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APPENDIX G

FLOOD IMPACT MAPS FOR HIGH
CULVERT BLOCKAGE SCENARIO




| d3avl 44V 19 S3a :al dep
| 199YS

d3aVv %l ‘JusAj
abex00|g LeAIND %06 - 0LBUBIS UBISeq pasodold - XNjyy POo| xmm&

ssedAg uojneag

we 0+
we'o+ =
w0+ =>-G00+< | |
WSO 0+ =>-200+< [ |
Wwgo 0+ =>-100+<[ |
WLO0+=>-100-<| |
wLo0-=>-10<[ |
wpo-=>-2¢0-<[ |
wzgo-=>[ |
XN|}y/ POO|A Yedd
uswubieay |puuey) ——
sebplg pesodo.d [
sUeAIN) abeulelq pesodold m==
ubiseq ssedAg pesodoid ——
salepunog |eliseped
anjeA mo [ |
an[eA o]eJopojN
anjeA ybiy |77
spuejism
|opOIN o1neupAH Jo Arepunog [~ 5|

Juudjoo 108lold |

1 202/S0/9¢ -81ed
1Y :Aq panoiddy
SH Joyiny
d :UOISIBA
S| :ebeyg

000ST:T :9/eds
[— B

€V 1B pajuiid usym 1091100 oljel 9|eas
sdep XIS M\SN :924n0S |elsy
¥G 9UOZ YO 766} VAO :Wajshs sjeulpioo)
BLIOJOIA Speoy |euoibay :oj pasedaid

9
£
]
=
&
1
m
=
3
3




Z d3vl 44v 19 s3a:aldenw

Z 199ys

daVv %l JusAz

8be)o0|g LHaAIND %06 - oLeusdS ubiseq pesodoid - Xnyy poojH Yead
ssedAg uojneag

papoo|4 Jabuo oN [ ]

pepoo|4 AmeN | |

we o+ < [N

we' o+ =>-20+ < N

wg 0+ =>-10+< [

w0+ =>-G00+<| |

WSO 0+ =>-200+ <[]
WzZo'0+ =>- 100+ <[ |
WwLo0+=>-100-<[ |
wLo0-=>-10-<[ |
Wwp'0-=>-2¢0-<[ |

wzgo-=>[ |

XN|}y/ POO|A Yedd

awubljeay |puuey) ——
sebplg pesodo.d [
suaA|N) abeulelq pasodold ===
ubiseq ssedAg pesodoid ——

salepunog |eljsepe)

anjeA moT [

an[eA o]eJspoj |

anjeA ybiH |77

spuesm

[opolAl dlinelpAH jo Atepunog |~ 7
|

Juudjoo 108lold |

puabo

120¢/S0/9¢ -8ked
1Y :Aq panoiddy

SH Hoyiny
d :UoIsiap

S| :ebeys
/ cam..q.\ /

>
6T/SER 1 B i 1IN

ANVILIM
) ~

000ST:T :9/€3S

00t

€V 1B pajuiid usym 1091100 oljel 9|eas
sdep XIS M\SN :924n0S |elsy
¥G 9UOZ YO 766} VAO :Wajshs sjeulpioo)
BLIOJOIA Speoy |euoibay :oj pasedaid




_ _ - 000ST:T :3|dS
IREETS & : Y & 1Y :Agq panoiddy
n_u< ok.u r H—C®>m : .. y - . mv_ “LOCH.J{ €V 1e pajuud uaym 081100 oljel 8|eds
8be)o0|g HaAInND %06 - oLeusds ubiseq pesodoid - Ajoojep uj sbuey 4 Bl | d :UoIsJIan sdepy XIS MSN :80Inog [eliey
—— J ‘obe ' ¥G 8uoz YO ¥661 YAD ”E&% 8]eulpioo)
m_m 9 uw BLIOJOIA SpeoY [euolbay :1o) pasedaid

ssedAg uojneag bk _

2OV 41100 3T0HIy,

L33U1S Hopy

9
£
]
z
5
=
3
3

papoold AimeN [l
%02 + =<
%02+ 0} 02- [ |
%0¢ - => [l
:A100/8/ Ul 8buey?) abejusdiod
S/wG'Q => AJoojeA [
uswubieay |puuey) ——
sebplg pesodold [ |.
sueAIN) abeulelq pesodold m==
ubiseq ssedAg pesodoid ——
saliepunog |elisepe)
an[eA mo [ |
an[eA ojeJspopy .
anjeA ybiy [

lopolAl o1 inelpAH jo Atepunog |~ 7]

