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SCOPE OF THIS REPORT

The OverstrandMunicipalityin partnership with
the Pringle Bay Ratepayérs Association
appointedLaurie Barwell & Associates (LB&A) to
update the 1988 Pringle Bay Beachfront
Management Planfor the beach and the
foredunelocated seaward of the housegestof

the parking area (CSIR988). A scanned copy
of this report is available on request. Key
information is included @gppendi 3.

An assessment of the implementation of the 1988
Management Plan has shown thla@ southern
area of the bay (Aea A in the Pla® Appendix

3) was successfully implemented and effectively
managed. Unfortunately a lack of ctive
management of the widgolown sand in the
middle (B) and northern(C) areas of the beach
was not undertaken which has resulted in a
dramatic buildup of the area behind the natural
foredune.

Where-as the study areafor the 1988
Management Plan included thwole beach and
foredune area between thBuffelsEstuary mouth
southwardso therocks at the boat launching site
the focus of this report is the managed buffer
dune located seawards of the public parking
area ard thefirst row ofprivately owned houses
located directlylandwards of the shifting sand
dunes both to the south and north of plaeking
area and municipal ablution facilityThe study
area comprises of a total alorigsre distance of
approximately &0 m southwards of the Buffels
Estuary mouth

The latest informatipincluding available aerial
images and topographical surveygas used to
guantify the dune and beach chasgover the
76 year period (1938 to 2014 and to
determinerequired updatesf the 1988 plan.
From the analysis it was concluded thimice
1938 the the upper beachetracted landwards
by up to 150 m due to the stabilisation of the
natural dunefield carried out when the Pringle
Bay town was established.

For the period1989 to 2014 the upper beach
has been dynamically stable showing a
seasondy horizontal positional fluxuah within

a band of up to ® metres ogr the 25 year
period.

However, ér the same period it is seen that sand
has been blown landwards off theeach and
foredune and the area immediate landwards of
the natural foredune. Using topographical surveys
done in 2008 and in 2015 the rate of sand
movement off the beach into thebackdune area
has been calculated abetween 16 and 20
m3/m/year. The aerial photo anagkis over the
same period shows that the gedof-vegetation
line advancedandwards at an average rate of

7 m per year.

The prevailing winttlown sand potential and the
effects of climate change and in particular sea
level rise were taken into account and the
dimensions of an effective buffer dune system are
put forward for the study area.

It is concluded that Pringle Bay as a
beacho, has a finite
and dune system. This means that little (if any)
new sand enters the system and that any sand
blown landwards off the beach and foredune is
effectively lost to the natural littoral systemsThi
means that the function of the foredune as a
natural buffer between the sea storms and the
natural assets (eg climax coastal vegetation and
wetlands) and development (eg public amenities,
infrastructure and private property) will be
compromised.

The asessment of the current situationcluded
that the essencand recommendations of the
1989 management plan still hgldut that to
counter the effects of climate change (in
particular sea level rise) the managed foredune
should be maintained at a highdevel and
larger volume than at present Effective
management of the storm water -wfi from the
parking area and town should also be enhanced
through the provision of a water detention area
behind the foredune.

A detailed phased implementation prognae is
proposed.

Improvements in the form of specific ongoing
management actions that form the core of the
management plan along with a udgendly
buffer dune integrity monitoring, evaluation and
regonse guideline are provided

6pock
amoun:
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1

INTRODUCTION

1.1

1.2

The Overstrand Municipality in partnership with the Pringle Bay Ratepayers Association
appointed Laurie Barwell & Associates (LB&A) to update the 1988 Pringle Bay Beachfront
Management Plan for the beach and tbeelune located seaward of the houses west of the
parking area (CSIR,988). A scanned copy of this reportaigilable on request. Scanned
copies of key informaticere includedn Appendix3 for easy reference

Study area

Pringle Bay is located within the Overstrand Municipal area between the coastal towns of
Rooiel s (5 km to t he kndathelsquth)antdoutieasternegge ©f Bay
False Bay near Cape Town in thes¥tern Province of the Republic of Séditica (Figure 1)

The actual area of concern is the interface betwblendynamic beachihe Buffels Estuary
mouth,a beach bermoverwash lagoon area, the natural foredurend the backdune
environmenhat consistof mobile and fixed dunegoastal wetland the public infrastructure
including a car park, ablution facilignd private houses that form the Pringle Baystala
township

Whereas the study area for the 1988 Management P(&S8IR, 1988included the whole
beach and foredune area betwedhe Buffels Estuary mouth southwards to the rocks at the
boat launching site, the focus of this report is the managed buffer dune located seawards of
the public parking aredand adjacent wetlandnd the first row of privately owned houses
located direcy} landwards of the shifting sand dunes both to the south and north of the
parking area and municipal ablution facility. The study area comprises of a total alongshore
distance of approximately 800 m southwards of the Buffels Estuary (8Beetlrrontispiece

page (ii))

The (original) problem and implemented solution

As can be seen on theeries of historic photos (1938 2014, Appendix ) the natural
sediment pathway fra the beach into the dune field has been alteaed the sand dune
fields stabilisedResidentiatlevelopmentroads and parking areas now occupy what was
once an open sediment pathway between the beach and the dunddiigidd under the
dominant onshore winthe 1937 and 1938 aerial photographs show that an extensive dune
field with backdune lagoon areas existeat the time As can be seen on the 1961 aerial
photo most of the dune field had been stabilisgdhenand the township infrastructunean
advanced stage of development

A portion of the sand was blown back onto the beachhgyopposingoutheasterlywinds

when the dune field was exposéal in 1938) The result of the stabilisation prevented this
natural movement of wirlown sandand a large volume o$and, estimated at between 10

and 20 n® per year per metre beach widtfCSIR, 198Bis blowroff the beachtowards the
eastern andoutheasternsectorprincipally during wintewe st e r hoythive sd ed | y 6 s

As was the case 1988, windblownsandcurrently(2015) accumulates within tbackdunes

and thebuild-up of the sand n theback beach area resulted in the forming of mobilees

that nowreach a level olup to 12mabove MSL in placeS hese dunes are slowly but surely
impinging on the houses, municipal ablution facility, the car park and the adjacent backdune
wetland all of which are threatened with inundation by the advancingaweh sand.

(9
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1.3

It is observed thaiosne of the sand blowoif the beach is trapped bkelp that had washed

out onto the beach during seas storms. The kelp also traps seeds and pgaiat fmam
adjacent dune vegetation and hummock dunes are formed. However the prevailing wind
blown sand and unfavourablelimate prevents an effective vegetated foredune from
naturally formingThe harvesting of kelm the dune management area shouldalieided to
enable the continuation of this ecosystem service.

In essencehe 1988 Management Plan proposed to replacpreviously natural process by

a managed system where lauffer dune system needs to be maintained to prevent-wind
blown sand from blowg into the established residen@aid publicareas (CSIR, 198&nd

to keep the sand on the beach within reach of the coastal processes that maintain the beach
dynamics.

The 1988 Management Plan (CSIR, )98@&s developed through a facilitated process
where intensive consultation took place via focus group discussions and wéikslaopise

seen in the repor{Extracts inAppendix 3) the 1988 Management Plarprovides the
conceptual deign that addressed all of thesuesdentified in the consultation proceBse
portion of the plan that targeted the southern end of the beach and dune system was
successfully implemented from 1989 and is still functioning satisfactorily.

The focus of the management activities on tlest @was due to the fact that the sand dunes
had advanced significantly in that area and had already damaged a number of houses and
inundated public roads and infrastructure. Unfortunately the management plan for the
middle reaches of the beach was restdcto the provision of boardwalkand demarcated
pathwaysacross the dunes from the parking areas and the stabilisation of the exposed areas
proved to be difficult and was unsuccessful.

Although the essence of the 1988 Management Plan is still valithstiige did not allow for

the effects of climate change that recent knowledge has highlightetht@st information on

the projected climate change parameters, including an estimated rise in sea level of 1m by
2100 (and 0.35 m by 2050)necessitates thgdating of the management plarhis includes

the buffer dune design parameters to incorporate these asgiectsded as Section 3
below) The 1988 plan also did not address the managenoérthe significant volumef

sand lost from the active littorabne since 1988 and that is now contained in the migrating
dunes. The updated plan addresses this important component of the pocket beach system.

