedures
preveni potential spread of fire ants.

a  Dinsure any imported fill material
daes not concain vizible traces af
wead specics

4. | ASY A 4 E 1 Provisions for appropriate reatment

and storege of any identified ASS

materinl to be used in filling will be
~gquired, s as to limit the potential

[or exposore and mobilisation of

acidic material’creation of acid

leachate.

Ik
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74  Rehabilitation of Exposed Soil areas

There is a Tange of options available for rehabilitation of soil areas exposed during constriction,
gy 1herdified in Table 7.5 below. The most effactive response will be the use of effective
mandgement during works, and prompt stabilisation of exposed soil areas following
construction.

Temporary stabilisation of exposed batters can be achieved relatively easily by placement of
geotextile (ar similar) and muleh doning (or nunediately follewing) consiructivn, or
landscaping of exposcd banks with grass and larger vegetstinn as soom as possible atter
disturbance. The effectivenass of measurss 1o stebilize saposed soil areas will e augmented by
elfeciive swormwaler management to prevent swormwater trom flowing unhindered down
cxposed batters in high quantities or ar high velocitics. Suitahle measures may inclnde datention
of stormwater to teduce peak flows, diversion dreina’bunds, grassing of slopes, and rock or
grassed swales to manage flow velocities.

Tabie 7.5 Suggestﬂl measures fec vehabiliation of expusm:l sui] areas durlng Eunstrux:tlun

Measnre. 5 T Dutdome

Geotexule or 3 Siabilization of 0 Cover expaseu slones wnil gcntaxtlla pri or
similar on exposed exposed battars an o replanting to minimise potential for goil
slopes slesper gradierts roobdlisation.
Re-vepetation of O Stabilisation of O Placing both grass and larger vegetation on
disturhed areas sxpoaed battars the hanks o5 soon after disturbance 29
g Increased soil possble, allows the soil to be held

stebility during tomerher,

vegotation 8 Reduced waier velocity ducing stormh

extablishonent. . evenis.

O Redaced erosive poteniial.

Stonmwater O -3tovwaler [ows G Drversiun bunds and or channels placed at
managens=nt diverted from top of exposed soil batters, to divert

exposed soil areas stormwater from expoactd soil arcas and

ninimigg potential for erosion.

7.5 ehahilitation of (FAl) Berrow Piis

It fias been identified that in order t» achicve the preferred development options, a substantiaf
amout of fill will be required (see also Section 4.2 and Figere 4.1), which iz intended to be
sourced Mow sacavation ol malerid] oo site wherever possiblz from within he flood plain, The
site itvestigation has ideniified the likelihood of ASS materia]l beirg encountered dunng
earthworks, which if managed appropriately and in aceordance with the ASS Management Flan,
should not represent an impedimant o the re-establishment of vegetation in disturbed areas, and
the subsequent pretection (and potential enhaacement) of scologieal values.

The A3S Remediation Guidelines for the Mancpement of Coastal Flopdplaing in NSW, (Tulau,
BM.J_ 2000) identittes the tollowing suggested asproaches to rzhabilitation of coastal lowland
arcas which hawe been impacted wpon by ASS:

*  Plazement of 130mm topseil and approprate ASS Management:

*  Tlse of sedges and similar native plant varietics, which are able o accept soil pfi of 3.3;
" Use of grasses (green couch/marine couch} for ground eaver; and

*  Ensure that the sitz is well doained, particulary during establishiment.

Stntuz — Drafl ] Al August Lnﬂ-ﬂ!
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Effective rehabilitaion of disnubed areas will coarritute o the effectiveness of stormwater
management, through providing sumable areas for pameal polishing and nutricot uptake {in
somjunciion with omsite weatment for pross pollutants), Rehabilitation will also provide for re-
egtablishment of a variety of habitets, suitable for fauna species identifisd in the ecological
dSEESAIMSnt as present ur likely (o be present oa site, acd similar o what might be expected 1o
oo as natural revegetation took place. Tower aress cloger to waterways (Area A — See Figure
7.1} are intendsd 1o have a grassfsedpe chamcter, progressing through to riparian vegetation
types similar to the exizting Swamp-osk communitics. Higher parts, in the central porten of ihe
fill areas (Area B — sze Figure 7.1} are intendad to dizaplay 8 mors mixed grass and open
Eucalypt characiar,

