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1 INTRODUCTION

FloodMit Py Ltd was commigsicned bty Mr . Toudand to provide a flocd assessment report
o accompany an application for proposed residenhal aparments 3t 164-173 Wiltagong
Road, Bowral

The proposal includzs a three storey spartment complex with a total of 34 three hedroom
apartmants, 10 wo bedroom apartmenis, and 2 one bedrpam apadments  Basameant Gar
parking for 93 cars is also propazad

& site plan & shiown on Flgure 1 Tee axieting site compnsat S r@tidanhal alsments with
frontage Lo &ither Mittagong Eoad or Victona Streel. The 1otal 2ile grea is approximataly
5. 510m*, and 13 zered BA Mixed Use under Wingacarnbes LEF 2010 The $ite 13 mostly
vacarl larnd, wilh a number of prewoue homas now ramoved One house ramaimns al the
comer of Mittagong Rogd and Yictoria Strest.

The northarn boundary of tha site 5 ad@cent o Bivalul Park . and within 25m of Mittagong
Cresk. Miftagong Creek has a catchment area of 30km?, which drains in 8 weslerly direction
through Bowral to 1he Yvingecarribee Rwver

Mittagong Creek has a history of llooding. Significant floods have ocourred in 1915, [arch
1UTE, Augual 1985, Apnl 19EB, Chlaber 18980 and Juns Z016 The Sowral Foscofar
Marnagaman! Sludy and Plan [Bewshar, 2009] idantifias that tha subyecl siba & potan bally
affected by fliooding Fleoding is therefore an smportant consideraton to the proposed
develapment af he site,

This report pravides a fload assessment of the site, inchuding:

11 areview af llood behawviour,

iy dezcriplion of the proposed developmeart and  companzatory  flaod  rmiligation
MEAsLres.

my a locd impacl aesassment ¢ the propaeed devalopmanl using e computer model
developad as part of the flecdplaim managament study: and

W} an assessment of the praposal in terms of Council's flosd nsk management policies.
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2 REVIEW OF FLOQD BEHAVIOUR

2.1 S0URCE OF INFORMATION

The sile is within the Mittagong Creek catchmeant, The catchment has & hislory of floeding
protlems. and a numier of lood meeshoations haee Deen unoaertaken The most relevant 15
tha Bowral Flecdptar Risk Managamant Study and Flah (Bawsher, 2009}

The laodplain management study ard plan provdes & range of recommended megsures 1o
ba implamanied within the caichment to allewiata tha flood sk where faasible The sludy
also includes & number of specfic flood investigations thar d=fine the namre of floeding
willir Ihe catchment These nclude

i1 Flood Study Review (2004)

Thic wac tha revisw of an ariginal councl fiood siwdy prepared n 159800 5 new feo-
dimensional hydraulic model (Tullow] was developed 0 simulate flood behaviour
throughout the catchment The moedel was cabbrated to the April 1933 and Octaber
198% floods. W was than usad o timulata flood behawour For a ranse of dazign floods
including the 5. 10, S0 and 103 year AR floods. & probable maximum flood (PRMF] was
also simulared

iy Flood Study Update (May 2005)

The flood study was updated in May 2005 to include the newly constructed Bowral
Stres! Bndge Blockage 1aciors apphed at culverts and bridges were alsg reviwed
The prewously assumed 50% blockage allowance was reduced o 29% ar e new
Berwral Sireet Bhdoe, and fer struclures at Mitaoong Road, Mount Raad and Crlsy Hill
Road. The update aotes that lheia wera o signilicant changes to flood levals in Ihe
100 yvear fland.

m) Fload Study Addandum (2008).

Further sensitivity 18sting 1o assumsd blockage facls and potential cdimate changs
vanations warg assessed durng OCecember 2008 and documanied n 2009 The
Tuflesw modal softwara was also updated (rom Build 2003-07-8A to Buld 2008-08-AD-
ISF1 The new soffware resulted in flood levels being reduced by between 0.1 to
0 28m in he 100 year flood, paricularly ¢niha upetream side ¢ calverie and biidges.
An unblocked scanario was also assessed and the 100 year flood profile taken a2 the
maximum of the Bocked and unbHocked uns, The PIMF was also re-run using the new
soflware, bul only for the blocked scenaria. The addendum recormrmeands that the
December 2006 flood model rezultz {for the 120 vear and PMF flocds) be adopted for
applying council's flood risk management provisions inits OGP to properhes within ths
Pitlagong Creak, flacd plzn,

Flood lavels quoted 0 this report far the 100 year and FMF flaads including flood risk
Management pracinet mappng ane denved from the 2008 addendum Floode more frequeant
than the 100 year flond werg nor assessed g5 part of the 2008 addendom. and have been
extracted from ibe May 2005 updais,

All flood impact assssament modeling has been undertaken for the 100 year flood wsing the
magimum af the blacked and onblocked sceranas, consistant with procedures adoplad in
the 209 addsandum.
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23 EXTENT OF FLOODING AND DESIGHN FLOOD LEVELS

The estimated exlanl of flcoding in the 100 year flood i the vicinty of tha subject saite =
shownoon Figure 2. Alsoincluded are flood level contours at S 1m intervals.

