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Property diagram erf 79/20BuygteVally with
Overlays of proposed sites onto satellite image

Land surveyor diagram: schematic with proposed dwellings
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o Positions of measurements (Google E&nty 3D Terrain vieywPositions of interest

=& | PE Western point on path & survey point (75m above sea level); LogiRath overlooking sea (76m above sea level}; Pdsiton
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of deep fracture on scan (79m above sea level); QBgét in path (77m above sea level); BBurvey point (72m above seaéd);
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. Section: Slope, soil and geology

A Slope stability & contours map

A Soil and clay depth & Soil erodibility
A Soil type

A Soil sample description: Lookout

A Soil sample description: HW2

A DCP results

A Regional geology

A Geophysical survey



== Slope stability: The property is located on-Bping areas behind the front dune edge, from marker
1 HW?2 inland, dipping gently from21% degrees with an easterly dip. The slope changes significantly fr
marker HW2 towards the coast at-Z6 degrees over a 70m horizontal distance.

| Contour maps: 5m intervals

i, . T

A The property lies across the 5m contour map from 75m
in the western areas to 40m height on the coastal
border.

A Sudden slope changes occur at the coastal border edge
from 70m to 40m, across a horizontal distance o760

A Slope changes from 2 degrees in areas BM and HW?2 to
32 degrees from Lookout to coastal zone




A) Soil clay and depth (CFM) 1: 1 000 000: Soil thickness is average more than 750mm deep with little

accumulation of clay materials and is sandy and excessively drained. B) Soil erodibility (CFM) 1: 1 000 000:
soil in this area is highéyodible The0.62 factor indicator points to a high probability of a moveable soil horizon
In thisareag especially in conjunction with the steep slopes from the Lookout point towards the coastal zone
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P S| Clay & Depth
ll  Symbol: ED

Class:

Soils with limited pedological development

Soil Erodibility
Erodibility: High

Description: Greyish, sandy excessively drained soils
Depth: >=750 mm
Clay: < 15%

I:I Convert to Graphic

Erodibility Factor: 0.62
M Convert to Graphic

5m Contours
y @\ Zoom In

< Height (m): 75

m In @ Add Marker [II% Explore

A Field observations: Samslyilwith high organic B Field observations: Soil is highly erodible in this area
matter was present to 150 cm depth on both test and loosely packed.
pit sites. Minor Clays are present.



4 Soil type: CFM overlay class the soils as ED, with limited pedological development (young), with de
2:l of >750mm and less than 15% clay content in this area.

| Field observation§oils on both properties has limited pedological
| s - development, and is a mix of predominantly organic material mixed
Bl ol with dune sand, with minor silt and very little clay.

Description: Greyish, sandy excessively drained soils Soil identificationSoils were described by field observations down

el to 1,5m depth, regarding colour and granularity. They were tested

e : over 24 hours by the Mason Jar test to determine the presence of
nin @ Add Marke humus (organic material), %sand, %silt and %clay. Soils were
| identified according to the diagram below, according to the test

results in Tables 1 and 2.

Clay Loam \Siltv Clay
Loam
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’0 Soll sample description: Table 1 Coastal Lookout Point 1 Y= Yes

~ ND = Not visually detectec

% Large % Organic
Area Sample Depth Grain size Colour Moisture % pebbles 9% Sand test % Silt test % Clay test matter test
Moisture  Soil texture test: soil settling in water over 24hrs into layers ¢
Test type no Approximate visual visual meter pebbles, sand, silt, clay, and organic material (Mason Jar Te
Position 1:
Lookout 1 0-15 coarse grained dark brown 19.6 ND >5 >5 ND 95
2 15-30 coarse grained dark brown 23.5 ND >5 25 ND 80
3 30-45 coarse grained dark brown 23.7 ND >5 25 ND 80
4 45-60 coarse grained dark brown 13.4 ND 10 20 ND 70
5 60-75 coarse grained dark brown 13.1 ND 20 20 ND 60
6 75-90 coarse grained dark brown 11.7 ND 50 30 5 15
7 90-105 medium grained grey brown 12.6 ND 60 20 10 10
8 105-120 medium grained grey brown 9.1 ND 65 25 10 >5
9 120-135 medium grained grey brown 9.8 ND 75 15 10 >5
10 135-150 medium grained grey brown 19.9 ND 85 10 5 >5