Figure 7.1 idemtifies areas which are to be rebabilicated. Detailed rehabilitagion plans have not
yer beenr preparzd (these are wo be dope dicing delailed desiga {for subsequent approvals
processes), however, an indicative planting list has been prepared (Table 7.5), based on endemic
vegetation species idenfified on site in the Beological Assessment Report (Appendix D),
Rehabiliration of exposed soil areas should ozcur ag soon a3 practicable following any ASS or
earthworks management messures, with a suitable maintenanceestablishment period to ensure
chat rebabilitation measures are sucoessful, Rehabilitation should take place under the guidance
and direction of 1 qualified ecological ¢r landscape consultant, The suggested rehabilitation

schediile is identified in Table 777

Table 7.6: Snggested plant species for use in rehabititation (endemic onless marked *)

‘Speciks Nare ..

: Conungn Name

i Growth fornr

Areis 15 Tie used
Figu .

PFrojoct Mumber - 1063033

Carymdie fmtermedia Finlc bleodwood Canopy Tree AEP
Encalyptuy racertosn Scribbly qum Cancpy Tree B
Encalpotuy siderophloin Grey iranbatk Canopy Tree B
Enealyptus lereticornis * Foras: red gum Conopy Trea A
Lophostement suavolens Svwearmp bux Canopy Tree A
Actrcia cORCHIELT Black watila Sraall tree B
Apacin fmEricha Brizhane wartle Small rae B
Acocia lefveaiyx Dlack watile Small tree |5
Acaciq podalyriifolie Silver watils Sroall trae B
Alphitrnia 2ecefi Soapwond Small tree B
Allgvaswaring teraly She-oek Small trag AZER
Gilzchidon ferdincmdii {heess mee Small tree A& B
Glochidon summatrarum Hlochidoo Small trae A&R
Lertospermam pofygalifolion Teatres ) Shrub AXDR
Melalewen nodosa Prickty ieafed paperbark Shrub A&RB
Tramea aspera Foison peach &Shreh B
Croodenta romadifolin 1leth E
Phoredic Mndfodin Eiceflower Therh B
Cymbonagor refracius Harbed wire prass Clomring B
Entalasia sirictn Wiry panic Clumspinge B
Lepidosperma laterale Vartahle swordedee Clumping A&B
Lomandre longifpiia Tal: matrosh Clumping A&B
Ferniandra melifora Muany Doswered mapnsh Clumping B
Fomandri fysoeiy # Clamping A%kB
Thermeda trlandra Kangarao grass Clumping B
Thysanotas berosmus Native tris Clomping B
Tricoryne elador Tricoryne Clumping B
Prerichiurt esculentum DBreclen fern Tier B
Betrermiga articulata Joinled twigmush Aguatic A&H
Cwpeenes o oefhrfy Citant sedze Aguatic AdB
Junews naitotus Coroanon rnish Adquatic ALB
- Leyironic artisulame Gray 1ush Aquatic akhB
Sty Deadt & Mezist 2004
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. Table 7.7; I"roposed ASS rehabilitation schedule

ehabilitain, ltem- - Required Esfablishinent

Treanmernt of *  Treat exposed areas with & suikable As yoon as practicable
PASS/ASS neulralising agent (e.z. Aglime - after distorhance, and
Cal’03) in accordance with lining pricr o any substantizl
rates wentified for “very lugh tein event.
- traatment’ in the QASSIT Guidelines.
I v Soll managerend o be uoderlaker as
per Preliminary ASS Manape meny
Flan propared by Douglas Partners
—‘ {and apy subsequent detafled
' FEVISIOnN).
Stabilisation of » Stabilisation of exposed soif and fill | As soon a3 practicalile
I eaposed soll batters with geotextile fabric or after disturbance, and
I o N ) similar, prior to any substantial

= Reverstation of excavated areas with | rain event.
native grasses ar sipalar,

' ‘ w Reveectation and landscaping of i1l
batters.
Eehabilitation r  Fevegetation with native plan specics | Ongeing — following
: ' fromm the list atwve, W poovide for sieeessful meatment and
: | reestablishment of natumal andfor seil stabilisation.

| habitat values.

