JONGENSF
PROMENAD

Moti vati on and Pr el
ConcodRIAFT REPORT

Thi s prreopvondteas s@ssment of tahses ovcu lant eerda k
t hSs and Street dhornmelai rceo aisnttadr feanogd n e €

anmakes recommendat iadnsdg nd fe rapdaardeishsine ¢
flooding amidslkhssoci ated

This report was written by coastal e
B Eng, Hons B Eng, PhD (Civil Engine
Jongensfontein Ratepayers Associatio






JONGENSFONTEIN
PROMENADE

MOTIVATION AND PRELIMINARY DEVELOPMENT CONGEPRAFT
REPORT

CONTENTS

[ R B = O 5 U X O [ T O N ) S 1
GENERAL DESCRI PTI ON ..OF..THE..S.T.UDY....AREA?2
ST TE OBSE RNV AT L O NS e e 5
Vi sual wal. kit . Dr. o g e 5.
Googl e Ear..h.  l ma.g el Y 6....
COASTAL PROCESSES..OF..RELEMANCE. . ....coocoeiiiiiiin. 7
LV R A ST Y 20 S T O TP 7.
LA BV < o T o T o I = T =T PP PPPPPPPPRN: -
Near shore cur r.e.nt.s..and..c.i.r.c.ul.at.i.o.n.....9
Sedi ment T A S PO Lt e ae Q...
VULNERABI LT T.X ,AND... RIS K e 11
B I TSI S VA SO o A Y I o0 TR N |
LI AT ST o - U0 AT - VTR 1.5
Regi onal [N TR "G RN o I A o TR N ¢ 0 1 W U0 S o T o PR 1.8
(@R o T o T o T ¥ T O o TR F TR 2.6
SEAWAL L O P T L QN S e 29
2 = T o Qo I o T T o o PSR 29
Recent exampl e.s..i.n..Saut. h. . Af.ri.ca........30
PROPOSED AR R OA CH e 37
CONCLUSI ONS & RECQOQMMENDATLONS. . 4 2
APPENDI X A: SI TE.OBSERMATIL.ONS. ...cciii |1
Vi sual wal. .kt .hrog.i [
Googl e Ear..h. . l.ma.g e Y e XX Vi



| NTRODUCTI ON

The Jongenpaly emsssed awidRiditeosn t o0 creame ea fazfee beh avieeln
and the town, speciwhiiccahl [fyo ramgomaga |S tmaenrkit &S e ceteat w n

The shoreline interface shoul d:

T Providebaflbetcwuateanand Street and the ocean
1T Prevent and/ or reduce overtopping of the roa

events
1T Enssiafaev e merethi acfl e & raibagm spe oagd d i tuisdetesep aacte t h e
|l evel of the road

| n adaltitt eiretrol, obne igmpreowd maenbech t he westernersei de of
sand has been | ost due to the 2023 storm event.

A wish to consitdert ad tega aite viekniha evenseaw @ Bl o u g h
alisomdi cated.

For purposes of this$edepbet Joingemps d joa@ared intshPer obneey
which it encdopgesesBiay called

Fi guMiee®t r and nSterdeatce with the ocean

This report is a first attempt at assessing and
the manner in wkiseld.it may be addr



JONGENSFONTEI N PROMENADE
GENERAL DESCRSHFUDONAGEATHE

Jongensfontein is a picturesque coastal village
for its rugged coastline, featuring rocky outecr
and relaxing. The larngga hiid |ssurarnadu nf dgench obsy vreaylet at i
Cape Flor al Kingdom. The village offers stunnin
outdoor enthusiasts.

Jongena Bawthsfacing bay with a | ength of some
Strand Street runs ali-wghgleitrhee @md fj arsms atbloer ep H yhei
the beach and the terrestrial (mainly resident.
rugged and rocky with very few sandy beaches, a

adjem¢ to the roadway.

The most extensive
campsite. An artifi
using these to for
this area

beaecadrstagrerm Sisdd oaxfattride ioma g dlec
icial tidal pool, créanecd by
m paerrenheaa b lvee | pyo osla fwea Islwsi ,immp rnogv ia

’m*
o B

g
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Google Earth

Fi gaasterand Street with-I€Ehgt hagt Haoddbdd srSt negel | ow



Fi glu$terand Street Ch 900 to Ch 550
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Fi glh$terand Street Ch 550 to Ch 300
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Fi gau$terand Street Ch 300 to Ch O

Strand Street-erasnerfnr esmdtehe fndrhteh bay adj acent t

interfaces with the shore) southwestwar ganfcdri oan
wi Mai n .Street

For most of the |l ength of Strand Sameetd an ver wi
provides a veget affhrak alr sthfoere tram ctkhea eredadvhi ch f or
bet wteleen ocearmad aingl bhdteweeon 50am dmwmdv TOdm.i n width

The area from approxi mately Chi d5pmofeciCh 650m



SI' TE OBSERVATI ONS

Visual walkthrough

Appendi x A contains images from a visual wal ktHh
afternoon on 23 Aprdiel. 2025 around mid

The visual wal kthrough starts at the northern (

that is from Ch 100 to about Ch750, a |l ength of

and at intervals of about 50m.

I n summary, the following is observed:

1T The project area is |l ocated along Strand Str
Ch100 and Ch650.

T A natur al rock masonry retaining wall provid

its |l ength.

T The top of -oheswalkt tHemobeeel of the roadway
varies between about 0.5 to 1.5m depending o
adjacent to the wall

T The retaining wall is in reasonable conditio

I f Il eft unmaintained this is |ikely to resul
1T The retaining wall is typically | ocated a mi
This provides for a minimum 2 m wide verge,
grass) .

T Afew | argerardog alrkda tag ke asbtoyngi Sdlrlaynpwd58ttreed m
30 m in | engt Owhietrle pmarek sbemohest and enjoy
T A concrete pumpstativwmi ar droatartielde sarrdaudvwda yCrh @

slab is at the | evel of the roadway thus not

| andscape.

T Along the central section (from Ch300 to Ch3
result of stobrkhméflyyobbHdeeBepts2023 ocean storm
2023 intense rainfaldl events.

