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11t April 2022 - 12t April 2022

24

Y,

Rain recorded over 24 hours as of
11t April 2022:

e 225mm | King Shaka airport
* 307mm | Mount Edgecombe
* 304mm | Virginia airport

* 435mm | KwaDukuza

This storm exceeded the mean 1:50 year rainfall measured over 24 hours of 236mm, as historically recorded at six local
South African Weather Stations (SAWS) as well as the mean 1:100 year (280mm) and possibly the mean 1:200 year
(329mm) rainfall.

Furthermore, consideration is to be given to the observation that the major intensity of the storm occurred over six hours
where 230mm was measured in Kwa Dukuza. This is to be compared to the anticipated historically measured six hour
rainfall for a 1:50 ( 181mm) a 1:100 ( 215mm) and a 1:200 (253mm) as at the six SAWS’s.

The six local SAWS historical records, as measured for over thirty years, were sourced from Darnall Mill, Glenhow Mill,
KwaDukuza, Groutville, Kersney and Chakas Kraal experimental farm.

The three storms preceding the evening of Monday 11t April 2022 would have contributed to a high ground water table
being in place and would have resulted in significantly high volume of surface runoff taking place
on Monday evening.
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Pump House

Result | Washed Away Action | Completed by Inhouse Team
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Erosion of the riverbanks between the pump house and main
access road

Result | Substantial Damage
Action | Completed by Inhouse Team
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Tennis Court

Result | Substantial Damage

Action |Invited Tender Received — R570 800.00 incl
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Adjacent Access Road

Result | Substantial Localised Damage Action | Completed by Inhouse Team
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Underground Stormwater Culvert

Result | Isolated Damage (Original)

Action |Invited Tender Received — R968 500.00 incl
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Grassed Trailor Parking Area below the Tennis Court

Result | Two Isolated Sinkholes Action | Completed by Inhouse Team
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Boundary Wall next to Culvert Outlet onto Thompson’s Bay

Result | Isolated Section Destroy Action | Completed by Inhouse Team
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Minor Embankment Erosion on the Top Trailer Park

Result | Isolated Embankment Failure

Action | Completed by Inhouse Team
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Eastern Embankment Failures

Location | 14 Perissa Retaining Wall

Result | Total Failure

Action | Invited Tender Received — R846 700.00 incl
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Eastern Embankment Failures
Location |29 Akritiri

Result | Embankment Failure

Action | Under Review
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Eastern Embankment Failures

Location |23 Akritiri
Result | Embankment Failure

SRR

Action | Under Review
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Eastern Embankment Failures

Location |18 Akritiri

Result | Embankment Failure

Action | Under Review
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Eastern Embankment Failures

Location |7 Thira

Result | Embankment Failure

Action | Private
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Eastern Embankment Failures

Location |11 & 25 Thira

Result | Embankment Failure

Action | Under Review
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Eastern Embankment Failures

Additional
Note | Dry Stack Retaining Walls on the eastern side of Akritri & Thira > Potential Failure

Location

Action

Stormwater Controls to Akritiri & Thira

Under Construction

Dry Stack Retaining Walls on the eastern side of Akritri &
Thira

Invited Tender Received — R93 900.00 incl
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Tender Summary

NOTE : Tender prices are for Tender purposes only and are provisional.
The final Tender prices are to be confirmed on finalisation of each projects scope of work.

Santorini Stormwater Remedial Works

All figures include 15 % contigencies and VAT.

Anticipated | Anticipated Project
Contractor 14 Perissa Akrotiri Underpinning | Stormwater Culvert | Tennis Court Total Start Date Duration
Retaining Wall
Cockerill Construction R 846 684.34 R 93 897.50 R 968 486.59 R570816.79| R 2 479 885.22| 12-09-2022 14 weeks
Jehcon Construction R1227508.13 R 411 958.75 R1739021.38 R 892 480.86| R 4 270969.12| 05-09-2022 15 weeks
JC Builders R1372530.18 R 144 152.50 R 5407 219.19 R 785591.45| R 7709 493.32| 12-09-2022 16 weeks