Approach and process (this report)

The needstat formed the basis of the 19&®anagement plawere reassesed and there
wasinfornal and formalconsudttionwith a selection of people including current beach users,
property ownersnd officials of theDverstrandMunicipality

It was concluded that the original needs were still valid althouglrgkacy to peventthe
dunes from further advanciranto private and public propertas well as the backdune
wetlandwas emphasised\ further need was expressed for easier accedhadeach via
formalised pathwaydrom the parking areasnd a request to look into éhpossibility of
providing easier access for disabled people was noted.

The latest information, including available aerial images and topographical suvasys
considered and usdd quantify the dune and beach changes diree Observations bythe
Consultanand his associateduring occasionasite visits wer a number of years sindbe
1988 studyfurther contributed to the available body of knowledge.
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2 CLIMATE

2.1 Introduction

The climate at Pringle Bay is influenced largely by the interaction between the east-moving cyclones of the
circumpolar westerlies and the belt of subtropical anti-cyclonic cells of high pressure and the seasonal
migration of these systems (Schultz, 1965, Heydorn and Tinley, 1980)

Available temperature records show the highest mean temperatures are recorded during January and
February while July records the lowest values.

The annual rainfall distribution for the south-western Cape reflects a unimodal winter peak and summer dry
season. The months with the highest recorded rainfall are June, July and August. (Boucher, 1978).

Combining the monthly average temperature and rainfall data results in a so-called climate diagramme (Figure
2). A humid period extends from April to October (where the rainfall line is above the temperature line). The
arid period extends from November to March each year.

The implication of this information is that planting of vegetation in the dry period (November to April) should
be avoided if no irrigation system is available. When relying on rain-fed gardening, it is clear from Figure 2 that
the best time to establish dune vegetation is typically in August and September when the temperature is
increasing and some ‘follow-up’ rainfall is still possible during October.

(mm)

140 T

120 — A

100 —

(°C)

Rainfall Temp.

30

20 — — 10

Dﬂ Humid months
Dry season

Figure 2 Climate diagramme for Pringle Baidéydorn & Tinley, 1980
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2.2 Wind climate and aeolian sediment movement

The seasonal wind-roses for the area are shown in Figure 3 and indicate a predominance of wind from the
south-eastern sectors with apposing winds from the west and north-western sectors.

Southerly to south-easterly winds dominate in frequency of occurrence and velocity throughout the year, but
are more significant during summer, spring and autumn. Westerly (onshore) winds occur throughout the year
and the velocity range remains relatively constant for all seasons. The data used to compile the wind-roses
originate from voluntary observing shipping (VOS) and provide a good first estimate of the long-term wind
climate in the area. However, possible wind funnelling or sheltering effects by the local mountainous
topography is not taken into consideration. The VOS data can only be improved upon by continuous on-site
wind measurements over a period of at least three years.
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Figure 3 Seasonal wind roses for the offshore area
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The VOS wind data were analysed and a set of aeolian creep diagrams (Figure 4) was deduced for the beach
and foredune at the study site (after Swart, 1986). The aeolian creep diagrams (scan-copied from CSIR, 1988)
indicate how wind-blown sand would encroach from different directions towards the centre of an imaginary
circle on the ground. The equivalent volumes of sand blown seasonally in the specified directions by the
prevailing winds are shown in Table 1 (CSIR, 1988). The predictive aeolian transport calculations are based on
formulae derived for dry, cohesionless sand of unlimited quantity blowing across a flat, unvegetated surface
under constant wind conditions. Since these criteria are seldom met in practice, only the potential transport
rates are calculated.

CSIR AEOLIAN CREEP DIAGRAM PRINGLE BAY

ALL YEAR

30 m3/yr/m
NORTH

SCALE

WINTER SPRING

AEOLIAN TRANSPORT RATES ARE GIVEN IN CUBIC METRES/YEAR/METRE WITH DUE COGNIZANCE FOR FREQUENCY OF OCCURRENCE OF WIND EVENTS

Figure 4 Aeolian creep diagrams for the area &ringle Bay(CSIR

Table 1:Potential Aeolian transport rates (#im/ yr.)

DIRECTION ALL YEAR Net potential
N ¢ BOUND: 2.8 1
S¢ BOUND: 1.8
E¢ BOUND: 10.9 3.7
W ¢ BOUND: 7.2
SE; BOUND: 9.2
NW ¢ BOUND: 10.4 1.2




UPDATED MANAGEMENT PLAN FOR THE PRINGLE BAY BEACH AND ADJACENT DUNE AREA

It is clear from Figure 4 and Table 1 that the largest potential net movement of sand at the study site is
onshore (east-southeast-bound) with the net annual average potential rate calculated as 3.7 m3/m/yr. (all
seasons). This formed the dunefield located to the east of the study area when the area was unvegetated. The
orientation of the dunes confirms the dominant winds from the west to north-western sectors. Of importance
for the buffer management at the study site is that a significant amount of sand can be blown off the beach
and into the dunes when the beach is wide and the sand is dry. This has two implications (1) positive in that
the area in front of the buffer system can build up and thereby add volume to the buffer, and (2) negative in
that sand can move onto the private and public property should the dunes be unvegetated. Maintaining the

dune vegetation within the foredune system is therefore a critical management action.

3

CLIMATE CHANGE AND SEA LEVEL RISE

3.1

3.2

3.3

Introduction

As was noted in IPCC (2D0climate change is expected to have a number of consequences
that will detrimentally affect coastal resources. These are, amongst others: higher sea levels;
higher sea temperatures; changes in precipitation patterns and sediment fluxes from rivers;

changd oceanic conditions; as well as changes in storm tracks, frequencies and intensities.

The apparent increase in storm activity and severity will be the most visible impact and the
first to be noticed, since higher sea levels will require smaller stanta Bvevertop existing
storm protection measures.

Climate change scenarios

As discussed in Appendixwhich is a direct extract froneport (CSIR, 2012)t is concluded

that the best estimate (O0mid scenariod) of

plausible worst case scenario of 2m, and a best case scenario of 0.5 m. The corresponding
best estimate (o0mid s asumedtoib®.8M. pr oj ecti on

Sea storms and climate change

Changes in the shape of sandy coastlines depend on a number of factors of which the most
important is the availability and distribution of sediment (sand). Sand along the coast is
moved mostly by waves, iléhthe waves approaching the coast are in turn affectedrigr

alia, the bottom topography(SPM 1981 and CEM, 20..)As the sea level rises, existing
topographic features will be located in deeper water and will have a different effect on
waves approahing the coagCSIR, 2012)

Features landward of the breaker zone will be in deeper water and will either have an
amplified or dampened effect on the wave climate compared to the present-videp
features(e.g. submerged and partially submerged reefspy deepen to the degree that

their effect on the wave climate is negligible. The points of wave energy convergence and
divergence will change. The new locations of wave energy convergence could be expected to
experience an increase in erosion while thtmmtions currently subject to energy
convergence could accrete if they are exposed to less energy in future. Changes in wave
approach will change longshore currents and longshore sediment transport.

In conclusion, the primary hazards to physical (epbmastal infrastructure related to sea
storms and climate change 4@SIR, 2012)

f

S

or

e
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Extreme inshore sea water levels resulting in flooding and inundatiorlyihtpareas.
Changes in storm system characteristics, winds and local wave regime negiiteat)
wave impacts.

Coastal erosion, removal of dunes and subsequent -scol@ting of, for example,
foundations and structures.

System complexities, thresholds andlinanites, for example related to sand transport.

A combination of extreme everdgsich as sea storms during high tides plus sea level rise,
will have the greatest impacts and will increasingly overwhelm existing infrastructure as
climate change related factors set in in time.

Areas located adjacent to river mouths have the additiofetedf possible higher water
levels in the estuary and foredune wastay due to the river mouth changing direction,
often alongshore to th&and spit

> >

> >

>

The main metocean drivers related to the above are thus waves and sea water levels (and to
a lesser ex¢nt winds and currents).