1T Gabion mattress edging, some 4 m wide, forms
l ength, from appWlhixl.e Cehfs5fldc titidvelLChib dpr c heskei mw
structures are unsightly and sterilise valua
vegetation growth has taken place the area I
been damaged which courled dfeasdt rl wcstsu rod irm cfku tatl
users also possibl e, progpadiialgl wikiedss, due to

T Along this section of roadway pedestrians ha
access i s provided a Ch570 through a wooden

T A narrow rock wall is |l ocated at the roadway
100m | ength Over the most gcwtomedrnrys dsreocut gi ho n

doubling ofodbebivaebbswtlBklen( pl ace providing
wall section.

1T The beach below the gabion mattaagdi secti dih
strepwombably a remnant of the Sept 2023 ocean

T Ocean access can only 4wedebiaregdl|l hy cooksre



JONGENSFONTEI N PROMENADE
Google Earthimagery

Google Earth I magery of the study area were rev
are contained in Appendi x A.
Google Earth satellite images-ytar pkeistdud¥®r ame

r
to April 2024. Only images which are relatively
viewing changes over ti memagNotcd atrhiaty tdheepreen diesntd
weat her conditions and time of day a particular

The most significant observationoodnettberptreadyg

On the ocean side the differences in wave patte
conditions at the time the satellite i mage was
hence there is differetnocei mang et.heDiwafteerrenciense ifmr ot
areas, I f they do occur, are of such a | imited
Overall, the images indicate a stable nearshore



COASTAL PROCESSES OF RELEVANCE

The i mage below indicates thangesdédoals 8p&thmytnma the
about 1 km offshbh@kdoageasf Bam about 15 m depth
the nearshore zone.

Fi gWaeteept hs off the Jongensfontein shoreline

A number of important coast al processes take pl
stability of the shoreline, and impact infrastr
processes condiedel ¢ oweeds s e8at emrear shore currents
transport.

Waterlevels

Coast al ewatsrare influenced by a variety of ast
factors. At times, these factolresvealng egiagni fiinc ant
nor mal |l evel $evEl svaagndgwatesicbpsdal structures
of | arger waves approaching and breaking cl oser
erosion, as well as increased ¢tlherveedts tnoa yc aad sstoalc
imndati elnyionfg laormeas of the coastline and areas a

Tides are usually the most-liempbdst adt desclarei $ime
falling of seawater that results from gravitat.i
bodies acting upond Uheadwdh das gt leatr tahl. o lBe ntihe Sc
result in, on average, two high tides and two I
range varies from month to month depending on t



JONGENSFONTEI N PROMENADE

Storm surge may al so sdgwiefisca®dtirpynignevi @ease alsso
occurrenoeggerbtbowi sgrface of the sea Hewadds altan
beach (wmp)nd Isnretaddi ti on, storms are often accomg
to a ri$eviehswégbapo meThe cevisfedllcs eadbrid blmarhomet ri c
watleavedp saerte considered to constitute storm sur

Wave-upetnear the shoreline is the rise in the el
due to onshore mass transport of t-hp dvapemddHyonmw
type, size and periacd wefl |t mes me 4 khien d ewma\he s,| ope
Gl obal warming has been proven to be taking pl a
ri se-liewedeahich is a response to two possible p
temperature of the oceuammes ofn cwaetaesre ,i na ntdh e noccreeaanss
| a-hn dWhidea | evllR)rgesrecei ved as a omodernd threat
to Earth. Changes i nglseai dlevaedd ,warerm agerdi d ds gH a\

Earthdos history

Whil st there is generalgl obhaodGdtRin takf oanpcphr hoep rm aagt ne
scenari-befmrcbasgal planning and management i s
estimated), wictalsea sgleawagiiml efw®@r st and a | ow est
best estsicneantaer i(ogi dporoj 230 oaand 2050 are abdédut 0.

Wave processes

The nearshore wave climate, which plays an inte
sedi ment transport, is dependent on the deep se
When weaépr waves approach a coastline, a number
are: refraction, shoaling, diffraction and brea

Refracwhiooh takes place when a wave travels at
in the orientation of the wave crest towards al
portion of the wave advmawnrce ngl owl v htath d o wtelr e w@aa ret
advancing in deeper water.

Shoaild ntghe process by which the wave height <char
shall ow water, irrespeatsi aerefsuvilteobdend@degpcompth
generaldug¢i ng water depth.

Di f f riasc ttihoen phenomenon by which energy is transn
particularly noticeable when part of a series o
rocky headl and.

Wavier e adkkd mwpgr s dueast oa irneastualbta koeftl y wBlive pmpd ®ietpin@rss . a
shoreline, at which the waves start breaking, t
bet ween the breaker | ine and the shoreline is ¢

INat i @mnadt al Cli mate Chan.geSuwppaoretriarbg | Dacyu nesnstess.s ntei
Data Audit andD®Wpaktsmept Ré&foo E&\thriyomenreingds (2016)
8



Wavreuunp s the rush of water up a structure,-rocky
up is dependent on, among other factors, the be
sl ope.

Wind waves or seas are waves caused by wind at

generated | ocally by windgendmatcodhtwawds tshwatl | he
the generating area. Sweullarwaavneds hgaevnee rlaolnl gye ra rpee r
Stor msh&@bonhgetn Cape shoreline are dominated by

Nearshore currents and circulation

Waves approaching the coastline obliquely and/ o
generate |l ongshore currents in the surf zone

A series of nearshore circulation cells is form
water enters the surf zone by mass transport (n
by the waves. Rip swrrfremd sc urwhda rcths afrleo veit m g nsge a we
water out of the surf zone. A part of the | ongs

current to continue alongshore to the next <circ

Winds and tides also generate nearshore current

Sediment Transport

Sedi ment transport in the nearshor eshrcergd omnedismaur
transport. On an extpdéoevth) besadh meame¢oltirams@pPwirnd al
sedi ment is very raretyameopedt b yd hmamrdgey haonnde , aneoad @i s a
sedi ment transport occurs simultaneously. Even
(including rip currents) and the associated sed
mai ne sedi ment transport is dependent on wave a
continually, not only in direction and rate, bu
zone.

When waves that advance towards the coast reach
nomr eaking waves also move sedi ment, most of the
breaking is the pri mardy neogred mtg fsoarn ds uad ppenmgd itrhge sheo
can usually not entrain sediment on their own;

transported alongshore by these currents. Along
transparrts drombaoamean s2aml evel (MSL) to depths
to MSL. Al ong protect etdy pbiexaadhleys, tloo gt dirse otf r arb

MSL.

Depending on the @mwiviao n menmgd apyn s@absagnetdiitadmssp or t e d
alongshore both upcoast and downcoast. The net
upcoast and downcoast transport rates. The gros
and downcoast transport rates.

