m

R2093 Rev 1

Octol®r5

Smiths 2014 Pty Ltd

Smi ths Beach
Coast al Processes Report



Y LJ NRPISNA 9 | aaz2o0Aral 0dSa LI

creating better coasts and ports

Suite 1, 128 Main Street, Osborne Par k, WA 6017
p: +618 9254 6600

eeadmin@coastsandports.com. au

wW:www. coastsandports.com. au

K218RBepoR2093 Rev 1
Record of Document Revi si ons

Rev Purpose of Document Prepared Reviewed Approved Date
A Draft for MRA and Client review C Doak J Costin C Doak 27/08/25
0 Issued to Client C Doak J Costin 15/09/25

C Doak
1 Updated with minor change C Doak 20/10/25
C Doak

For m 08R6/2 a3

Limitati obDscofmenhi s

Thidocumead been prepared for use by the Client in ac
bet ween the Client and M P Rogers & Associates Pty L
the scope, budget and time available fordedhemsmrr vice

have been completed with the degree of skill, care a
of the engineering profession performing services of

expressed or implied, i s maadeamd pooftdesiaccal aagviofe
Thidocumeags not been prepared for use by parties othe
advisers. I't may not contain sufficient information
uses.

M P Rogers & Associates takes no responsibility for

copi es dofc utmeingCopyd eagu maintshout t he permission of the
MPRogers & Associates Pty Ltd is not permitted.

Y LJ NP 3 S NEA 9] I a a2 Qiﬁns |201;l F$/ éd, shifs Beach Coastal Processes Report
K2188, Report R2093 Rev 1, Page i


http://www.coastsandports.com.au/

Tabl e of Content s

v

1
1
1
2
2
2
2
3
3.
3
4
4
4
4
5
6

LJ N 3 S \\N=] 9 I aaz ﬁiﬁns |201':I Fg/ éd, shifs Beach Coastal Processes Report
K2188, Report R2093 Rev 1, Pageiii

Introduction 1

1The Site 2
. 2Purpose & Scope 3

Coastal Aspects of the Proposal 4
1Coast al Hazar ds 4
. 2Regi onal Pl anning Context 5
.3Proposed Coast al Structure 7

Site Setting 10

1Geol ogy & Geomorphol ogy 10

. 2Met ocean Conditions 17

Coastal Processes 22
l1Characterisation of Existing Shoreline Chang
. 2Expectations of Future Coast al Change33

.3l mpacts of Proposal on Shoreline & L o3cdal Coa
Conclusion 39
References 40



Tabl

Figure 1.1
Figure 1.2
Figure 1.3
Figure 2.1
Figure 2.2
Figure 2.3
Figure 3.1
Figure 3.2

Figure 3.3

Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9

Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4
Figure 4.5
Figure 4.6

Figure 4.7

Figure 4.8

Y LJ NRISNA 9

of Figures

Smiths Beach Development i Site Master Plan 1
Site Location 2
Smiths Beach Looking East 3
Coastal Erosion Hazard Lines (City 2022) 5
Extent of Seawall Described in ®&he
Proposed Alignment for the Construction of the Seawall 8
Key Geological & Geomorphological Features of Smiths Beach 11
Extract from the Local Nautical Chart Showing Local Bathymetry
Around Smiths Beach (Source: Navionics) 12
Locations of Boreholes Completed Adjacent along the Coastal
Margin of the Site (Golders, 2021) 14
Inferred Rock Surface Elevation 7 Section A (Golders, 2021) 15
Inferred Rock Surface Elevation i Section B (Golders, 2021) 16
Spatial View Showing Elevations of Rock Observed in Boreholes 17
Summer Wind Roses for Cape Leeuwin for 9am (left) & 3pm (right) 18
Winter Wind Roses for Cape Leeuwin for 9am (left) & 3pm (right) 18
Monthly Wave Climate Statistics for Cape Naturaliste Wave
Recordings 20
Aerial Images Showing Seasonal Differences in Beach Form
(Source: Nearmap) 23
Historical Aerial Images Showing Seasonal Variations in Beach
Widths (Source: Nearmap) 24
September 2023 Aerial Image Showing Exposed Beach Rock
Adjacent to the Southern Headland (Source: Nearmap) 26
Annual Mean Sea Level Contours (Bishop-Taylor et al, 2021) 27
Shoreline Sections used for Time History Plots 28
Time History of Average Median MSL Shoreline Movement for each
Shoreline Section 29
Rate of Sea Level Rise Around Australia Measured from Satellite
Altimetry between 1993 and 2023 (BoM, 2024) 31
AWor st Caseo & fAMore Likelyo Shorel