Fiqura 2 indicates that about 39% o 1he sité would ba nundated in e 100 yaar flood. Flood
lzvels are shown 1o vary from RL 2725 to REL &72.6m AHD The southem portion of 1he
property. frantng Victong Street, s an higher graund and 15 net inundgted i e 100 year
Flowcad.

Creesign fodd levels for g range: of llaads that are apphcable 1 the site have been axiracied
from the relavant Tullow modal gnds, and ara hsted in Table 1. Thaze razuliz ndicate
relatvely minor differsnce betwaen frequent flood events (such as the % yeer flogd) and
maor pad avenls (Such as the 100 year figed) Thers s howayver 8 sigrificant norgase in
fleod laveds in more exstiarme svants, such as the probable maximom flood {PMFY The PIMF
is an aslimatz of 1he largest Moad that could concenably ooour

Ei'i'.:.: Fload Levels {m AHD| at 164-178 Mittagonyg Road, Bowral
Design Flacd Maximum :vnlltr;:[?;.mjecl Site —
S¥ear AR Flood Eizx 2 Flood Eudy Updale (Bewsler 2005)
10 ¥ =5r ARI Flood 3723 Flood Sudy Updste Eswehar 2005)
100 rear 4R =lirul EFfF R =loarad Sndy dndderdum | Bewshiz F0045]
FMF =100d BrE4 Slpod Ztudy Addendun |Bawsher 006]

23 DEPTH AND VELOCITY OF FLOCDWATER

Figure 3 illusirates the maximum depth experienced in the vicinity of the subject sile in the
100 year flood.

The depth of Rooding is greatest along the northern Boundary of the site, adjacent to he
pubhc raserve. Flooo depths i s vty range fom 13 (o 1.8mon the 100 year 1o,
Flood depths progrecsively mduce fowarde tha coulh The depth adpacent o the proposed
building footprint (1g the northem limit of e basemeant parking iz typcally 1.0m

Flood velocily veddars are also illustratad on Figure 3. Yealocities shown are far Lhe 100 year
flied and the "unblocked culvert” simulation, which provides the highest flood velocities at
the sutyect site Flood velarines are typically oreater than 2 0mis within the main creek, and
raduce on the Noodpain with distance Irom the creek bank. Flood velocities ranga Trom &4
to 0 7m's along Ihe nodhem site boundary. and are typically 0.2me's along the proposed
bl g faopaint.

The product of velacity and depth is often used to provide a3 measure of the hazard that
affacts a proparty A value of 0.4me's 15 usually ragardad as 3 himit for safety contiderations.
Figure 4 illustrates the velocity depth produclin the 100 year flood. The majority of the area
lacated within the propased building Fzotpnnt has a reletively [ow velocty depth product of
between §.0 and ¢2m7s This increases 1o about 0 3m'7s at the norbem himt of he
proposad building footprint. The velocily depth product conlinues 0 Ase towards the creesk.
The grea within the public reserve increases to ouer 1 0mé's, which constihtes paricularly
hazardous condibions
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24 CLASSIFICATION OF FLODD RISK

The Bowral Flasdplzamm Managemani Stody and Plan catagorizad Lhe floodplain o four
differsnt flood risk management precincts. These include:

High Flood Risk — Land balow the 1003 yaar fleod thats subject 1o a high hydraualic hazard or
where thene are significant evacuation difficulties. Most development is restricted from this
Area

Mediurm Flogd Risk — Land baelaw the 100 vear flood ihal 5 ot subyect 1ooa high tedrauhe
hazard and where there are no significant evacuation difficulties. Development is ofien
permitted wathin this area subject 1o satsfying a8 numbker of lood nsk managpemeni
davelagrment controls

Fongs Low Flood Risk — Land that is 1852 than 0.5m above the 100 vear (lood leval. Thue
area is within the 0.5m lreeboard 1hat is added to the 100 year flood when specifying
oo flaar levels for residenhal lype develagment

Low Flogd Fisk = Land that 15 above the 100 year food. but skl potentially sffect by flopds
up to the prabable maximum lood (PMF). Thare are fadw llocd risk managerment conlrols
within has area.

The flgsd nsk mapping i the vicmty of the subject site 15 shewn on Figure §,

The subject sile comains all of {he Mood risk management precincts listed abowe, The
propoged building icotprnnt &l ground level {ig [he basement parking) has baan adusted so
that it coincides closaly with the boundary berween the high flood sk and mediom flood nisk
preancts The upper [avels of the deyaloprment Syertiang the limk of the hasement parking
and tha nigh flood ok precinet howaver thece fioors are mar2 than 0.56m above the 100
vegr food level and provide no ohstructions inthe 100 year flood.