Description:Soils at this site had no pebbles, and were course to medium grained predominantly organic rich to sandy from the tbpttorthayers.
Grainsize changed gradually from course organic material to medium grained sand layers down to 1,5m depth. Soil colduomadgddbrown to grey
brown. Soil type is predominantly Organic material, to Silty loam witB(R@ silt in the top layers to Sandy Loam atl86cm,and sand from 135 to 150cm
depth. Clay is not predominant. Moisture ranges from23% in the top layers, to 10% from the 45 to 135cm, with a moidiayer atli50cm.



Soil sample description: Table 2 Large Trees HW?2

Ee?
>

Y= Yes
ND = Not visually detectec

% Large % Organic
Area Sample Depth Grain size Colour Moisture % pebbles % Sand test % Silt test % Clay test matter test
Moisture  Soil texture test: soil settling in water over 24hrs into layers c
Test type no Approximate visual visual meter pebbles, sand, silt, clay, and organic material (Mason Jar Te
Site 2 Large
trees HW?2 1 0-15 coarse grained dark brown 25.1 ND 20 40 ND 40
2 15-30 coarse grained dark brown 10.5 ND 20 40 ND 40
3 30-45 coarse grained dark brown 8 ND 20 40 ND 40
4 45-60 coarse grained dark brown 6.1 ND 30 30 ND 40
5 60-75 medium grained grey brown 4.9 ND 60 30 ND 10
6 75-90 medium grained grey brown 6.2 ND 60 20 5 5
7 90-105 medium grained grey brown 4.7 ND 60 30 5 5
8 105-120 medium grained grey brown 5.5 ND 70 20 5 5
9 120-135 medium grained grey brown 5.5 ND 70 20 5 5
10 135-150 medium grained grey brown 8.2 ND 60 30 5 5

Description:Soils at this site had no pebbles, and were course to medium grained predominantly organic rich to sandy from the tbpttorth&ayers.
Grainsize changed gradually from course organic material to medium grained sand layers down to 1,5m depth. Soil colduomadgddbrown to grey
brown. Soil type is predominantly Organic material to 90cm, to Silty loam wil®20silt in the top layers to Sandy Loam@&160cm depth. Clay is not
predominant. Moisture ranges from25% in the top layers, gradually changing to 5% from the 15 to 135cm, with a slight mcisase at 150cm.
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DCR; Results plotted as Penetration/DCP index (Rod readingd®Abn »axis) across a 1,2m depth rod length (blow
=& | count) and Penetration index vs Soil depth. Note that graphs axes were all scaled to the maximum blows and DC

results to show the difference in compaction between points. Weak area depths are indicated in red blocks on ea

Blow count below surface

DCP Index (Rn-1 - Rn)
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Penetration index (Rn-1-Rn) vs Soil depth
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Soil depth (mm)

Legend:

Point 1 Lookout path
Point 2 BM & Path split
Point 3 PE Western end
Point 4 HW?2 Tall trees

Results The Lookout and PE dune areas within the 70m from coast line, on the 65m contour, is evenly compacted
with weak areas only in the top 240mm, rich in organic matter. Blow number range from 8 to 12 across the 1m rod
indicating very soft uncompacted material. DCP index of 0 to 240, averaging around 100 from 200 to 1000mm depth.
There is no outliers, indicating even soil consistency, typical of sandy soils.
Point HW2 and BM, in the tall tree areas, on the 100m line from coast line, 60m contour line, is not evenly compacted
with weak areas in the top 160 and at 360mm. Blow numbers are low, 7 to 10, across the 1m rod indicating yery soft

uncompacted material. DCP index of 0 to 360, averaging around 160 from 200 to 1000mm depth. There is np