Juudjoo 108lold |




¢ davLT13AHO g s3a ‘al dew 8B s | 1202/50/92 PleQ Q00sT T 21s
Z 188ys I _ A ™ :Aq panoiddy o0
d3aVv %l ‘JusAd 4 Y : S oyiny

: ] A d
8be)o0|g HaAInND %06 - oLeusds ubiseq pesodoid - Ajoojep uj sbuey = | d :UoIsJIan & ﬂmgwm_\.,_cm_m%%ﬂﬂm% __w_“w/_\sw

mwmn>m Jiojneagq j e | SE| “wmmuw | G 9UOZ YO ¥661 YAD :Wielshs sjeupiood

BLIOJOIA Speoy |euoibay :oj pasedaid

V7l

papoo|4 Jebuo] oN [ ]
papoo|4 AimeN [l
%02 + =< Il
%02+ 0} 0¢2- [ |
%0¢ - => [l
‘A100/8/ Ul 8buey) ebejusdiod
S/wg'Q => AjoojeA [
awubljeay |puuey) ——
sebplg pesodo.id [
suaA|N) abeulelq pesodold ===
ubiseq ssedAg pesodoid —— . . . oy e : _ : | L
seliepunog [esjseped 5 : : L X el SR i
anjeA moT [’ | G
an[eA ojeJspopy
anjeA ybiH [
spuesm
lopolAl d1inelpAH jo Atepunog |~ 7
|

Juudjoo 108lold |

puabo




I 43Vl 9NAHD 19 S3a:al dew
| 198YS

d3aVv %l JusAz
abexoojg LoAInD %06 - oueusds ubiseq pasodolid - uoneing uj ebuey?d poojH yead

ssedAg uojneag

ReYnyIg;

Fp =" I#
- T ...‘au. R

¥ emomSUVEC | e s

wecil -
ST, .

papoo|4 Jebuo oN [ |
pepool4 AmeN [ |
%0l + =< [l
%01+ 01 G+ [ |
%G+ 01 G- | |
%S - => [
:uoneinq uj ebueyn ebejusaisd
Siy| => uoneinq ul eseasou| [ |
uswubieay |puuey) ——
sebplg pesodo.id [
sueAIN) abeulelq pesodold m==
ubiseq ssedAg pesodoid ——
saliepunog |eJisepe)
anjeA a1eIspop | :
anjeA ybiH [

lopolAl o1inelpAH jo Atepunog |~ 7

Juudjoo 108lold |

1 202/S0/9¢ -81ed
1Y :Aq panoiddy
SH Joyiny
d :UOISIBA
S| :ebeyg

000ST:T :9/€3S

[— B

€V 1B pajuiid usym 1091100 oljel 9|eas
sdep XIS M\SN :924n0S |elsy
¥G 9UOZ YO 766} VAO :Wajshs sjeulpioo)
BLIOJOIA Speoy |euoibay :oj pasedaid

avoy M3IIA SNVIdes




_ _ _ i ¥ s ] . 000ST:T :9[edS
Z d3avi ¥NaHo 19 s3a:alden 4 ey | 1202/50/92 :eleq
Z 199yS | 7Y :Aq panoiddy
n_m< nXu v H—C®>m | : : mx LOCU_.3< €V 1e pajuud uaym 081100 oljel 8|eds
abexo0|g LaAIND %06 - oLeusdS ubisag pesodoid - uoneing uj ebueys pooj yead d ‘uoisJus )\ sdepy XIS MSN :221n0g \Mm_:é
ssed/Ag piojnesq - ‘ _ SI3 :ebejs T eroin SpEoN fouolBet oy potedon
&

