CRE
: MUDDY
\ BAYSIDE PROPE
S '
- % =
- e \\Mi YN Q{_.. =
VONZE LOON /=llllllll— :
= 8 s Eg Y
e - Rl
I | TIDQD P Qi Do)
- U] I , ‘..‘- \ I Vi ~ y‘
TS g’ / i -
I VS 2 G i
ST SR L IEEEna
22 e \‘:\\\1‘/:“&““““"::::“{\\\% A Som T S
=82 =\ S T N [ | o
a2 Ea =il _=§E=‘ % % S =
=El=== == e —— === THE % / N7 S= = HEN =
JeEee = B N N2 mee | e =
pEElEEE == e ES <\\\\\\‘¢//<) &N o e
|||=E,E’§==—====‘=ﬁﬁy X YRANZD S T 55555§
= =8 2= ==\== e === \\é“\\ RS < m——y il SISS S5
= === ===y === N \\ \S T K2 ( D D~ ﬁ\
R = SN AT i i
= es ==\== = /| /l// "«,\\\\\\‘ T & ' o SSI=S =S)SSISS
= ==\== == M~ o\ [H [T T SSISSISS SSYSS
\\““‘(\‘\\‘\E Bl eea ’ lmm E..'l‘nﬂm//‘.|||um||lm|||mmu T , SR
INEES '\\|\|\\‘.|-E = A (T '""‘"'"ﬂu SIS
WA 1 HA I
2"/"“_‘ e [E = A IR
T Sy 2 — T B
T == “"-“ﬁ""""""'.'.'..'.'.'.'.'.m LS
S= = N I
=N ;“‘“\‘\‘\"\‘\?\“ = O 2
T 2=

s

EREEE

=1 M

!

i

li
|
5
=N
Sii

iy
[ T

Il"lll

U
[

I Tt
"""17

S 5
SN
—— i~
SIS/
SSYSSISS =
SSISSISS =
—— 55 == )/
SSISSIS Y
=S I
U=
Iy

iy

0y,
W

I
M
1]

U

&)

&

L) [[]
[[]]] o ¢
H"ML!%"":MH’ ‘
Slligpus: il
%m'l\igiwli‘llllk:
.= W0y 411 & ] (I

=1""""17
[

iRy ’111'"5
£ Wizt =
-'-;:’"l"”w"N

e
L e

8 =T /IIIIIIII"'L’/.;
; 09| 5..//ITIﬁllllllllllll:§
ST : & VT
EI”"”"I”,J‘"/I"lll]j]jl"ll e
v
\Enlmm /'dd

Wity
..%Illlllillillllllllllll§

¢ “NimS
-v‘,[ii“"""Il//lllllllll/llllllE
{0y

; ;ﬁ,‘,’#’"ﬂﬂ’"”lr”g

&7 S|
Sl i
“‘-ll=lllllll.llq_

N
1]

()|

]

i [ """"" hn-.-ﬂ";

S Yt =

8ot === g/

S ge=== 25—

= J=Sf5s

'S§ b B

I
It

- ion
Floor Height Estimatio

J'I’I’I

iy

rties.mxd
ddy Prope

I iqure25 Mu

815 Draft FRMS\Figures\Fig

\220

S\ArcGIS

20061\G/

J:\Jobs\1

; fidence
Street View High Co?-dence
. StreetView Low Co-nr:t
o .
Representative Heig
°
%owm 1
o 0.5 km
1) 0.25
! =.'? )T 0
TN \§ L/ ¢ N T
S EN ESJ ==
SSES =5), 8 § -8
SSISS == K00 DY ——
=5 == = =M & 0=
IIT”E =5 = =5 — =i
T e s =g 4 ¢
[ 1 i [T] il =y Ny [ )
g il ik s
f/g SSESES S =




J:\Jobs\120061\GIS\ArcGIS\220815 Draft FRMS\Figures\Figure26 Sans Souci Properties.mxd

/—

A ——
Ay
A

[T

[ osnemne L
o,

FIGURE 26
BAYSIDE WEST FRMS&P: SANS SOUCI
PROPERTY DATABASE

,,
iy

I
/

/

Jih]

-y

[

njy
I..'

—
—
=

i

y

[€
LG

I

%]

s T

S i~
e [T

Wi

e § 1
’”’!{(lﬁ@ﬁ;}—;g,’,’,’,f,’,’,’,’,’,’sj-; l

A

N

Floor Height Estimation
® Street View High Confidence
0 StreetView Low Confidence
© Representative Height

s
v b e

0.5 1
km




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure27 Bardwell First Event Flooded Above Floor.mxd

FIGURE 27
BAYSIDE WEST FRMS&P: BARDWELL CREEK
FIRST EVENT FLOOD ABOVE FLOOR

First Event Flooded
Above Floor
e 20% AEP
10%
5%

a N
X N

0.5%
0.2%
PMF
Not Flooded

|
lLlo @ @ ©6 0 0o © o

0 0.25 0.
N T B K
SIS AN NS B 7




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure28 Bonnie Doon Properties.mxd

i P

FIGURE 28
BAYSIDE WEST FRMS&P: BONNIE DOON
FIRST EVENT FLOODED ABOVE FLOOR

First Event Flooded
Above Floor

® 20% AEP ]
10% AEP
5% AEP
2% AEP
1% AEP
0.5% AEP
0.2% AEP
PMF

Not Flooded
[

O @€ ¢ 0 0 0 o o

0 0.25 0.5 1

[ aeeee—— O e

—J —7J " J——J [ ] T L T [ ] I I




Level.mxd
i ded Above Floor

jies First Event Floo

224 Final FRMS\Figures\Figure29 Muddy Propertie

IS\ArcGIS\230

J:\Jobs\120061\G

YIS
TR AMNS
AN N R e S
R R =
S WA= S
S AR <2 %4\‘#
7 TS AR 2 AMYS ‘
" =\ ,///v(\\\\\\\\\\\ \\ ' & \\\\ \\\\\ \\\\\\\\ \\\\\\\ W I <
TR LS N 2 YN = HITT o
= U O NGO XZ5 SR s VR,
=== ! e = ) D X
s\=2 Eg% T\\-\“_“:‘ E‘{“\\‘\‘\\\\\“:E %\\/‘\\\\\\}}\: 2 > '\(7% w\(\{\\\"@: \\% \
B=i=== = == =B % < % o
BERECE E===EE ==E e Dk NS R
mEBEE = ER el T SN NS TR
el Ceeee e TS AN ¢ Ese
BB S EaEE Y EREEES SN NN SIS,
T B Ea R EE BEE B ==\=N RAEX BN 5
WS S B ER B =28 DL P NG -
il = == = \\é“ S \\\\4\\ TS SISS|
=== ==\= == SISSIS
e Smem 28 = | NS AN S s wiilnilsslssl=S
e miE== Ll SN Alllllllllllmmunulgm:-;, 3 P Y% LTI 5 SSISS
glllll“‘= s [T [Er AN AT R IHNIEN I """""'ll"!., -4 T TSSE _=l.s
) SR 28 A llIIlllllllllllll,lllll‘llllllllll 1§ SSIESIESISSISS
=1 e e =il S SSISSiESsS 55
= IS 22 =[=H ml,lllﬂll‘.'mlllllll!!IIIIMHI_:'I_=.‘HMI ] =y ‘ SS/=S=S
= B e i '..—:\wmllllllllllllll IS 517 S L Sl
Sy G = '
E/ =
Sl
I
T

9/ 77 SIS =

iy
mmm:muu7

Gl ==
oy Ir4= = —
Ly g eSs SSISSISS
O g =S S5 S5y
U SIS S SSISSIS
S, Lgylyy,S 55 SSISSioS
O //////,/ WSISS ISSISSIC]
G

1
0[]
9

3Q
A
|
D
)

S
S
&

/I,
o0
.

S G88

@ it O
_-4mummnnnm'$ (]
2

ey

lllmllllll v
> s
o, ‘.hllli,{{% Q
/L7
R B,
S T g o
:Ilé' N ||||m|||m...\ l 2
v?§ ié’//' ll\l\llllllmv;-,-,
5 i
e Sl
N =L [T
Ewi"iﬂ!”i?"':-::i,,,,,), )
=/llllﬂlll.l.'""?r'4§-‘lllllu\ﬂm,-'
:FN..,?, ‘_‘" o " -y
:5/:#'5%7"\'/"[% &E
i (..l(l."... "T’”’”I,.l'ﬁ O M=
L Q)

3 ;’ll

N
Wi
,,‘"m"\m”r"lllll,'lh

1 I ::
» =slllnlll%”.’%’ﬁll'l"’l'l’5

S i,

],
illllm:llllllllllll:%
& 1
[ .-.sllllllillill"'ll’lllllllllllll'é”

FIGURE 29
EK
&P: MUDDY CRE
IDE WEST FRMS e
Bf;‘IYF\’SST EVENT FLOODED ABOVE FL

& [T mss :
-ﬁé@:"".'."ILIIIIIIIIIII/IIIII’IE N
qﬁ.\“ slfﬂf"#’"yiilllﬂllll#-'
- <Sligns - ed
L”iﬂ’ 217 'ms: First Event Flood
S Above Floor
® 20% AEP
o 10%
e 5%
o 2%
o 1%
o 0.5%
OL)—4 0,
O=g = ° PMF
Odo 8% o Not Flooded
\ @
SRS S, 1
C ] 5 N < oo 05 "
ke
IS ST i s




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure30 Sans Souci Properties First Event Flooded Above Floor.mxd

FIGURE 30
BAYSIDE WEST FRMS&P: SANS SOUCI
FIRST EVENT FLOODED ABOVE FLOOR

i
,.'!{”

Jih]

ANy
<

.~
i

=

T e come
ity
ﬁann'f””’i’?iﬁl’ﬁ h

=ik
5’%”’7’{’ o

E‘=~
Sl
——
PN Tl L | 25
. % A — }".A v .\‘! . i
Mix, =1 ST = f’:ﬁ,ﬂ.mm s
— il =y
T Uiiigyi
¥l ghi I BT
——— Emnm.l.. ’

A

N

]

: ..lillliii;i‘.;b}j"
S !:-!s-!!! L d

First Event Flooded
Above Floor
® 20% AEP

10% AEP
5% AEP

2% AEP

1% AEP
0.5% AEP
0.2% AEP
PMF

Not Flooded

O @€ ¢ 0 0 0 o o

0 0.25 0.5 1
[ eee—— e 1




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure31 Previous Options Rejected.mxd

15 - Slade / BAYSIDE WEST FRMSEP
Road Levee 38 SHannam/4AS PREVIOUS FLOOD MODIFICATION
: Street OPTIONS REJECTED
o HE
Levee
E
5 BARDWELL >
% PARK 34=The 48[=\Walte
) GlenjRoad AT
= woels
i Levee <
(o) dlU U
2 Aol
ingsgrove] o
1" - @0 AVE C sﬂoUIH—WESTERN'MOT’O
Kingsgrove reeegDetentia : Barnsh 31L1Pile
Avenue Levee o ove]Detentia eetiCowe
clenierest s BARBIVELL
Avenue’levee VALLEY
KINGSGROVE A
etentio BEXLEY
— T s A PO
NORTH :255,Bexley RER
Rg/qd Levee ¢OR
e 8¢
:Q\
B I GED %.)70 /
z 24=Canonbury D) :
o) T/ L0n L X
& Grove Raise
: Coping
o) pIng
V%
% < Predo
Dd( al O
\ 0 )ONN3
STONEY CREEK ROAD ]
:7.
1Je O C <%so
& O %
\&O
{Eo Bridae %
2C DOLDd S
- R
¥ S G0k |
A OEGladstone W Lomegios Ai
% :
aYa A 4
Nete 0 - Z}ZE%Q/ 87%1?0* /h;t«l/\l A
\ O Previous FRMS Mitigation Options (points) Rejected
- Previous FRMS Mitigation Options (lines) Rejected
SANNNY AN [~ T/
0 0.25 0.5 1
km 7/
NS K> K \Vd \SZEZ WAL /| W S s e o i e W . 7 ~/