outliers, indicating even soil consistency.
Note: The areas in the tall trees, 100m from the coast zone, has lower consistency than the areas 70m from the coas
zone. Weaker areas are circled in red.
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Area The property (approximately
in red block) is located within the
Cape Supergroup rocks, on thick
sand (light yellovwBredasdorp
formation). Kirkwood formation
conglomerates (Ke dark orange)
might be present in thin layers
under the sand. Peninsula
sandstones (Light pink Op) under
the sand and conglomerates at
depths of typically approximately
70-90m. Steep topographical
features are present due to the
formation of high winéblown
recent sand dunes and semi
consolidated fossil sand dune.

12



Geophysical Telluric survey along path from markers PE to HW2:

Data indicates moist soil and sand (dark blue to 40m), deep sand and fossil sand dune (medium-Blim @60 harder rock fomation sandstone
(light blue with yellow patches from®0Dm and deeper) .

The red blocks indicate a weak zone at IvTevéith a step in the sandy overburden present from more resistant material (b 15m deep) to less
compacted material (line 6 to 15, 25m deep). Position D7 indicate the less compacted material and a large fracture ptH 20dicdéed by black
diamond shapes on the scan.
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A Temperature projections

A Climate projected precipitation

A Extreme rainfall projection

A Coastal flooding

A Coastal zone flooding municipal area
A Vegetation type

A Wind speed

14



Temperature projections indicate a low range warming can be expected in the arec

34.039406°S 22.825447°E

IE SGLayers [ Resource Layers

Temperature Projections
Zone: Groot Brak - Plett
Area (Ha): 224867.82
Climatic Features: Rainfall throughout the year, relatively
wet
-2 ColalBeach i Temperature

ot Low range warming
- R Projections: g d
&P AN

S * o

Physical Features: Coastal plains
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decline in projected rainfall for Knysna and average precipitation for South Africa.

Ob

Precpdaton (mm)

served Seasonal Precipitation

1991-2020 1961-1990
Units:mm DJF MAM JJA SON DJF MAM JJA
South Africa 201.68 108.43 3072 11279 187.03 122.45 45.73

Year

M Histoncal WRCP26 MRCP4S5 mRCPEO mRCPAES

Projected annual average precipitation in South
Africa (19862005) projected to 2100

1931-1960 19011930
SON DJF MAM JJA SON DJF MAM JJA
121.66 1997 123.27 40.83 118.66 195.18 12215 4218
Y © v
BASELINE 2050
Decrease No Medium High Extreme
Change
AVERAGE RAINFALL
Range for 10t" - 9oth percentilee
e RCP 4.5:1.79mm — 1.61mm
RCP 85: -0.75mm —18.50mm
EEEN HE
800 -700 -600 -500 -400 -300 200 -100 O 100 200 300 400 500 600 700 800

Projected average rainfall in Knysna projected to
2050

SON

11816

Climate data: Projected precipitation graphs indicate minor seasonal increases with a

DJF = Dec; Jan; Feb
MAM = Mar; Apr; May
JJA = Jun; Jul; Aug
SON = Sept; Oct; Nov
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Extreme rainfall predictions that can influence
Coastal surface erosion (sediment dynamics)

EAEEINE ZIO The area is located in a zone with
less extreme rainfall days projected
by 2050.
RAGE TEMPERATURE AVERAGE RAINFALL EXTREME RAINFALL DAYS ER oT S

Range for 10t" - 90" percentilels:

RCP 4.5: -1.46 days — 0.26 days
RCP 8.5: -1.30 days — -0.70 days

EEEEN EEn

-8 =7 -6 -5 -4 -3 -2 -1 o] 1 2 3 4 = 6 7 8
*An extremme rainfall event (including
severe thunderstorms and lightning) is

defined as 20 mm of rain occurring within

24 hours over the 8 x B km grid point.
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am- Coastal flooding (CSIR): Baseline (current) and projected (2050) exposure to flooding indicate that tf
property is located currently in a low risk and in 2050 in a very low risk area for coastal flooding.