The example shown Fkigure 5indicates the effect of rump during a large sea storiim

South AfricaNote that the return period fordh particularstorm is estimated to be in the
region of 1:20 years. Noteworthy is that in BoAfrica the 1:50yr. return period event is
normally specified for the location and design of houses and infrastructure. It is important to
realise that South Africa hastyet experiencd a 1:50 yr. magnitude sea storgsince wave
recordings began some 3@ars agd

Extreme inshore sea water levels

The background discussiomttreme inshore seaater levelss provided in Appendix .4

The key (abiotic) aspects when considering the potential impact of climate change on coastal
developmentareconsoligad i n the O6hazard | evel d as discuss

EXAMPLES:
IMPACT OF
STORM
(2007: ~1: 20 YR)

Run-up level on top
of high spring tide

Approximately 100
cubic m/m of sand
removed from
foredune (elevation
of dune approx. +12
m MSL)

Storm run-up along the KwaZulu-Natal coast resulted in damage to property and erosion along
large sections of the coastline when high waves coincided with a very high spring tide
(Ethekwini Municipality, 2007)

Figure 5 Examples of the effect of a large storm coinciding with a high tide level
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Figure 6shows the extreme inshore sea water levels calculatedringle Bay (using the
tidal information available forHermanusat http://www.sanho.co.zg and combinethe
various contributing componeassshown (CSIR, 2012hus, the figure shows thiowing
increasing water levelelative to Mean Sea Leve{MSL) which &t approximately 0 m
elevation:

A MeanHigh Water Spring tidéMHWS occurring every 14 days) = 0.99 above MSL
A Highest Astronomical TifAT, highest levidat ordinarytideswill reach under average
meteorological conditions, which has a 19 ygale} =1.28 m above MSL
A Alowpressure weather system (6cold frontd) pas
setup (increase) of the sea water level due torgg onshore winds causing a swagd a
rise in sea level due to thew barometric pessureThe combinedi nd and oOobar omet
setup is estimated at an additional 0s&. Thus, at present, a coastal low pressure system
passing the southeiCape coast during spring tiderhich occarevery 2 weeks) could
result ire sea waer level of about +149 m above MSkhich is worked out as +0.99 m
(MHWS) + 0.5m(wind & barometric saip)
A The mid scenario (best estimate)Sea level RiS€SLR) due to climate change) ia by
2100, and 0.35 m by 2050 (CSIR, 2014kor the type of development andrastructure
at Pringle Bay a medium term planning timeframe up to 2050 is assiimesl. the
extreme future scenario in tineediunterm for a coastal low pressure system occurring
during spring tide could resultfinoding levels of aboutl.84 m above MSLcalculated
as +1.49m + 035 m (SLR)

The above elevatiwasealbl | eekdtatt ohehehostell Ine

HAZARD LEVEL (including climate change)

e Future flooding level

SEA ... |

5¢ Present storm flooding level  gynupe a36 |63
/ Run Up level

Total water level

Residual? 0.5 1.49

} MHWS?! 0.99 -

Reference: Mean Sea Level
(MSL)
References:
1. SANHO, 2009
3 2. Hydrostatic + wind surge — 1:10 yr (CSIR, 2014)
Beach profil (cross-section) 3. Sea Level Rise in medium term — by 2050 (CSIR,
2014)
4. Exposed beach —1:30 yr (CSIR, 2014)

Figure 6 Estimated fazard level for 205@t Pringle Bay

confused with thadditional effect of wavesetup andwave runrup, which can reach even higher
elevations.Wave setupis the effect of watebuild-up against the shore due to wave breaking
and wave rurup is the rush of water in the swash zone up the beach slope above -thatstill

1 Note that this figure relates to the still-water level so the effects of tides, of wave setup and of wave run-up are excluded.


http://www.sanho.co.za/
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level). Based on waweetup and wave rurtup modelling, the additional heigdreached would
be another 4.36 m -wat eardddilte wenl twoaltchuel ad s«tdi ladbove
Pringle Bay

Thus, the total elevatigincluding the effect of climate change) that mayréached by
storm waves durintipe passing of a low pressure system at spring highctidiel be in the
order of1.84 m + 4.36 m = +6.2 mMSL This level is also known as the Hazard Level.

4 BEACH AND FOREDUNE STABILITY

tisawelk nown fact that PridhglaehBawyiss ean wheireal h
(sand) forms a closesystemHeydorn & Tinley, 1980The implication is that no significant

vol ume 0o fs andneeant er sadjacentearess ylsnghe shoré or ércom the

mountains via the river amstuary. The sand on the beauotd dunes is therefore a scarce

resourceand is continuously moved around within the confined area by the coastal processes

as described above.

Thesand in thenearshoreif the form ofurderwater sand banjsthesand on théeach and
those that form theoastal foredune<ollectivelyprovide a service to the areas located
landward of the foredune. This-called ecosystem servicekes the form of aatural storm
buffer that protects both the built and natural environments located landwards of the
foredune.

In the absence of a naturally formed foreduaeconstructed foredune can be established

and managed to perform this buffering serviddisc an be s e eemgireaesr iang@s of t
solutionA constructed buffer dune systgpically has two broad objectives: (1) managing

the system to maintain thaturalfunctionality of the prevailing coastal processes including

the integrity of the backdune area of the ecosystem; andp(@jecting the interests of

property owners (private and public) against the impact from the natural procésses

associated objective is éamhance the recreational and aesthetic qualities of the area.

Key to understanding the functioning of the prevailing coastal system at the site as well as
determining the risk to public infrastructure and private property is gaining an understanding
of any trends in the short (seasonal) and-tengn (decadal) beachnd dune stability.

Such understanding of the prevailing coastal processes also forms a critical basis for
determining the influence of a proposed development on the processss fadiors are
ignored atperil.

Undertaking an analysis of availablesturic aerial photographic and satellite imagery
complemented by periodic topographic surveys if, these are based on a common survey
datum, effectively determines the degree of ldegn stability at the site

4.1 Aerial image analysis

The 1988CSIR reportlescribed the analysis of available maps and aerial photographs to
determine the historical changes within the study area. Trgesharer the period between
1938 and 1988 werediscussed in detail in the 1988ort and are not repeated here.

As part of his report the analysis updated to include aerial photograptisom the South
African Surveyegeneral) and satellite imagery(available via Google Earti) for the
subsequent period up to 2014 order to obtain information on the stability of the coastline
at Pringle Bayover the period pst 1989 when(portions offhe foreduneand beach were

10
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managed according to the management plan. The images thatanatysed are shown in
Figure 1.1 (Appethix 1).

Figure 7show t h e-of-® e d ¢ € lin¢, whichisGrelatively easy to observe on aerial
images as the boundary between the dark areas (vegetation) and the light area (beach
sand)and is used as an indicator of beach stabikthyen tracked ovetime.

"é :
vls\’ti ,».:.“\

‘i“ o

Edge-of-Vegetatlon / \*,

Figure 7 SS‘FAYA i A Zycof(ZSBSlKISu WBRASE Ay S

A comparative analysis of the available images¥688, 1987, 2005 and 2014 is shown in

Figure 8 The 1938 line shows tlige-of-v e g 6 befboré ang development and the 1987
lineshovg the situation before the implementation of the managemenirpl®89. Figure 9
showsthe al cul ated hori zondlfae¢g® arimaés ooomparntdaed tOe
position of 1987 along the four reference linds B, C and D) shown in Fig@elt is
important to note that the error band of this tyfeanalysis is in the order afLl5 m due to

the distortion and low resolution of the earlier images. The improvement in imaging
technology in recent years has decreased this error band sigijfitm®5 m The 2014

image for example has a very low error margin and future analyses will prove to be
significantly more accurate. Having said this, the technique has a high confidence level for
reaching conclusions on the overall trend in the stalffiliye coastline, especially over
longer periodgL Barwell, per®bs.)

Referring to Figure ,9it can be seen thatht 6 e dafj-eeget ati ond | ine at L
remained unchanged between 1987 and 2005 but had moved seawards by 71 m due to

active managemant of the wineblown sand as per the management plan. The foredune

along Line C remained Onat wfvadgetand ohbel posi
unchanged over the whole period between 1987 and 20The edgeof-v e get at i ond | i ne
Line B underwe a period of stability betwen 1987 and 2005, but a shiftandward

occurrecbetween 2005 and 2014.

Since the nortivesterly winds blow obliquelynshore (along Line D, Figuietl® changes

along this line provide a good measure of the prlvg trend As seen in Figure ¢he
position of théd e daj-e e g e t a tat Line @oved soutkastwards by 103 m over the

11
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period 1987 to 2005 &t a rate of 6m/yr.) and 71m soutkastwards beveen 2005 and
2014 (at 8miyr.).
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4.2 Comparative surveys

A topographial survey of the study area done by the CSIR in 1988 is included in the 1988
Management Plan report (CSIR, 19&®)fortunately the 1988 data are not availabie a
compatible digital format. &ivever it is possible to interpret the contansthe scanned
copy of the report and idiscussed below.