—_

!___: Siatng - (mkt d3 Anpust 2004
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8. Moesquito Management

A separate Moaquite Management Flan has been provided which providas detail: of specifie
management mechanismz vo be applied W minimise the impact of mosguibees within ibe
propoced development. Reoadly, the methods applicd 1o the management of mosquitoes e
consistent with the relevant Quecnsland Stetc Government documents relating to mesquiro
managsiient, namely:

" Quidelines to minimise mosquito and Biting midge problems @ new developinent areas,
produced by Queensland Hzalth, 2002: and

*  Mosguite Code of Practice for Qreensfand, produced by the Loca] Government Association
of Queensland, 2002,

Proposed initiatives for mosquito management withia the development include:

»  EBarthworks design w0 avoid creation of antificial ponds which may be likely Lo provide
oppornidies for mosquite brzeding omsite;

=  Ensure the site is free draiving to minimise surface ponding of water which may provide foe
oppurerdistic bresding;

* Conrrol of potendal mosquite breeding (beough habitat medification and mmimised
oppononities Tor onsite breeding in preference to reliance on chemical contral; and

*  Avoiding the creation of large areas of heavy wvogetation onsite which may provide
mosguite harbowrage and movement corridors from identified breeding arcas ncar ihe
Cabooliure River into the develnpment.

Status — Dl L1 Anznst W00}
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9. Concluasions

The analysis has identified a nuisber of potential aspec:s of (he propused development which
may impact oo environmentz]l values in and arcund the site. Howewver, it 15 envisaged that
potentfal Impacts ¢an be adequately and appropriately managed during developroent aetivizies.
The most significant aspects of the developmant with the potential t¢ resulf in environmental

impacts, and the propesed mechanisma to menage them are identified in Table 9.1

n Eomd sterage
capacity 1o the Caboclniee
Rivzr Flondplain from
axarymtion and Glling,

Excavation and filling bas been designed oo be in
balance to ensurz no loss of flood storags in the Tlood
plain

Impacts on identified “Of
Concern’ and ‘Bodangered
regional ecogystem.

Mo dawslopment activities are proposed in areds of
State significance Regional Feosystem idencified on
gite.

Linpacts on walerway ralucs

FProvision of minimon: 100w to Caboolhoe River, 3ha

to ather tidal 2reas and 13m to freshwakees.

Lowr

However, stormwater will be menaped to ensure
discharge water quolity is cansistent #ilh {he protestion
ol wiler gualily values in the Caboplture River.

Low

Addverss Impacls on
hiodiversiggthabiear vahres
within the site

Habitat values within the site are currendy degraded.
The: proposed developiment retains significant areas of
potertial hobitat in the porton of the site balew the
QL0 Foed level, Opportunéties have been identifiad
for rehabilitation of areas to be expluited for il
material. Rehabilitatinn will utilise endemic nafive
vogetution spocica whercver possible, It is cxpected
that apprepriate rehabilittion within the floodplain
will provide for enhanced habitat value,

Exposure of acid su'fate soils
during exeavation ko A,

A Preliminary 485 Managemes: Plan for the
development baz been prepared. All aress of
ASHPASS exposed daring congTmetion asiviies will
be managad in accordance with the ASS5 Management
Plan and {XA55]T Guidelines.

Low

Impacts from Mosquitos

Mosguitoes have been identificd by Caboolmre Shire
Counci] as a potentia: problem for the site, A Mosquito
Management Plan has heen prepared which is
comgistent with relevant Government Guicelines
preduced Iy QLD Heallfr wnd hie Lusul Geverniment
Assoctaion of QLI

Management intiatives will be supplemertad by
additonal informadon o promote awarenegs of
mcsquibe Lssues in zonmactors andfor staff working
cogite during constructisn and aperational phases of
the development.