I'f the |l ongshore sedi ment translpeoadlgamd,naterrap
breakwater, accretion will occur on the wupdrift
the fact that the sand that previously fed the

reaching the downdrift beach.



JONGENSFONTEI

Cresshsor e sedi
during a sto
under water b
transported
of sand has

N PROMENADE

ment transport is wuswually a-lsiwvnieft p
rm. The sand is transported seaward
ar on which $éd& calomsn d€vawmsadbpaiemk. s
b a c ke sttoa btl hies hbienagc ha,p ptrhouxsi maet el vy t he o
occurred. Most of t he ytpriacnaslployr,t ioncsci

vol umes of sand -aheréeransgdeptkd greaser than 10

beaches.

Aeol i anbloowmnwisneddi ment transport refers to sedi me
condi twioimdsoskaonrd tr ansport are the availability o
vegetation, and a | ong wind fetch (i.e. a |l ong

rate of aeol
along an exp

10

ian sediment transparrti viesn otrrdaenrssp oorft
osed coast.



VULNERABI LI TY AND RI SK

The evidence

A particularl y sienv erhee sSttorlnb atao okl ophigaeecpee r o otde il B &
SeptemberD20O2B@ tshigmidvermtnt st ocorcno uwawvwel ewentn gc o
equi nox ti dewsi sitr oonggimo imedest d enwa st Bhé ngery fleicgh t i c
combinadpairthcul arly @édévédoegédtemfdmrt soe isgeevtelries coas
and damage to infrastructure.

The par kitnyjoheg emasifd@nlo lei sodt h of t he tdewmnt rceynegdd e
wWashedaaway hser gnidasnagteh d ndiadt dtohpea r k @ antg stlohmet h
extremiowtlywo cars par kedreaet wahser etdv etaaanyp losent @echkye d .

Al ong Jongyreinfdi [cBeaogdfs theya n do cSct wrrereeedea b @ dw & s feehd o u g h
some of the homes.

Some i mages takenaderimgl ulhies dttdom.event

Fi gu$ter and | Stoadd entigrBd OChwi t h OomnSoomhs abHR®SE 16 Sept
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Fi guster and | Stordda ed@mh amGO0uh%: 30 on 16 Sept

Fi gu8ter and | Storde entg aatouhil: Th dH 016 Sept
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Fi guWehicle wrecked below Main Road at 15: 39

Fi guX¥VNee hi cl e wrecked above




JONGENSFONTEI N PROMENADE

Fi gu2ZHeuge br eaki ng waMabn baBdb aldod 4h80 uwosne 1bBb6b tSbefpe f200a2n3
water ldamédgwar d of house!

Fi glu3Sd r and r®thr eatmp8 sohel @t.SéNpat i200e23debris. all al o

14



The data

Wavaend wonditions$ hee€&®l Ré&d aave buoy awid hddape dlo s
in i meabgAkt houghoRmmdietnisdmosntei n woultheset dlue itde
i hocati omhaolreeng nteheardht @bomegén asfeoowrei n i s | ocate
t hMo s s el Bay me ashudrdeaneeang tl oe lamtammith e s twwodiy ds ibtee e
typical of conditiexmc®epex pg@ra mge edploecarddi ti ons ol
di stance between the sites.

® CSIR WAVENET r

Select a station
from the map to

view the graphs for &
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parameters e et bl
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Weather Data

= Wind Speed - Gust -  Model F/cast
C

knots

km/h

16 Seg 17 Sep 19 Sep 10 Sep

- Wind Direction (coming from) Model Forecast

;V'\f "/’S’ B

wJ

degrees (tN)
degrees (tN)

17 Sep 18 Sep 19 Sep D Sep

Fi gb3Wave and weat her MoosnsdeilatiB8aBys plr eZ2®2 3 e

Téd gr aphssh cavp otpheaatk tohfel talsd edt sromeo c3cOubr e dewdrie cdhd a v

ontsépt to theéeSepebumigngft Hi7s peri ofl apstgnbf mc:
recorded and masx irneuniiydetden eleeni g’/h.fhfh@anwave® mer i od
consilsatemadry 28c osnfainrdni2ng t he presemce of very |

Wind speedsopedkmiddSdeapyt oatmndl5again aBepnhndwmt ddguys
al mop tl1t0o km/ &and average windWmaeaesedsearouwdmadai @& nk
direction.

An extract from the SA ITpHewFabhesst admtr ko moped
anglredi cted high ti.des in excess of +2 m CD

Talblls&a Navy Ti dal Prefept éembmaer f 202 3Moss el Bay

Ti mefs Mo o
Da)Suanun' Hi h Water Low Water Pha
1Ti mMmHei ¢Ti mMmHei ¢Ti mHei ¢Ti mMmHei ¢Moonr Moon
141 0631182|032] 1.9(153| 2.0[{092] 0.3{213/ 0.3|] 0626/ 1752 .
15/ 0631182|034] 1.9|155[ 2.1{094[ 0.2[{220/ 0.3|] 0651 1848
16| 063(182|041] 2.0(162] 2.1{100[{ 0.2[{223] 0.3|] 0714 1945
17/ 06294182|044] 1.9|/164 2.1{103][ 0.2[225/ 0.3|] 0738 2042
18| 062§ 182|050/ 1.9|(171] 2.0[/105]/ 0.3[{232] 0.3|] 0804 2142
The storm wiomnddian donwaawea d U d twad wea | | ewv eolr np estwlr pgcel

rai sed water I|beoowel 4 h®eivgl idfaihcamnst li(p Fa&aguden8et shail

The i nfor mat iprnowiudds newli debmocvee ocfo atshtea | v uilnnferraasbt!re
t he JongsemosrieolitVvbned @ t his | paonligeavaerer g6 attin deoteeso
indicate the ri ssMs hofr ecsopaescttalt ap rfd peordtiineggs and er o

As a rgelsoublatl owar mi ng andsosfeastloervnes aries ee xtphescsteed vy
frequemotr eanddevastating
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Regionalrisk information

As part of a process towidtefGmretRbana &t ®i smanage Me
(then t he,wRdremn Dp shaodeltl)i2iTdrewarso dedrddungt evbhs base
parameters.