More recentdpographical survesof the management areat Pringle Bayare available for
2008 and 2015. This allows for the comparisoncobsssectional dataand provides the
opportunity for calulating actual vametric changes over tiperiod betweenthe surveys
The 2015 survey also provides an excellent baseline ffbure postmanagement
comparative studieIhe positions of the selectedvseyrlines are shown in Figures 10 and
11. The spoheights surveyed in February 2015 and the cont@kenfrom the 2008 aerial
survey are lsown in Figure 1IThecontour andopographicalspotheights are given to MSL
(Mean Sea Level).

Figure 10  Position of survey linesan the October 2014 Googl&arth™image)

The existing Life Saversd Facility
Photo: L Barwell (November 2014

13
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POSITION OF CROSS-SECTIONS

————100m 200 m
0 — 1

* 2008 Aerial Photo and
contour survey
* Spot heights: Feb 2015

Figure 11  Position of February 2015 survey lines shown thve July2008 aerial photograpt{also shown
are the proposed new contourg also seeFigure22)

In Figue 12 the topographical heights as surveyed @02 and those from th2015 survey
are plotted along Section LS1Bigure 1). The zero point along theaxis is taken as the
point where Section L$trosses Section LS25

Pringle Bay: Section LS13

A Feb 2015

=

14,0

Height to MSL (m)

Distance from reference point (m)

— NOT TO SCALE

Figure 12  Comparative coss section of beach and dunes (Section LS13)

The frontal dune system shouittte change as the area is partially vegetated and the Life
Saversd hut i s pandts eahefits fnomadive managensedt torprevent
damage to the area around the facility.

14
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Shown in Figure 13Bection LS14 (Figure J1is located in the area where a significant
volume of windblown sand has accumulated due to an influx of sand remoeedthe
deflation arealocatedwestalong Section LS14 and nertlest along Section LS25 (Figure
15). This principle is illustratéd Figure 13 and 15 The calculated average rate of
accumulation sround60 me/m/ yr. (Figure 13) to 16 Atm/ yr. (Figure 5) over the period
between surveys.

Pringle Bay: Section LS14

14

12

between surveys of 2008

and that of 2015
10

Height to MSL (m)

Avg annual change = 421/7 = +60 m3/m

Wow o @ oo h) m~ Mo L] s I IR )
T mooos REAERRRRASGAENS SRRERYEAARE
=

$2REFD

a5

Distance from reference point (m)

NOT TO SCALE

Figure 13  Comparative cross section tieach and dunes (Section LS14)

KITECAM: 27 FEBRUARY 2015

Obliquely onshore winds
(from the north-west in
winter) deflate areas Al
and A2 and move on
average 16 m3/m/yr of
sand into area B towards
the south-east

Photo: L Barwell

Figure 14  Wind-blown sand along Section LS25
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Change in dune volume Pring|e Bav: Section LS25

between surveys of 2008
and that of 2015
Feb 2015
1

+180 m3/m
\

10 | /

/\~

South-eastern side

2008 Net change (7 yrs) = +180 - 66 = 114 m3/m

Avg annual change = 114/7 = 16 m3/m/yr

4 _\

D/D’E;‘ v (south-eastbound)
2 e

/L—-- -66 m3/m

287 245 -190 -137 -85 -10 0 12 31 /40 45 58 &5 w73 78 80 82 84

Height to MSL (m)

Distance from reference point {m)

NOT TO SCALE

Figure 15 Comparative cross section of beach and dunes (Section LS25)

4.3 Conclusion on the beach and foredune stability analysis

From the aerial photo/image analysis (Figure 9), it can be seerhthatd daj-ee get at i ond
l'ine at Line A (south of the O6problemd area)
2005 and had movedeawards by a significant amount due to active management of the
wind-blown sand as per the 1988 management p(&S8IR, 1988)Similarly the edgef-
vegetationd | ine at Line B underwent a period
a slight landwardshift occurred between 2005 and 2014.

The foredune along Line C (northern end of the beach) next to the estuary mouth remained
Onatural d and thefvpgeiatoonodofl|l thme wasigenchanc
period between 1987 and 2014. Thisésue t o the fact that the 0O
relatively narrow due to théfluence of theestuary mouth and thus there is a limit to the

amount of dry sand available to be blown off the beach. There is also a limited amount of
pedestriantraffic acrossthe duneswhichlimiting the potential for blowuts to formThe

formalised pathway from the parking area to the beach, part of the 1989 management plan,

probably played a role in guiding pedestrians away from the foredune.

As discussed above a trentbag Line D in wiRblown sand movement of an average of
7re/m/ yr. was calculated for the period 1987 to 2017 his is also the area where the most
pedestrian traffic from beaeboers occurs from the parking area and public ablution facility
across the (hig dunes to the beach. A significant number of-blaw orientated in a north

west / soutkeast direction have formed with the associated dune slipface advancing onto the
public and private land.

The analysis of the topographical surveys provides opportunity to quantify the actual
volumetricchanggend r ate of change of HAdsateddabavdhes i n t he
1988 surveydata (included in CSIR 19B8re not available in a compatible digital formso

it is difficult to make a direcomparisonHowever a visual interpretatiah the 1988 contour

map enableshe followingconcleions
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1 In 1988 the highest dunes near the public parking area reached an average level of +5.5
m MSL. Compare this to the average height of +10.5 m MSLOB&td +13 m MSL in
2015 (Figures 7, 8 and 10 and Area B, Figure 9). As is discussed in 3eittioplanned
to reduce this level to between +6 m MSL and +8 m MSL (Figures 18 to 22)

1 The average level in the area close to #hastingstorm water owtt pipe was +1.5 m
MSL in 1988 and +3.0 m MSL in both 2008 and 2015 (Figure 8). The planned level is to
remain atthe existing level of thetorm watepipe outlet (estimated at3.0 m MS).since
this is a fixed structure (Figurel9)

9 The level of the stormater detentiomarea behind the foredune was at +1.0 m MSL in
1988 and +3.5 m MSL in 2008 an?015. The planned levdilas to tie in to the level of
the existingstorm wateroutlet pipe to allow effective drainage from the parking area.
(Figures 19 to 22)

The above analysis is typical of a closed pock
system from adjacent areas. The fact that the volume of sand is limited to that within the

existing active systeme( the nearshore area, the beach, foredunes tredbackdune area)

creates the opportunity to manage the system in a fairlyeffesitive manner into perpetuity.

Unfortunately the opposite is also tel®uld no or a limited maintenance be undertakidre
measured (and observed) high whildwn sad transport rate means that the finite volume of

sand that makes up the natural buffer against the forces of the sea is rapidly getting lost off
the beach. This is not only causing a current to medium term impact on the backdune wetland
ecosystem, but alsounicipal infrastructure (ablution facility, parking area stmdm water
management system) aride high value private properties.The loss of sands also
foreclosing on thbeach and foredune buffesystenability to buffer againstthe projected

impacs of climate change in the form of sea level rise and increased storminess.

Kelp traps sand and provides natural fertilizer thus creatisgitable environment for pioneer
dune vegetation to grow and form the core of the foredune system.
Photo: IBarwell (November 2004
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5 FOREDUNE INTEGRITY

Maintaining the integrity of the buffer dune system to provide the ecosystem service it is
designed for is the key and critical aspect for safeguardingotiekdune ecosystem and the
public and private propety located landwards of the buffer dune systemainst the
influence opresentand future coastal processes

The basic principles blffer duneintegrity can be summarised the ability of a vegetated
foredune to preventovement ofindblownsandand to secure a large enough volume of sand
to effectively counter the offshore erosion due the desgjorsea

The reduction of foredune integrity can o@ia result of vegetation removal, trampling or
die-off, oftendue topoor managementNaturdly occurring kelp washed up onto the beach
forms the core of a natural windblown sand management mechanism. Sand and seeds are
trapped amongst the kelp, thereby forming a sheltered rulimate where pioneer dune
vegetation can establish. Nutrients ameased as the kelp naturally decays thereby
assisting the vegetation to grow and trap more witavn sand until a seis of hummock

dunes are formedMore kelp washed into the gaps between the hummocks and the process
repeats until a foredune is formed@ihe removal of washed up kelp should therefore be
discouraged within the dune management area.

Fromthe CSIR (1988) studyd the previous section abovwtewas shown that there is a high
potential of a net landwards movement of whiidwn sand undethe prevailing wind
regime. In fact it is recommended that a net annual rat2Oofr3/m towards thesouth
eastern to eastern sectbe used to design the buffer dune. To manage this potential it is
essential that, for example, the dune vegetation comparfethe buffer dune system be
maintained at a high level of integrity.