i

& 4
>
i A

BASELINE 2050 2050

POTENTIAL INCREASE IN EXPOSURE TO
FLOODING &

Smutsville Knysnaj 4 Eo ngani [

Belvdere

Moderate
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Coastal zone flooding: Municipal risk areas (CSIR green book), Hazard rating for Knysna Coast
zone flooding indicate that the property is in a low risk area for coastal flooding

—?_0_?— Definition
BASELINE 2050 Coastal zone:
Area between
the high water
mark and the
30m elevation
contour

Very lowrisk Lowrisk Mediumrisk Highrisk Very high risk

19



Vegetation type (CFM)

34.039939°S 22.823773°E

[ SGLayers [ Resource Layers
Vegetation Type (Vegmap 2018) - SBHZ‘.B‘H

£ion

Goukamma Dune Thicket

1BH

.’D BM.. »

'
DEEEDYT "D Hw2

D Lookout

Well established coastal forest (Albany thicket), 2024 satellite image: Well established coastal

forest (Albany thicket), gradually tapering from
the 65m contour towards the 30m coastal zone to

shrubs
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34.039655°S 22.824374°E & Add Layers

SG Layers Resource Layers Resource Layers

Wind Speed Mean (m/s) Wind Speed Mean (m/s)
Prys: 312 WASA - Mean Wind Speed
m/s

.12
R

@, ZoomIn @ AddMarker [§ Explore
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P87 Section: Satellite imagery

A Current satellite image 2024

A Historical satellite imagery 202915
A Historical satellite imagery 202820
A Historical satellite imagery 202D24
A Google Earth Pro measurements
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Current satellite image: 2024
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= Historical satellite imagery 2005 to 2015: Indicate a significant sea erosion episode20P91i$at caused an
Y4 overhang in the fossil dune. The soft beach sand were removed by wave action at sea level and created hollows
= the dune.
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Image © 2024 Maxavm
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Note: Images has been adjusted to highlight the area from the highwrark to the coastal zone, 30m contour line 24



Historical satellite imagery 202®20: 2016 to 2018 indicates a dune build episode, with sand deposited at sea leve
| foot of the fossil dune and a recovery in vegetation on the top of the dune. Wave erosion episode in 2019 caused

overhang in the fossil dune. The soft beach sand were removed by wave action at sea level and created hollows L
dune.

Wik
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"D Lookout s

Al
Image © 2024 Maxar Technologies

<00 m o “GEm
Google Earth 2 y ) 1 N Google Earth
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D Lookout R D Lookout

Google Earth ) b Google Earth

o', z S0 o a6 15¢ ',' » N 1/ e S 220 o ’ S Waco 25
Note Images has been adjusted to hlghllght the area from the hlgh water mark to the coastal zone, 30m contour line



Historical satellite imagery 2022D24: 2021 to 2022 indicate a significant dune build episode, with sand deposited at satthevel

4 foot of the fossil dune and a recovery in vegetation on the top of the dune. Wave erosion in 2023 caused an overhasgliduhe f
again. The soft beach sand were removed by wave action and created hollows under the dune. The top of the fossil dune were
moderately eroded in 2023 by rainfall, visible as exposed ragged edges on the vegetation edge.

4“*\ ) : - -&w\

Image © 2024 Maxar Technologies g o Image © 2024 Maxar Technologies

3 ! 906 @ } RN
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Note: Images has been adjusted to hlghllght the area from the high water mark to the coastal zone, 30m contour line
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Year = Distance

A Distances were measured from the Lookout GPS

===s Google Earth Pro measurements: Horizontal
P distance of the Lookout towards the fossil
=4 dune edge