Topographic dat a

Data from a(btbDARasyrugnédyetrdi yaSklelmemWe st erni 6agé 1Go
was used t o eclreevaatvelloefin 6t hgei c.alhst al zone

Bat hydnat a.i c

The batohfy menterwys € abletdai ned from b8oawymeAfriccahahlNa

Regional. wind dat a
SourceWShbasem Nati onal Oceanic andfAMtrmaspleraitc oA
Il ndi an Ocean s olibhea abhbe kbra ssiosu tohf otfheStdadta i s t he N
climat el model { S &
The wind rose Iis based on nyceraer tphean 01d0 OJ aOnOuOa rrye cl
2015.
Wind Speed and Direction Rose,
105193 Records, 01-Jan-1979 to 01-Jan-2015
N 0,
“@\N 30% N/VE
\§§ 20% 4’6‘
s 10%
©
§ 7(“ Wind speed
(m/s)
[ Above 20.0
z E [ 15.00 - 20.0
[J12.00-15.0
[110.00-12.0
Z L [ s.00-10.0
Z 7 [ 6.00- 8.0
B 400- 6.0
2 % Bl 200- 40
& 2 Bl 000- 20
4498 o3
S
Fi gu@Oéf shore wind rose off the Stilbaai coast (NO

The wind rose confirms the presence of owewst dpny
winds (SW to WNW) and easterly winds (ESE to EN
occur from both sectors.

2Roytdskoni ngDHV (2018a). Coast al Managemiuwt hdrn inteyy Refe
EADP 1/ 2016. Prepared by Royal Haskoni ngDHV for Wester:t
Devel opment Pl anning. Royal Haskoni ngbDHV Reference No |

18


https://www.ncei.noaa.gov/products/weather-climate-models/climate-forecast-system

Of f shore waves

The offshore wave climate is indicated below in
km south of Stil baeaiar owvanwst rdiadtaescke tf r(aJmnaualrly 199
the data is the third AgTeOhHe rlatli owmh iwahv e smocdoeul p | VEADV
numerical c¢limat e/ model ( ). .0 oTvh/es tda'tcao awsal s | eaxct
the Eden District Codast al Management Lines repo
The coordinates of the extraction point is:

35.0As 21.5AE

The poamnmediisn| @plphOmiwestteerl ydept h (bel ow Mean Sea

-5 -2
SUMMER o m2e || AUTUMN ° --3es
| E'S | B
-7 -es.7
-7 ) -7
36 45 Hs [m] 316 45 Hs IM]
p7o DCP(D |9
% 10% 20% 30% 40% 0% 0% 0%
25 135 13
180 180
0.2 0.2
WINTER ¥ — A SPRING " —
-5 .45
-7 -es-7
-7 -7
318 45 Hs [ml 315 45 Hs [m]
pro sdpro | o
0% 10% 20% 30% 40% 50% 0% 10% 20% 30% 40%
285 135 225 135
180 180
Fi gusSeasonal offshore wave roses off the Still Ba

SRoyal HaskoningDHV (2017). Eden District Coast.al Manag
Aut hority Reference No EADP 1/2016. Prepared by Royal f
Environmental Affairs & Development Planni.ng. Royal Ha


https://www.weather.gov/sti/coastalact_ww3

JONGENSFONTEI N PROMENADE
The wave roses show the direction that waves ap
occurrence of wvarious wave height ranges.

It is clear that during al/l seasWWestewdyesepgt od
from tNWNesBeutly sector are typically swells with
waves are generated bgl wsndsemssooi abhedAwi ant i c

A small component of East edolcycuwav eagg idurdlngo teei
and Autumn seasons, when winds from the Easter/|

Extreme wave conditions for storms with return
Haskoning (2017) from this dataset and is extra

TaRExtreme of fshore significant wave height ¢

Return Direction
Period w WSW SW SSW S SSE SE ESE E
l-year 4.12 7.43 8.03 6.80 5.06 3.98 3.86 | 402 | 4.21

S-year 5.32 8.74 9.08 7.99 6.17 5.26 482 | 491 | 4.84
10-year 5.89 9.16 9.52 8.58 6.68 5.98 522 | 5.28 | 5.16
20-year 6.53 9.53 9.98 9.24 7.22 6.86 562 | 5.66 | 5.50
50-year 7.51 9.92 10.59 10.24 7.99 8.32 6.13 | 6.15 | 6.02
100yr 8.37 10.17 11.08 11.11 8.63 9.70 6.51 | 6.51 | 6.45
500-yr 10.87 10.61 12.25 13.56 10.32 14.18 739 | 7.36 | 7.67

TaBExtreme of fshore wave period (s, Tp) o
Return Direction
Period W WSW SW SSW S SSE SE ESE E

1-year 9.12 12.05 13.60 14.13 11.10 8.73 8.32 8.20 7.92
5-year 10.36 13.06 14.46 15.32 12.26 10.03 9.31 9.06 8.50
10-year | 10.90 13.38 14.81 15.88 12.75 10.70 9.69 9.40 8.77
20year | 11.48 13.64 15.16 16.48 13.26 11.46 10.05 9.73 9.06
50year | 12.31 13.92 15.62 17.34 13.95 12.62 10.49 10.14 9.47
100yr 12.99 14.09 15.97 18.06 14.50 13.62 10.82 10.44 9.81
500-yr 14.81 14.39 16.80 19.96 15.85 16.47 11.52 11.09 10.69

Water | evel

Water | evels at the coast determine the extent
magnitude of the waves which reach the shorelin
a particular time is determined by a combinatio
The Hessequa coastline experiences semidiurnal
variation. The mean spring and neap tidal range

data from Mossel Bay. 9o Neor ¢ imaad e wiant etrhd eNeed s a elee
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T a MKITied a l |l evel s at Mossel Bay tide gauge rel at|

Tidal Datum HeightRelative to Mean Sea Level (MSL) (m)

Highest Astronomical Tide (HAT) 1.27

Mean High Water Spring (MHWS) 0.93

Mean High Water Neap (MHWN) 0.29

Mean Sea Level (MSL) 0

Mean Low Water Neap (MLWN) -0.29

Mean Low Water Spring (MLWS) -0.91

LowestAstronomical Tide -1.17
Sea | evel rise as a result of climate change i s
|l evel s since it affect o0the mMmewaal sarbundawbirchev
storm and baromewuric induced surges occ

The gl obal mean sea leeartlunry sies (S4tRi) maltued ntgo t thae\
Bet ween 1993 and 2010 a higher rate of 3.2mm/ye

l evel i's some -On@usant mibalvesedel prel around the vy«
until i2050Gei s-@nyemodnd.dnti 6021900 nmb eatbwereen cu.rx = n
2020a) .