A good practice guideline to buffer dune management is providedmsendix 5. The
OverstrandMunicipal Environmental Managers are encouraged to apply the guidelines to the
specifiomanagement area and to keep a strict record of the assessasehty take place.

Please note that the essence of this management action holds true foreheufftiotiune
system at Pringle Bay.

6 FINDINGS AND CONSIDERATIONS

The findings from the analyses in the sections above lead to the fofiodingsthat should
be considered in the desigf theupdatedmanagement plan for Pringle Bay

A The upper beach and foredune argriéamically stable (see Section 4) in the areasrevh
active management has taken place.
A ln the middle reaches of t heedadeedy | aned (ale
movedlandwards at an average rate of around 7 m per year over a period of 25 years
due to a lack of active management of thesidune integrity.
A A net potential windblown sand movement rate of 2@/m/year is estimated for the
study area. This means that the management plan and foredune design should cater for
an anticipated annual volume influx of 28 per metre of beach widtperpedicular to
the wind direction. This means\hgetatedforedune baswidth should not be less than
45 m. A further (positive) implication of this is an expected equivalent net dune volume
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increase over the seaward 10 to 15 m of the foredune carroccut her eby ©6keepi
sand on the beach® and providing an effecti

A A hazard level that includes the anticipated effects of climate change in the medium term
(by 2050) is estimated to be at +6.2 m MSL at Pringle Bay. Thiagrthat the foredune
should be maintained at a minimum of +6m MSL at all times.

A Sea Level Riseould potentiallycause a landwards movement of about 2Garb0 m
overthenext 50 vyears (accor di8d).Alatger duBevolumeds t heo
would &nd to reduce the potentiflorizontal landward reacHuring crossshore erosion
caused bySLR.

A Exposed blovouts will rapidly move sand inland. To prevent the landward loss of sand,
the impact on backdune vegetation and specifically to limit an indredsee heighthe
foredune integrity should be mé&ained at all times. For examplelowouts should be
actively managed by packing of branches according to agmotive plan A pro-active
6good practice gAppeddxB.i ned is included 1in

A The sites suitable for appropriate raised boardwalks and an opportunity exists
provide a viewpoint and beadiccess for disabled citize(see Appendix 2)

r
V

7/ MANAGEMENT PLAN

|
7.1 The 1988 Management Plan

From the abee it is concluded that the 1988 management pE®IR, 1988is still valid and

can be used ashe baseline for the development of the updated plan which brings into
consideration the influence of climate change and specifically the potential effect of sea level
rise. Specific layout and management exfients are, however, recommended based on the
results othe analyse presented above.

Whereas a scanned copy (of poor print quality) of the document is available on request, key
information is extracted and presented in Appendix 3 for easy reference.

7.2 The updated management plan for the Pringle Bay beach area

The Management Obijective is to keep lingited beach sandresourcewithin the dynamic
beachand foredune systettny preventing the sand from blowingd of t-hea dlp®dcket
system.

To this endiie Mana@giement Plan has fidey components:

1. Returning to the beach (A1, Figure 46 much of the sand now 0s-
backdunesand stabilizing Area A2 sas to prevent further landward migration of
the sand

2. Ensuring that a functioning vegetated fored(orethe seaward interface between
Areas Al and A2js maintained to form the core of the buffer system;

3. Allowing for effectivestorm watemanagement from the parking ar¢B)through
the backdune into a deteéah areawithin Area A2 andocated directly landward of
the vegetated foredune;

4. Providing effective and safe beach access pathways and boardwalks through and
across the vegetated dune ar@oints marked as;@nd

5. Carrying out an effective communicatiord education process to encourage-buy
from beach users to understand the system and assist with preserving its integrity.

Each of these componentissussed below.
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Figure 16  Components of the beach and dune at Pringle Bay
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Figure 17  Details of the manage@reaswithin the beach anddune areas
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With reference to Figure 17 the following approach to implementing the management plan is recommended:

Move the ‘lost’ sand from the high dunes (1) back onto the beach and to form a new foredune (2);
Maintain a vegetated foredune (2) through effective and ongoing management;
Establish suitable dune vegetation in Areas 1 and 3;

=A =4 =4 =

Maintain the integrity of the vegetated dune to prevent exposed areas from forming as this causes
‘blow-outs’ and a subsequent loss of sand from the buffer dune;

=

Landscape Area 4 to allow for the accumulation / detention of storm water draining off the public
parking area (5) and adjacent wetland via the existing storm water drainage pipe;

Formalize the walkway access to the beach at the position marked as 6;

Prevent informal paths from forming within the rehabilitated area;

Implement a structured seasonal management and maintenance programme; and

=A =4 =4 =

Implement a public information and progress feedback programme.

7.3 Reshape the area to form new dune profiles

As summarised above, the first component is to move the sand from the high dunes back onto the beach so-as
to reinstate the buffering system. This is best achieved by mechanical means. As depicted in Figures 18 to 21
the area is reshaped to ultimately reflect the topography represented by the new contours shown in Figure 22.

The positions of the cross-sections are shown in Figure 8.

The existing Life Savers’ Facility is located behind and above the new foredune at Section LS13 (Figure 18). The
backdune area is reshaped to still form the highest point (at +8.0 m MSL) thereby creating a wind-free area on
the southern side to allow the establishment of a new boardwalk and pathway from the parking area to the
beach. This is discussed in Section 7.6 below. All exposed areas are to be stabilized as soon as possible after
the buldozing has taken place. This is discussed in Section 7.5 below.

Pringle Bay: Section LS13

Feb 2015

14,0
12,0
0o —New foredune
8,0

6,0

Height to MSL (m)

4,0

2,0

0,0

15
29

™~ = st~ OMNmMmO Moo
™ mooms st ST nwe

NOT TO SCALE

Figure 18 The new backdune profile along Section LS13 (refer to Figure 10)

21



UPDATED MANAGEMENT PLAN FOR THE PRINGLE BAY BEACH AND ADJACENT DUNE AREA

For the area represented by Section LSA14 (Figure 19), sand from the backdune area is buldozed all the way
onto the beach and the backdune area is contoured to a level of +6.0 m MSL. The natural stormwater
detension area is reinstated at a level low enough to allow the stormwater to drain into it from the existing
stormwater drainpipe outlet. This level is estimated at +3.0 m MSL but can only be established once the pipe is

exposed during the reshaping exercise. The area between the detension pond area and the beach is reshaped
to form a new foredune with a top level of +6.0 m MSL.

The volume and shape of the existing foredune can be enhanced by packing branches in a
well planned manner
Photo: L Barwell (November 2014

Pringle Bay: Section LS14
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Figure 19  The new backdunerofile along Section LS14 (refer to Figure 10)
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Pringle Bay: Section LS17
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Figure 20  The new backdune profile along Section LS17 (refer to Figure 10)

At Section LS17 (Figure 20) sand from the backdune area is used to fill in and reform the foredune to a top
level of +6.0 m MSL. This forms the northern edge of the reinstated stormwater detension pond. Figure 21
reflects the reshaped Section LS25 showing the new foredune, the stormwater detension area and the
reprofiled backdune area.

Pringle Bay: Section LS25

14
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Figure 21  The new backdune profilalong Section LS25 (refer to Figure 10)

The landscaping is summarized in the form of a new contour map shown in Figure 22.
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PROPOSED NEW CONTOURS

——————100m 200 m
0  —

* 2008 Aerial Photo and
contour survey
* Spot heights: Feb 2015

Figure 22  The proposed new contours after the area is reshaped accoruding to the management plan

STORMWATER MANAGEMENT

Partially buried stormwater outlet pipe
draining from the public parking area and
wetland

Photo: L BarwglNovember 20 )|
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The backdune area needs to be reshaped to allow for an effective storm water detention area
Photo: L Barwell (November 2014

7.4 Sand stabilization

A key element to the management plan and alitcthesuccess and sustainability of the
interventions the effectivand rapid stabilization of exposed sand areas. As seen in Figures 18
to 21, using a bulldozer will reshape large areas of the dunes.

These sandgreas need to be stabilized bgpreadng andworking in straw ithe exposed areas

as a first measure. This approach is then complemented by the packing of seedless branches in
identified parts of the dune area. Brdm&s create a suitable environment that limits the ability of
wind to move sand. Thalso establish suitable conditions for the natural growth of dune
vegetation over time.