2.5 POTENTIAL CLIMATE CHANGE IMFACTS

FPoiential cimate change can affect flood levels throwgh either a change in design rainfall
intersiies or & change in mean 323 level.

A1 Bowral, chmate change could potentbially alfect fload behaviaow by increasing the seventy
of flood producing starms or other weather syslems However, there is still considerable
unceranly regardng the magritude ol any impact o chimate change on design rainall
intenzities. The Bowral Floodpain Managament Stedy and Flan (Bewsher 2005
recermmernced that any changes to flood planming levels e dstered  unbl mproved
projechans of changad ranfall itensitias with chimata change become avalabl
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3 DETAILS OF PROPOQSED DEVELOPMENT

31 SITE 5LIRVEY

A detailed survey of the subgect site was undertaken by Campbell & Anderson in January
2002 The survey includes site featuras, ground levels, and cantours at 0 Sm intervals The
aite survey 15 nchaded at Flgure &

Spot Beels from the site suregy have baan comparsd wath 3 qioital glevahsn madal (DEM)
that torme tha basis of the topography included in the Toflow madel This companson
provides an indicaticn of how accurately the flood madel represents site condiions and the
accuracy of ihe flaad mapping n s area,

32 COMPARISON OF SITE SURYEY WITH TUFLOW MODEL

The TUFLCHY fMood model results. ncluding the flood exiert mapping. is based on he
results af a DEM [hat was prepared inam phetogrammeatne survey acqured by Counol
approximaledy 20077,

& total of 120 pointe from fhe sita corvay were digiised, and the coresponding lvel from
the Tuflow DEM extracted for comparison purpose. The difference in ground levels between
the tweo survey sources 15 llustrated on Figure T,

The mean differsnce for all points compared was determined to be -0.228m. That is, the site
SUnvey is an average & 328m belgw the photogrammeltnic sureey. Furthermore. 7% of all
points comparad hava a diffarence that 15 lesz than O 1m, and 93% of all pontz companad
have a difference that is less than &2m. This is 3 paricularly good agreement, and suggests
thal he photagrammetng survey 15 reprasentanee of actual sile concitions

The flond exterits shown from the TUFLOW model are therefore expecied to prowde a good
represaniation of the actual 2atent of 1nading within the site,

33 PROFOSED DEVELOPMENT

The proposed development is shown on archiectural plans preparsd by MMA Architects,
The mast relevant include e Basement Floar Flan (Dwg DA02 O7); ard the Grownd Fleor
Flan (Okwg D&0d 3531 These plans are auached as Figure & and Figure 9.

The propoted davelopment ncludes a3 three story  resmdermal  apartment  complesx,
CoOMmprising”

11 Basemant car parking For 85 cars a1 RL 570 11m AHD This i below tha 100 year
fleod leval (G728m AMD) but 5 prolectad Iiom nundabon By ihe driveway rom
Vicloria Street that slopez wup from the pathway at BEL 87373 W a crest level o
RL 874 03 beafors entenmg the basement The frest Beal af the driveway entrance
1 43m above the estmalad 100 vear flood leval. Four hfts and stairsalls are localad
near each of the basement comers.

The Lasarmenl parking area s the by part o the building that 15 located balow e
100 year Tlocd level. and is hat part of tha devalopmant thal could potantially impacl
on floosd behaviour in such an event. The basement footprint originally extended close
ta e northern boundary of the sufject sne, bt bas been moved bach to be localed
oulzide the migh flocd nsk boundary. This reduces the polenbal flood hazard W he
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siructure and halps 1o mirrmise any advarsa flood mpacts. The basement footprnm
haz baan digitised and shown on INe varioud s figures inthig report as 3 rad cutline.

iy 22 apartmerts on the ground floor level, with floor levels at BL 673 11m AHD Thisis 8
murmnom of 0.5m above the 100 year flood leval Tha ground floor laval i nol
inundated in the 100 vear Mood, but could still ke inundated in more extreme flood
everts.

Mozt of these aparlments ara lecalad abova the basamant parking faslprint. The [our
northern aparments sxtend parly over the open space area 1o the north of the
hasemenl. These floors are suspendsd on piers over the high Tlgod risk area.

my & apartmente an the hrst foor level, dus B groond fladar aparhments with oppear levals,
with floor level at EL 673.01m AHDO This level is above the PMF flood level of
RL G756 4m AHD

i} 10 apariments an the secand floor leval, wilh lloor levele at BL §78.91m aHD

34 POTENTIAL FLOOD IMPACTS

The develogment 15 patially locatad within the 100 year flood exlent and could potant@lly
have an impact on existing flood behaviowr in swch 3n avert.

Tha footprimt of tha basement parking wall resull in a2 lats i Nood storada and flow
conveyancs in the 100 year flood, The main impact is hkely to b2 dus to loss 0 flood
storage, from the displacement of floadwater previcusly cocupying the sive of the basement.
Thiz panl o 1he floodpiain has relalivaly low Niood valocies due 10 the shielding affact Trom
the downstrean raibway embankment.