MONO

CONCRETE PRODUCTS - CIVIL & STRUCTURAL DESIGN

Scope
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Scope One

Date of appointment — 21-04-2022

=) Undertake geotechnical Dynamic Probe Light (DPL) geotechnical readings at the base of
the three proposed retaining structure founding footprints
Q Design and Detail the following :
o  The Dry Stack Retaining Wall (DSRW) at 14 Perissa as required;
o The new pump house foundations as required;
o The new tennis court as required., and
o Verify the stormwater design requirements for the stormwater culvert under the
access road and tennis courts and submit stormwater interventions as required.
0 Compilation of an associated Bill of Quantities (BOQ) and issuing of the BOQ to a
minimum of three competent contractors for tender purposes;
0 Project Management of the construction progress, including the facilitation of a JBCC
contract document between the client and the appointed contractor;
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Scope Two

Date of appointment — 29-07-2022

=) Undertake geotechnical Dynamic Probe Light (DPL) geotechnical readings at the base of
the three proposed retaining structure founding footprints

=) Design and detail the structural remedial works required to stabilize the three failed
embankments within the property boundary of Santorini for tender purposes;

=) Compilation of an associated Bill of Quantities (BOQ) and issuing of the BOQ to a
minimum of three competent contractors for tender purposes;

Q Project Management of the construction progress, including the facilitation of a JBCC
contract document between the client and the appointed contractor;
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Next Steps



Reconstruction Process
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Short Term

Implementation of the Tendered Designs :

(]

The adjudicating and appointment of the preferred contractor(s);
Signing of the JBCC contract between Santorini and the contractor(s);
Construction of the following components :

. The two tier retaining wall in front of 14 Perissa;

. The underpinning of the Dry Stack Retaining Walls in front of Akrotiri;
. The stabilization of the stormwater culvert under tennis court; and

. The reconstruction of the tennis court.

Stormwater controls on the Eastern side of Akrotiri and Thira :

a

The principle of these recommendations is to ensure that stormwater run-off from the
roofs and patios of the units as well as from the lawns is stopped from overtopping the
eastern edge of the lawns. Should stormwater continue to flow over the eastern edge of
these lawns into to the coastal dune forest below, the bases of the existing dry stack
retaining walls, where applicable, as well as the existing dune forest will be undermined,
specifically when one has a storm with a return period in excess of 1:50 years.

Ideally a survey of the area is undertaken which includes all existing stormwater
infrastructure;

A detailed engineering design and drawing is completed and the construction is
completed by the in-house team.

Undertaking this important stormwater management control process will assist in

addressing the principle cause of the erosion that has taken place in April and May 2022.

In addition, it will minimize and ideally prevent future embankment failures on the
eastern embankment taking place in the future.



Options for Failed Eastern Embankments

MONO

CONCRETE PRODUCTS - CIVIL & STRUCTURAL DESIGN

Long Term: -Failed Eastern Embankments

Background

Government legislation has changed since 2007 when the existing embankment stabilization
was done below Perissa. In 2009 new environmental legislation was introduced that prohibited
the insulation of any hard structures within 100m of the high-water mark unless an applicable
Environmental Impact Assessment (EIA) is done, submitted to the Department of
Environmental Affairs and Forestry and approved by them. This process can take up to eight
months and approval may still not be given.

a

a

O

Any required stormwater or embankment remedial work may only be undertaken within
one’s property boundary. Working in a public area is not permitted;

The proposed intervention needs to be a “soft” interventions. Hard concrete structures or
retaining walls are not permitted but soft “Geo-container” bags may be used.

Any remedial work that requires moving more than 5m3 of soil or is done within 100m of
the High Water Mark will need to go through a Section 30A application process with the
Provincial Department of Economic Development, Tourism and Environmental Affairs.

If a Section 30A application is done successfully one can get approval within seven days.
An alternative approach is to go through an Environmental Impact Assessment (EIA)
process that could take up to 8 months for possible approval.

If a Section 30A or EIA process is not followed and one possibly does the required
remedial work without authorisation a work stop order could be issued as well as a fine.
This application process should ideally be done by a local environmental specialist.
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Design Approach

SANS 10400 — R — Section 4.2.2.2 “Major and minor stormwater systems shall be designed for
design flood recurrence intervals of 50 years and 2 years, respectively”

Ideally design for a 1:50 year storm with all choke points designed for 1:100 or alternatively,
design the whole system for 1:100 year storm. An increase of approximately 20 % in volume
from a 1:50 year storm to a 1:100 year storm.