I n modelling to determine the Eden District Coa
foll owing extreme sea | evel rise estimates were
TalblSeea Level Ri se Estimates (Haskoni

SCenario S.ea Level Retyrn

Rise (mm) Period

Short Term 200 20-year

Medium Term 500 50-year

Long Term 1000 100-year
These values are similar to the modelling scena
Cli mate Change Vulnerability Indices (DEFF, 202

TalwlSea | evel Ri se Scenarios (DEFF,

Sl : Expected
Scenario by year

(m)

0.15 2030
0.35 2050
0.50 2070
1.00 2100
2.00 2200
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Local SLR rates vary substantially (ewidéeedi NGOk
partly staying below the global average. Record
the gl obal rates, and the rates vary along the
1.47 mm/yea detreg mime ds dwnt R 0d0Pa satl,o SLR values ¢
2050, and only 0.25 m by 2100. These estimates
the proven acceleration of sea | evel esi $@or lt d
particular | ocati on.

-

Surge |l evels during storm events are typically
setup as the result of winds and waves. CSIR (2
| evel s around the South African coast.

Using the conservative assumption that the extr
|l evel, the following water | evel estimates are
Tab/Ext reme Water Level Esti mates
Return | Surge Tide Sea e;?éie
: 9€| MHWS (m| Level
Period (m) to MSL) | Rise (m) water level
(m to MSL)
10-year 0.34 0.93 0.10 1.37
20year | 0.86 0.93 0.20 1.99
50-year 0.93 0.93 0.50 2.36
100year | 0.97 0.93 1.00 2.90
These val uesy,eaax ccevpetntt,hevelr®e used in the deter mi

Manageme Lines (Hasykari regrthM, i X0 Ib7a)s.e dT loen L the
(HAT) Level from the SA Tide Tabl es.

=}
—

Near shore waves

Knowl edge of the nearshore wave climate is requ
as sediment transport), and predict design wave
wave climate can be tdiegoifffishhantel wadief fcd ri ematt ef rsa
from offshore towards the coast their height an
bat hymetry. The main processes responsible for
1T Refraction: the process by which wave crest
seabed contour s;
T Shoaling: the change in wave height due to
T Diffraction: the process that results in tt
obstructions due to the | ateral transport ¢

Al t hough the offshore waves approach the Hesseq
approach the shores of the crenul ate bays more
south along their edbtechiendb, spfeadi ngfaadtli o
western headlands. This causes a decreased wave
generated with an east to west trajectory do no
ori ginrealgy .

22



This effect is depicted in Figure 25 below whic
crests) for Mossel Bay, which is similar btacaiot h

or Jongensfontein

Fi gw@®éerections of wave approach in MosseWeBay. R

whil st green arrows represent offshore
I n HaskoningDHV (2017) nearshore wave condition
through numerical wave modelling in which the r
account. Offshore wave dathewght andl peedotodds

(storm) values andomnefserci BakldesvalYeanddr2cabhowne.

Direction of travel
A B
| Wave length |

Wave height pe s e m— —
Calm sea level ——-}——

Crest Trough

Wave Frequency Wave Period
The number of wave crests The time required for the wave
passing point A each second crest at point A to reach point B

Fi gbhave characteristics and ter minol

Wave modelling results were extracted at key 1o
Sthialali / J o n greengsifoonn treeifder t o Fi gure 2
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Bosheuwel
RSB Hectorskraal
Duinerug
Brakk ekl
Vermaaklikheid L
Victoriasdale
Botterkloof
Geelbog
ezt Klginfoatein
Steenkoolfontein °
. o
Moodie SE Pt Hesseqya ¢ 2
°
° .
Witsance® Klzinjongensfont em °
* Odendaalspunt
1 .
°
longensfontein
.
Uitesstepunt

Esri, HERE, Celorme, Mapmyindia, © OpenStreetMap contriutors, and the GIS user community

Fi ga@Lecati on of model output points (HaskoningD

The numeri cal model computationdbemesh for this

Fi gaXllemput ati onal mesh (HaskoningDHV, 2017)

The nearshore wave cowdiotciaddhienngssn €fwemtheitmd/nf on
vicinity)aonfd Tlionde sPototdnm@midh dwmpPessthaasit ed in Tab
Data is provided for return pepiboharpfwadwW,anr e
SSW and EO6ly waves. Values marked in RED bel ow
trends but have been extracted here as provided
report, thetddtal-tvagmedepahb contour
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TaBINear shore signifi catnio waovreglemesidgoinasesenx t r a «

10-year
20-year 6.02 | 6.68
50-year
100-year

10-year 4.03 | 3.84 | 2.10
20-year 513 | 5.84 | 2.29
50-year 5.44 | 6.37
100-year 575 | 6.91 | 2.76

The near shoaofef bhdrmgeresfroynt ei Mmhi s phowsdeleanl! Fit
di st aneles onf dtehpet h contour from the shoreline, mo
conditions which are tabulated in Table 7 above
t hey r earcél ithe. sh

Wave-urpurcal cul ati ons

Wave-urpurcal cul ati ons were performed using the Eu
Eur Otop) which is a comprehensiuype atnalc torviea alo prpa m
defences and rel ated st r ucrtguerleys .b aTsheed oovne rE uor poppiena
was designed for worl dwi de apalpi datiigdhn. aBhe o0d hie
di fference between the still water | evel.Thehi ch
def i ni tvieom umfupwa s i ndicted pictorially bel ow.

= Wave run-up height
= Freeboard

o = Wave height at the toe of the structure
= Water depth at the toe of the structure

u2%
©

R
R
H
h

Fi glu2Deef i of t i be-upavheirglhn ofHas&moongDsiVop@017)
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To derive coqutpi huomes Wwavetthure time hori zoms al

hei whtconverted to an upper beach | ine and three
plotting ofipttel ecwavatroms and a process of intel
I nterpol ation followddrhvgtd cesbbutbsoowi Oe&imgpmtd:
to shape the risk |lines along the shoreline.