Thare could alzo be same impact Triem changas in flow convayance, particalaly 1cwads he
northern portion of the site where flood welocities increase as the subject site consists of
farrmer resmenngl properes. e Tullcw madel assumes 3 relatvely figh roughness
coefliciert n=0 13 within the sita Thes accournle for the gresence of chrubs, trees, minor
structures and the impact of boundary fences. All new boundary fences wathin the high flood
nsk precinet are propased L be of 2 permeable, tubular steel bype sachen, This s n
accordance with Cawncil’ s flood risk managemant raquirements for igh Nood risk armas, and
may resdlts n some miner flow improvements. However. £ has been conservabealy
assurmad that the model ughress wilbin the subject sie 5 unchanged

Foiential flood impacts have been derved for the proposed develagpment with and withawu
compensatory ood managemenl measures  The flocd impact assessmant has beon
undertakan uzing Council's Tuflow modal, and iz further reponed in Sacthon 4.
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Figure 8

,%/ Basement Floor Plan
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Figure 8
Ground Floor Plan
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4 FLQOD IMPACT ASSESSMENT

41 METHOD OF ASSEGEMENT

The TUFLOW computer model that was ariginally developed by Bewsher Consulting for
Wingecamibes Council as part of the Bowral Flzzdpiain Risk Wanagemen! Study and Flan
(Bewsher, 2009} has hean used 10 ascest ha mpact o the proposad devalagmant an fload
behaviour.

Three diferant options have baan assesced.
Crphian 1 — The propozed develapment with no campensatony fasd manage ment maasures

Option 2 = The proposzed development including compensatory excavation from 1he
northern pohon af he subect site,

Ciption 3 = The proposed development inciuding shallower compensatory excayation from
the nodhem poron al the subect site and partly exiending inla ke pubhc
reserve.

The assessmeant 15 based on the 100 vear llood with snbical starm durabion ¢l 3 hours The
model has been rin for bocked and unblockad culventridge scenarios and the maximum
envelxe of resulls adopted Flood levels far each of \he three options have Been compuisd
and compared agamst flood levels for easting condihons

4.2 OPTION 1 - DEYELOPMENT WITH NO COMPENSATUORY MEASURES

Ciphiarn 1 assumes thal the developrment & Construcied with nd compensatory  flood
management maasures The bulding fooipeint &1 ground l2vel (basement parling area)
displeces o volume of some 997m” 0 the 100 year llood and prevents any Conveyancs
threugh ks part &f the Aocdplan

The bwiding fFeotprnt &t ground level was includad inthe Tuflow model by reising the terain
surfage 0 this part gl ihe madel above Ihe 100 year flood This pravents any poncing o
fliccchwatar within the building feotprnnt and alse any flow Ihrough Lthis area. That pad of the
site ta the north of the basermeant parking area was left unchanged.

L flood impact map has been preparad to illugtrate e changa in flood levels dee 1o 1he
proposed development, The flood impact map for the 100 year flood is shown on Figure 10,

Fesulls indicate:

1 8 maximum floed level increase of 20mm immedigtely upsirgam of the proposed
davelapment The impact s relafivaly locahsed and diminishes relalivaly quickly in the
upstream direction.

liy The adjacen! twe propermes io the sulyect site (4 and & Victoria St) experiences a
flood level increase ol beteeen 10 and 20mm

il The next two properties (5 and 10 Victoria S experence a flood level increase of
fervaen Boand 10mm

W} Furlher upsiraam the ncreasa n Acod evel 1s ess than 5mim.

vl Whilst some incresse in RBooding acours upsiream of the site, flood levels are reduced
immediately dxwrsiteam af the e Tha foed level reduchan s largaly senhned 1
Mitlagong Road and is of the order of S o 10mm.
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The mcrease m flaading 15 relatvely small, but nevertheless is undesirable Compensalay
meazures hava Ineralcra been invastigated to mitgate these impacts

4.1 OPTION 2 - DEVELOFMENT WITH COMPENSATORY EXCAVATION

Compentaldry excdvahon wae includad wathin the property 1o e norh of the basamant
foodpeint to mitigate the increase in fcoding expenenced for Option 1. This part of the site
wids gucAvated t rnalch the loss m lagd starage from the Basement parking area

Cross sections through the site. shown on [lustration 1, havs been sxtracted from the
terran surlace DEM at the 1olgmng lecations;

11 Frnfrom e upstream sike boundary,
iy the midpaint of the site: and
) Br fram ihe downslieam site boundary,

The area betyeen the basemeant foptprirt and the northem sive boundary was then lowerad
b migteh the esimated lnes in 1laad sterage dus o ihe development This area has baen
lowared on average by approximately ©.8m. and resulls in an excavated volome of 990m
The Iowered arga has been prownded with a grade of O 5% both Iongitodinally (towards
Mitlagong Faad) and [alarally (iowards the cresk)