37

& & 2 ikhksbkoid Iﬁ/ éd, shifs Beach Coastal Processes Report
K2188, Report R2093 Rev 1, Page iii

Ci f

n

¢



Tabl dabt es

Table 4.1  Assessment of Probability that Observed Shoreline Movement
Trends are Real 31

Table 4.2  More Likely Shoreline Movement Allowances within Shoreline
Section 6 35

Y LJ N 3 S \\N=] 9 I a az2 Qiﬁns |201':l IS/ éd, shifs Beach Coastal Processes Report

K2188, Report R2093 Rev 1, Page iv



1.l ntroducti on

Smiths 2014 Pty Ltd (the Proponent) is |l ooking to cr
devel opment of Lot 4131 Smitthhes aBidtast)heRaadpcYaltleidnd op

The Propaseassembled a team of planners, architects,
engineer s, geotechnical specialists and coast al engi
The proposed development wil/l consist of:

A Tourist devel opment comprising hotel accommodati o
A Campground;

A Community Hub comprising caf®, ;reception hall, su
A Cape t oWeCacpoeme &£edtgeneral ahdre/ bakery;

Hol i day. homes

The site master plan developed by the Proponent and

‘." Xolw z PRSP Rer L 1
Figure SImit hs Beach DieSvietleo pMaesntter Pl an
Given the coast al nature of the development, the Pro

engineers M P Rogers & Associates Pty Ltd (MRA) to p
and management components of the devel opment.
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1.1 The Site

Smiths Beach is | ocated near the town of Yallingup o
The beach is very popular amongst tourists and | ocal
exercising and gener al receeatbbndl13TIhei boshbowani aft
bel ow.

YALLI NGI
‘TOWNSI T

/ CANAL
£ ’»-—-'ROCKS

Figur2 Site Location

Smiths Beach comprises sandy beaches to the east and
The rocky omuasht odf ftehremat ur al protection from erosi on
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Fi

Exi st
Devel op

gur 8 Smiths Beach Looking East

1.2 Purpose & Scope

Th
E n

v

e environment al approval process for the devel opme
vironment al Revi ew. As part of this process, MR A
sistance to the project team on theheoasasalaklspect
pects of the project that need to be considered we
cument ( ESD) dasorwewle tads@o ps ¢ | PEmciescremaot al

i de(lIEMAe 2018)he ESD contained a section specificall

ny aspects of the work required under the coastal
mpl eted and presented in other reports. The purpo
quirement to characterise the curtaht moommtwhbgpr oc
de dcrei pot enti al for any adverse impacts to coast:
sult of i mplementation of the proposal

i s report addressaanidtdleeng e frieguitrheamenthe | mpl ement at
1 not adversely impact the natwural .coast al proces
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2. Coast al Aspects of the Proposal

21 Coast al Hazar ds

Within Western Australia, State Planning Policy 2.6:
WAPC 3)01provides guidance for | andnaksegawdtdhéwnel hpme

zone, including the establishment of coastal foresho
coastal values. SPP2.6 also provddmanaggpddamtaset ah th
hazard risks for assets | ocated in close proximity t
The objectives of SPP2.6 are wide ranging; however,
identification of appropriate areas for the sustaina
recreational, tourism.and commerci al pur poses

Gui dance on the assessmeandodevcolacpraéenthacfarappri eskr i a
and adapt aits omr pvViashesd .within SPP2.6

The identification of areas that are potentially vul
the recommendati ons of SPP2. 6. Specifically, SPP2.6
be determined for the foll owiafg dazgtoals dmease mahatat @

i mpacted by erosion.
A All owance for the currieer medskhef S4t &t mowraseonN
A All owance for hi stori c fistheorrneeld nteh emoSs2e nfel nlto warnecned. s

A All owance for erosion catlsedmey fthtuS8 Athowawnel.