Ta®Wave-uRHem ght s extracted at two Jongensf

WaveRunup HeightRu2%(m)
Location Jongensfonteinl
Return Period Runup Height(m)
10-year 2.41
20-year 3.24
50-year 3.58
100-year 3.89
Location Jongensfontén 2
ReturnPeriod Runup Height(m)
10-year 6.58
20-year 7.47
50-year 8.20
100-year 8.90

Wave-urpumgprojections fohawvbebédengersfantednaadeagpl
i mage of the BtbodiewR?Pa

The i mage dhe6ywsart hwaat etvheel n a p +tonl ceisdse swimohr e¢ he | eve
Street Stoadmeayder @greWwbabydedO;yelaOhence greater ir
hawe gharp nwarhde sangafqitroonpter t i es

The findings of these sthap arst meante a@fl skoo rbeestnr yi ,n
Envir onDnikebni)dadt e Change Vu.l nkirqabrid i 23 belsms sime nan
i mage using the DFF&tGgasst/ dlocVimswern vg Iratnfmernmh . g o
wh ischho wev etrhyérhisgkh of cofasdahgéahmdamdigng t o .ltthei r ¢
should be noted t hatpptthe add me tol g hiefri aatetagn wii 4

i . e. tfhre nkte galoopnegr tWaetser kant Street in Stilbaai
Conclusion
The information outlined above provides evidenc

the Jongensflotn two unl ds htohruesl ibnee .pr urd et nitghaitee coski der

26



r

\ N

Legend

10 yr wave run-up
100 yr wave run-up
20 yr wave run-up
50 yr wave run-up
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@ Coastal Viewer Department of Forestry, Fisheries and the Environment

i

0 u e
.

Layer List
» \7 Coastal Access soe

o Coastal Climate Change Vulnerability
Assessment (CoVu)

o I » /S R
> | Northern Cape see - > Groot £ _"'
Joggensfontein

- Western Cape soe 3 0

v Coastal Flood Risk ese

. very low

low
moderate
high

very high

»[ ] Coastal Long term Erosion Risk )

b Estuary Flood Risk oo

- Y

Estuary Erosion Risk AT T
MainfRoad

Fi guu4Ceoast al FI| ood Risk indicated in Coast al Vi ewer
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SEAWSPIO I ONS

Background

ASeawalktriustare separating |l and and water areas
ot her damage due to wave action and storm surge
structures because they awaveasesdamgdhedt dromrswsrn gd

https:// www. coastal wiki.org/ wiki/ Seawal I

A seawal | i's constructed at the coastline, at t
sl oping concrete stru-tauoed; offdcadh.n e es sawaltlh,c ar
as a mobbdestructaweal, | asstaedl ock weoden structur
that the structure is designed to wimohisitdamae ved
often protectsfiléeaxi Hloots ohowshultdhs edweeclabtb bse amrisl aar i
rub-mbend revet ment ; however a revetment i s ofte
alone structure at | ess exposed | ocations.

Curved concrete Stepped and curved
seawall concrele seawall

MHWS g
Gabion seawall Rubble- mound
seawall
Fi gu5Eex ampl es of diemwamkdsssdmuctures
A seawal | provides a high degree of protection
boundary between the sea and | and which can be

|l ocated on the shoreline.

S awall s can have adverse bhaifrfteenMsardn naheradtaptr ak
as habitat migration, causing the reduction of
much on the main wave anhhe seéesimgmbonfdrththe pdocwdl |
conditions.
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Recent examples in South Africa
Coast al Protect iWens tVorrnk sCa pSt r and

Coast al protection wor ks awe i @ nGCadar tSfadrrdede ttbye t ovfe e
Cape .Tolwne Contactor f o4The eo mpofa ckitsh emeatso rCda pvg rl asd2e0 C

seawall to prevent overtopping and minimize sea
Thsecopworod i ncluded:
1T Demolition of the existing seawall, existing
to the existing slip way near the pavilion.
1T Rel ocation of an existing rising main, const
building alterations to ameriwadas ng4 @mmepf sd¢ @&
80m of concrete portal culverts constructed.
T Construction of a new 1.5km seawall along Be
access to the beach, and including the reloc
repair of existing stormwater outl et s.
T Removal of existing paving, construction of
and Beach Road, installation of new paving a

1T Rel ocation and protection of existing serviec

The new seawall was built on foundationXofcompr.i
concrete making up the wall. The wall was then
di fferent pr esfhialpeesd, ucnampsr iasnidn g tlandard copings w

units were placed ehlmagsl aygecrefesandhcameat m
positiconf LB@OMMattresses were construcatnedd i n f
erosion protection.

Construction of theseawbeksaweonestomptabeddunat
contr acotR v8a2 ,u0e0 0, 000

|l mages of the construction are provided bel ow.

This type of ast exampliengfowipde gh ,s ecaawshadainesd ¢ uxit
of which coufildrohgenscrd 0ind e end

30


https://www.civils2000.co.za/project/coastal-protection-works-strand-western-cape/

Fi gu6Seeawal |l el ements | ined up. Seaward side. Not e

Fi gu#Se awal l-shapeés Landward si de
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Fi gu8Seawal | after backfilling. Note beach on seaw

Fi ga9Aeer i al view of completed seawall

32



Wal kwaay asvalNilt sand

A new formalized wal kway wi tahh IWiw stasnedawanl Itth eh ase
adj acermAtnctho rtalyee Beach RestaurandRAndisatZzdaghl o
February 2025. |l mages shared are shown bel ow.

The structure can be classified as a | oWheseawal
structure is | ocated on t he upopwe rh obgeha dalb.e Ihti gihs w
mar k the str uawthenwaeires rl wrceag cebde sarnidt .

Theucsttur e deaesampl evoflea osgwi om swmiod¢ ht exifsarn nagf f
strwctadur dongensfontein.