FIGURE 31B

BAYSIDE WEST FRMS&P
PREVIOUS FLOOD MODIFICATION
OPTIONS REJECTED

betentionibe 43 Gertrude 3
o TURRELLA SQ'eet Cf)annel §
A
R woLL-Upgrade §
\ BridgeiWidt = CREEK <
38=Hannam Ei Nlle
T T T 7 A\ fa
Street-Levee — / cet{Ope 0
— A -
Y y,
%
410 =- ~AC N2}
D O c L
(s
=The 0 elRailsinalfandc
p\L;\ SOUTHIWESTERN.MOTO =
Glen Ro,/ald/ RWAY 000 o]0 0 x
Levee 43Walte aldaTAvenuelRy ore e
cetiNew avate anneljnje -
d| O \ 0 c / D
- O[=AVdIUd
eet/AdditionallRIpe 2
onal JAven
59 Charles'|_J e st
] Street Overland NV
3 BARPWE‘L Flowpath
8 VALLEY, ARNCLIFFE
0 O =R\
9
o
0
S X ?\0
o o
a 0%
8
S
3
w
8 m \’”’@
_S ] 6\4@}
= E. "7? la]
%) %) 9N
E r é‘ %)/ K
3 130:-:Spring = 127 - Cook
g '“'I///IL" s LT e O,' PI kT -I
iy Street Covered/—= ark lIrai
N Channel Lg Channel Upgrade
A
@
o
© N
: i !
O O Previous FRMS Mitigation Options (points) Rejected
§ - Previous FRMS Mitigation Options (lines) Rejected
S : A — PNNZFZANZ NN
% BANKSIA 0 0.25 0.5 1
S km
5 = ya e




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure31 Previous Options Rejected.mxd

S.T,ONE,Y'CREEKiROAD

CARLTON

120 Union
StreetCovered
NS

. N 20N
Channel

ROCKDALE:
A @, ey
:?S’/ '?557 Ck o 11?/_ V\{eslt
ey Botany Street
A Bridge Upgrade
r 5 116:-
o arialds ghwaviBridqge Cha\égi E
eE EIELD X “Street Levee =
Dete 0 =Y g
X
3 3
'7'55 TN
23 ‘
% &
")o
%
KOGARAH FTESIDENT aven L
139--/Bath
il
Street
Culvert
3
Q MONTEREY
_<
_B
o}
—Z"-l
’é 138;-
5=EPHhillips
Road:Levee

1-14---/Franc5/is
Avenue Levee

FIGURE 31C

BAYSIDE WEST FRMS&P
PREVIOUS FLOOD MODIFICATION
OPTIONS REJECTED

BRIGHTON-LE-SANDS

&
&
&
9
i
&

A

N

O Previous FRMS Mitigation Options (points) Rejected
- Previous FRMS Mitigation Options (lines) Rejected

0

0.25 0.5 1

km




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure31 Previous Options Rejected.mxd

KOGARAH o BAYSIDE WEST FRMS&P
BAY y Y aQ PREVIOUS FLOOD MODIFICATION
- RABNé*SK%AHTE g OPTIONS REJECTED
RAMSGATE S
RAMSGATE.'RO AD 4 Ramsaate g
Roadilveriand ’:ic"
0 ore
RAM.
RC;SAGS\TE
%l
3
3
= &
94 Horbury o
Street Illevee 88'- Alfred =
Street: ChZ?Tﬁél N
SANDRINGHAN STRELY Upgrade DSE J
DOLLS
POINT
kS
&
$
fo
*
®)
&
SANS :
sSOUC SANDRINGHAM
IKjo|LE 0
DOU d LC
102 - Moss
Street
Diversion
-t A
Irive N
Y ate
OC‘@;\ — O Previous FRMS Mitigation Options (points) Rejected
'QO/',V./\ - Previous FRMS Mitigation Options (lines) Rejected
3
% 0 0.25 0.5 1km s

\

FIGURE 31D




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure32 Previous Options Implemented.mxd

FIGURE 32A
BAYSIDE WEST FRMS&P
PREVIOUS FLOOD MODIFICATION
OPTIONS IMPLEMENTED
g 'W
z
3 BARDWELL
o PARK
2
m
3
2
33‘-f\i!§
Stree\t
Earthworks
BARDWELL
325 Dou1: VALLEY <
petibeb
U < U
KINGSGROVE
BEXLEY W
i ataiN ?\OP‘O
NORTH o?f’sx/
COR
EhhE %26 Bexley.Road
%+ Flow Deflector Z
(o)
3 g
Z
®
[7p)
%
2
m
5
2
STONEY CREEK ROAD
&
=7<%)
N %
%
o)
ROCKDALEZA
R N
Sl Al
N AP g q
X N
RO 77/
O Previous FRMS Mitigation Options (points) Implemented
= Previous FRMS Mitigation Options (lines) Implemented
DPrevious FRMS Mitigation Options (areas) Implemented
el SANNNY AN P~ T/
0 0.25 0.5 1 |
km 4
S R K \VZd \SZEZ WAL /| W S s e o i e W . 7 ~/




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure32 Previous Options Implemented.mxd

e

FIGURE 32B

4‘
o&° m 44 - Arncliffe BAYSIDE WEST FRMS&P
o St?eet PREVIOUS FLOOD MODIFICATION
42 - Lusty E€ ) OPTIONS IMPLEMENTED
Streets NG5 Redevelo‘\pl/nent
~ ./
Redevelopment
U
DU
\i"
TURRELLA &
/%8
ik WOLLI &
eetiHouse (= CREEK 3
aising /Al ¥
SOUTH WESTERN?MOTORWAY
«
/\‘?g’(o
5
ol
alda
U
o d %
BARDWELL ee
VALLEYZ ARNCLIFFE pgrade
® 0
8)
Ok
)
fOF
~ \”//
m S
& S
— A
(%) '?é‘@@ v
>
5
m
=
A
=
N
O Previous FRMS Mitigation Options (points) Implemented f
= Previous FRMS Mitigation Options (lines) Implemented
DPrevious FRMS Mitigation Options (areas) Implemented
1. A QY SN
BANKSIA 0.25 0.5 1
km
Z N




ted. mxd
ions_Implemen

jous Options

jqure32 Previo

Final FRMS\Figures\Figur

1230224 Fin

S\ArcGIS

20061\GI

J:\Jobs\1

c
FIGURE 32
MS&P
BAYSIDE IFICATIO
MOD D
S FLOOD LEMENTE
PREVIOU NS IMP
OPTIO
/ /llll!lllllll!,;eﬂlll\\ &
- = [T} llll”ll[ll,l (] \~ )
= =T = S Al T 7777 )
o =llilimiinE==y ES=Si== ES|s
~ 52 €?€?<é§§>4ﬁl ﬁmnnnvﬁr//lg §§§§§§E§§§§§
= %s\Q%,4§€9<%%é?<?q;€%”%ﬂmmnm47/’5! §%§§$§§§§§§§
T llllllli‘llk%\\\\“ R 'g@,%%%ﬂﬂﬂﬂﬂf 417/ 175 SuilnS|sS
T TGS INASERE D o I |
< E',.—E.llllllilllllllllll.\\\\\\\\\\\ e o g T L
[ITII] IONEYCREEKROAD (//Lé/\\\\\\‘ /‘.\\\ N\
o\ =NV >
NS a\i= R
O
NS R
S

L 7
(7 ///(\\ '//l// '/ﬁ
1A =='/','/;//'/'I§

—
S
el
YUy ;

S '//%’///' <H
NS/ o "’/////lll//"/lI"\.'
S ‘%%%‘?ﬁw ‘%WA#

\‘\ ://////
2
S

Il
]
lllllllllllllll"l
Illl"ll"llllll"l
T
LI
.

=-I=Sh
= =4
W, 2 S§§§? Z
PR, S = =
Q !‘\%/ .l' g, i '
NDS
HTON-LE-SA
2 BRIGHT S
N =i L 75
Do iy
e w Pl
¢ o
BEXLE
s
N >
20N &
NN () N
=
H

— ""§ S’lll’"llll
iy

/]
Sl =
mTAN= =
SIS E N 7
\W’\. [§ I i

I
1 7177777, ..I | il il
=""[i'i.~.. ) i
\E“lllllllllllllllllllllllllllll' =
S

===l 5

= LTS Z&
EEEHWMWMMWWE? N
IS — Tijz=

=mnnlnlmmnllmnmmr,\, Al limgi= ions (points) Implemented
2 IlllllllllllllllllllIlllllllllllllllllllll/ m'w"""\ms tigation Options (p Implemented
e 7 SebaipyyS 5”’5 5 I==- ious FRMS Mitigati Options (lines) ented
% IIII'I//I I Nai= — O Previou S Mitigation Opt reas) Implem
3 S i ity Q= Previous FRMS Mitigation Oplions (a 1
e o R T = [ Trrovious FRM
i nl'l';’l'il/l'l%'l'l'hlnlgs' Jnfnmmmm llllll’lllll’l’l’ll"""',""l'l'l'l"’l",'s L_JPrevious 05 il
O wmm Iy = 0.25
_;_!g‘lﬂ'.'.’.'ﬂ'.'.‘-% Wil 5:::””::”'""’!’!’:':’:’:’:’,’,’,".’"”5 0

=0 T A :mmmnmmmmmms

S AT nlnmmnmmmmmns

g Hiifiin T

Uiiavpy; ) A

E?I‘I“'L







J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure33 High Level Assessment Options Rejected.mxd

FIGURE 33A
BAYSIDE WEST FRMS&P
HIGH LEVEL ASSESSMENT
OPTIONS REJECTED
Barawe
Z » »
P PARK pgrade
2
m
3
5
ZORNAY
SQUTI'-H—WESTERN'MOT/O
[13LKooreelal
ala - - . 7 -
~N R BARDWELL
DOtridg 7 =N
: - VALLEYZX
e [0~ T
133 Somervill
KINGSGROVE Street:Drainage
MR N\~
Upgrade
BEXLEY N
NORTH R
\;O,?-‘?’S
8
% 52 73 =Gardiner 75 - Godfrey
3 SOSWAN - :
3 Avenue Street Flowpath
o el =iy —
\ 2 Detention Basin Management
s
[7p)
%
2
m
5
2
STONEY CREEK ROAD
z C 5,
; ) 1)€E = 6%)0
z
%
o)
ROCKDALEZA4
R N
5084/ A 4
Rl WG 4
@%,\@e Regsiih N
RN 75
O High Level Assessment Options (points) Rejected
~4{=High Level Assessment Options (lines) Rejected
72 '\Qgr!{‘\e\rDHigh Level Assessment Options (areas) Rejected
St
/0 0.25 0.5 1
M:; Km 4
S XK AN\ \SZOZNVAL /| NN P W R v N W W .7 */




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure33 High Level Assessment Options Rejected.mxd

e

2

UWE
Ddl 4
AdE Nete
SOUTHWESTERN-MOTOR WAy @)
V
BARDWELL
VALLEYZ ARNCLIFFE
133!-'Somerville WICKHAM STREE
VW
Street\)l()\)raln/age
Upgrad e/
5 O
B
SA Sprlng
Street Dralnage N
73 - Gardiner Upgrades
Avenue 3 S .
Detention Basin = &
75 Godirey : | B

StreeﬁFIowpath S

Management &
: A

VWE =Jol
A . - O High Level Assessment Options (points) Rejected f
- E@ ——=High Level Assessment Options (lines) Rejected
AL C C [ "]High Level Assessment Options (areas) Rejected
) A QY SN
BANKSIA 132 Lennox Street 025 s 1

Overland FIowpath ' ) Km
Eg’ § 2\ Z N

/=
J

TURRELLA

FIGURE 33B

BAYSIDE WEST FRMS&P
HIGH LEVEL ASSESSMENT
OPTIONS REJECTED




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure33 High Level Assessment Options Rejected.mxd

SIONEY'CREEKROAD

CARLTON

BESII'c;
‘%ﬁ ROCKDALE
9 Nl
%o s\%@& Sﬁgggﬁ{@f
M»\ HESY) 07 VAR
7,~26>->'<\(2yonnemarra WA 8 /4=1B :
§treetfl§?v§%’fﬁ : E X
82 ~Caledonian M\éﬁ\é\g\fe«rﬂﬁ\\e/ﬁ«t Road|Flowpath /. eVee
Stree/t\fDrainage hmibze 775 ThelStrand
AN NVAAK anagement 7151 .
Upgrade p;a|n7§ge é-l:_l-l
83% Warialda Street Upgrades &
NN ZE NS A
Channel:Upgrade ' f)aMemmmmi=trer: 3
N, KT S
642 Woseley)) fellelefonfsle el i
ANNINYL <Y Y &
Street-:Channel &
NS
Upgrade
122.¢ Warialda
Street'Medium Dt
eetiDrainage]
123> Tavior sy
Street\'Qr‘@;‘lgel
Upgrade
68 Edgehil
and:Pipe Upgrades | AVENUE
137 - Coll‘son
Crescent
N\
Levee
3
B MONTEREY
_B
Q
zZ
3
Py
[©)
P
o]

7132 - Llennox Street
o Do

Ove‘rlandJEIWh

.