The lowerad area will effectivaly fomm an excavated basin area when the sitg is inundaled.
When floodwater cubsides there wall be a volume o S80m” of lloodwarer contained within
the axcavated area. This part of the site currently a<pariances some ponding of flocdwatar,
wiuch 15 exacerated by 3 masonry wall construciad parallel ¢ the narthern sile boundary
Just willin the publc resarve. This area has testoncally been draihed by an axieting
stenmwater pipe (of approeximately 375mm dizmeter) cennectng the north-wesl correr of the
sate I Mittagarg Cresk The dran bl exsts, ol a floodgate to prevent backwaler
inundaticon 15 currently damaged. Thare 5 sulficient haight o lower the nlat orate 1o
accommodate the propossd lowering of the site. =0 that this pipeling (with repaired
focdpatel can be uilsed to dram e escavaled area I s eshmated that o wall take
approximalely & hours W drain the basin once Tloaoding has subsiced.

The propesed development, including compensatory excavation, was inclieled mihe Tuflow
model to 353458 Nood behaviowr. £ focd impact map has been praparad to liustrate the
change in flood levels aver existing condihons. The floed impact map far the 100 year flood
it showen on Figure 11

Fesults indicate;

11 The proposed axcavalon more han fampensated o0 the 1oss m food stonage due 10
the develzpment Flood lesals reduce by a maximwm of 15mm immediately upstream
of the site This reduchon 15 relalvaly [oCalised and diminishes relaively quickly in the
upetraam dirachon

iy Upstream properties 4 1o 24 Victona Strest) expenance a raduction in the 120 vear
flsod lenvel of hebwaant & to 10mm

m) There s a shight increase of batwaen 5 to 10mm withen tha suyact eila ahd axtending
onty Mittegong Road. The road is net Irafficable dunng majer floods, and this increase
it nal anticipated to be of any sonsequence,
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Thea propozead companzatory xcavation 15 conziderad to mara \nan compansate for the logs
in food storage due o the proposed development. Flood impacts are reduced upstream of
the propated davelopment, whilst small inoraases downctream of ihe devaloprmeant are
considered to be of rminor conzequence. All earthworks are confined within the subgect zite.
There will b2 incregsed dapth of Aooding within the excavated area. and floodwater wll pond
withiny ihes araa unhl ot can drain back 12 the creek through the existing starmaater drain, His
estimatled that it will ke an additional 2 hours to drain once floodwater in the creek has
subsided

4.4 CGPTION 3 - DEVELOPMENT WITH ADDITIONAL MEASURES

Dhphan 3 aims ta reduce the depth of excavation within the subgedt site by exterding he
axcavation about 10m anlo e public raserye. This ancludas tha ramcyal of 1the mazonry wall
and mound inthe public reserve. sa that floodwater can drain naturally towards the cresk.

Froposed cross sactons through the site and pulbdic reésanss are shown on |Hustration 2.

The average deplh of excavabon thraugh the cubyect eila has been reducad Lo about G.4m m
depth and the remaval of the masonry wall and mound in the pubhc reserve now pemmits a
5tﬂadr qrade of 0.5% towards the cregk. The total volume of excavation is esfimated at
S40m7, which 5 less than the loss in flagd sterage due to the development [357m?
However. the improyed convevance over this part of the floodplain due 1 the removal of the
masonry wall and mound 15 anticipeted to compensate for the shanfall in flood storage. The
ex1shng dram ta Milagong Creek in ihe north-eest comer of the site s naw redundam, and
could be removed

The proposad develapment, including companzatory excavaton, was included i e Tuoflow
model to assess Aood behaviour, & flood impact map has been prepared to dlustrate the
charge 0 flasd lgusls ayer axisting cordiions, The Aeed impact map lar the 100 year flaad
iz shaown oh Flgure 12

Resulls indicate;

11 The propasad measuras adequataly compensate far the [oss in Tlocd siorage dus 1o
the development. wath any impacts reduced to less than Smm everywhere.

iy There are vary shight reduchicns opsimam al the site, of belween O 1¢ Smm m the 100
vear Nood. Tris enafil s minar and beyond the resolution of the mapping <hown an
Figure 12.

my Addibenal oo benefits may be reahsed F he excavaton o the maund contnoad
further upstream of the subject property.

These measures uccessiilly compensate for the lass o flood siorage due ¢ Ihe
development. YWhilst the benelits are nct as much as in Option 2, there are several other
advantages, including a reduced depth of sxcavahon within the subject site. shallower
inundaticn depihs, and naloral dramage af 1he ovarbank arga ta ihe creak withoo! reliance o
the stormwater pipe to drain this area The disadvanlage is that il relies on works 1o be
unclanaken beyond he sutiect Sie

Either Option 2 or Option 2 is considered to provide a satsiactony solution to rmtigate any
adverse impacts a4 g resull of he prapesed devalopmnant
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$ COMPLIANCE WITH COUNCILS FLOOD POLICIES

The Bowral Tawn Flen DCF 2015 outlines contrals that apply to futurs development thet 15
subyact o potenbal fAesding  These confrols recagrse he fype of develapment proposad
and the flood risk of the site where the development is to be located.