Each of the allowances identified above are then sun
for uncertainty, to provide an indicatifom of the pot
understanding of the coast al hazards and subsequent

management and adaptation actions.

Numerous assessments of appropriate coastal erosion
Smiths Beach over the past decades. However, to ensu
documentation the results of the assesseamlenondos mpCiet e
Coast al Hazard Risk Management and Adaptation Pl an (
devel opment of Lot 4131.

The potenti al extent of coast al erosion hazard i mpac
asdet er miintenche Cityds pCdeRMMR ed 2id Figure
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Figwré&é Coast al Erosion Hazard Lines (City 2022)

These coast al er psiesemébagparenti alesextent of coast al
various planning horizons. I't must be understood th
predictions of future shoreline I ocation, but rather
provinde nali cati on of the potential future extent of ¢
Further mor e, it should be noted thatogtbhgchotcdl3as
further discuesédsentsobseagent hifs edegomipet ent hard
This means that these coast al hazard |Iines are expec
than nor mal . Neverthel eBayetheenoadoptetdakarddévelks

of Lot 4131.

Assessment of potenti al coast al i nundation hazards w
CHRMAP. This shows that the Site is wel!/| above the
there is no risk posed from coast al i nundati on.

22 Regional Pl anning Context

SPP2.6 states that coast al hazard adaption measures
foll owing coastal hazard risk management and adaptio
preferential basis.

A Avoid

A Planned or Managed Retreat

>

Accommodati on
A Protection

The City compdreitteedr iaa Munlatliy so s HdMEAJe mesat camdhit der ed
within theyCHRMABSIi ng each adaption measure against
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feasibility criteria and financi al criteria. The ou

option is the most appropriate for Smiths Beach. Si
as a requirement across al |7 2t0i4mBef, rid@M@d8,8 iamdl ARIOWEB #fc
21230.

For the iOur3roenti meframe, the Cityds CHRMAP proposes
management response:

i To protect the beach, beach amenity, fore dune,
mai ntain existing fore dune and beach as much as
protection structures, such as seawalls or groyn
2. Suppl ement the infrastruchouei skmmeni bed above
Consistent commentary is provided throughout the des
horizons, with the stated intention being to constru

and the Site.

It was noted within the Citydéds CHRMAP that the seawa
the western end of the beach, eastwards to a point b
and Gunyul gup Brook.

Whil st an image showing the extent of the proposed s
that the proposed extent of the 25 @aaswatlhhe sCrbRIMAIP bset aats
thatr e diei riesnEtrodn st ruct a buried seawall from the west
between the most eastward beach faccédss shatuh dahe Guny
the extent sHRo%ni $nné&fgunetended to be interpreted as
seawal |

Approxi mate ext
described in th
(Note: this is not intended to be
interpreted as a potential alignment for
the seawall)

oW

o A"

Figwr2 Extent of Seawall Described in the Cityods

~ " 2
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From a coast al engineering perspective, the extent o