STRegt

FIGURE 33C

BAYSIDE WEST FRMS&P
HIGH LEVEL ASSESSMENT
OPTIONS REJECTED

\Z
W
X
/NS
SUST A

BRIGHTON-LE-SANDS

A

N

O High Level Assessment Options (points) Rejected
——=High Level Assessment Options (lines) Rejected
DHigh Level Assessment Options (areas) Rejected

0 0.25 0.5 1

Km




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure33 High Level Assessment Options Rejected.mxd

\ / [86The]Grand FIGURE 33D
KOGARAH Ml Parade}Tidal] BAYSIDE WEST FRMS&P
BAY -\ Q HIGH LEVEL ASSESSMENT
\ R%'\éSA%AHTE § GatelUpgrade OPTIONS REJECTED
RAMSGATE S
RAMSGATE 1 o g
w
=
RAMS
ROA%L\TE
w
Q
=
(@)
=
9
w
=
SANDRINGHAN
1T (1 EREET - —
99 Minton Avelide
O_verlandHFIowpath DOLLS
0 = - POINT:
A a a a 20 - A
PDOINadde A o o
DOC d LE
Y@
@) .
K 100 - PrimrGss |
o 44 Catchment Avenue Overland
& WidelDrainage Flbwpath
S rads
/Q— ? 90 ore 2 C
101:;)Lawson Street : )
Channel Upgrade SANDRINGHAM
106 - Rocky:Point Road
Y
Overland'Elowpath
N
S O High Level Assessment Options (points) Rejected
047% High Level Assessment Options (lines) Rejected
O/’,V}\ DHigh Level Assessment Options (areas) Rejected
>
% 0 0.25 0.5 1|
\ Km




p_Dominey_Impact.mxd

4 05

gures\Figure3

J:\Jobs\120061\GIS\ArcGIS\230224_Final_FRMS\Fi

i " . FIGURE 34
J BAYSIDE WEST FRMS&P: MUDDY CREEK

g N e A e DOMINEY RESERVE DETENTION BASIN
SN w A | 5% AEP EVENT CHANGE IN PEAK FLOOD LEVEL

Sl . |=— Railway
: " [ study Area
|l | Cadastre
__ L BNR RO = e % iy’ AR S Sy g A A .~ .. |Changein Flood Level (m)
i ' _.-'é;\ - |1 -0.2t0-0.1
. KOGARAH "\ 0.1 10-0.01
&L ~|1-0.01 t0 0.01
o LLE 1J0.01t00.1
."% P RN Sh 5y e o bt S G L ¥ e = o;’ I o02t005
Z, : , ; - - - ¥ 3 = 2 ' 5 (Il >05
i W - ey _ B T _ n . ; i = : __c'Z I No Longer Flooded
'oe%.-'/."'. il = G g 3 ' I — | Newly Flooded
oGl s i 2 o By R 0 100 200 =
L ; - ’ e i # ' : i I O O e (\etres

- - : I Ir I




gures\Figure35_05p_Dominey_Impact.mxd

J:\Jobs\120061\GIS\ArcGIS\230224_Final_FRMS\Fi

FIGURE 35
BAYSIDE WEST FRMS&P: MUDDY CREEK
__ d%\ RV, e DOMINEY RESERVE DETENTION BASIN
"7’%%) G ' ' - [ 1% AEP EVENT CHANQE IN PEAK FLOQD LEVEL

 |=— Railway

: '_‘: [ study Area
|l I Cadastre
L é\ AR SO i T D, T RERR L B Fa Y R b A | change in Flood Level (m)
: o h Y e ' e RN : B * o o : - LA S o s 7 R -0.21t0-01

KOGARAH é\f._ ~|[]-0.1t0-0.01

o e, [ 1-0.01 to 0.01
| 0.01 to 0.1
|CJ01t002

Im

Ly
=
(7))

|l >0.5

. , T . s . v gl ‘o |l No Longer Flooded
RO T Y T < e | mENewl Flooded

NS S T T e B N 10 100 200 400




J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Figure36 Hydraulic Assessment Options Rejected.mxd

z
3 BARDWELL
S PARK Wollongong
) Roa Dr ey age
% pgrade
2
ZORNAY .
SQUT-H—WESTERN'MOT’O : :
= Jive 0
L) C . - C -
0 0 0
DUINadade
BARDWELL
VALLEY.
KINGSGROVE
BEXLEY:
NORTH ?0?35‘/ Oswell \Qtreet 1o
% 8 WoII| Creek Road
9% Drainage Diversion
A\
0
o /
3 g
Z
@)
[2)
%
2
m
[
5
BESTIC
STREET
STONEY CREEK ROAD
s
%,
%
Be Z s
= 0 o
dgelSt Cent P ROCKDALE
C e A ~
> v o fases 7
Wk STl A s
N 4
a2\ ]
Z_zZE%Q/ 84}:\0\ N 4
- £ O Hydraulic Assessment Options (points) Rejected
K«@ == Hydraulic Assessment Options (lines) Rejected
) ANAS N AN~ T7
De 3 0 0.25 0.5 1 [
km 4
S R K \VZd \SZEZ WAL /| W S s e o i e W . 7 ~/

FIGURE 36A

BAYSIDE WEST FRMS&P
HYDRAULIC ASSESSMENT
OPTIONS REJECTED




J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Figure36 Hydraulic Assessment Options Rejected.mxd

4‘
‘(\;@6‘6 Henderson BAYSIDE WEST FRMS&P
UL € HYDRAULIC ASSESSMENT
StLevee Drainage Reserve] OPTIONS REJECTED
PDUIdQe ete U =y
(@)
A AQ/
N
TURRELLA Ove d &
A
E s
= LIERR S WOLL s
Ei yEUEY CREEK Cahill
— B0Ngd : Park
= Eﬁ ditione 4 Levee Q
~ ~ 3
: o2 W
Wollongong L8
/<1\\V_- A\ mc(lz
Road‘Drainage
- \X 2
Upgrade
SOUTH WESTERN?MO'TORWAY
«
/\‘?g’((/
)
oS
R
> ]
atchmen
]
Diversion!
BARDWELL
VALLEYZ ARNCLIFFE
@ Q
SO,
Ve ROR
?036%«
Oswell Street to NS
Wolli:Creek’Road i 2>
NSRS g S7
Drainage'Diversion = R2, S
< g,
4 \
s
o
m
=
it
; A
N ']
a] : ) ) )
O Hydraulic Assessment Options (points) Rejected
== Hydraulic Assessment Options (lines) Rejected
1 S QY AN RS
BANKSIA 0.25 05 1
km
2\ Z o<

=8

FIGURE 36B




J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Figure36 Hydraulic Assessment Options Rejected.mxd

S.T,ONE,Y'CREEKiROAD

Be @A. 2

; "éﬁ' L ‘4@ ROCKDALE
AYe [0 ONa nile ‘0, RS
gz NS
\6\ 7
NNt
008 o
HESY
9 WAYS
(@)
%\ ;
I
(%5)
Ly
Q&
BEXLEY &
Beaconsfield
AZANTEEANNO AN GIN
St:Drainage
NN\ N
Diversion 5
K
O;ep
%
galelReserve KOGARAH
Detention)B3
CARLTON
)
Q
(@)
)
Q
P
5
)
(@)
>
lw)

BAYSIDE WEST FRMS&P
BESTIA. HYDRAULIC ASSESSMENT
S STRegf OPTIONS REJECTED

/ FIGURE 36C

AJ
0

@ -

Jralnage
i PDUINAdUC
(1]
(]
s
(%)
AN
$
~ L {
5 BRIGHTON-LE-SANDS
N
&
N
&
&
T
5
o
3
MONTEREY
N
O Hydraulic Assessment Options (points) Rejected
== Hydraulic Assessment Options (lines) Rejected
0 0.25 0.5 1
km




KOGARAH

J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Figure36 Hydraulic Assessment Options Rejected.mxd

Ly
RAMSGATE =2
<
RAMSGATE -BEACH g
MMSGATE.'ROA'D g
I]] W
Pa;l(éoad i
Detention RAMSGATE 1]
Basin ROAD
=
E
gl
g
o
w
E
DIEINELL:
oudliiag] DOLLS
POINT.
vQ_
&
B
go
(@)
&
- . C
Rocorve SANDRINGHAM
ore U U
O
BrantwohoSt
&LTuffy Ave j
Dralnage Upgrade
\
0

FIGURE 36D

BAYSIDE WEST FRMS&P
HYDRAULIC ASSESSMENT

OPTIONS REJECTED

A

N

O Hydraulic Assessment Options (points) Rejected
== Hydraulic Assessment Options (lines) Rejected

1
km



KINGSGROVE

VI JOW

Oon

aw/oa;a/\oaoso“‘m

%

J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Fiqure37 Detailed Assessment Options.mxd

A e
3 =
N
O Detailed Assessment Options (point)
- Detailed Assessment Options (line)
DDetaiIed Assessment Options (region)
0 0.25 0.5 1
km

N0 A B, ANV eN

EM06:]Bexle

BEXLEY
NORTH

EB

STONEY CREEK ROAD

U A- 0 BAYSIDE WEST FRMS&P
o DETAILED ASSESSMENT OPTIONS
i == il
BARDWELL
PARK
< QNAY
SQUTI'-H—WESTERN'\\/\OT/O
BARDWELL
VALLEY X
)
ROR
?O,?-‘eg"/
/
VIO 3 Y,
RA{SO oy
S C? 'a
BESTIC
STREET
5
:75%3
oé,;)
‘9*70
ROCKDALE
S
ﬂé\&é T’Ps’g’;ZC/r NEN
S lhs
=)
DY 84},:9?
Rd: —

FIGURE 37A




N FIGURE 37B
\’\cj?&' 0 BAYSIDE WEST FRMS&P
e DETAILED ASSESSMENT OPTIONS
U ors =
U3 UEeSSY
ANYAE Orage
R
o N
TURRELLA &
A
WOLLI s
= CREEK ff
KIS/~ Q
&
SOUTHWESTERN-MOTOR WAy
«
,\ng/
)
e
&
4 -
2 9
S5 BARDWELL
g VALLEY ARNCLIFFE
x WICKHAM STREET
()
g Q=3 »
[%2)
o
<
o B
% 29 ?‘OP\O
8 Mo
N
3
3
w
8 s
3 4
T x
(2] '
S N
£ <
© Q’
& o
X o0
w
o[\ N
Op =&
% O Detailed Assessment Options (point) g
&p| = Detailed Assessment Options (line)
§ DDetaiIed Assessment Options (region)
§<//Y)\\</>\ X AN XXX AANNY O 1
20 0.25 05 1 BANKSIA
SH km

S PN~ AN [T RN T L 7 777777 T T [ [ T

J.




. d
tions.mx

ment Op

iled Assess

igure37 Detai

Final FRMS\Figures\Figur

1230224 Fin

S\ArcGIS

20061\GI

J:\Jobs\1

7C
FIGURE 3
SIDE WEST FRN.'gﬁg
BAY T OPT
SMEN
D ASSES
DETAILE
PR
i\
_ =y i) T =k ~
i St S 4
Tz > Ll
NG \%\\s\\% % e HITL /=, §§E§§ S
' NN ON 11 I S f GRS
il llllwgl,‘.m O \\\\\;\K/\\\ -5 L , = S
T """""H,E%TI'II#IIITTI‘(\\\\\\\\ /_/. b 5 ALE = = S
=t TTE 5 K N/ S LS7 7 o= g S
T oo L //§ﬁ,,$,,7 - ===,
o 2! SN SY gl ES S5/,
N % e, o Lty Y5 SSISSiS
& o i, =55 ||
\\”""'//////////;;;;;///,,,,,l SSlsEi7
Nl 7 %5 §§ §'Ll! ‘
P
QD
DA >
5 S
% I
NS

NDS

BRIGHTON-LE-SAND
' A

s il

0//4%

Liey

N

YIS,

.{%
I
5
%
&

SV
1
1
=

640
[l

=|III\\\II||II|IIIII‘|I‘\

=R HE =
SUiraigjsaa

I
LT il
./lllllll S

— ""§ S’lll’"llll
iy

E ilis) l [
£l =
I -llf"ﬁ I

§/’”’ll"lll'/" ."""