Fi glilGPeaeved wal kway bel ow par ki ngnarsea.waNat esigdleoped



JONGENSFONTEI N PROMENADE

Fi gukfFeurt her continuation of wal kway with sl oped '

Fi gliz2Wwe st ward view of wal kway/ seawal |
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Fi gu3Pe cnic areas with seawall protection

T ‘“‘-F
iy

Fi glul4Neew Wi tsand jetty within Breede River
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PROPOSED APPROACH

There can beemsudesbtmrméthneseanmiesipacimms on Jongen:
i nfrastvepttadsrgpepr o ac lpr OPploastads Haretr m | mprovements a
| ongeenth&@amee ment s

Phase 1

The first phase of the project wSthdarddcSltsr eet tfhr
Ch®eO t o oCh@50a di si1abhTohee offo cabso uaf twiel imbdaviade i n

addi tsiagpreadle sstpraecaed i mproved beach access.
Since there | nnd hepaona daveaibltlelspatye will be th
occulpy efdhlemantredsdesfoll owing two options can b

Opti:&Wnotlen Wal kway

The gmdtitormeasesdxftbutn whernd i handdetit emipandcsrer e
yi ehdaast hetically plpepadaengrlikdawagyc § isr ect &dd walbldeal
Street abowmat tsheecstgiracom rochi csaetctvieoncriosssprovi ded bel

AT BAUEA
EXSIMNG RahDun/ty ogten) LTl
- d
% ]
NI~
4 e
2 \ e
/ \3:\\-\ SAct4 "UE/LQNISHK
AL /Z e = 2 ‘al

Fi gliglendi catsieceée i omos®r wooden pedestrian wal kway

Opti:@d8ni 2k Pavement Wal kway

A wal kway siWiitlsaarndt oi st hiants taatl | ed. The gabi on mat
by an eamtumwompkotected on t he speossvwmanhd tyairdd alsye @
with pabememRron ltahyeerstr u-od easts tchhe sit bd d¥Bgderifnadciec at |
section in sketch bel ow.
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EX|ST NG Fa DY Y il PAVEMENT LAVEL
. : =
l Y t SUBREM G
“3 R Lrrzen
& N Fli. MATEZI AL
i@

Fi gliflendi catsiect omwraoksnsour ed recl amati on

I n botah feeawselsat Eawmawal kway t o t heshbdsécenadcaan ibne
character to PrhopoessabretVeveeseaand hese points some 5

I n addition, itheshaacecbmmatemide ds e htaiton i s repl eni
under s teoxocde atrslda ti s ¢ ur a te rfttolusm teagvieani i | na bJl o@nhgi esn ssf aonndt esi h
be similar in character to that found on the be
beadamd shoulbds tiheaplfamedor t heT lbeeascshnd character i
availabl e wil |l pnreieodr ttoa bpel accoennieinrtme d

Furt hehremomrreqgqw twb o &h walclat ed at at begr mes tsagofud tdy ebse
reconsttor upcrtoevdi d e aaa dmE@dbestt we el atdveay and t he pede
wal k,vAyough doubl i @goaf Jteldes uwahlkla swihdatsh al ready b
most southerly section of some 25m in | ength

I't should be noted that dthtelaipmoawdelok e da Vlaifiromailsayat u c
on ofdl i sk from the ocean.

Phase 2

ThXdhhase of ftotaspresjovmtad awalilhg &t r awvhdwiSltdrreeien

fl ooding to naannda gtehaubsl e ilmeivielisnf dast ngcstuoemdamadg
addi tisermawatthe i nstal lwitdem prhomdeé "da e oxvli dreg at he s
wi der pedestr i anmpwaolekbwlacyl ea/npde dtehsutsr i an movement a

The heightt ftieo(psodffetBe) sebbwal |Ibaise dt wogti etrdlell v elh oas
wawedunp L e¥Velr uadapaftriequency stamaxemeatim@ppe. 1:
di schargewhiscls peheck if g @&l ol fn tthheel eceabsken saff o taeitn ,c al
consi dwehriacthinoinl U B rscleehteshli sof t he existing oomatdway
obstruct extyps ofgfeivie bwoed!l b hieb slelaywnbi mbhtaehdo utto
800mm above the road | evel

Two typescah beawalbahddsaderduct ure or a conventi or
Option 1:k N&ttruu atlurRe ¢
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Al ong most arhatiwralshonoek i masonry retaitnheng wal |l
roadway surface. The atpper!| éeedel|souorfftahobei soora tlreuscst
bel owhe twaylpli ciasl 'y 1.0 Tbi &. Wanl I ncaAei b tsceoanwsa ldler
anldy adding a paoafaptehte weadilstoinng osptructutdacnefca

new s elahwealplar apet wall can be constructed from r
Provided the existing wall i's struptavurplelty wad un
wi || be telid emd s tv esci@dcttee rmoatei véhan half the seawal

the swiatwl dt he nawiummdal breod kbilr &dandelilemxctidse rognsungs.

SN

Fi gu8ve ew from ateanmal srdoekomasonry ret.aiWalnlg wal |
aesthetically pleasing and bl ends i n wirtom msdatournd If
events

Optionvent iComalr Conerete S

The altecoastvectsatoonventionhkbengbohcoétoSt saada
simil apr dwi deade bampI ten,a mMdut af aowedeébied wchl ebe a
and costl ywnuwndvertlakihrmgmbge t he existing character

Si mcer of bncast warflel require the demol i ti oinhaenfebfedite e
woul d tolee tdlaitgnment of the wall does not aeed t c
thus a wi deapadaedemade carmame wonué alt b obt haened f
natural rock st.ructure outlined above

The smawatbrporate a curvetdofdetl|l enttiwavesalvach
featabd @wseducti omeilmatwalel-ftdoeaad) wearltli.c al
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Fi glul9Coonventional concrete seawall

Acc s er

I n orden htto oxzeaasdsrom wathOmomuwmwrdemcdbea ahas t o b
travelthiesd.i s difficdRA vibpadg eda rmgaressiudreer Ttleee cr eat
j etpiyeor provi de directisoteabheacsessbyTheedpcee men,

Due to obheamocghdi ti ons a struecftustr ofigtabdd tadn
struct uwWiet djaakii yg three )3 4wialblovreott tbee, snud ¢ avbibldle haonry
pi.er

The piert owiblel ahawd stouCkdrmostretiet abloemilliekel y
deswigthdack | evet BsBaeamhi hbeabdbove, tehxec ecprte sutn doefr tthhee v
stoTfTms. pier wild/l needesafwoyl bahgvVversppeeah e | doyn tdrut
evenhost hei ki keli hood of accidents.

An example of dwdehaa =atswomewhat | arger scalee, i
Figubel 6 W.

Such a structure can be ploosciatlieodngsatfTheanpegh et ofc ad
such a pier i s7@0 owdaebalpy waartoeurnda phees s t o bbhe sho
indi taybpbwueée iins F3s lpewre w40

I't should be noted that uhétikebystbobesuebowmeph
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Techfiieasal bil ity Study

The f ol l owiang eafihgnai sciaald inli ist propowdcwah sprdepli enfgent at i
t h2edp h astehefseawalThipsr oielclt consi st of the el emen

Coast al Engineering Studies
The focus of the coastal engineering studies wi
di scussed earlier were of a regional nature and

devel opment of managememtn,pdluirdihegs. dRedraidietde i
be required.