CHRMAP appears sound to provide protection to the ex
project. Fundamentally, the twoeemementsi bfcahetset
success of the structure are (1) the connection of t
end, and (2) ensuring that the seawall extends an ad
be protected (at tshuer ee atshtaetr nf leanndk)i ntgo eernosi on ar ound
does not impact the areas intended to be protected.
Focusing on the western end, an i mportant considerat
adequately tied in with the natur al rock to provide
be |l eft between the natur al r pok eaantd attHeg deawaloln et hic
erosion that could compromise the integrity of the p
devel opment . I n the case that the revetment was not
would need to be extendeti on ol apgdwapdi ately protec
flanking erosion around the end of the structure. C
would provide a more consistent |l evel of protection.
23 Proposed Coast al Structure
The recommended protection approach outlined within
protection to the proposed devel opment as well as an
seawal | . However, it is importantbd ocnmdieddrhad whhen
|l ocating the seawall within this area.
The | ocation of the seawall needs to balance:
Athe ability to tie in with the protection for the
Road, Canal Rocks Beachfront Apartments and the S
Aretention of a sandy beach in front of the seawal
away from the coast as possible); and
Athe provision of adequate foreshore width behind
such that there is useable foreshore space availa
Several possible alignments ,wehroewepvoenrs,ir dugr e Dod6r t hke
options, it was concluded that t he awoiuglndmeitnhveow hviec h p

construction of Ltohe 4sle3aAwanlolr ewidteh @an p reap o9 &lwo wr it
Figer2
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Fi gwr 8 Proposed Alignment for the Construction o

The intention with the construction of this seawall
buried, in |Iine with the recommendations of the City
foreshore area to remain avai ltahkel e ofi nrt phlkelni/d fudéd.e
erodes back to the alignment of the seawall then thi
protection to the remaining fartdhsihorwo walrc ar.et disn sd omw
foreshore reservOe mnwitdhee toor daecrc oonimo2d at e f oreshore wus
With respect to the timing for the construction of t
construction of the seawall is expected to be requir
from A¢aAa 8ot However, di scussdsieons fwiedht hlhe C€hey ba
not have funding to complete the construction of thi
As identified by the vulnerability assessment, i n th
proposed devel opment within the 100 year planning ti
precedence from other devel opméentsmbernWeshet heARPsDpa
ensure that adequate protection is in place prior to
construction of the seawall fronting the proposed de
Proponent

Construction of the initial section of the seawall b
continue the protection in front of the existing inf
Rocks Beachfront Apartments )amwhethhe egmiitrlest. Beddhle Res
construction of Ltolte 4¢lb36lwh Ide wdiadgiiinsant of this requi
ensure that the future tie in would be wel/ pl anned
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The potenti al i mpacts associated with the construct.i
processes wil!/ be investigated within this report.
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3. Site Setting

31 Geol ogy & Geomorphol ogy

Smiths Beach dsuadbdadkembdyed pocket beach |l ocated o
Western Australia. It is enclosed by resistant rocky
reéefefer F,gwhieclB.tlgget her exert strong control over
alongshore sediment exchanges with adjacent coasts (
Short (2005) describes that the Smiths Beach embayme
separated by intermodal commcalr wriktcawim®e&k Gunyul gup
Brook also drains across the shoreline approxi mately
Smiths Beach | ies on the wé&lastermalmategei Ridiget ha e e®mn
geomorphic feature extending between Cape Naturalist
of Western Australia. The ridge is undePl aiatpcedemi
aeolianite fodmednfcamcwradus sands that have been |
2006). This wunit is part of the Spearwood Dune Syste
Smiths Beach area it f or nasn dsst,e eapn dc onaesatraslih obrleu fpflsa t fhoera
et al , 1976 ; Semeni uk, 1997) .

The nearshore zone is characterised by didzaeaontieluous
ridges, remnants of the (Taeniaelra FLigld st an dlh¢edreck exer
strong contr ol on wave transformation, sediment tran
create zones of wave attenuation and focusing, iinflu
accretion along the betacal .(,Bhd@da1 ) Ht06r,e E£lalogo heavi
seasonal changes imm, twvhhei cbhe aacrhe pdiasncfuwosrsed in | atter s
Geomorphol ogically, Smidt chisn Beeda cehmhb sy me rhte.a dTheen dr oc k y
at either end of the bay act as fixed boundari es, i
adjacent coasts and creating a closed sedi ment <compa
equilibrium bettwe ens endaivnee nctl ianvaai | abi |l ity, and the ge:
Evans, 1989) .