Sl [T [[]]]

\ e

Il =
= §IIIIIIIIIIIIIIIIIIIIIIL'I
. é%'.ETIIIIIIilh'llllllllllll==
5:,\5
= uﬁ'n’n”ﬂ'n’mmmmnnllm. ‘ sgs:',,‘,’"]’//,[’#l’l’l’%‘l::é
\=' e Ry
=TT

Sy
> llikets

Es
limgi=
T Ehtiyy IS
‘ ; b=l g
: ,,,,,,,,ﬂ!{ﬂ,%’,{/,/,,l,— Wilifhii ity MM!ME
e Iy T mnmmmm:mmnnms
2 ,,','if,'i,’,',ﬁﬂ',’,’,’i,' S g T
ST wmm lmmmnmnmmmmns
___!g‘ll’.’.’.’.’!l'.'.‘-% \UI =mmmmnmmmn.'ms
= T i ::mnnmnnnnnnnnng
S ] AT nmmmmnmnmmm=
A g o i (T
N ent Options (point) “.l' /". =il
@] Detaileg ﬁzzzzzzent Options ((Iizzi)on) g 1]
—— Detaile ent Options
iled Assessm 1
DDetal km
0.5
0.25
0




J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Fiqure37 Detailed Assessment Options.mxd

\ / FIGURE 37D
KOGARAH BAYSIDE WEST FRMS&P

w
BAY RAMSQATE g DETAILED ASSESSMENT OPTIONS
EACFH g
RAMSGATE BEACHE 2
RAMSGATE.'ROA'D g
z
RAM, s
R(;SA%\TE
FM13: Alice:Street
—_— = i
Drainage =2
Line SIS
E
Ql
=
Q
w
E
-SANDRINGHA STRELT
DOLLS
POINT:
Q
/,50
B
go
QO
&
SANS ,
SOUC SANDRINGHAM

A

N
O Detailed Assessment Options (point) 9
- Detailed Assessment Options (line) 047%
D Detailed Assessment Options (region) N
7
O~
0 0.25 0.5 1
km
11 VAT <




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure38 Flood Depth Indicators.mxd

A FIGURE 38A
= BAYSIDE WEST FRMS&P

27| RM04: POTENTIAL LOCATIONS
=—~111///| FOR FLOOD WARNING SIGNS

E' ' '.,,é ] /] T — [ =
s " 57;,"&:;\5]!’ '=="'-’.’”1L=Ii'!_7§'s-=:“)‘:‘):7, il
$ N = N ISISSS==sI==ySsShng
2 KD Y EE B S|SSiEln= EEIEE i
! = S T e S s
© Bexle : ‘y AN B SN2
\\\\\\ > ...‘\v\\\\\\\\\\\\\\\x\\\,\:ﬂ,l”nnn — "((\(\\(‘i\\\\\\\
Q ) “:\\\\\\v‘ it AR
> SRS
CoVALLEY. \\\\\\ \&\\\\\\\ \\\(\\\\ \\\\, A
N2 S s
D \))\Q\\\\‘\ G 2NN [
R¥ ‘ AN NS RD DA
”/\\\"/’é""/@\l)\ A AN
2\ PRS2 2 M aiizdieres g I
\ X AR NP N2 s
= ; g N e =
= X, \ ALK =
0 7
= = i/
52 \ - [ : ///§~
2 Ulifiyy =///=
e} mmnunmn':'""”"’,’}" i

1
TSNS
T I:I'""',"llﬂglmﬂﬁi: \
l;:;:::ﬂ:ﬂ;::;.n'ﬂ. iSO\
=~y 1T RSNz X D
ST II”’I’II’I’I’.%'E%IEFM A

\\

0 0.25

km7/

XS A K \Vd \SZZNAL /AW W ) W s i W W A 4




2 FIGURE 38B

J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure38 Flood Depth Indicators.mxd

2 BAYSIDE WEST FRMS&P
RMO04: POTENTIAL LOCATIONS

Turrella FOR FLOOD WARNING SIGNS
Street .
TURRELLA JAer/c/liffe ‘?&
: F 9
WOLL] Street Qé,\
(= CREEK 5
. ey N
=il Wollongong'Road
— //MartinAvenue Gertrude
S N Street Q
S5
SOUTHWESTERN-MOTOR WAy
f\
/\Qg’@
‘?‘%
(& ]
Y,
BARDWELL
VALLEYZ ARNCLIFFE
WICKHAM STREE T
Q= »
@ (o)
O
et
0%
~ \”’/S
4 s,
Subwa o
) z
Road s
S
=t
Lynwen=%
/1IN
Crescent A
s
O N
A Flooded Road Locations
1 AV ANV
BANKSIA 0 0.25 0.5 1
km
2\ Z AN X N




J:\Jobs\120061\GIS\ArcGIS\230224 Final FRMS\Figures\Figure38 Flood Depth Indicators.mxd

SIONEY'CREEKROAD

CARLTON

KOGARAH

avou-LNIOd-A00d

ROCKDALE:

Barton
Street

=
1
i
=
()
N
<
L
O
@
5
1
N

Plr/esident
Avenue

MONTEREY

I
B | FIGURE 38C
eSt//C BAYSIDE WEST FRMS&P
AStreet RMO04: POTENTIAL LOCATIONS
TReg/ FOR FLOOD WARNING SIGNS
OJ'OQ‘\Q@
S
SRS
D
D
S
IS
NS
(€ &
4
W4
IS
SS
ISS,
SS
~
S
5
%

BRIGHTON-LE-SANDS

&
S
g
s
i
s
N
A Flooded Road Locations
0 0.25 0.5 1
km




FIGURE 38D

KOGARAH BAYSIDE WEST FRMS&P
BAY D RMO04: POTENTIAL LOCATIONS
(/// FOR FLOOD WARNING SIGNS
= e
MSGATE R ===
= A1
— =S
=1 U |
=S == Wil
] — ——
SIS == =
oS §’T’ === .
— WIS, L
———

Il

/]
l

lliys

—
7 A

RADE

1177

—

]

e/l

]
=
]

THE GRaNp PA|

Il
i

/]
il

7z
i
."

E
T
Ui,
/mm':',',’,"

/]

A Flooded Road Locations |

1
km

0.5

J:\Jobs\1200671\GIS\ArcGIS\230224 Final FRMS\Figures\Figure38 Flood Depth Indicators.mxd




FIGURE 39
BAYSIDE WEST FRMS&P
RECOMMENDED FLOOD MODIFICATION OPTIONS

A= ¥ CEVESTREET; -
©e T WETBANDR

f ST o e

: Al ass

5] ¢
o rSPRINGerL\"w
REET DRy v

ST

A0

O IAURDY CREEK
£ 3 i NS

\Muddy

St by N
OOD MODIFICATION O
FMO1: Regrade Bexley Golf Course

FMO02: Dowsett Park Detention Basin

T

FMO03: Kingsland Road South Overflow Management %w& :
FMO04: Powys Avenue Blockage Prevention : o
|l FMO6: Bexley Road Upgrade

: Bardwell Park Station Levee

—Creeks
[C 1Bayside Council Boundary

Flood Modification Options (Priority)
@ High

O Medium

O Low

-
<
o
oo

: Guess Avenue Storage Tank

FmF

FMO09: Queen Victoria Street Drainage Diversion
FM10: Seaforth park Detention Basin
i FM13: Alice Street Drainage Line

J:\Jobs\120061\GIS\ArcGIS\230224_Final FRM§\Fioures\Fiour939 FRMP.mx
Ml
o
N

s

TR AT R (o A



ATTACHMENT A: ARR 2019 Datahub Metadata

Attachment A




Australian Rainfall & Runoff Data Hub -
Results

Input Data
Longitude 151.134
Latitude -33.956

Selected Regions (clear)

River Region show
ARF Parameters show
Storm Losses show
Temporal Patterns show
Areal Temporal Patterns show
BOM IFDs show
Median Preburst Depths and Ratios show
10% Preburst Depths show
25% Preburst Depths show
75% Preburst Depths show
90% Preburst Depths show
Interim Climate Change Factors show

Probability Neutral Burst Initial Loss (./nsw_specific) show



Data

River Region
Division
River Number

River Name

Layer Info
Time Accessed

Version

South East Coast (NSW)
13

Sydney Coast-Georges River

01 April 2021 10:22AM

2016_vl



ARF Parameters

ARF=Min{l,[1-a(Areab-clogl0Duration)Duration-d+eAreafDura
tiong(0.3+logl0AEP)+hl10iAreaDuration1440(0.3+log10AEP)]}

Zone a b c d e f g h i

SE Coast 0.06 0.361 0.0 0.317 8.11e-05 0.651 0.0 0.0 0.0

Short Duration ARF

ARF=Min[1,1-0.287(Area0.265-0.439logl0(Duration)).Duration-0.36
+2.26 x10-3 x Area0.226. Duration0.125(0.3+1og10 (AEP)) +0.0141 x Area
0.213 x 10-0.021 (Duration-180)2 1440 (0.3 +1log10 (AEP))]

Layer Info
Time Accessed 01 April 2021 10:22AM
Version 2016_vl

Storm Losses
Note: Burst Loss = Storm Loss - Preburst
Note: These losses are only for rural use and are NOT FOR DIRECT USE in urban areas

Note: As this point is in NSW the advice provided on losses and pre-burst on the NSW
Specific Tab of the ARR Data Hub (./nsw_specific) is to be considered. In NSW losses are
derived considering a hierarchy of approaches depending on the available loss information.
The continuing storm loss information from the ARR Datahub provided below should only
be used where relevant under the loss hierarchy (level 5) and where used is to be multiplied
by the factor of 0.4.

ID 8818.0

Storm Initial Losses (mm) 32.0

Storm Continuing Losses (mm/h) 2.1
Layer Info

Time Accessed 01 April 2021 10:22AM

Version 2016_v1



Temporal Patterns | Download (.zip) (static/temporal_patterns/TP/
ECsouth.zip)

code ECsouth

Label East Coast South
Layer Info

Time Accessed 01 April 2021 10:22AM

Version 2016_v2

Areal Temporal Patterns | Download (.zip) (./static/temporal_patterns/
Areal/Areal_ECsouth.zip)

code ECsouth
arealabel East Coast South
Layer Info
Time Accessed 01 April 2021 10:22AM
Version 2016_v2
BOM IFDs

Click here (http://www.bom.gov.au/water/designRainfalls/revised-ifd/?
year=2016&coordinate_type=dd&latitude=-33.955793&longitude=151.134058&sdmin=true&sdhr=true&sdday
to obtain the IFD depths for catchment centroid from the BoM website

Layer Info

Time Accessed 01 April 2021 10:22AM



Median Preburst Depths and Ratios

Values are of the format depth (ratio) with depth in mm

20

4.8
(0.120)

7.4
(0.160)

8.2
(0.160)

6.8
(0.114)

12.4
(0.156)

9.7
(0.089)

10.1
(0.077)

6.6
(0.044)

24
(0.014)

0.0
(0.000)

0.0
(0.000)

min (h)\AEP (%) 50
60 (1.0) 7.5
(0.244)
90 (1.5) 10.4
(0.293)
120 (2.0) 10.6
(0.270)
180 (3.0) 8.0
(0.176)
360 (6.0) 7.8
(0.130)
720 (12.0) 3.7
(0.047)
1080 (18.0) 3.5
(0.037)
1440 (24.0) 1.9
(0.018)
2160 (36.0) 0.3
(0.002)
2880 (48.0) 0.0
(0.000)
4320 (72.0) 0.0
(0.000)
Layer Info
Time 01 April 2021 10:22AM
Accessed
Version 2018_vl
Note

10

3.0
(0.064)

5.4
(0.101)

6.5
(0.110)

6.0
(0.086)

15.4
(0.165)

13.7
(0.106)

14.5
(0.092)

9.7
(0.054)

3.8
(0.018)

0.0
(0.000)

0.0
(0.000)

1.2
(0.023)

3.4
(0.057)

5.0
(0.074)

5.2
(0.066)

18.2
(0.171)

17.5
(0.117)

18.7
(0.102)

12.7
(0.061)

5.1
(0.021)

0.0
(0.000)

0.0
(0.000)

2

2.1
(0.035)

2.3
(0.033)

3.2
(0.041)

4.6
(0.050)

13.8
(0.110)

20.0
(0.113)

22.8
(0.105)

17.1
(0.069)

5.2
(0.017)

1.6
(0.005)

0.0
(0.000)

2.8
(0.042)

1.5
(0.019)

1.9
(0.022)

4.2
(0.041)

10.5
(0.075)

22.0
(0.110)

25.9
(0.106)

20.4
(0.072)

5.2
(0.015)

2.7
(0.007)

0.0
(0.000)

Preburst interpolation methods for catchment wide preburst has been
slightly altered. Point values remain unchanged.