Point towards the top edge of the fossilised dune

(m) 10m-25m contour line, at a 90 degree angle to the E A
2005 = 57m coast. Measurement error is approximately 2m. ' : :
2006 = 57m Measurements are superimposed on both images o eies
2013 =53m (White Iines) @i Becn e 'B'-, WP M ™5 Hvons
2014 = 54m The data indicate a absolute horizontal retreat of SN
2015 = 57m the fossilised dune from 57m (2005) to 54m (2022), : : /
_ 4m total, or 53m (2013) to 47m (2024), 6m total, V] 2
2016 = 56m over a time span of 19 years. Note that the dune i \
2017 = 52m builds and erodes approximately every65/ears. image ©2024 M Techrologios
2018 =57m See red datapoints, indicating erosion events. . \Google Earth
2019 = 49m Image observationd.oose sand covered the fossil ¢ «= nogery Daic./28/2004_ 342027306 51 2254972.95°E elov. 0l seye o584 m O
2020 = 52m dune base, along the high water mark (red circles) rrrETEE
2021 = 52m in 2005, 2015, and 2022 compared to 2013, 2019 |[Ec--- - feee B
_ and 2024 where the fossil dune is more exposed '
2022 = 54m and eroded at sea level than in 2005, indicating
2023 = 52m increased erosion over time and caving in at sea
2024 = 47m level, creating overhangi geotechnically

unstable. Then the dune building cycle repeats and

sand is deposited in the hollows again.
6m +2m over 19 Foseil dune top surfaces has been_eroded frem the

) top in the 2030m contour, due to wind and rainfall |
years in the 10 (blue circles) in 2024, compared to 2005. This giveé
25m contour area the area a more exposed image in 2024, compared
to 2005 and makes it more prone to further rain
damage

Total retreat 4m

Google Earth

16‘ e yDat:_YI/Zﬁ/ZOB 349022419255 422°4931.72"E elev Om  eyealt 584m O

Note: Images has been adjusted to highlight the area from the hlgh water mark to the coastal zone, 30m contour line



Section: Risk analysis and projections

[
5

A Risk analysisotes regardingealevel rise and coastal flooding  p29
A Land projected to be below annual flood ley&w risk parametersp30
A Satellite image low risk parameters p31l
A Land projected to be below annual flood ley&igh risk parameterp32
A Satellite image high risk parameters p33



Risk analysisotesregardingsea level rise and coastal flooding : South Africa, Western Cape as
a province

Sea level rise projections:

Sea level rise is mainly due to ocean thermal expansion and ice melt. Tlaageidcenario projects
0.51.2m . The pessimistic scenario adds mechanisms-siiézt melting, estimates sea level rise-at 1
2.5m in the year 2100, with a projection of 10m in the year 2300

Coastal flooding:

More frequent coastal flooding is a direct impact of sea level rise. Based on the global tides and surge
analysis, it is estimated that the extreme coastal water level could be from 0.2 to 2.8m above the
current mean level. Coastal local flood level is added on top of the projected sea level rise data.

Source of the above data:
Climate Central database, World bank climate knowledge database and Earth Org Data databases and
risk profile analysis programs



Land projected to be below annual flood level at 2030, 2070 and 3100
Low risk scenario projection with parameters indicated below:

PROJECTION TYPE

seg level rise + annual flood

$

POLLUTHON PATHWAY OR SEA LEVEL SCENARIO

moderate cuts

|

LUCK

medium

ﬁ

Definitions

"Tideline" is used to denote the recent historical average of the highest daily local
tide level or, technically, the mean higher high water [MHHW] line. Within the United
States, NOAA's WVDatum tool is used for MHHW values; elsewhere, modeled tidal
increments are added to recent historical average sea surface heights measured by
satellite. Tideline projections add projected sea level rise,

AREAS TO SHOW AS THREATEMED

All land below water level

(@ Exclude areas isolated by higher land

SEA-LEVEL-PROJECTION SOURCE

| eading Consensus (IPCC 2021)

More Comprehensive and Less Certain (IPCC
2021)

@ Mid-range Legacy Projections (Kopp et al. 2014)

Pessimistic Legacy Projections (Kopp et al.
2017)
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Satellite images: Low risk scenario
Land projected to be below annual flood
level at 2030, 2070 and 3100
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Low risk scenario projection
Property zoomed in

2100 2070 31