Y LJ N2 3 S NEA 9] I a a2 ﬁiﬁns |201;l I—Jl,];:y éd, shifs Beach Coastal Processes Report

K2188, Report R2093 Rev 1, Page 10



PR -

gur e K.yl Geol ogi cal & Geomor phol ogi cal Featur
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3.11 Geot echnviecsatli gant i ons
Gol der Associates (Golder) carried out a geotechnica

devel opment site at Smiths Beach. The objectives of
A Assess surface and subsurface conditions, subsurf
other geotechnical characteristics.

A Assess the preliminary site for the development
A Assess the surface |l evel of rock near the coast]l.]
durability to withstand the action of the ocean i

The field work was completed between 10 December 202

of hand auger borehol es, Perth sand penetrometer (PS
testing, di amond core borehol es, e@mtisdn uo fp esrameplbda d i ft
geotechnical | abor at orOf tneosstti mge |l (e@aalndceer ,t 02 0t2hle) .asses:
processes is the boreholes completed along the shore
area. The | ocations ofn timedsd.guorelBol es are show
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The investigation found tshiatts hh eglho v ttrheen g¢ thr fganced ,s st r @
el evations ofThdei nfoekr edarywsips epfaace bDywiGedeetred i n
Fi gssr 8and558nd reference the section3lAosptaitamd HoOWN C

showing the inferiredalroa ki redleupschdd ointe Fi gur e 3.
These results show that, across the areas where dril
reduces with increasing distanckoweawen ,t hiet eixsp ocsleeda rr o

is rock present across the majority of the area.
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— S&c v &
1 o “

Fi guree SHp.at i al View Showing Elevations of Rock C

32 Metocean Conditions
321 Wind Regi me

The seasonal weather patterns at Smiths Beach are | a
Subtropical Hi gh Pressure Belt. This is a series of
the -lImitdi tudes (l atitudes of ROudlkeguteshé oyddr defgheses
pressure cells are continuously moving from west to
Australian continent. A notional |l ine joining the <c¢
Pressure Ridge.

I'n winter this ridge |ies across Australia typically
north of Smiths Beach at 33 degrees 39 minutes sout
pressure systems which exist to tahe doctah edf stulid ildii g
northward to bring a westerly wind regime to the sou
waters. Cold fronts associated with these | ow press
region These can bwiitnlg &itroeaot ifoms ef wo mdmsort hwest ,

sout hwest .

During summer, the High Pressure Ridge moves south o
40 degrees sout h. Under these circumstances, the Sn
influence of the high pressure cell saucsfe -tcaynelitinigd Pr e
winds thatclhot¢tlwiesanitm the Southern Hemisphere. At

arrive from the southeast to east as the high pressu
then rotate through nagrht peaestsutre merdtlh pas steltse thoi t he
Bight .

Y LJ N 3 S \\N=] 9 I aaz ﬁiﬁns |201':l I&/ éd, shifs Beach Coastal Processes Report
K2188, Report R2093 Rev 1, Page 17



I'n addition to these synoptic scale eff-scabewhich ca
phenomenon of-baekardskyssem i s commonly experienced d
Beach and adjacent coast al regions.sc aflhei,s acnadu sberse evzaer
come from the | and in the morning and swing around t

The Bureau of Meteorology has recorded wind data at

prepared wind roses to show seasonal di fferences in
and winter are presented in Figure 3.7 and 3.8 respe
\L CALM gy - = : : - \L CALM
9am Summer 3 pm Summer
9916 Total Observations 9905 Total Observations

Calm 1% 0% Calm *

20%

Figure Sliimimer Wi nd Roses for Cape Leeuwin for 9a

CALM  ymp

= and < 10  m 30 and < 30 ) >=0and <10 == 20 and < 30 o 4)
W SE o &

9 Wint 3 pm Winter
1033’22 Tl‘]r}aelr()bserva[\ons 10358 Total Observations

Calm * Calm 1%

Figure Wwing8er Wind Roses for Cape Leeuwin for 9a

The wind roses demonstrate the extent of seasonal di
having a strong easterly component in summer and wes
the wind roses also show that tihede tibraughghbt prleeay
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323 Tides & Storm Surge