10% Preburst Depths

Values are of the format depth (ratio) with depth in mm

20

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

min (h)\AEP (%) 50
60 (1.0) 0.0
(0.000)
90 (1.5) 0.0
(0.000)
120 (2.0) 0.0
(0.000)
180 (3.0) 0.0
(0.000)
360 (6.0) 0.0
(0.000)
720 (12.0) 0.0
(0.000)
1080 (18.0) 0.0
(0.000)
1440 (24.0) 0.0
(0.000)
2160 (36.0) 0.0
(0.000)
2880 (48.0) 0.0
(0.000)
4320 (72.0) 0.0
(0.000)
Layer Info
Time 01 April 2021 10:22AM
Accessed
Version 2018_vl
Note

10

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

2

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

Preburst interpolation methods for catchment wide preburst has been
slightly altered. Point values remain unchanged.



25% Preburst Depths

Values are of the format depth (ratio) with depth in mm

20

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

min (h)\AEP (%) 50
60 (1.0) 0.0
(0.000)
90 (1.5) 0.0
(0.000)
120 (2.0) 0.0
(0.000)
180 (3.0) 0.0
(0.000)
360 (6.0) 0.0
(0.000)
720 (12.0) 0.0
(0.000)
1080 (18.0) 0.0
(0.000)
1440 (24.0) 0.0
(0.000)
2160 (36.0) 0.0
(0.000)
2880 (48.0) 0.0
(0.000)
4320 (72.0) 0.0
(0.000)
Layer Info
Time 01 April 2021 10:22AM
Accessed
Version 2018_vl
Note

10

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

2

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.5
(0.002)

0.1
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

1.0
(0.004)

0.2
(0.001)

0.0
(0.000)

0.0
(0.000)

0.0
(0.000)

Preburst interpolation methods for catchment wide preburst has been
slightly altered. Point values remain unchanged.



75% Preburst Depths

Values are of the format depth (ratio) with depth in mm

20

34.2
(0.856)

41.6
(0.902)

42.5
(0.832)

43.2
(0.726)

54.7
(0.688)

37.9
(0.348)

42.6
(0.325)

33.0
(0.221)

22.7
(0.128)

6.6
(0.034)

0.7
(0.003)

min (h)\AEP (%) 50
60 (1.0) 46.8
(1.520)
90 (1.5) 41.1
(1.157)
120 (2.0) 45.9
(1.164)
180 (3.0) 42.0
(0.918)
360 (6.0) 46.0
(0.766)
720 (12.0) 28.2
(0.351)
1080 (18.0) 33.6
(0.352)
1440 (24.0) 22.1
(0.206)
2160 (36.0) 12.4
(0.099)
2880 (48.0) 1.9
(0.014)
4320 (72.0) 0.0
(0.000)
Layer Info
Time 01 April 2021 10:22AM
Accessed
Version 2018_vl
Note

10

25.8
(0.560)

41.8
(0.786)

40.3
(0.681)

44.1
(0.637)

60.5
(0.649)

44.3
(0.343)

48.6
(0.310)

40.2
(0.225)

29.5
(0.139)

9.7
(0.041)

1.1
(0.004)

17.8
(0.342)

42.1
(0.699)

38.2
(0.569)

44.9
(0.569)

66.0
(0.617)

50.5
(0.337)

54.4
(0.298)

47.1
(0.226)

36.1
(0.145)

12.7
(0.046)

1.5
(0.005)

2

24.1
(0.402)

30.6
(0.440)

35.5
(0.457)

47.9
(0.522)

70.5
(0.561)

60.9
(0.343)

66.7
(0.307)

54.6
(0.219)

38.6
(0.130)

24.0
(0.072)

14.1
(0.038)

28.8
(0.436)

22.0
(0.287)

33.5
(0.390)

50.2
(0.493)

73.9
(0.526)

68.7
(0.344)

76.0
(0.310)

60.3
(0.214)

40.5
(0.121)

32.5
(0.087)

23.4
(0.056)

Preburst interpolation methods for catchment wide preburst has been
slightly altered. Point values remain unchanged.



90% Preburst Depths

Values are of the format depth (ratio) with depth in mm

20

89.5
(2.241)

125.7
(2.730)

106.5
(2.085)

106.8
(1.792)

89.2
(1.122)

80.9
(0.743)

87.4
(0.666)

63.5
(0.425)

49.1
(0.278)

35.3
(0.180)

15.0
(0.067)

min (h)\AEP (%) 50
60 (1.0) 112.8
(3.663)
90 (1.5) 106.0
(2.982)
120 (2.0) 84.6
(2.149)
180 (3.0) 82.9
(1.814)
360 (6.0) 75.8
(1.263)
720 (12.0) 60.1
(0.748)
1080 (18.0) 74.2
(0.778)
1440 (24.0) 45.0
(0.419)
2160 (36.0) 36.9
(0.294)
2880 (48.0) 17.3
(0.124)
4320 (72.0) 6.2
(0.040)
Layer Info
Time 01 April 2021 10:22AM
Accessed
Version 2018_vl
Note

10

74.0
(1.606)

138.8
(2.607)

121.0
(2.046)

122.6
(1.771)

98.0
(1.051)

94.7
(0.733)

96.1
(0.614)

75.8
(0.424)

57.1
(0.269)

47.3
(0.200)

20.8
(0.077)

59.2
(1.136)

151.3
(2.511)

134.9
(2.011)

137.7
(1.748)

106.5
(0.995)

108.0
(0.721)

104.5
(0.573)

87.6
(0.420)

64.9
(0.261)

58.7
(0.212)

26.3
(0.084)

2

69.5
(1.159)

106.4
(1.528)

129.1
(1.660)

123.8
(1.350)

128.4
(1.022)

111.9
(0.630)

127.3
(0.585)

115.2
(0.461)

87.0
(0.292)

81.0
(0.244)

52.0
(0.139)

77.3
(1.170)

72.8
(0.947)

124.7
(1.449)

113.3
(1.113)

144.9
(1.032)

114.9
(0.576)

144.4
(0.589)

135.9
(0.482)

103.7
(0.308)

97.6
(0.261)

71.2
(0.169)

Preburst interpolation methods for catchment wide preburst has been
slightly altered. Point values remain unchanged.



Interim Climate Change Factors

2030
2040
2050
2060
2070
2080

2090

Layer Info

Time
Accessed

Version

Note

RCP 4.5

0.869 (4.3%)

1.057 (5.3%)

1.272 (6.4%)

1.488 (7.5%)

1.676 (8.5%)

1.810 (9.2%)

1.862 (9.5%)

RCP6

0.783 (3.9%)

1.014 (5.1%)

1.236 (6.2%)

1.458 (7.4%)

1.691 (8.6%)

1.944 (9.9%)

2.227 (11.5%)

RCP 8.5

0.983 (4.9%)

1.349 (6.8%)

1.773 (9.0%)

2.237 (11.5%)

2,722 (14.2%)

3.209 (16.9%)

3.679 (19.7%)

01 April 2021 10:22AM

2019_vl1

ARR recommends the use of RCP4.5 and RCP 8.5 values. These have been
updated to the values that can be found on the climate change in Australia
website.



Probability Neutral Burst Initial Loss

min (h)\AEP (%) 50.0 20.0 10.0 5.0 2.0 1.0
60 (1.0) 15.5 8.9 9.0 9.9 8.6 5.9
90 (1.5) 15.2 8.8 8.9 8.8 8.5 7.3
120 (2.0) 15.0 9.0 9.7 9.1 8.6 6.3
180 (3.0) 16.1 10.1 10.8 9.9 10.0 6.3
360 (6.0) 16.5 10.7 11.2 10.1 9.8 5.0
720 (12.0) 20.7 14.9 14.3 13.4 12.0 5.5
1080 (18.0) 20.2 15.6 15.0 13.2 14.0 3.5
1440 (24.0) 23.5 18.2 17.5 15.5 15.6 6.6
2160 (36.0) 27.2 22.0 21.3 19.6 18.8 7.9
2880 (48.0) 32.0 27.1 25.6 27.4 20.7 8.7
4320 (72.0) 35.2 30.7 30.0 32.7 24.9 16.5
Layer Info
Time 01 April 2021 10:22AM
Accessed

Version 2018_v1

Note As this point is in NSW the advice provided on losses and pre-burst on the
NSW Specific Tab of the ARR Data Hub (./nsw_specific) is to be considered.
In NSW losses are derived considering a hierarchy of approaches depending
on the available loss information. Probability neutral burst initial loss values
for NSW are to be used in place of the standard initial loss and pre-burst as
per the losses hierarchy.

Download TXT (downloads/727ee105-e404-4f99-9432-43ed973b00dd.txt)
Download JSON (downloads/3deab5e0-ebbf-490a-b3be-efcfbc675ac6.json)

Download PDF ()
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@ Windwater

Bayside West Floodplain Risk Management Study and Plan

Taken from the Floodplain Development Manual (April 2005 edition)

acid sulfate soils

Annual Exceedance
Probability (AEP)

Australian Height Datum
(AHD)

Average Annual Damage
(AAD)

Average Recurrence
Interval (ARI)

caravan and moveable
home parks

catchment

consent authority

development

Are sediments which contain sulfidic mineral pyrite which may become extremely
acid following disturbance or drainage as sulfur compounds react when exposed to
oxygen to form sulfuric acid. More detailed explanation and definition can be found
in the NSW Government Acid Sulfate Soil Manual published by Acid Sulfate Soil
Management Advisory Committee.

The chance of a flood of a given or larger size occurring in any one year, usually
expressed as a percentage. For example, if a peak flood discharge of 500 m?/s
has an AEP of 5%, it means that there is a 5% chance (that is one-in-20 chance)
of a 500 m3/s or larger event occurring in any one year (see ARI).

A common national surface level datum approximately corresponding to mean sea
level.

Depending on its size (or severity), each flood will cause a different amount of flood
damage to a flood prone area. AAD is the average damage per year that would
occur in a nominated development situation from flooding over a very long period
of time.

The long term average number of years between the occurrence of a flood as big
as, or larger than, the selected event. For example, floods with a discharge as
great as, or greater than, the 20 year ARI flood event will occur on average once
every 20 years. ARI is another way of expressing the likelihood of occurrence of a
flood event.

Caravans and moveable dwellings are being increasingly used for long-term and
permanent accommodation purposes. Standards relating to their siting, design,
construction and management can be found in the Regulations under the LG Act.

The land area draining through the main stream, as well as tributary streams, to a
particular site. It always relates to an area above a specific location.

The Council, government agency or person having the function to determine a
development application for land use under the EP&A Act. The consent authority
is most often the Council, however legislation or an EPI may specify a Minister or
public authority (other than a Council), or the Director General of DIPNR, as having
the function to determine an application.

Is defined in Part 4 of the Environmental Planning and Assessment Act (EP&A Act).

infill development: refers to the development of vacant blocks of land that are
generally surrounded by developed properties and is permissible under the current
zoning of the land. Conditions such as minimum floor levels may be imposed on
infill development.

new development: refers to development of a completely different nature to that
associated with the former land use. For example, the urban subdivision of an area
previously used for rural purposes. New developments involve rezoning and
typically require major extensions of existing urban services, such as roads, water
supply, sewerage and electric power.

redevelopment: refers to rebuilding in an area. For example, as urban areas age,
it may become necessary to demolish and reconstruct buildings on a relatively large
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@ Windwater

Bayside West Floodplain Risk Management Study and Plan

disaster plan (DISPLAN)

discharge

ecologically sustainable
development (ESD)

effective warning time

emergency management

flash flooding

flood

flood awareness

flood education

flood fringe areas

flood liable land

flood mitigation standard

scale. Redevelopment generally does not require either rezoning or major
extensions to urban services.

A step by step sequence of previously agreed roles, responsibilities, functions,
actions and management arrangements for the conduct of a single or series of
connected emergency operations, with the object of ensuring the coordinated
response by all agencies having responsibilities and functions in emergencies.

The rate of flow of water measured in terms of volume per unit time, for example,
cubic metres per second (m3/s). Discharge is different from the speed or velocity
of flow, which is a measure of how fast the water is moving for example, metres per
second (m/s).