Detailed wave transposmadi es wnldl whaeeruaoa be ca
numer i cal model ling tools. This should build on
Jongensfontein site

Field data required to undertake this includes:

T Topography: LI DAR data, depending on quality

suppl emented by a | ocal topographic survey (
T Bat hymetry: SAN charts in combination with a
T Wave and water | evel data: the data sources
data available since 2017 when the work was
Structural Engineering Studies
From a structural engineering perspective, the
determine their structural integrity and soundn
whet her they can be tuhsaetd haass btaos ilsa sfto rf oar stehaewalloln

These structur al as sietsame nwist twitt He neeetde t mi rgat ihar
founding conditions of these walls which wild!l i
Conceptual design

Based on the findings from the studies outlined
outline the design approach, design conditions

standards, and other related matters.

Concept designs wil|l be developed for at | east

ot her variations conceived through the executio
materi al guantities wilsl skeke dppaemeni niend wihmidclc os o |
seawall options will take place wil/ be consi de
The alternatives wil-trbeecompanaetdyshsoagld ahmub

wi || be recommended for detailed design and eve

I n addition, the serviceboofdabtaodeeaebpepgarcoge:
the coast al engineer, an overal/l plan for the ¢
integrate the engineeringamneguiseetnneinst sarweiat.h t he



CONCLUSI ONS & RECOMMENDATI ONS

This reportcraddi enns ®d tah ebaeftevesemo rtehlei mec eiamt earnfda ¢
specifically along Strand Street which forms an

Avi sual wal kithher gough ect site confirmed the follo

T Anatur al rock masonry retaining wall provi de
its |l ength. The retaining wal./l i's i n reason
| ocations. (I f | eft wunnmdrntladcmeald dehtiesr iiosr dtiike
failure.)

T The retainin
This provide
grass) .

f Erosion scars were observed along the centra
oli kely the Sept 2023 ocean storm and the Ma:"

1T Gabion mattress edging, some 4 m wide, forms
about 100 m Il ength, Waitl ehef ivesttelwemadwdyobhests
wire structures are unsightly andSomtewvebesat
growt h hasheraek,enhbpgleasceee a i s | argely not veget
have been damaged which could | ead [ oss of r
beach users al sloi po,ssdwbd et, 0 esipaeiclpoapg gt hiusl i 1@
roadway pedestrians have to use the road and

T The beach below the gabion mattress section
strepwombably a remnant of the Sept 2023 ocean

(I is typically |l ocated a mi
rra minimum 2 m wide verge,

The sGooglef Earoh t magetrydy aryeeaar apveariiloadb |fer of no riv
to April 2024, reveals | imited changes due to t
near shore and coastal domai n.

Thweul nerabi Wet msafhgtotmey hsiat edescri ption of the Se
of photographic evidence and pertinent data whi
storm |l asted some 30 hours. During thidegeamndd
maxi mum wave heights remained high: between 7 m
bet ween 18 s and 22 s confirming the presence o
around 60 km/ h and peaked wndé$ wWerse sdamimoasnt uyp I

direction. The storm coincided with equinox spr
and wave conditions would have caused additiona
| eveliscantglnyi fabove the tidal | evels.

A reviewi ohal ri sk firnofno raautd iicensd avat | tad |l cdefi ne ¢«
' ines for the GardeooRODUEthmeDius nreiratoi Muniyciopal ihte
respect to flooding from ocean storm events. Th
basis for the definition and design of mitigat:

Seawal It oo ptriod rex twetrdeep Ischroeece,l| ianred exampl es of r ec:
di scussed.

At wohased approach for sherpt odfpleassahplr-toevoermesnhto rnte &
i mprovements and Phase 2 longer term enhancemen
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The focusPbaséeh#e wniékerbéntoboprovide additional

i mproved beach access. Since there is no space

that which is currently occupied by theegdalhieon

current gabion matt rteyspse speacvteido ne ,a ratnhdw o(rikis) rVeéictlsaan
are proposed for consideration.

Th2a2d haosfe t he project focusses on the provision c

flooding to manageable |l evels and thus | imit in
addition, the seawall inshadeatl ongwobkedsprbdbvbd
wi der pedestrian wal kway and thus i mproved vehi
seawall s are proposed for consi dleexatsitam:g a omcakt u
gructure) and a conventional concrete structure

The report concludes with the proposed scope of
to refine the proposed Phase 2 interventions pr

4 4
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APPENDIIXTEA:OBSERVATI ONS

Visual walkthrough

|l mages were taken in the afttiedenoon on 23 April
The visual walkthrough starts at the northern (
that is from Ch 100 to about Ch750, a |l ength of
and at intervals of about 50m.

Fi gau2Ch 100 | ooki ng s
to about 3 m at Ch110

out hwards showing | awn al ongsi



Fi g3Ceh2ld ooki ng wmtuitcthwaamdd not very indedfalwmetetvetrol
alongsi de Sroauuanddweasyandy upper beach area



JONGENSFONTEI N PROMENADE

e

-

AT ST iR

ga4Ceh5D | oo ki ng s outehdwaavidasdr s anvko mige i @ nsroameew Wwd ty h
ncreted antedj atesbme 30

Fi gubCooncreted area with natur al rock masonry reta




from Ch200. Note concrete enca
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view from pumpstation(?)
rotection around pumpstat.




Fi gu8Seout hward 80 ewefgeomt €d2verge betweermtlormlamaoc
masonry wall
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Fi gh9Pear k bench omarwhadaedpmcEnd35mo roadway at Ch300
di stance



Fi gauGNeat ur al rock masonry retaining wall from Ch32
pedestdliaarngeusye veget ated but showing erosion scars
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Fi gulvé ew from ate@eaml srdekomasonry ret.aiWalnlg wal |
aesthetically pleasing and blends i n wirtohm rsatournd If
events



Fi glu2Veeget ated roadway verge
not visible
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Fi gu3Veeget ated road@alyoolkirgge ssoutChwar ds. Natur al
not visible




Fi gludVeeget at ed radaodavcauyn awie srgoeerkya i nairnogu nwda A h 4 50

Fi gaugBeet ween Ch450 and Ch500 no verge with retaini
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Fi glu6Veeget ated area on mChd&dOverge next to Paaltjie



Fi gu#Ge avel verge Chb500










