Due to theprevailinghigh windblown sand potential it is necessary to plant rapid and strong
growing dune pioneer vegetation on the newly established foredunecgxamened by the
1988 Management Plan and proven to have successfully maththaintegrity of the beaeh
foredunebackdune system in the southern parts of the Pringle Baytheacte of the nen
invasiveMarram grasss encouraged.

The identifieckey elements of the updated management plan are illustrated in Figure 23. The

middle reaches of the beach between Section LS13 and to the north of Section LS17 form the core

of the plan. This area needs to be reshaped by means of a bulldozer. As indiceted

foredune needs to be built using sand O6brought L
side of thecorearea. A new landscaped storm water detention area is also shown. This area will

in time become an effective backdune wetland sytatneinstates the situation that prevailed

before the Pringle Bay town was developed.

The areas to the south and north of the @wea will be left undisturbed with only branch packing

required to encourage natural vegetation growttvefjetated foredunelong the seaward edge

of these areasvill be facilitated by means dfranchpackingto firstly trap windblown sand off

the beach and when the desired foredune shape is thereby obtsiitathle pioneer vegetation

willbeplanted Thi s i s tead s eggmatrideelnli yn gédc dbays a demdercsalt.ed t e
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The

KEY ELEMENTS OF THE MANAGEMENT PLAN - N
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Figure 23  Key featuresand tasks associated with thepdated management plan (not to scale)
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7.5 Beach access pathways

Figure 24 illustrates the beaahbcess boardwalks and pathways recommended as part of the
updated management plan. The design and management options consist of a combination of
raised boardwalks constructed up and over the steep backdumanaged footpaths then
maintainedthrough thevegetated dune aredeading up toraised boardwalks over the
foredune. The design of tiereduneboardwalks need to be done in a way that the front

30% is constructed as a sacrificial portion to allow for the natural dynamic nature of the

foredune.

A special feature is the location of a managed footpath along the-sastern edge of the
new detention area which can be used as an educational feature with suitable information
signage overlooking what will become a backdune wetland.

Wind-blown sand has overwhelmed access pathways installed as part of the 1988
Management Plan
Photo: L Barwell (November 2014
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BEACH ACCESS PATHWAYS , “
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8 MANAGEMENT ACTIONS

8.1 General

Thefollowing list of management actions reflect the recommended steps in the implementation
of the management plan as depicted in this report:

Secure a annuabudgetfor managing the integrity of the system.

Appoint adedicatedd d une gar denitn gwo/r knfiaonracgeedbme n
Implement the phased management actions (see next section).

w0 PE

Maintainthe buffer dune integrity (use the Generic Guidefn&ppendix 5)and apply

the relevant management actions as describegp records of all activities associated
with tle maintenance of the buffer dunes as recommended. Keeping an associated
photographic record (date and time important!) will assist in making any required
adjustments to thmanagement plan when required.

5. Prepare a stockpile of seedless branches to be usedblow-out prevention /
management, especialbefore, duringand after the drysummer and auturmmonths

6. Communicate effectivelior example by publishing seasonal news article ¢ime dune
integrity status, esp@lly during vacation periods. Thiglwo a long wayto secure
cooperative management of the dune integrity.

8.2 Phasing of implementation

Whereas it would be ideal to i mplement the dune
specialised contractor, the costs are probably beyondnsens of a local municipality. An alternative
approach idor local labourto carry out the work in a phased manner over a number of seasons

thereby spreading the costs across financial yélwever, this approach can only succeed through

and effective gfficient and continuous collaboration between the Municipality and residents.

A possiblephased approach is presented below. It is important to understand that to limit the costs the
phasing of some of the activitisslependent on the seasons (mainly due to rainfall and the dominant
wind regime).

Phase I: Prevent further souastward wind-blown sand movement (Majdune 2015

Whatever the timeframe for the future phases (depending on available funding), it igelyswitical

to prevent any further loss of beach and foredune sand from the system. As seen in Section 2 it is the
dominating onshore winter wind regime that holds the greatest risk to beach sand losses and the
associated impact of the advancing duranfs on the backdune ecosystem, public infrastructure
(parking area ablution facilityand beach access pathwaysd private property (beachfront houses

and gardens).

Phase 1 is therefore desi gasw®adllowtione tdirid fuedengferthe t he c u
phased implementation of the management plan.

As seen in Figure 25, the required action is to pack seedless branchéow-thés and exposed
dune areas adicated. This eastern area will arrest sand blowing sastwards ofthe beach and
backdune area. The actual rate of wibbwn sand may require the branche®#oburied within a



UPDATED MANAGEMENT PLAN FOR THE PRINGLE BAY BEACH AND ADJACENT DUNE AREA

short timeframe and it will then be necessary to place further layers of branches until the winter and
spring wind regime changes.

Packing brartees along the upper beach area as indicated in Figure 25 traps sand blown off the
beach in the area where the natural foredune will form. As the sand builds up within the branches the
core of the new foredune will form. Once the summeraasiikrly windegime kicks in (December to
March) the branches will also trap sand blowing neestwards off the backdune and water

detention areas.

Implementing Phase 1 will not only reduce the rate of encroachment-bfawndsand on the
backdune properties buiso reduce the volume of sand that bulldozing will have to move back onto
the beach and foredune.

POSSIBLE PHASING: PHASE 1

KEY ELEMENTS OF THE MANAGEMENT PLAN

————————100m 200 m
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- ' ‘ - '

-
)

~ 75
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« e
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R

uuuuu

° = %
Reshape area to allow nd source for new foredune
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X

Packed brushwood
at 1 branch per 1m?

May /June 2015

1

(band of branches)

contour survey
* Spot heights: Feb 2015

+ 2008 Aerial Photo and

Figure 25 Phase 1 of implementation of the management plan

Phase II: Mechanical shapingréar 1: August to November or Year 2: March to Nay

Phase 2 is the most expensive part of implementing the management plan as it has to be done by a
specialist contractor using machinery. It also will require a dedicated labour force to stabilize the
exposed sand areas as soon as possible to prevent inglineacts on adjacent properties and
established climax backdune vegetation.

The work will have to be carried out byperiencedsand moving contracsand supervised by a
coastal environmental engineer experienced in this work.

Ideally a local labourforce should harvest as much of the existing pioneer and secondary dune
vegetation before bulldozing commences. These plants should be cared for in a temporary nursery to
prepare for re-planting within the new foredune. The possibility of getting ther&stdénts involved
ting them t o vol undnéheirrpropgenietontherraqeresdt an d

by

nvi

period may be a worthwhile exercise to encourage-bug
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POSSIBLE PHASING: PHASE 2
KEY ELEMENTS OF THE MANAGEMENT PLAN

v LR 4
Year 1: August to November or Year 2: March to May

(Mechanical shaping and stabilization)
Py g s =" »

ished through :
rement

-

o
Packed brushwood
at 1 branch per 1m?®

Packed brushwood 2 3 i —— |
at 1 branch per 1m? - New landscaped sfo K
water detention v

(wetland)

w -
f ! (remand stabilized and planted . ri h
W1 Maintain existing with indigenous vegetation ‘ 2008 Aerial Photo and
storm water outlet | ~ n contour survey

. from.car park + Spot heights: Feb 2015

N

Figure 26  Phase 2 of implementation of thenanagement plan

Phase IlI: Build main access walkwayf(November of Year 1 and/or Year)2

Establishing ffor-purpose access pathways from the public parking area to the beach is an important
management action. Since most begaihg pedestrian actities take place during the December and
January summer holiday period, it is essential to have sudatediacilities in place by mid

December if possible.

The ideal is to construct the boardwalks and paylsvafter Phase 2 is completecowkver thisnay
not be possible due to time and financial constraintshérisfore recommended that the landward
portions of access pathways B2A and C1 (Figure 24) be formalised in 2015 to the best means
possible. Thplacing of theactual pathway route and consttion of the raised boardwalk portions
need to be done in close consultation with experienced coastal environmental engineers.
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POSSIBLE PHASING: PHASE 3
KEY ELEMENTS OF THE MANAGEMENT PLAN
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Figure 27  Phase 3 of implementation of the management plan

Phase IV: Stabilize southern and northern ared®ér 2:April & May)

Packing branches in the exposed areas to preventilowin sand movement can stabilize the areas
indicated as 4 in Figure 28. Since both these areas are already partially covered by pioneer dune
vegetation, the packed branches will creatstable environment where the existing dune vegetation

will soon establish itself and thus stabilize the areas. Implementing the maintenance guidelines will assist
in keeping the integrity of the foredune and adjacent area.
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POSSIBLE PHASING: PHASE 4
KEY ELEMENTS OF THE MANAGEMENT PLAN
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Figure 28 Phase 4 of imfgmentation of the management plan

Phase V: Manually establistthe southern and northerrioredune sectiongYear 2: July to

Octobej)

The required foreduneill be established by a structured regime of packing branches to build up the

required width and height of the foredune over time. The branches will trajblaimae sand coming
off the beach (in winter). Once the required dimensions are achieved theadueeplanted with
pioneer vegetation harvested from adjacent

established prior to Phase 2.