The astronomical tides at Smiths Beach are predomina
relatively | imited in range. The daily range is typ
about 0.3 metres during neapytti@dewccuTheashrifomgthi gée
The following are the main tidal characteristics for
Astronomical Tide (LAT):

A Highest AstronomiEcall. Pi dgne ablA®) LAT

A Mean High High Wat er. 9 MHHW)ove LAT

A Mean Sea Leved (OMSBL)m above LAT

A Mean Low Low Wa%er0. (MLmWybove LAT

Seasonal shifts n the sea | evel occur due to meteor
at Smiths Beach rises 0.1 metre during winter and f a
variations in the Leeuwin Cumeamtsean| ewaelseofvaai a@itimio
magnitude.

During storm events, barometric and wind effects can
winter stor ms, the surge is often about 0.4 metres a
surge can be in the order of 1 metre during more sev
Y LJ NR 3 S NJA 9 I a az2 ﬁiﬁns |201;l F$/ éd, shifs Beach Coastal Processes Report
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4, Coast al Processes

41 Characterisati®momwnél Exe sChamgge

Smiths Beach dsuadbdadkembdyed pocket beach. I't i s en
headl anda ante stcbhbted bg nearshore | imestone reef,
strong control over the beachés planform and | imit a
coasts (Short, 2006 ; Dean & Dalrympl e, 2002). The en
compartt,memi th no significant external sand supply or
to shoreline position & htorde iprremc pegdsemmddd tyr iblyutcirors so
within the bay itself (Dean & Dalrympl e, 200 2,; Mas s e

Under the current wave climate, Smi t hdBssSnd@Bre@q@aych i's expo
sout hwe s t& otuot hweesstt swel |l s (Short, 2006). The embayed
equilibrium between incident wave energy, sedi ment a
headl ands and nearshore reef (Hsu BolWewaaes, 48890on8Blow
crodZshore sedi meextt cgmeliywgevisdent along the coastline
cyclingsboeeartmsvarnabheéiirseioproesi ti on and is generally
the berm andurdiumge sttocer mtewestporwhisamd of fshore into
cal mer periods promote the return of sediment | andwa
(Dean & Dalrympl e, 2002; Masselink & Short, 1993) .

Evi ence of this seasonal sediment cycling is obseryv
hat shown in Figure 4. 1. This figure presents a
ember 2M0h2edse photographs essentially show the ge

end of summer and the end or winter respectively

QD
(7]
— o~

—
>
D

February i mage, which is approximately the end o
ummer beach profil e, shows wide sandy beaches wit
eline shape is clearly relatedthbhoctéar daceuomubat
|l ee of offshore reefs where refractive and diffr

rqgy.

>
® ® O v O
-

cont Sapt e mblees hioowmsgenarr ower beaches with obvious
i mmedi ate nearshore area. The shape of the shor
f systems, as wel |l asdbbheuesespds ed [Bebsapciht e AtOMKESS)e.

ni ficanposhangaesofifchangasewupi he 40 tothe mearcd ¢
gnment stildl closely matches the alignment of the

-Q ® O

tency of these seasonal trends i snalgieghl i gh
rewWhi yemrshere are some differences in the
ting that some of thesky ddiffffeereexrcte smarmotul o
tos) the general trends remain the same.

_,,
-
o
3
D W o o
'o/\—hm
> 5
O o w

—

hese aeri al i mages,sthpreEodawv®bcomodr ap@aA0N
t of sediment along the shoreline within the
rnible increase in beach width at one end of
nding decrease asuddestotdhedi merdt tihsatbaevioud dt r
to the other. Il nstead, it appears that the
m manner, thougmatitomsofmotiepstahatwehle dort he o
Broo does cause |l ocal di fferences in beach shape, p
embayment .
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Differences i Beach Form (Source: Near map)
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Figure H4 .st ori cal Aer i al | mages Showi ng Se(aSsoounracle :VaNeiaartmaopn)s i n Beach Widths
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