Using, conserving and enhancing natural resources so that ecological processes,
on which life depends, are maintained, and the total quality of life, now and in the
future, can be maintained or increased. A more detailed definition is included in the
Local Government Act 1993. The use of sustainability and sustainable in this
manual relate to ESD.

The time available after receiving advice of an impending flood and before the
floodwaters prevent appropriate flood response actions being undertaken. The
effective warning time is typically used to move farm equipment, move stock, raise
furniture, evacuate people and transport their possessions.

A range of measures to manage risks to communities and the environment. In the
flood context it may include measures to prevent, prepare for, respond to and
recover from flooding.

Flooding which is sudden and unexpected. It is often caused by sudden local or
nearby heavy rainfall. Often defined as flooding which peaks within six hours of the
causative rain.

Relatively high stream flow which overtops the natural or artificial banks in any part
of a stream, river, estuary, lake or dam, and/or local overland flooding associated
with major drainage before entering a watercourse, and/or coastal inundation
resulting from super-elevated sea levels and/or waves overtopping coastline
defences excluding tsunami.

Flood awareness is an appreciation of the likely effects of flooding and a knowledge
of the relevant flood warning, response and evacuation procedures.

Flood education seeks to provide information to raise awareness of the flood
problem so as to enable individuals to understand how to manage themselves an
their property in response to flood warnings and in a flood event. It invokes a state
of flood readiness.

The remaining area of flood prone land after floodway and flood storage areas have
been defined.

Is synonymous with flood prone land (i.e. land susceptible to flooding by the
probable maximum flood (PMF) event). Note that the term flood liable land covers
the whole of the floodplain, not just that part below the flood planning level (see
flood planning area).

The average recurrence interval of the flood, selected as part of the floodplain risk
management process that forms the basis for physical works to modify the impacts
of flooding.

120061: 230505_BaysideWest_FRMS_Final.docx: 5 May 2023 A2
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Bayside West Floodplain Risk Management Study and Plan

floodplain

floodplain risk
management options

floodplain risk

management plan

flood plan (local)

flood planning area

Flood Planning Levels
(FPLs)

flood proofing

flood prone land

flood readiness

flood risk

flood storage areas

Area of land which is subject to inundation by floods up to and including the
probable maximum flood event, that is, flood prone land.

The measures that might be feasible for the management of a particular area of the
floodplain. Preparation of a floodplain risk management plan requires a detailed
evaluation of floodplain risk management options.

A management plan developed in accordance with the principles and guidelines in
this manual. Usually includes both written and diagrammetic information describing
how particular areas of flood prone land are to be used and managed to achieve
defined objectives.

A sub-plan of a disaster plan that deals specifically with flooding. They can exist at
State, Division and local levels. Local flood plans are prepared under the
leadership of the State Emergency Service.

The area of land below the flood planning level and thus subject to flood related
development controls. The concept of flood planning area generally supersedes
the Aflood liable land@ concept in the 1986 Manual.

FPL=s are the combinations of flood levels (derived from significant historical flood
events or floods of specific AEPs) and freeboards selected for floodplain risk
management purposes, as determined in management studies and incorporated in
management plans. FPLs supersede the Astandard flood event@ in the 1986
manual.

A combination of measures incorporated in the design, construction and alteration
of individual buildings or structures subject to flooding, to reduce or eliminate flood
damages.

Is land susceptible to flooding by the Probable Maximum Flood (PMF) event. Flood
prone land is synonymous with flood liable land.

Flood readiness is an ability to react within the effective warning time.

Potential danger to personal safety and potential damage to property resulting from
flooding. The degree of risk varies with circumstances across the full range of
floods. Flood risk in this manual is divided into 3 types, existing, future and
continuing risks. They are described below.

existing flood risk: the risk a community is exposed to as a result of its location
on the floodplain.

future flood risk: the risk a community may be exposed to as a result of new
development on the floodplain.

continuing flood risk: the risk a community is exposed to after floodplain risk
management measures have been implemented. For a town protected by levees,
the continuing flood risk is the consequences of the levees being overtopped. For
an area without any floodplain risk management measures, the continuing flood risk
is simply the existence of its flood exposure.

Those parts of the floodplain that are important for the temporary storage of
floodwaters during the passage of a flood. The extent and behaviour of flood
storage areas may change with flood severity, and loss of flood storage can
increase the severity of flood impacts by reducing natural flood attenuation. Hence,
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floodway areas

freeboard

habitable room

hazard

hydraulics

hydrograph

hydrology

local overland flooding

local drainage

mainstream flooding

major drainage

it is necessary to investigate a range of flood sizes before defining flood storage
areas.

Those areas of the floodplain where a significant discharge of water occurs during
floods. They are often aligned with naturally defined channels. Floodways are
areas that, even if only partially blocked, would cause a significant redistribution of
flood flows, or a significant increase in flood levels.

Freeboard provides reasonable certainty that the risk exposure selected in deciding
on a particular flood chosen as the basis for the FPL is actually provided. It is a
factor of safety typically used in relation to the setting of floor levels, levee crest
levels, etc. Freeboard is included in the flood planning level.

in a residential situation: a living or working area, such as a lounge room, dining
room, rumpus room, kitchen, bedroom or workroom.

in an industrial or commercial situation: an area used for offices or to store
valuable possessions susceptible to flood damage in the event of a flood.

A source of potential harm or a situation with a potential to cause loss. In relation
to this manual the hazard is flooding which has the potential to cause damage to
the community. Definitions of high and low hazard categories are provided in the
Manual.

Term given to the study of water flow in waterways; in particular, the evaluation of
flow parameters such as water level and velocity.

A graph which shows how the discharge or stage/flood level at any particular
location varies with time during a flood.

Term given to the study of the rainfall and runoff process; in particular, the
evaluation of peak flows, flow volumes and the derivation of hydrographs for a
range of floods.

Inundation by local runoff rather than overbank discharge from a stream, river,
estuary, lake or dam.

Are smaller scale problems in urban areas. They are outside the definition of major
drainage in this glossary.

Inundation of normally dry land occurring when water overflows the natural or
artificial banks of a stream, river, estuary, lake or dam.

Councils have discretion in determining whether urban drainage problems are
associated with major or local drainage. For the purpose of this manual major
drainage involves:
- the floodplains of original watercourses (which may now be piped,
channelised or diverted), or sloping areas where overland flows develop
along alternative paths once system capacity is exceeded; and/or

- water depths generally in excess of 0.3 m (in the major system design storm
as defined in the current version of Australian Rainfall and Runoff). These
conditions may result in danger to personal safety and property damage
to both premises and vehicles; and/or
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mathematical/computer
models

merit approach

minor, moderate and major
flooding

modification measures

peak discharge

Probable Maximum Flood
(PMF)

Probable Maximum
Precipitation (PMP)

- major overland flow paths through developed areas outside of defined
drainage reserves; and/or

- the potential to affect a number of buildings along the major flow path.

The mathematical representation of the physical processes involved in runoff
generation and stream flow. These models are often run on computers due to the
complexity of the mathematical relationships between runoff, stream flow and the
distribution of flows across the floodplain.

The merit approach weighs social, economic, ecological and cultural impacts of
land use options for different flood prone areas together with flood damage, hazard
and behaviour implications, and environmental protection and well being of the
State=s rivers and floodplains.

The merit approach operates at two levels. At the strategic level it allows for the
consideration of social, economic, ecological, cultural and flooding issues to
determine strategies for the management of future flood risk which are formulated
into Council plans, policy and EPIs. At a site specific level, it involves consideration
of the best way of conditioning development allowable under the floodplain risk
management plan, local floodplain risk management policy and EPIs.

Both the State Emergency Service and the Bureau of Meteorology use the following
definitions in flood warnings to give a general indication of the types of problems
expected with a flood:

minor flooding: causes inconvenience such as closing of minor roads and the
submergence of low level bridges. The lower limit of this class of flooding on the
reference gauge is the initial flood level at which landholders and townspeople
begin to be flooded.

moderate flooding: low-lying areas are inundated requiring removal of stock
and/or evacuation of some houses. Main traffic routes may be covered.

major flooding: appreciable urban areas are flooded and/or extensive rural areas
are flooded. Properties, villages and towns can be isolated.

Measures that modify either the flood, the property or the response to flooding.
Examples are indicated in Table 2.1 with further discussion in the Manual.

The maximum discharge occurring during a flood event.

The PMF is the largest flood that could conceivably occur at a particular location,
usually estimated from probable maximum precipitation, and where applicable,
snow melt, coupled with the worst flood producing catchment conditions.
Generally, it is not physically or economically possible to provide complete
protection against this event. The PMF defines the extent of flood prone land, that
is, the floodplain. The extent, nature and potential consequences of flooding
associated with a range of events rarer than the flood used for designing mitigation
works and controlling development, up to and including the PMF event should be
addressed in a floodplain risk management study.

The PMP is the greatest depth of precipitation for a given duration meteorologically
possible over a given size storm area at a particular location at a particular time of
the year, with no allowance made for long-term climatic trends (World
Meteorological Organisation, 1986). It is the primary input to PMF estimation.
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probability

risk

runoff

stage

stage hydrograph

survey plan

water surface profile

wind fetch

A statistical measure of the expected chance of flooding (see AEP).

Chance of something happening that will have an impact. It is measured in terms
of consequences and likelihood. In the context of the manual it is the likelihood of
consequences arising from the interaction of floods, communities and the
environment.

The amount of rainfall which actually ends up as streamflow, also known as rainfall
excess.

Equivalent to Awater level@. Both are measured with reference to a specified
datum.

A graph that shows how the water level at a particular location changes with time
during a flood. It must be referenced to a particular datum.

A plan prepared by a registered surveyor.

A graph showing the flood stage at any given location along a watercourse at a
particular time.

The horizontal distance in the direction of wind over which wind waves are
generated.
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-
Memorandum

TO: Pulak Saha & Debbie Fransen
FROM: Rhys Hardwick Jones

DATE: 18 November 2021

SUBJECT: DRAINS Model Updates

PROJECT: Consolidated Bayside West FRMS/P
PROJECT NUMBER: 120061

1. INTRODUCTION

This memorandum outlines the DRAINS model updates that have been undertaken as a component of the
Bayside West Floodplain Risk Management Study and Plan (FRMS/P). Bayside Council (Council) requested
that the existing DRAINS models be updated and extended for the Bayside West study area. WMAwater
understands that the primary use for the DRAINS modelling will be as a supplementary tool for Council’s
stormwater team, for investigation of stormwater capacity and possible local drainage upgrades and localised
design work, rather than requiring interrogation or running of the more accurate (but time consuming)
TUFLOW model for such tasks. The DRAINS modelling will be simpler and less accurate than the detailed
TUFLOW 2D hydraulic modelling, but can be useful for in-house Council design of minor drainage upgrades.
This memorandum outlines the work undertaken for these DRAINS models.

2. SCOPE OF WORK

The following scope of work was agreed with Council:
1. Review existing DRAINS models
2. Extend DRAINS models where required
3. Develop new DRAINS models where required

The aim of this package of work is to provide Council with working DRAINS models that can be run in recent
versions of the program. These models would contain consistent model parameters (where appropriate) and
cover the entire Bayside West study area. The models would be used to assess localised drainage upgrades
and hence having georeferenced models would be beneficial.

3. EXISTING DRAINS MODELS

3.1. Available Models

The following catchments were covered by DRAINS models were provided by Council (with the assumed
most up-to-date model noted):
o Wolli Creek (wolli_100run_Modified20120116.drn)

e Southern Bardwell Creek (Southern Bardwell Final_output_100yr.drn)
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¢ Northern Bardwell Creek (NBardPipedDrainage2.drn)
¢ Bonnie Doon (101014 _DRAINS_Bonnie_Doon.drn)
o Upper Muddy Creek (Upper-Muddy-Creek_mudnew_2013run.drn)
o Lower Muddy Creek (Lower Muddy Creek DRAINS Dec 2002.drn)
e Spring Street Drain (SPRINGST22B REVISED 201704 output 100yr 2hr.drn)
e Scarborough Ponds (Scarborough Ponds DRAINS with PMP overflows Apr 2004-2018.drn)
e Sans Souci 1 - Waradiel Creek (SS1.drn)
e Sans Souci 2 - Bado-berong Creek (SS2_Ext.drn)

The extent of these models, as well as areas of the Bayside West study area not covered by any models is
shown in Figure 1.