Phase V1. Completion of the access pathways (before December)

The required boardwalks and pathways are shawiigure 24. Once the foredunes are established

and funding is available the rest of the access infrastructure should be installed.

stabl

The option exists to construct a beach access and viewing platform that can also allow disabled people

to experience the kach and sea views. A suitable place for this could either be at positionsAC1 or

(Figure 24. An example of this structure is shown in Appendix 2.
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POSSIBLE PHASING: PHASE 5
KEY ELEMENTS OF THE MANAGEMENT PLAN
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Figure 29  Phase 5 of implementation of the management plan

e

Thehigh dunesadvancingsouth-eastwards towards the public car park and ablution facility (green
roof)
Photo: L Barwell (November 2014)
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23 March 2005 ’ - : S 29 October 2014

Note: The red dots indicate the positions of the same two buildings
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APPENDIX 2Exampleof raised boardwalk

OPPORTUNITY TO INSTALL A WOODEN
VIEWING PLATFORM AND IMPROVED
ACCESS PATHWAYS

- =

e —

4 Example of raised viewing platform a
= effective boardwalk access to the beach

Al >, . (Robberg Beach 5, Plettenberg Bay)
.;' < .r. ‘\"\ =z -~
s & - B
¥ : e LT R
=% o m M*-.\ ~
4 g S . 3 ~5
e e - D, L TS,

. STUNSGRR . ] o
Figure A21: An example of a functional raised viewing deck and beach access walkway. The floor levels
allow sand to move freely beneatkhe structure and enough sunlight allows for vegetation growth.

A raised boardwalkrampcan
providesafe and easy accessfor
disabled people
(examplefrom Robberg Beach5,
Plettenberg Bay)

A raised boardwalk providessafe
accessto beachgoerswhilst
creatingspacefordune
vegetation to establsh (andtrap
sand) during allseasonsand
especially during high season.

Figure A22: Examples of raisediewing platform, access boardwalk and wheelchair friendly ramp.
(Blue Flag Beach, Plettenberg Bay)
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APPENDIX 3Extracts from 1988 Management Plan

é Privre Senem [F7] Arsa vote smbitond
L artincony
0 0o 200 — —-
b —
——1— 5] ™ [

me:wmwmw chtront showing management recommendations

Figure A3.1 The 1988 Management Plan differentiated actions for 4 areas as indic§@&8IR, 1988)

Figure A32: The focus of the updated management plan is on Are@I5IR, 1988)
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APPENDIX 4Extreme inshore sea water levels

(Extract from CSIR, 2012, written by Theron, A.T.)

Significant drivers of high inshore sea water levels are tides, wing,deydrostatics seip,
wave setup and, in future, selevel rise due to climate change (Theeirgl 2010). These
drivers all dfect the stillwater level at the shoreline.

The drivers/components of extreme inshore sea water levels most significant to the Southern
African context are the tides (South African spring tides are about 1 m above mean sea level
(MSL)), potential SLatd wave rurup. Theron (2007) has estimated that in the South Africa
(SA) setting during extreme events, these components could each contribute additional
amounts (heights) of between about 0.35 m to 1.4 m to the inshore sea water level. Note that
potental additional impacts of climate change (e.g. more extreme weather events) gn wind
hydrostatie and wave seup are not included in the above range of increase.

Recent observations from satellites, very carefully calibrated, are that global seadevel ri
over the last decade has been 3.3 -+0.4 mm/y (Rahmstodt al 2007)). The IPCC AR4
Report (IPCC 2007) concludes that anthropogenic warming and sea level rise would continue
for centuries due to the timescales associated with climate processesdhadkigeeven if
greenhouse gas concentrations were to be stabilised. Comparisons between about 30 years
of South African tide gauge records and the longer term records elsewhere, show substantial
agreement. A recent analysis of sea water levels recorddudban confirms that the local

rate of sea level rise falls within the range of global trends (Mather 2008). Present SA SLR
rates are: west coast +1.87 mml/y, south coast +1.47 mm/y, and east coast +2.74 mmly
(Matheret al 2009).

The probability of sudde large rises in sea level (possibly several metres) due to
catastrophic failure of large ieshelves (e.g. Church and White 2006) is still considered
unlikely this century, but events in Greenland (e.g. Gregory 2004, Overland, 2011) and
Antarctica (e.g. @&tley 1997; Thomast al 2004) may soon force a revaluation of that
assessment. In the longer term the laggde melting of large ice masses is inevitable. Recent
literature (since IPCC 2007) gives a wide range of SLR scenarios, as indicated ig-igur

Jevrejeva 2010
Vermeer 2009
pfeffer 2008
Horton 2008

Rahmstorf 2007 W maximum estimate

IPCC 2007 E minumum estimate

IPCC 2001

NRC 1987

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

Sea Level Rise (meters)

Figure A6.1: Comparison of minimum and maximum estimates of global SLR by year 2100 (USACE, 2011)
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Some projections and scenarios are even higher
(e.g. Nicholls and Cazenave 2010; Pfefdral 2008; Milneet al 2009; SWIPA 2011) for
2100 are in the 0.5 m to 2 m range, (Fig A6.2) as is also concluded in various reviews (e.g.

Theron and Rossouw 2009; Fl etcher 20009) . |t
scenariod6) of SL Rwithgplafsible @orst case acenario mfd2m, lama,a
best case scenario of 0.5 m. The correspondin

2050is 0.3 mto 0.5 m.

The drivers of inshore water levels should not be confused with the added effeat ofimvav

up, which can reach even higher elevations. Wavepus the rush of water up the beach
slope beyond the stilater level in the swash zone. According to surveyed elevations (Smith
et al 2010), maximum reup levels on the open KwazMNatal (KZN coast near Durban
during the March 2007 storm (which coincided with highest astronomical tide) reached up to
about +10.5 m MSL. Note that wave gt and rurup are both accounted for in these
levels. The maximum wave-umalone during the 2007 KZNosin is estimated to have

been up to about Tn (vertical), resulting from significant nearshore wave heights of about
8.5m.

200
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FigureA6.2: Measured and project sea level rise (Nicholls and Cazenave 2010).
(The blue, green and red bars are projectiofiem different authors.)

Around southern Africa wave +up is thus an important factor, which may be considerably
exacerbated by tides and future SLR (Theeba)2010).
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APPENDIX 5Good practice guide to buffer dune

management

(Extract from Barwell, (2013)

Three seasonal ruleased Decision Trees for the maintenance of buffer dune systems
(DTMBD) are discussed below. This model is mainly designed for areas where little rain and
persistent onshore winds occur during the summer months.

The following enviromntal aspects are important to a management plan:

1 The protection and enhancement of the supply of saadailable for erosion during
storms. This can be achieved by creating a supply of sand close to the shoreline.

1 The prevention of inland encroachment dbredunes. Encroachment occurs through
blow-outs, where sand blows over the foredunes and accumulates on the landward side.
This poses a threat to any development located downwind of the dunes.

i The stabilization of blowouts. It is particularly importanto stabilize the blovwouts
occurring at the top of the foredunes for the reasons mentioned above. This can be done
by planting clumps of pioneer durmegetation appropriateto the specific wintllown
sand regime and the packing of brushwood in betweeaddition, blowouts occurring in
the middle and lower reaches of the dunes should also be stabilized in the same manner.

1 The appropriate layout and design of footpaths and beach access walygpropriately
designed boardwalks that allow for changes i lteach profile, the dominant winds with
measures to allow for vegetation growth underneath if required. The fact that the
seaward toe of the dunes will be eroded by the sea should be provided for.

9 The protection of the dunes from being trampled by humari3evelopment always
results in an increase in human pressure on the dunes and the likelihood of the dune
vegetation being trampled. Therefore an appropriate layout of footpaths and fences is
required that keep people off the dunes by providing effectiveess from properties
and parking areas to and from the beach. Fences along the seaward side of the dune are
often required to discourage people from taking stooits over the dunes. Information
boards explaining the importance and sensitivity of the slane recommended to assist
in obtaining the support of beach users.