Lrw
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Appendix A - Risk Assessment Methoedology

Creneral Definitinn of Rislk

Hor ‘his project the sk associated with an event that may cause environmental impacts 15

defined ae the produer of:

»  The likelihood of an untoward impact eesvlting from that event accurring (likelihoond of

Lnpacth; and

t  The seventy of the consequences when the event aocurs {consequence raung),

Likelibood of a Risk Eveni

The .ikeliliood of a risk event represents the probability of that event oceuTing. The likelihoed
of a tisk event for each tisk scanano has been selected from Table Al

Tahle A1: Qualitative Measnres of Tikelihoad from AS 4360

A Almost certain | Will alragst certainly oceur once a vear,

B Likely {s likely fo occur once per | — 2 years

C FPossible Wloderate chance of occurrence with a frequency between once per 3
' years #and once per [0 yedrs

D _| Unlikely Unlikely 10 oeeur with a frequency of ones per 20 years

E Hare Extremely unlikely tn occor, eg, graater than once par 100 years

Consequence Ratinge

The sonsequence rating reflects the severity of the sovironrentnl consequence if an overflow
event ook place as a result one or more of the trigrer events occurring. The rating does not
inelude an assessment of whether or not the event will acour, as this is includad in the likelibond
of impact. Tn detovmining the consequence rating, it is assumed that the event has eccurred
Hence, cnly the severity of the event’s effect is being agsessed for the given ares of influence of

the overflow,

The severity of nzlk will depend upon the geographical extent of ecosystems exposed to the
event and the magnitude of the effeets. The measures of conscquence arc deiailed in Tablc A2,

Tahle A2: Description of measnres of Conseguences of an Event Oecurving Prom AS 4360

T
o1 Insignificnnt | Mo sigmficant off-sive impact; low cost
2 Minor Minor on-site Linpact, very minor offsite impact; moderate cost
3 Maderats Muoderale on-site hupact with somg deltiments) effects, minor offsive
impacts with limited detrimental fimpacts; moderate cost
4 Major Off-site impacts with major demimental effects; high cost
5 Catastrophic | Tosxic release off-site with substantial detrimental effects; very high cost

Motz Cost eafers 10 poteolivl rerosdial worksfmmpair of pot=otial harm.
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Table A3 iz Lhe risk analysis matnia used o decive e cisk rating foe each tisk scenacio given the
identified likelitood of mpact and consequence miing, The malox was 15 from the Austrolion
aid New Zealand Standard 4360 . Risk Management.

Table A.3: AS 4360 Qualitative Rislkk Anslysis Matrices

‘Likelindod - :  nsiguificant. ;- Minor -7 -Mbderat atastr

i a2 -3 4 N5
A (almost certain) H R R
B (likely) M H H E E
C (poesible } L M H E E
D {unlikcly} L L M 2| E
E (rare} L L M H H
MNutes
FE = Fxireme risk; deisiled research and management planning regqoired
H = High risk; senior management attention — substuntial eite specific sonlmls negwined,
M = Muoderale isk; mancgsumnl esponsililiy nwst e specified,
I. = Low risk; manage by mutine procedures.

The focus with risk asgesyment iz munayrement.  When interpretinog a mek analysis, it i
impozant to consider both the probability and consequences in order to place the real osk in
perspective. In particular, where the probability of 6o event s rare and the consequences of thar
event are catastrophic, the risk may be described ac “high™ warranting a closer axamination.
Equally approprizte responses may inchude addibonal safery Feabwes o reduce the poteodial
consedquencas to an acceptable level or a change in management practices.
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Appendix B: Agricultural Land Suitability Assessment Report
— Landloch Pty Lid, 2003
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Appendix C: Acid Sulfate Soils Investigation and Repori -
Douglas Partriers Pty Lid, 2003
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Appendix D: Contaminated Soils Investigation and
Management Plan — Douglas Partners Pty Ltd,
2003.
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Appendix E: Ecelogical Assessment Report — Yurrah Py Ltd,
2004.
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Appendix F: Flood Study and Report - Parsons Brinkerholf,
2004
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Appendix G: Preliminary ASS Management Plan — Douglas
Partners Pty 7.4, 2004,
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