The proposed devalopmenl it clacslied as ‘recidenhal development’ and 15 lecated parly
within the low flood sk, fringe flood rigk, medium flood nsk and high Mood nsk precinets. As
the Building 1ootprict &t ground level 1 tha basamant parking} 1 localed oulzide the High
Fixed Rezk precinct, tha assassmant of tha proposal has been basad on tha next highasl
precinct applicable. namely the Mediven Flood Kisk precinct.

The compliance o 1he progosal wath Tliocd management controls thal relate 1o razideantal
development lacated within a Medium Flood Risk precinct are discuszsed below.

3.1 FLOOR LEVELS

Eadihrs er 2
Halalahia Foar ewiy isofe o s e e TG pear amd eean ol freahaans

The maxamum 100 year flood level within the site 13 RL 672.8m AHD (refer Tablz 1)
Council's nommal Irestaeard allowarncs 15 ¢.5m.

The lowest hatntable floar leval of ground lloar apartments is 673 11m AHD

The flogr level is more than 0.5m above the 10 yvear floed. This requirement 15 therefore
satisfiad

Heqihrenenr B
A Ladataine T eddty o e st fooe etes fhan s 0D pesar k) s gl el irsas! afiere nincesniis,
or ihanyse (o fovssr than Me 3 paar foon Lval pius fraaboard wakss s LEiad Oy S8 50900 35588 5mpsnt,

Thare ara no non-habitata Moor ameas within the proposed deavalocpmant. Consequently this
requirermeant 15 not appicable.

P veaaanl 7

A FESIRCIESN IS (0 PR Ecan gn {na Aiks ¢ ina land, pursas ' S5 SEA o [he Canvayanciny &G 1vhang e iowest
natirasls Foor red & eloegied aboye friEhed o Sea)l SosYing At iMe unoecceel aes s ne e e
erickasay wladre Cavoy corador s Mg indy oalerlaty o

This requirement is usually appled to single residential dwellings which ars devated above
ground level berause o 1he fload nsk. (b5 obyective s to preven! (ke owner or subseguen|
owners, from enclosing the areg and using it for habitable purposes.

& porion of the nonhem apartments 15 suspendad over 1he top ol the high 1ioad rick area.
However. his area iz inlended as common space and landscapirg. and there is no
hketiteeod that the araa could be encossd and wsed for habizhon This requiremant g
tharatore considared o ba nat appheakla 1o the proposed devaloprmant.

5.2 BUILDING COMPONENTS

P veapaarnr 1
Al Slrclunes i3 Hava oo comestiog comaoTsnis DRI0W Lae 166 paagr ool oius fraaboar,

Given the type of development proposed. all building materials are anticipated to be flood
compstible  This mncludes reinforced concrete footings, slabs, bnck walls, etc Whilst all
building components ara nat known at s staga it s consdarad that s raguirament can
be readily satisfied.
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53 STRUCTURAL SOUNDNESS

B eeneman| 2

AONcEs {0 demonstrars that Mis sinsfwre can witkstand s (Grees of ioadedrey debns and kocyancy Lo o
and aveidrg g P00 padr fosy Sos fes0ostd a9 FMF o redurdsd 10 SARETY Bvacudhion rBQuireriseys A0
en@naar’s renad may ke ramatea

Given the zize of the development and numbear of units thal are abova the PMF flood leval, il
i antcipated that many residants will elect not o evacuate the building dunng major flood
events. and will instead sheler within their apatment Residenis fram ground foor
apartrments may similarly decide 1o shelar within upper levels of the building. Cansegquently
it is impearative that the building is structurally sound in a PVF event

Strucloral deggn of tha building has notl yal been undertaken. To aesist an s regard, he
building should be designed rg withstand flood forces up to the PRF flood level {RL 575.4m
AHD} and flged valooities of the arder of 10mes, Protechon from scauring araund the pierg
on fhe norlh side of the building wall alz=o reqguirg spacial attenticn.

Furitwer sabsfaction of this reguirerment will be ragquired at the streciural design phase

5.4 FLOOD EFFECTS

Bomearwnan] 2

Tha oo qmpact of fhs Iswelopmsnd = 10 06 considerad S0 enewe tha the dovalsoment il ol N rsass oo
effecys eizad e, |"."|:'|“r'.'l'lgl f&g'&'lf f i Aess oF aoa Sl &de, |"||_,| E'.'?.E‘-'Z‘I:T-;—S w0 Eeets and reisrdies Causes |'.'I:|l'
Allersdians 1 fae Mg cecvayamma ang (i) Ma comuaiatea imeae? af metish davsleomen)s it feoedclais An
Erlgirlaan 5 eAnT flap B vBguied.

An assassment of paotential flood impacts has besn undedakan which s reported in
Seaction 4.