00t

L33U1S Hopy

.q“ ‘

R EIoEIIELL
_,s”w.mtﬁ.«mhh‘

405951 LA ’
ANVILIM
‘W 5‘ = ” - \\

papoo|4 Jebuoq oN []

papoo|4 AimeN [l

%01 + =< [

%01+ 01 G+ [ |

%G+ 01 G- | |

%S -=> [

:uoneinq uj ebueyn ebejusaisd

Siy| => uoneinq ui eseasou| [ |

awubljeay |puuey) ——

sebplg pesodo.id [

suaA|N) abeulelq pesodold ===

ubiseq ssedAg pesodoid ——
salepunog |eljsepe)

anjeA moT [’

an[eA ojeJspoy

anjeA ybiH [

spuesm

lopolAl d1inelpAH jo Atepunog |~ 7

|

Juudjoo 108lold |

puabo




APPENDIX H

FLOOD IMPACTS TO PRIVATE LAND
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Memo

To: Will Parker

From: Joel Sercombe

Subject: Beaufort Bypass flood impacts to private land
Our ref: MEM-BEAO1-Durationlmpacts

Date: 3 February 2022

1. Introduction

This memo has been prepared to provide supplementary information regarding the flood
duration impacts identified in Table 9.5 of the Surface Water Impact Assessment (June 2021).
The following supplementary information covers the flood duration impact and changes in
flood extent on specific properties in areas of high impact.

The impacts in this memo relate to key significant impacts on private land outside the project
boundary.

2. Flood duration impact on properties within affected areas

In the 1 Exceedances per year flood event (1EY), increased duration impacts primarily exist
upstream and downstream of Yam Holes Creek western bridge, extending approximately
200 m downstream and 130m upstream (refer to Figure 2.1). No buildings or local roads are
affected by any significant increased duration of flooding.

AGTRERE

Figure 2.1 Private properties impacted by flooding
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The property immediately surrounding the bridge (47~5\PP2096) is primarily affected in this
event, exhibiting between 12-30% increases in flood duration generally across the areas and
localised increases of up to 40% duration. Refer to Table 1 for representative flood duration
impacts on individual properties upstream of the Yam Holes Creek bridges.

Table 1 - Flood Duration Impact In 1EY Flood Event

Lot/DP No: 1EY Design  1EY Existing 1EY Change In 1EY Change in
Duration Duration Duration) Duration
Hours Hours Hours % Change
48~5\PP2096 25.671 25.525 0.146 0.5%
47~5\PP2096 14.374 10.259 4.115 40.1%
46~5\PP2096 25.362 25.27 0.092 0.4%
1\TP743075 4.239 4.015 0.828 5.58%

In the 10% Annual Exceedance Probability (AEP) flood event, increased duration impacts
exist both upstream and downstream of Yam Holes Creek western bridge, extending
approximately 200 m upstream and 400 m downstream. Increased flood duration affects
Racecourse Road just upstream of Yam Holes Creek eastern bridge.

The properties immediately upstream of Yam Holes Creek western and eastern bridges
(47~5\PP2096 and 46~5\PP2096) both show significant increases in flood duration in the 10%
AEP flood event. The increase in duration change generally ranges between 20-35% with
localised increases of up to 40% and beyond.

Lesser and highly localised duration impacts exist within the property to the east of
Racecourse Road (1/TP743075) of up to 15% increased duration. These impacts are small, as
such most of the property exhibits little to no significant duration impacts.

Refer to Table 2 for representative flood duration impacts on individual properties upstream of
the Yam Holes Creek bridges for the 10% flood event.

Increases in flood duration on Racecourse Road upstream of Yam Holes Creek eastern bridge
generally range between 10 to 15% increase due to an increase in flood duration within the
property directly to the east (46~5\PP2096).