1 The removal of alien vegetationThe tops and landward slopes of foredunes are often
colonized by alien invasive vegetation. In the event of fire, suchatieget often less
resistanthanthe indigenous plant species and would leave large areas expobéesbill
increase the vulnerability wind erosion and the formation of blawts. For ecological
reasons, it is also recommended that the management plan includes a programme to
renove alien invasive vegetation atmlestablish indigenoesastal duneegetation.

1 The provision of a sea viewAlthough not an important aspect of the biotic environment,
the aesthetic benefits of providing the properties with a sea view should be=oechsid
the development of the management plan where possible. This can be achieved by limiting
the growth of the dune height to the set minimum height by preventinguttoand by
cropping the dune vegetation during the appropriate season.

Specific masgement activities shown in the Figures on pages A5.1 to A5.3 are aligned to the
seasons each year and are discussed below.

42



UPDATED MANAGEMENT PLAN FOR THE PRINGLE BAY BEACH AND ADJACENT DUNE AREA

The ideal recovery time: SPRING (Figure on Page A5.1)

Dune vegetation recovery usually starts during spring and early summehe&vkeit warms

up and plants grow if water is available. This allows for exposed sandy areas to-be re
vegetated before the hot and dry summer season. There is also typically less impact from
people at this time.

The key objective is thus to start fineparation of the Buffer Dune System for the summer
holiday season by covering exposed sandy areas, closing off informal pathways and
replacing or assisting recovery of dead or stressed dune vegetation.

Managers are encouraged to make copies of the felimwn on Page A5.1 and to complete
and sign the form and keep on file-as to gain an understanding of the actual time and
costs involved with the maintenance programme.

The Challenge: SUMMER (Figure on Page A5.2)

Vegetated foredunes often undergo a kot abuse and stress during the summer months of
November to March including the Easter Holiday period. People spend a lot of time on the
beach during summer and the reality is that when the wind blows it is often more comfortable
to seek shelter in the oess and this is when informal pathways and exposed sand areas are
started. The risk of fires also increases at this time.

People management through education (signage) and guiding (pathways and fencing) form
the key management activities during sumiinan. irrigation system is installedigating the
foredunes during the early hours of the morning will also assist in the ability of the dune
vegetation to recover from human trampling and to prevent -blade and sand
encroachment. Experience has shbatrirtigation systems are broken if they operate during

the day or night up to about 02:00. This could be due to the fact that people use these dune
and backbeach areas for recreational activities from about 06:00 to 02:00 the next day
and a sudden burgif water from an automatic irrigation system often results in irritation and
subsequent vandalism.

Managers are encouraged to make copies of the form shown on Page A5.2 and to complete
and sign the form and keep on file-as to gain an understanding tie actual time and
costs involved with the maintenance programme.

The Stormy period: AUTUMN & WINTER (Figure on Page A5.3)

During autumn and winter it is wise to monitor and evaluate the state of the Buffer Dune
System, including the boardwalks at teaxe a month. Removal of the seaward fencing and
signage along high energy coastlines prior to the onset of winter may save on replacement or
repair costs since the seaward side of the foredunes are likely to be eroded during storms.

The effort to remee these in autumn and replace them just before the summer season is often
much less of an issue than having to purchase or construct replacements. The latter often is not
budgeted for and then never gets done, resulting in larger expenses later on.

Replanting vegetation during autumn and winter is unnecessary since plants tend to grow
sl owly and often dondét survive. Pacloutsnhg br ush
and assist in the rehabilitation of the dune during spring and early summer.

Managers are encouraged to make copies of the form shown on Page A5.3 and to complete

and sign the form and keep on file-as to gain an understanding of the actual time and
costs involved with the maintenance programme.
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Public Education and Involvement

Although beaches are utilized by a far wider public than just the residents in the immediate
vicinity of the beaches, it is very important that the local population is intimately involved with
the planningexecution and maintenance of the planning, impletem and maintenance of
Buffer Dune Systems.

An important part of this process is the development of a public education programme which
will encourage the best use of the coastal resources. In order to do this it is also important that
the public is aare of and understands the natural processes in the coastal environment. This
will give them a far greater appreciation of the reasons for the Buffer Dune System and the
need to protect and maintain vegetation on the frontal buffer dune.

Some of the ways which the abovmentioned objectives can be achieved are as follows:

A Information meetings witatBpayer$ ssAciation, businesses, schools and interest groups,
particularly those located in the immediate vicinity of the specific beach.

A Production o&n information brochure which outlines the beachfront management plan and
gives details of the access paths, amenities;dobgoints etc.

A Publishing an annual 0State of our Beachesbd
December where the acties as captured by means of the forms kept on file are
discussed and future activities highlighted.

A The erection of a number of weltsigned and durable information signs encouraging
public ceoperation and explaining what is being done and why ieisd done.

A Maintenance of continuous close contact between the authorities and the public. The Local
Authority must be seen to be responding to all reasonable requests and queries from the
public.

Bibliography and reference

Barwell, L (2013).Generic Guidelines to Buffer Dune Maintenance as an aid to decision
making at municipal level. Stellenbodaprép).
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Decision Tree for the Maintenance of Buffer Dunes: SPRING

Y
Criteria for Early Spring Score
Yes or No
* Exposed sandy area? é é € é ..-4 or +4
* Informal pathways? é é é .é .é -3 or +3

* Burnt or stressed/dead veg?........ -3 or +3

Note: Circle the appropriate score value

,,,,,,,

SITE:

DATE: .1é é

é .é ./é

ceeeeeeeeeeeeeeeeeeeceee.

START HERE

Is it Spring?
(August / Sept)

NO

YES

A \%
Evaluate State of Dune
Vegetation
Score é ...

Monitor &
Evaluate
every 4
weeks

YES

Replant exposed areas
(Harvest from existing pioneer
veg without destroying donor
plantséability to trap sand)
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PAGE AS5.1

GO TO
Page A5.2

Low Risk

No intervention

required
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Decision Tree for the Maintenance of Managed Buffer Dunes : SUMMER

\%

Score
Yes or No
* Exposed sandy area? é é ..é .-4 or +4
* Informal pathways? é é € é ...-4 or +4

Criteria for Summer

* Burnt or stressed/dead veg?....-2 or +2

Note: Circle the appropriate score value

(o)
Criteria for Access Ways Score
Yes or No
* Formal accesses? é é éé¢é ...0 or 4
* Walkway above sand level?. +2 or -4
* Safe & easy to USE?......ccuvveeernnn.. +2 or -4
Note: Circle the appropriate score value
(s)
— Criteria for Sighage Score
Yes or No
* All required signage up & clear to readé ...+3 or -4

Note: Circle the appropriate score value

F
Criteria for Fencing Score
Yes or No
* Intact? ..o +3 or-4

///////

SITE:

DATE: é é

é .é ./é

eeeeeeeeceeeeeeeececece

eee.

PAGE A5.2

CONTINUE FROM HERE

Is it Summer?

\

Monitor &
Evaluate
every 2

weeks
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Repair prior to
onset of tourist

(Nov to March)

Evaluate
state of dune
vegetation
Score é ...

NO GO TO
’ Page A5.3

YES

A

Pack branches &
install &/or use irrigation system
(ensure 50mm per week min &
water only between
04:00 & 06:00)

Score <0?

\

—{AW)
Evaluate

formal access |
ways.
Score é ...

)
Evaluate

signage. |«
Score € ...

NG
Evaluate

fencing. -
Score é ...

season
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Decision Tree for the Maintenance of Buffer Dunes: AUTUMN / WINTER

CONTINUE FROM HERE
Is it Autumn or Winter?

(April - July)
YES
\Vi \%
Criteria for Autumn Score Evaluate State of
Yes or No Dune Vegetation.
* Exposed sandy area? é é é é ..-1 or +1 Score é ..
* Informal pathways? é é é é .6 -1 or +1
* Burnt or stressed/dead veg?....... -1 or +1
Note: Circle the appropriate score value

Monitor &
Evaluate
every 4
weeks

SITE: ééé.eeeeeéeé ..
DATE: e .é /e .lee
ASSESSOR: é é éééééééeéé

Pack seed-free branches
on exposed areas and
informal pathways

eeeeeeeeeeeeeeeceeeeecece.
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PAGE A5.3

GO TO
Page A5.1

Consider removing
seaward portion of
walkways, fences and
sighage to storage
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