Developrment wath no campensatory measues (Option 1] waoold result in small mcreases n
upstream flood levels of up 13 25mm in the 100 year flood Given the nomber of flood
affected properizs and dwellings upstrearm ol the proposed davelapment jin Victona Street),
thus impact s not considerad to ba accaplabla.

Compansiiry xcvabon bas been propesed between the boundary af the basermen
parking area and ithe northarn property boundary (Option 2% This miligatas tha increase in
flood levels identified above, and provides a8 small reduction in flood levels of up to 15mm in
bhe 16 wear flood

Extension of the compensatony excavyation into the adjacent public reserve was also
cansidered {Ophan 5). This allows the depih of axcavahon o be reduced and allows for b
overbank area to drain directly to the creek. There ara no discermible impacts (sathin Smm)
from this option

Either Opticn 2 or Dpbon 3 provides & satisfactory sodution 1o rmitigate any adwerze impacts
on fgoding as & result of the proposed development. &5 vnderstood that e apphcant
favours Crphan 2 as all earbhywiiks are confined to ibe sotyecl propay

It 15 considerad thal the proposed wiarks wall result in no gdvyerse impacts on flood behaviour
prowided thal measurat identihed inedhar Cpticn Z or Jphon & are implamented

1GL-1 3 RHxpong K. Boaral 2? P iy LA
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&5 CAR PARRKING AND DRIVEWAY ACCESS

BT verman] 1

Tha MmO SUmsrs 5 eal of oren cgr .'."-E'.’Hlnl;l SEarteE Or Cargorme shai be 3£ .".'-'5_:'.".' af orachical and 2ol balowe
[ Ey-':ar ooy iEvey s esfasy s A gl WKE ewd! Of (e Crosl & TNE ragd e o [ Sl Ngs 9ocess .:".'I.'l"lll:‘l"." B!
iF fna i) in ke case &7 garages. 0 memum Ssurfoee o shal be o Algh a5 meaclical, fad oo lovene [Rae
s & paar foon Mseal plus fraaboard.

The only paking areas propezad are wathin he baseamant parking area. [or which
Requiraments 3 and 5 apply.

Mo other opan car parkine spaces. campois, of garages are proposed. Consequently 1nis
requirermeant 15 not appicable.

P veaaarnr
Garagas capaa of accommaonaing mor 1ae 3 molor yehclss on Jang zanan oy ol ouncoEs s, oF esinssd
L& JWg MuE Be prorecred fram Sandaion by foods equai io or grearss [han the 1066 paar food

The bacement parking an2a ie required 1o be protected agains! indndalon up to tha 100 year
fload (i RL B72.8m AHD.

Tha anlrance to tha basamant parking is tha aceess ramp and hits/stanwalle from tha ground
flocr development. The access ramp slopes up frem the Victoria Street [ootpath (at
RLEYZ. 2m AHDY rr & crest level of RL 674 03m AHD befors sloping down into the
bazemeanl. Tha crast of the access ramp provides a level of protaction that s 1.43m above
the 100 year flood. The lifts/stairwells from the ground floor level o the Baserment are at
RLE7311m AHD, which pravides 3 level of protection 1hat is O 51m abowve the 103 yvear
flood.

This reduirernani 13 salshed

S LETIET h

Wl Lo dpuss of Wi claeducgy ool aoiresy afasan e coord ang he SEemneg Soee a5 Lavaer M 0.0
balow e 100 pear foad, the foilcang condhons must B sansiied - oha dagik of pnundaiion on e onvsyay
Ourlg & A padr focd shel! X avossd o BRe daorh & Be 0ad. oF o) the sk & HRE car navkielg SEE0E Trala
[ Sefchoke 31 0 Msgey SMANOArTT mAy D Accossatenl B Sae AR ien e Sravss aieee l cEn e
namonsisad thar nzk g kuman ffa dauid ol B chmgnanmesac

The access ramp to the bassment parking could be considered as a driveway. The acoess
ramp is protacted from inandation above tha 100 year flood.

This requirernsal 15 sanshed

S LNEET B

ENIL s el LAr TR Al L Glmirky drsss e s nicney d=ng micvees W 5 weslries (il dogn om rovid s
fanoy vl & Hoar jseed baiow the O vear Ao lswen phe: meskcand o mces shan & dm gl (ha T0G pagr lped
|iral BA3n hgre Saausle ASThrg BYERENE, bordge sl goks

Basemerd parking is considerad Io be enciosed car parking  Adeguale warming $gns are
tharafaora maquired 1o dlart residants and wisilors o ke nsk of inuedation i extrema Tlood
events Lifts and stairmells have been provided in each comer of the hasement o allow
ready agrets 1rem Ihe basement

It & considersd that this requirement can e readily satished
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Beqreman 7
ReElranis o veticle bamecs 12 he Dawided {0 fevadl Posiing vefickse lssnng & ste durng d T vesr faed

The basement 15 not inundalad n ke 100 year flood, and 1here 1@ no oppoiunity for valhicles
1o become buoyant and leave the site.