Table 2 Flood Duration Impact in 10% AEP Flood Event

Lot/DP No: 10% AEP 10% AEP 10% Change In | 10% AEP
Design Existing Duration Change in
Duration Duration Duration
Hours Hours Hours % Change
48~5\PP2096 29.597 29.431 0.166 0.56%
47~5\PP2096 15.137 9.075 6.062 40.10%
46~5\PP2096 11.838 8.911 2.927 32.85%
I\TP743075 6.05 5.222 0.828 15.86%

In the 1% AEP flood event, increased duration impacts primarily exist upstream and
downstream of Yam Holes Creek western bridge, extending approximately 400 m downstream
and 20 Om upstream. Increased flood duration affects Racecourse Road just upstream of Yam

Holes Creek eastern bridge.
MEM-BEAOQ1-Durationlmpacts | Page 2
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The properties immediately upstream of Yam Holes Creek western and eastern bridges
(47~5\PP2096 and 46~5\PP2096) both show significant increases in flood duration in the 10%
AEP flood event. The increase in duration change generally ranges between 15-35% with
localised increases of up to 50% and beyond. Lesser duration impacts exist within the property
to the east of Racecourse Road (1/TP743075) of up to 20% increased duration within the
property on existing flood affected areas.

Refer to Table 3 for representative flood duration impacts on individual properties upstream of
the Yam Holes Creek bridges for the 1% flood event.

Increases in flood duration on Racecourse Road upstream of Yam Holes Creek eastern bridge
generally range between 10 to 30%.

Table 3 Flood Duration Impact in 1% AEP Flood Event

Lot/DP No: 1% AEP 1% AEP 1% AEP Change 1% AEP
Design Existing In Duration Change in
Duration Duration Duration
Hours Hours Hours % Change
48~5\PP2096 24.889 24.843 0.046 1.8%
47~5\PP2096 14.763 8.733 6.03 51.9%
46~5\PP2096 11.766 9.064 2.702 29.8%
1\TP743075 5.428 4.559 0.869 19.06%

3. Changes to flooding extent

The properties in the immediate vicinity of the increased duration impacts exhibit both a
significant increase in newly flooded land and no longer flooded land due to the proposed
works. Refer to Table 4 for the net area of newly inundated land and to Table 5 for net area of
no longer inundated land within properties surrounding the Yam Holes Creek eastern and
western bridges. The impacts reported in the below tables refer only to private land outside the
project footprint.

Racecourse Road upstream of the West Yam Creek eastern bridge is affected by newly
inundated land to a moderate extent, in particular to the south of lot 46~5\PP2096.

Table 4 Net Area of Newly Flooded Land

Lot/DP No: 1EY New Inundated 10% AEP New 1% AEP New
Area Inundated Area Inundated Area
m’ m? m? ‘
48~5\PP2096 0 0 25
47~5\PP2096 6900 1387.5 1662.5
46~5\PP2096 6662.5 3775 1656.25
I\TP743075 600 1750 6387.5

MEM-BEAOQ1-Durationlmpacts | Page 3
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Table 5 Net Area of No Longer Flooded Land*

MEM-BEAOQ1-Durationlmpacts | Page 4

Lot/DP No: 1EY No Longer 10% AEP No 1% AEP No Longer

Inundated Area* Longer Inundated Inundated Area*
Area*

m’ m’ m’

48~5\PP2096 0 0 0

47~5\PP2096 250 831.25 493.75

46~5\PP2096 200 218.75 331.25

1\TP743075 0 1287.5 218.75
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WSP is one of the world’s leading engineering professional
services consulting firms. We are dedicated to our local
communities and propelled by international brainpower. We
are technical experts and strategic advisors including engineers,
technicians, scientists, planners, surveyors, environmental
specialists, as well as other design, program and construction
management professionals. We design lasting Property &
Buildings, Transportation & Infrastructure, Resources
(including Mining and Industry), Water, Power and
Environmental solutions, as well as provide project delivery
and strategic consulting services. With approximately 50,000
talented people globally, we engineer projects that will help
societies grow for lifetimes to come.
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