Importantly it is noted that should a suitable embankment protection system not be installed in
front of 23 Akrotiri future storms will continue to erode the current exposed embankment that
the unit is founded on. In addition the erosion of the embankment could continue, in a
northerly direction, possibly similarly impacting the adjacent Akrotiri units.

Considered
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Option One

Option Two

Design Approach

Embankment Stabilization from the Toe of the Failed Embankment:

The base of each failed embankment is the optimum position to stabilize a failed embankment.
Where it is feasible, cost effective and will not contravening any environmental or municipality
legislation, consideration is to be given to installing seven ton “Geo-container” (or similar
approved) bags or gabion baskets filled with 70 kg “Geo-container” (or similar approved),
designed to an engineers specification.

Embankment Stabilization Utilizing Piles:

An alternative option is to install piles on the boundary of the complex and establish a retaining
structure on the boundary of the property. It is noted that this retaining structure would
positioned on the slope of the embankment and would not be at its base. The piles would need
to be socketed into bedrock to be structurally effective with effective embedment only feasible
with a mechanical drilling rig. Hand augured piles would not be effective. Due to the locations
of the sites it may not be possible or cost effective to use a mechanical drilling rig.
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Design Approach

Embankment Stabilization Utilizing Protected Reinforcing Anchor Bars:

Consideration can be given to exposing the natural rock under the
existing soil on the embankments, on the line of the property
boundary, and installing suitably sized and protected reinforcing bars
that are drilled and epoxied into the bed rock as anchor points, as
was done by Mono Block to reconstruct the Thompsons Bay
swimming pool in 2008.

Option Three This option is only feasible should the depth to bedrock below the
current ground level be not more than 500mm. If the depth to
bedrock is greater than 500mm the possibility of the soil above the
embankment falling into the excavated trench during construction
and injuring or killing personnel is high and has to be avoided.

Should it be safe and feasible to install protected reinforcing bars the
anchored bars could then provide the anchor points for a suitably
design retaining structure consisting of gabion baskets filled with 70
kg “Geo-container” (or similar approved), designed to an engineers
specification.
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Design Approach

Embankment Stabilization Utilizing Soil Anchors:

Option Four A forth option to consider is the use of soil anchors, galvanized mesh / Hyson Cells and gunite
being strategically placed across the failed embankments, up from the boundary line of the
complex. Soil anchors do not require heavy machinery and coupled with the mesh and gunite,
will offer a structurally sound solution.

Embankment Vegetation and Protection:

Option Five The fifth option to consider is shaping the embankments to 27 degrees or, where feasible,
possibly 33 degrees which can then be protected from further erosion through Hyson cells that
are top soiled and vegetated or, alternatively, using a “BioMac” erosion control blanket that
consists of coconut husk fibers layered between photosensitive polypropylene netting.
Subsequently the embankment is to be vegetated with Vetiver grasses and indigenous plants
and shrubs, under the guidance of a horticulturalist.




Options for Failed Eastern Embankments

Possible Embankment Stabilization Option:

Should the Provincial Department of Economic Development, Tourism and Environmental
Affairs, through a Section 30A or EIA process, agree to the construction of a “hard structure”
within 100m of the High Water Mark, consideration can be given to the following solution
which is a combination of Options Four & Five discussed previously :

The use of soil anchors, galvanized mesh / Hyson Cells and gunite being strategically placed
across the failed embankment where the inclination of the failed embankment is steeper than
33 degrees, specifically below the deck of Akrotiri # 23. For the balance of the embankment
place Hyson cells that are top soiled and vegetated or, alternatively, using a “BioMac” erosion
control blanket.

Subsequently the embankment is to be vegetated with Vetiver grasses and indigenous plants
and shrubs, under the guidance of a horticulturalist.
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KEY POINTS TO CONSIDER GOING FORWARD:

Adjudication of tenders for the four current remedial areas;
Installing an effective stormwater management system in front of Akriotiri & Thira;
Facilitating an effective long-term solution to the failed embankments, specifically in front of 23 Akriotiri.




MONO

CONCRETE PRODUCTS - CIVIL & STRUCTURAL DESIGN

THANK YOU
L +27329470716 A4 info@monoblock.co.za
+27 87 460 0407 @ Lot 89, shaka’s Industrial Park,
Shaka's Head, Ballito

https://www.monoblock.co.za

Rowan Shuttleworth — rshuttle@mweb.co.za
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