Thie requiremant 15 ot applicabla,

586 EWVACUATION

Eer g oresndn] 2

Rehalie SCCHEE IQr gadasinans or vahiches i3 ragursd fom tha boildicg, 2ommencyag ab & minimm ays! Gqus!
rakhe lases! habiame faor igws! b2 a0 arsa of ceillge aooes e FAMF Rood Jeeed. o 3 anaeioae & 20% of the
HEsS rer A cF e e o fie anries the PRWE e G IS rasa il arse annns A Quiians, 22 80 Qosiog
OAVSIZPMANT s ey METUrs raic-ARing he eriEing SELCRLes If raguiran (0 sugoam a refuga skaea tha P

Whulet the ground [loor apaniments ara al least 0.5 above tha 100 year Mood lavel, thay
could reverheless experience flooding in an extrems flood event. The first floor and 2econd
flaod apartrmanis are well abave the PMF laad, and bave no sk o laading

In an extreme flood event. the most appropriate course of action would be for residents 1o
remain wilhin the building complex Those residenis on the ground flopr could relocale o an
upped level within the complex and wait for flocding to subside. Eezsidents on tha hrst and
serord flogrs have ng need 10 legye their apanments

An area of refuge above the PMF i3 available within the building complex. Ths requirement
i therefare setisfied

37 MANAGEMENT AND DESIGH

Esqursmant |
NG Beehtanse el Sofuneiian (e soosant oo deedogdrane arn oafenlal oeesicoenenr oas @
CoUISAGLIANGE OF (s ZLUECYRIEIVL Can B LNaan #kan 7 aocardancs wun i D80,

Thiz requirement is et applicable.

£8 FENCING
There ara genaral prescripbve controls on new lencing. Fenang within & figh Nood nsk

precinct g north of the propased basement parking area) must be security'permeable’open
type salely tancing to enture that it provides no mpadimant 1o ke flow of loadeatar.

It 15 consdersd that this requirement can be satisfied.
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6§ CONCLUSIONS

Thiz lood assessment report nas basn prepared to accompany an application lor proposed
residential aparments ar 184-178 Mittagong Foad, Bowrsal

The sila 15 within the Mittagong Craak catchment. The calchrmeant has a histary of flooding
proklems. end a numizer of Rood invesigations have been undertaken. The most relevant 15
the Bowaal Figodplam Risk Management Stody and Plan {Bawshar 2009 Informaticen an
fleoding has been souncad from this raport.

The ectmated estenl af flocding and 100 year lood level conlouwrs 15 shawn on Figure 2.
Apout 59% of the site would b inundated in such an evant. The maximam 100 vaar flood
l&veal wilhin the: gite £ BL 672 &m AHD The Frobatile Magimam Flaod (PMFL s siohilicartly
higher, at RL &754m AHD and would wmurdata the entire sile. The @it has baan
categorised as parly within & high, medium. frings low. and low fleod rizk precinets.

The fooipsint of building at ground 1evel (s 1he basemant parking area) has baan adjusted so
that il is located outside e high flond rsk precinct. This reduces develocpment within the
most hazardous arga of the site and allows apen space where compensatary flood
managemeant medsuras can e undeartaken.

Fatertial liood impacts Iram the proposed development Bave besn inveshgaled using hes
Tuflow modal developad as par of Lha {laodplain managemant sludy Thraa optians have
been acsessed

11 Propased deyvelepment with no compensatory measures;

it Propozed development mciuding compensalary sxcavation 1o match the astimated
355 in floodMain storage rom he open space area bemween the basement parking
and he northern boondany of the sita,

m) Propozed developmant ncluding companzatory edcavalion extanding about 10m
heyond the nodhem propedy boundary, including 1he remaval of a masonry wall and
maund withn the public resarne.,

Either Opticn 2 or Opticn 3 prowdes 3 satisfactony flood solution thatl enzuras that therg wll
be no adverse impacls from the proposed development.

The propozal has been assezsed against Council'z flood nsk management reguirsments
that are specified in the Bowral Town Plan OCF 2015, [t is considered that the propasal
comphas o can comply with all requiremants subgsct o the fdlcsang recom mendalons.

i1 That all building components below the 100 year flood level plus 0.5m Ieseboard
(RL G773 1m AHD) are of flood compatiple malgrials;

iy The bulding is designed to wilnstand the forces of floodwatar up 1o the PMF flood leval
(RL B75.4m AHD} with 3 flond welocity of the order of 1 0mfs Appropriate scour
protechan araund the b2ase of column Supports s also requirad;

) Maacures wantfied s Option 2 or Dption 3 are implamented

v} Adequate waming signs are installed within the basement parking ares waming of the
rigk al suddan irmmersian in extrame flagd sveants;

vl ANy new fencing pravided i the migh fleod nsk area at the front of the propsiy 2
constructed of a securily'permeableropen ype salety Iznoing 10 ensure that it provides
no nmpedunent 10 he low H inodeater

1GL-1 3 RHxpong K. Boaral ED P iy LA
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