3.2. Model Parameters

The parameters adopted by the existing DRAINS models varies between models. Key hydrologic parameters
and hydraulic parameters are outlined in Table 1 and Table 2, respectively.
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Table 1: Summary of key hydrology parameters for existing DRAINS models

Model Hydrology Impervious @Supplementary Pervious Soil Type Antecedent Catchment Time of Concentration (minutes)
Storage Storage (mm) Storage Moisture Data Type! &
(mm) (mm) Condition Delay Coefficient?
Wolli Creek ILSAX . varies / 0 / varies
ARR1987 0.5 0 2 2 4 Abbreviated
Northern Bardwell ILSAX . varies / 0 / varies
Creek ARR1987 0.5 0 2 2 4 Abbreviated
Southern Bardwell ILSAX . . .
Creek ARR1987 0.5 0.5 2 2 4 Abbreviated varies / 0 / varies
Bonnie Doon ILSAX Spec_lflc _ 2/0/2
ARR1987 1 1 5 Soil 3 Detailed
Parameters 0.015/0.03/0.03
Upper Muddy Creek ILSAX . varies / 0 / varies
ARR1987 0.5 0 2 2 4 Abbreviated
Lower Muddy Creek 15/1/2
AI!_:1A9>§37 0.5 0.5 2 3 4 Detailed
0.015/0.01/0.025
Spring Street Drain ILSAX _ 1.5/ 1/ varies
ARR1987 0.5 0.5 2 3 4 Detailed
0.018/0.018/0.17
Scarborough Ponds 15/1/2
Alg_l'ffg;? 0.5 0.5 2 2 4 Detailed
0.015/0.01/0.025
Sans Souci 1 ILSAX .
ARR1987 1 3 9 3 3 Abbreviated 2/0/5
Sans Souci 2 ILSAX .
ARR1987 1 3 9 3 3 Abbreviated 2/0/5
1 Abbreviated data simply uses an impervious/supplementary/pervious area within a subcatchment with a time of concentration specified
Detailed data uses an impervious/supplementary/pervious area within a subcatchment with a time, flowpath length, flowpath slope and delay coefficient specified
2 Abbreviated data is time of concentration (mins) for impervious/supplementary/pervious areas

Detailed data is additional time (mins) for impervious/supplementary/pervious areas and delay coefficient for impervious/supplementary/pervious areas
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Table 2: Summary of key hydraulic parameters for existing DRAINS models

Model Pipe Pipe Pit Family? Sag Pit On-Grade pit Overland Flow Tailwater
Friction  Roughness? Blockage Blockage Type® Condition
Wolli Creek Colebrook- 0.3 Specific inlet parameters 0.4 0.15 n/a Atmosphere
White
Northern Bardwell Colebrook- 0.3 Specific inlet parameters 0.4 0.15 n/a Constant Water
Creek White Level
Southern Bardwell Colebrook- 0.3 Sutherland - 3% crossfall, all slopes 0.4 0.15 Dummy (road low Atmosphere
Creek White point overtopping)
Bonnie Doon Mannings 0.015 Hornsby Council Inlets (Kl+grate), 3% 0 0 8 m wide road Atmosphere
crossfall, all grades (half section)
Spring Street Drain Colebrook- 0.3 Sutherland Kl+grate, all slopes, clogged <= 0.24 0.15 8 m wide road Atmosphere
White 3m,
Hornsby Council Relationships >3 m
Upper Muddy Creek Mannings 0.015 Specific inlet parameters 0.4 0.15 n/a Constant Water
Level
Lower Muddy Creek = Colebrook- 0.3 Sutherland Kl+grate, all slopes, clogged 0.24 0.15 8 m wide road Atmosphere
White
Scarborough Ponds  Colebrook- 0.3 Sutherland Kl+grate, all slopes, clogged 0.24 0.15 8 m /13 m wide Atmosphere
White road
Sans Souci 1 Mannings 0.015 Specific inlet parameters 0.5 0.2 n/a Atmosphere
Sans Souci 2 Mannings 0.015 Specific inlet parameters 0.5 0.2 n/a Atmosphere

1 Units consistent with the pipe friction method adopted

2 Typical pit family type adopted in the model — there may be some pits with a different type

3 Typical overland flow cross section type — there may be some pits with a different type. If ‘NA’ is specified, this is because an earlier version of DRAINS did not require a cross
section, but just specified a fixed overland flow time (which is still required)
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4. DRAINS MODEL UPDATES

4.1. Global Model Updates

Several model updates were made to all existing models. These were made to improve the consistency
between models. These include the following:
e Georeferencing of the models using GDA94 MGAS56 projection. This helps locate the model in
the real world.
¢ Inclusion of a background that enables identification of locations within the DRAINS model. A
DXF background was created for the DRAINS models that consists of the cadastral boundaries
and road names within the Bayside West study area. This background was applied to all
DRAINS models. The background appears in the correct location in the model due to the
georeferencing that was undertaken (item 1).
e Adoption of standard hydraulic parameters including:
o Pipe friction approach to Mannings;
o Pipe roughness to 0.015; and
o Blockage factors of 50% for sag pits and 20% for on-grade pits
e Adoption of a single IFD using ARR 1987. This was sourced from the Bureau of Meteorology
for a point within the catchment that was considered to be representative of the entire Bayside
West study area (33.95°S, 151.15°E). The following ARR 1987 coefficients were adopted for all

models:
Rainfall Intensity 2 year ARI 50 year ARI IFD Parameters
(mm/hr)
1 hour 39.7 84.0 G 0
12 hour 7.98 15.6 F2 4.95
72 hour 2.48 4.95 F50 15.95

Storm durations from 5 minutes to 2 hours were imported into each model, for the 1 year ARI
to 100 year ARI events. An antecedent moisture condition of 4 was adopted for all storms,
representing 75-100 mm of rainfall in the 5 days prior to the storm burst (for soil types 2 and 3).
¢ Running of all models in a recent version of DRAINS (2020.061). In order to run the old models
in the more recent versions of DRAINS, several features required updating:
o Adoption of updated pit blockage procedures
o Adoption of updated overflow route procedures
o Adjustment of some model parameters due to new checks that DRAINS implements,
including extending short pipes (to ensure the length > 3 x diameter/height) and
adjusting pipe and channel invert levels where the incoming pipe/channel invert level is
lower than the outgoing pipe/channel invert level at a particular pit or node.

e Split models: It was originally envisaged that the DRAINS models would be consolidated into
one large DRAINS model for Bayside West. This was not considered feasible due to the
following reasons:

o Makes it more difficult to find a particular pipe

o Runtime would be significantly extended. This is particularly of interest if multiple Annual
Exceedance Probabilities (AEPS) and durations are to be run. If Australian Rainfall and
Runoff (ARR) 2019 is implemented at a later date, the run time will increase by a factor
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of 10 (for the ensemble of temporal patterns required). Larger models require significant
computational resources and time to run
Having smaller models makes it much easier to find a pipe of interest and undertake multiple model
runs (for example design iterations) quickly. The Bayside West study area was split into 19 separate
DRAINS model areas, as shown in Figure 2.

The following elements were retained from the existing models, assuming that these were catchment-specific:

Hydrologic model parameters (impervious storage, supplementary storage, pervious storage
and soil type)

Catchment representation (catchment data type, fraction impervious / supplementary / pervious,
time of concentration, delay coefficient, flow path details, etc.)

Pit family and pit types (except for those old style pits where inlet parameters are specified and
these are no longer supported in the latest versions of DRAINS)

4.2. Individual Model Updates

4.2.1. Wolli Creek Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Wolli Creek DRAINS model:

llludas pits (no longer supported) replaced with Sutherland Kl+grate pits for all slopes. Kerb inlet
size was assumed to be 1.2 m.

Remaining pits that utilise inlet parameters (no longer supported) were replaced with Sutherland
Kl+grate pits for all slopes. Kerb inlet sizes were estimated based on inlet parameter values.
Add maximum ponding depth for sag pits based on ponding volume.

Change dummy pipes of type “Wolli Creek Circular’ to a minimum of 100 mm diameter (were
previously 10 mm).

Add in overflow route cross sections, adopting an “8m wide road” with 1% bed slope.
Adjustment of the starting elevation of the stage-storage curve of Basin 10A.020 to match
incoming pipe invert levels.

The Wolli Creek DRAINS model was also extended. A small drainage network that discharges to Wolli Creek
at the north eastern extent of the catchment was previously missing (as shown in Figure 1). Details of the
development of these areas where DRAINS models do not exist is contained in Section 5.

4.2.2. Northern Bardwell Creek Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Northern Bardwell Creek DRAINS model:

llludas pits (no longer supported) replaced with unrestricted sag pits with a ponding volume of
100 m3,

Remaining pits that utilise inlet parameters (no longer supported) were replaced with Sutherland
Kl+grate pits for all slopes. Kerb inlet sizes were estimated based on inlet parameter values.
Change the minimum overflow travel time from 0.01 to 0.1 minutes.
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o Change pipe P236.05 to be directed to pit 234.20 instead of 236.20

4.2.3. Southern Bardwell Creek Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Southern Bardwell Creek DRAINS model:

e Ponding volume updated to the minimum allowed (0.25 m?®) for some junction pits.

e Change dummy pipes of type “Bardwell” to a minimum of 100 mm diameter (were previously
10 mm).

e The Lite version of DRAINS can only handle one connection to an outlet node, and hence
additional outlet nodes were added so each drainage line outlets to a single node.

4.2.4. Bonnie Doon Model

The only updates that the (Upper) Bonnie Doon model required are outlined in Section 4.1. The (Upper)
Bonnie Doon DRAINS model was extended. The drainage network downstream of the railway was not
included in the existing model. There are three main drainage lines that cross the railway and these all
discharge into the top of the Bonnie Doon open channel. The model was extended to the top of the open
channel to simulate flow through the entire stormwater network to the open channel. This area is shown in
Figure 1. Details of the development of these areas where DRAINS models do not exist is contained in
Section 5.

4.2.5. Upper Muddy Creek Model

The Upper Muddy Creek model was unable to be georeferenced. There was no simple translation or scaling
of coordinates that could align the stormwater network to its geographical location. Moreover, the network
appeared to be incomplete, as it was difficult to find the correct pipes to align with the GIS stormwater network
provided by Council. Due to these issues, and the fact that the remaining Upper Muddy Creek catchment
area either side of this model needed to be developed, it was considered appropriate to develop new DRAINS
models for the entire Upper Muddy Creek catchment. Hence, this model was made redundant. This is shown
in Figure 1.

4.2.6. Lower Muddy Creek Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Lower Muddy Creek DRAINS model:
¢ Revised the ‘unrestricted entry’ and ‘Special — Subway Rd’ pit inlet curves in the pit database
to comply with new DRAINS version requirements.
e Revised the ‘dummy’ pipe database to be a minimum of 100 mm in diameter (was previously
smaller).
e Adjustment of the starting elevation of the stage-storage curve of Basin bRock3.10 to match
incoming pipe invert levels.
e The Lite version of DRAINS can only handle one connection to an outlet node, and hence
additional outlet nodes were added so each drainage line outlets to a single node.
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4.2.7. Scarborough Ponds Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Scarborough Ponds DRAINS model:
e Two channels were changed to not be ‘roofed’ to run in recent versions of DRAINS
e Adjustment of the starting elevation of the stage-storage curve of BasinSunb, BasinLach and
BasinBota basins to match incoming pipe invert levels.

The Scarborough Ponds DRAINS model was also extended. A small drainage network at the southern extent
of the model that discharges into the ponds was previously missing (as shown in Figure 1). Details of the
development of these area where DRAINS models do not exist is contained in Section 5.

4.2.8. Sans Souci 1 Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Sans Souci 1 DRAINS model:
o Pits that utilise inlet parameters (no longer supported) were replaced with Sutherland Kl+grate
pits for all slopes. Kerb inlet sizes were estimated based on inlet parameter values.
e Add in overflow route cross sections, adopting a “Half Road” with 1% bed slope (adopted from
Scarborough Ponds DRAINS model).

4.2.9. Sans Souci 2 Model

In addition to the global model updates specified in Section 4.1, the following updates were made for the
Sans Souci 2 DRAINS model:
¢ Pits that utilise inlet parameters (no longer supported) were replaced with Sutherland Kl+grate
pits for all slopes. Kerb inlet sizes were estimated based on inlet parameter values.
¢ Add in overflow route cross sections, adopting a “Half Road” with 1% bed slope (adopted from
Scarborough Ponds DRAINS model).

5. NEW AND EXTENDED DRAINS MODELS

5.1. Stormwater network

The stormwater network adopted for the new and extended DRAINS models were taken from the stormwater
network provided by Council. This was provided in the form of a GIS layer (Stormwater Pit.shp and
Stormwater_Pipe.shp). This data was supplemented with data from the existing TUFLOW models that cover
the Bayside West study area. The following data was used:

e Pipe or box culvert size. Where this data was missing, the relevant TUFLOW pipe layers were
searched to try and determine pipe sizes. Where pipe sizes could not be filled, upstream and
downstream sizes were searched to try and match these sizes. Where this was not possible, a
dummy pipe diameter of 999 mm was adopted, or box culvert size of 999 mm x 999 mm.
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o Number of pipes. Where this data was missing, the relevant TUFLOW pipe layers were
searched to try and determine the number of pipes. Where this was missing it was assumed a
single pipe exists.

e Upstream and downstream invert levels. At pit junctions, the lowest invert of incoming and
outgoing pipes was adopted to remove mismatching of inverts at pit junctions which can cause
instabilities in DRAINS. Where these were missing, the relevant TUFLOW pipe layers were
searched to try and determine invert levels. Where invert levels could not be filled, the surface
level (derived from available LIiDAR data) was used allowing for 0.6 m cover.

o Pits were assumed to be from the ‘Sutherland Kl+grate, all slopes, clogged’ pit family, with a
1.2 m lintel opening where pit inlet sizes could not be inspected from the stormwater GIS layer.
Pits were assumed to be ‘On-grade’ type.

The same checks and adjustments were made to the stormwater network as outlined in Section 4.1 in order
to correctly run in DRAINS, including pipe lengths being greater than 3 times the pipe diameter and adding
the pit and pipe database adopted into the model.

5.2. Subcatchment delineation

Subcatchments to each pit inlet were delineated using GIS techniques. The latest available LiDAR
information was used and re-sampled into a 5 m DEM to provide a smoother surface. The terrain was
‘hydrologically treated’ to fill sinks and provide continuous flow paths through the catchment. Hydrologic
algorithms were then applied to calculate flow direction and flow accumulation grids. These grids were used
to derive a dense stream network. Pit inlet locations were then snapped to this stream network and the
upstream catchment area was calculated to these points. These subcatchments were further ‘cleaned’ and
processed to obtain a subcatchment network. The GIS layer for these subcatchments is provided. The area
of these subcatchment polygons was used in the DRAINS model.

Subcatchment land use was adopted based on typical values for existing models, or estimated for new
models based on aerial imagery. Typical slopes were also inspected from the available LIDAR data. A

summary of the adopted subcatchment parameters for each new or extended model can be seen in Table 3.

Table 3: Summary of subcatchment parameters for new and extended DRAINS models

Area Model Status Subcatchment Landuse Slope?
1
ID (Hydrology) % Paved % % Grassed
Supplementary
Wolli Creek® 3 Extended
- Low Relief 70 0 30 0.3%
- High Relief 70 0 30 5%
Upper Bonnie Doon 8 Extended 65 5 30 4%
Lower Bonnie Doon?® 9 New
- Marsh St (Upper 100 0 0 0.5%
- Low Relief Bonnie 60 10 30 0.5%
- High Relief Doon) 60 10 30 5%
Upper Muddy Creek 10,11 New (Lower 60 10 30 3%
Muddy
Creek)
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Area Model Status Subcatchment Landuse Slope?
1
ID (Hydrology) % Paved % % Grassed
Supplementary
Scarborough Ponds 16 Extended 60 10 30 1%
Sans Souci 3 19 New (Sans 60 10 30 0.5%
Souci 1 & 2)

1 Extended DRAINS models adopt the same hydrology model as the existing model. New models adopt a hydrology
model from a nearby DRAINS model (hydrology parameters outlined in Table 1).

2 Slope adopted for the calculation of time of concentration and for overflow route slope

3 These models were split into different areas for the application of certain parameters, typically due to some areas
having high relief (steep slopes) and low relief (flat areas).

Abbreviated subcatchment data was used for these areas, consisting of the following:

e Subcatchment area, derived from the GIS layer as described above. Area was calculated in
hectares and rounded to 3 significant figures.

e Land use percentages applied as outlined in Table 3.

e Time of concentration for grassed areas calculated based on catchment area using the
Bransby-Williams formula (as described in Australian Rainfall and Runoff 1987). The formula is
as follows:

58L
fe = qois0?
Where:t. is the time of concentration (mins)
Se is the equal area slope of the main stream (m/km)
L is the length of the main stream (km)
A is the area of the catchment (km?)

The length of the main stream was assumed to be related to the subcatchment area as follows (as
outlined in the WBNM Theory Manual):
L = A0.57

The slope of the subcatchment was assumed based on the values in Table 3.

e Time of concentration for paved areas assumed to be 2/3 of the time of concentration for paved
areas.

¢ Time of concentration (additional time) for supplementary areas was assumed to be 0 minutes.

5.3. Overflow Routes

Overflow routes from pits were assumed to follow the outlet pipe from the pit. The length of the overflow
routes was assumed to be the same as the outlet pipe it followed. Overflow routes were assigned an indicative
“8m wide road” cross section that would simulate gutter flow. It was also assumed that none of the
downstream catchment area contributed to flow on the overflow route. The slope of the overflow route was
adopted from the typical catchment slope, as outlined in Table 3.
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5.4. Outlets

The stormwater network was assumed to freely discharge to the atmosphere at the downstream invert level
of the pipe where the network discharges into a creek, open channel or Botany Bay. No open channels were
included in the new and extended DRAINS models.

6. LIMITATIONS

It is intended that these DRAINS models be used for testing of minor stormwater upgrades and indicative
stormwater capacity assessments. In particular the following should be noted:
¢ The models adopt ARR 1987. It is understood that for the Bayside West catchment, the adoption
of ARR 2019 generally results in lower runoff primarily due to the following:
o Lower IFD’s: ARR 2019 IFD’s are up to 30% lower than ARR 1987 IFD’s. For example,
the ARR 2019 1% AEP 1 hour rainfall intensity is 28% lower than the ARR 1987 1%
AEP 1 hour rainfall intensity. The magnitude of the ARR 2019 1% AEP 1 hour storm is
equivalent to the ARR 1987 5% AEP 1 hour storm.
o Temporal patterns: ARR 2019 requires an ensemble of temporal patterns to be run, with
the adopted pattern for any particular duration being the one that produces peak flows
just above the mean of the ensemble for a particular location in the catchment. It is
known that the single temporal pattern adopted using the ARR 1987 methodology
typically produces higher peak flows due to the temporal distribution of rainfall.
In this case, the adoption of ARR 1987 simplifies the number of runs that need to be undertaken to
obtain a quick assessment. ARR 1987 will generate higher flows than ARR 2019, however, different
ARI’s will provide different magnitudes of rainfall events that will still be beneficial in assessing
stormwater capacity and upgrades.
¢ Coincident tailwater conditions in channels, creeks and the ocean has not been considered. It
is assumed that all stormwater networks discharge ‘freely to the atmosphere’. If any results
need to consider tailwater effects, a static water level at outlet nodes can be applied (for pipe
calculations). Further information for overflow routes is provided below.
¢ The models are designed to be run in ‘Lite’ mode. This mode does not require a premium license
and applies a simplified approach to calculating overflow routes. It does not consider backwater
effects along these routes or unsteady flow conditions. If detailed information of overland flow
paths is required, it is recommended that the relevant TUFLOW model be utilised.
o Allerrors and several warnings have been rectified in both existing and new models. There are,
however, several warnings that still exist, which include:
o Warning that the upstream pit’s spill level is below the receiving pit’s surface or spill level
for some overflow routes. Due to the way DRAINS computes flows along these overflow
routes, they will be ‘carrying water uphill’, as the warning message (both prior to running
and at the completion of a simulation) suggests.
o Warning about the spill level for some basins being below the receiving pit’s spill level.
As described above, this can ‘carry water uphill’.
o Warning about some of the pit types adopting an infinite capacity. These pits were
retained from the existing DRAINS models and were not modified.
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o Warning about maximum water levels exceeding the maximum elevation specified in
some basins. The basin schematisation was not modified from the existing DRAINS
models.

The models have been updated or developed based on the best available information from Council, however,
there are likely to be data gaps that have been filled based on broad assumptions. For every localised
assessment that is to be undertaken, it is recommended that the existing stormwater line both upstream and
downstream of the section of interest is reviewed. This includes a review of:

e Catchment areas and parameters

o Pipe sizes

e Pit parameters (size, type, blockage, etc.)

e Invert levels

e Overflow routes
These should be checked to ensure the modelled stormwater network is reasonable and accurate based on
available information. In particular, a number of assumptions have been made in updating or developing new
DRAINS models (as outlined in this document) that may need to be reviewed for a site-specific assessment.
It is likely that similar assumptions were made when the existing DRAINS models were also developed. For
example, a review of a particular stormwater line may reveal an adverse grade on a pipe due to inaccurate
invert levels that may need to be corrected prior to assessing upgrade works. This sort of review is warranted
particularly for catchment-wide models such as these DRAINS models.

FIGURES

Figure 1: Extent of existing DRAINS models

Figure 2: Extent of updated DRAINS models
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FIGURE 1
EXISTING DRAINS MODEL EXTENT
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FIGURE 2
UPDATED DRAINS MODEL EXTENT
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APPENDIX C.
MAPPING

BARDWELL CREEK DESIGN FLOOD

Bardwell Creek Peak Flood Depth and Level — 20% AEP Event
Bardwell Creek Peak Flood Depth and Level — 10% AEP Event
Bardwell Creek Peak Flood Depth and Level — 5% AEP Event
Bardwell Creek Peak Flood Depth and Level — 2% AEP Event
Bardwell Creek Peak Flood Depth and Level — 1% AEP Event
Bardwell Creek Peak Flood Depth and Level — 0.5% AEP Event
Bardwell Creek Peak Flood Depth and Level — 0.2% AEP Event
Bardwell Creek Peak Flood Depth and Level — PMF Event
Bardwell Creek Peak Velocity — 20% AEP Event

Bardwell Creek Peak Velocity — 10% AEP Event

Bardwell Creek Peak Velocity — 5% AEP Event

Bardwell Creek Peak Velocity — 2% AEP Event

Bardwell Creek Peak Velocity — 1% AEP Event

Bardwell Creek Peak Velocity — 0.5% AEP Event

Bardwell Creek Peak Velocity — 0.2% AEP Event

Bardwell Creek Peak Velocity — PMF Event

Bardwell Creek Hydraulic Hazard — 20% AEP Event

Bardwell Creek Hydraulic Hazard — 10% AEP Event

Bardwell Creek Hydraulic Hazard — 5% AEP Event

Bardwell Creek Hydraulic Hazard — 2% AEP Event

Bardwell Creek Hydraulic Hazard — 1% AEP Event

Bardwell Creek Hydraulic Hazard — 0.5% AEP Event

Bardwell Creek Hydraulic Hazard — 0.2% AEP Event

Bardwell Creek Hydraulic Hazard — PMF Event

Bardwell Creek Hydraulic Categories — 20% AEP Event

Bardwell Creek Hydraulic Categories — 10% AEP Event

Bardwell Creek Hydraulic Categories — 5% AEP Event

Bardwell Creek Hydraulic Categories — 2% AEP Event

Bardwell Creek Hydraulic Categories — 1% AEP Event
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FIGURE C1
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FIGURE C2

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

10% AEP EVENT
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FIGURE C3

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

5% AEP EVENT
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FIGURE C4

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

2% AEP EVENT
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FIGURE C5

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

1% AEP EVENT
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FIGURE C6

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

0.5% AEP EVENT
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FIGURE C7

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK FLOOD DEPTH AND LEVEL

0.2% AEP EVENT
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FIGURE C8

BAYSIDE WEST FRMS&P: BARDWELL CREEK

PEAK FLOOD DEPTH AND LEVEL

PMF EVENT
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FIGURE C9

BAYSIDE WEST FRMS&P: BARDWELL CREEK

PEAK VELOCITY

20% AEP EVENT
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FIGURE C10

BAYSIDE WEST FRMS&P: BARDWELL CREEK
PEAK VELOCITY

10% AEP EVENT
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FIGURE C11

BAYSIDE WEST FRMS&P: BARDWELL CREEK

PEAK VELOCITY

5% AEP EVENT
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