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1. SCOPE OF WORK

SSI Engineers and Environmental Consultants (SSI) has been appointed to complete a Basic
Assessment report for the removal of the tidal pool in the Mbizana estuary river mouth at
Southbroom on the south coast of KwaZulu-Natal. In order to undertake this task, SSI is
required to address the concerns stated by the KwaZulu-Natal Department of Agriculture,
Environment and Rural Development (DEA&RD), the authorising authority in this instance.

The DEA&RD has confirmed that three alternatives or options exist for the Southbroom Tidal
Pool:

0] Demolish (by "hand" or blasting") and rehabilitate;

(i) Decommission without demolishing, but rather filling the pool with sand; or

(iii) Fix the pool.

In order to authorise the most appropriate alternative, the DEA&RD has requested that the
Hibiscus Municipality undertake a number of specialist studies in order to provide and
interpret relevant site information. In general, the DEA&RD favours the option of removing
structures, or “setting back”, in the coastal zone, but have specifically requested that all
reasonable options be considered in the assessment.

The DEA&RD has also requested that investigations must also address the methodologies
used for all three options. For example, if demolition was found to be appropriate, the most
suitable method of demolition would need to be confirmed, i.e. whether blasting would be
preferred over "hand" demolition. Should re-instatement be recommended, sufficient detail
should be provided. This report presents the input from an integrated coastal management
practitioner and ecologist in association with a marine engineer and independent municipal
official.

Based on the information provided by the DEA&RD, they are of the opinion that the following
guestions need to be addressed before any decision regarding the pool can be made:
(&) What will be the impact on existing infrastructure should the pool be removed?
(Social Impact Assessment)
(b) What will be the impact on tourism should the pool be removed (Social Impact
Assessment)?
(c) How does the tidal pool fit in to HCM Tourism's plan for Southbroom (Social Impact
Assessment)?
(d) What will be the social impact removal or filling of the pool could have on locals (e.g.
fishing)(Social Impact Assessment) ?
(e) What will be the impact demolition methodologies could have on the ecology of the
area, including the river mouth (Marine Assessment)?
() What will be the impact on faunal communities that have established around the pool
(Marine / Ecological Assessment)?

This report provides findings that addresses primarily point (e) and (f) but also goes further to
contextualize the issue at hand in light of the provisions of the Integrated Coastal
Management Act of 2008 (Act No. 24 of 2008; ICM Act).
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2. STUDY AREA

The Southbroom tidal pool is located on the southern bank of the Mbizana estuary mouth
(Figure 1) and is considered part of the town of Southbroom in the Hibiscus Coast Local
Municipality and the Ugu District Municipality. The estuary is located at 30%55'S;3020'E and
is considered a subtropical, temporarily open/closed system that is in a poor condition due to
the siltation of the estuary (see Begg, 1984"; Begg, 1978%). The Southbroom tidal pool was
constructed in the early 1950s and has provided a public amenity and facility for visitors to the
beach in the vicinity of the estuary mouth and to the immediate north of the mouth, as well as
visitors arriving from the adjacent parking area and restaurant facilities located on the south
bank. According to a previous engineering report pertaining to the tidal pool, it appears to
have been built on top of a layer of rounded rocks, with diameters up to 0.5m, which were
supposed to have been placed on the existing rock shelves to reach the bottom floor level of
the pool (Zwamborn, 2006)3. This same report suggested that the pool floor was cast on
remaining sand on top of the rock shelves and that cavities had formed due to the sand being
transported from below the pool. At the time of this report, the cavities were most prominent
beneath the toddler pool on the north-west corner of the pool. Zwamborn (2006) also
identified large concrete slabs next to the pool which were apparently the remainder of a
fishing platform which had been demolished.

No other documents or records relating to the pool could be sourced from the client.

From the aerial photographs that were scrutinized prior to the site visit being undertaken, it
was noted that the pool was built on top of a rock shelf that extends around and continues to
the south of the headland (Figure 2). The elevation contours indicate that the pool was built
at sea level at the bottom of a steep embankment sloping towards the north-east. The aerial
photographs also clearly show large volumes of sand deposited in the mouth and immediately
offshore. It would appear likely that the pool, were it still in use and undamaged, would
require extensive maintenance in order to keep it clear of sand.

! Begg, G. W. 1984. The estuaries of Natal (Part Il). Natal Town and Regional Planning Report. 55: 1-
631

2 Begg, G. W. G. W. 1978. The estuaries of Natal. Natal Town and Regional Planning Report. 41: 1- 657
8 zwamborn, J. 2006. Repair Southbroom Tidal Pool. Coastal and Hydraulic Engineer — Report. 14
August 2006.
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Tidal Pool

Date created: 10/11/2009

IMap creator: Louis Celliers

IMap name: Southbroom_tidal_pool_area_v1
Data: DEA&RD aerial photographs and elevation

A DHY COMPANY  Project code: E02 PSFP.0000027

Figure 1. Aerial photograph of the coastal area of interest adjacent to the Southbroom
tidal pool.
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Figure. 2. Aerial photograph and elevation contours of the area in which the
Southbroom tidal pool is located.
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3. SITEVISIT

A site visit was arranged for 6 November 2009 and was attended by Louis Celliers (SSI —
Senior Environmental Scientist: Coastal Unit), Andrew Mather (eThekwini Municipality -
Project Executive: Coastal and Catchment Policy, Co-ordination and Management) and
Chantelle Howlett (SSI — Representing the client). Andrew Mather was requested to advise in
his capacity as an unbiased municipal official who has extensive experience in issues relating
to infrastructure located in the coastal zone. The objective of the site visit was to:

Inspect the condition of the pooal;

Consider its location within the coastal environment; and

Assess the overall location of the pool within a broader spatial context.

The findings of this report is based on the scrutiny of the aerial photographs, elevation data,
the Zwamborn, (2006) report and the observations made during the site visit.
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3.1. Observations

All observations were recorded and photographs were taken using a digital camera. Some of
these are presented in Table 1 below.

Table 1. Photographs taken during a site visittot  he Southbroom tidal at the mouth of
the Mbizana, Southbroom pool on 6 November 2009.

A B
1
Approach to the Southbroom tidal pool Stairs and ablution facilities to the west of the
pool
2
View from the path landing towards the NE View from the path landing towards the N
3
View from the E side of the pool towards the | Structural damage to the pool surface
estuary.
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Perforations in the pool surface.

Infrastructure damage on the south edge
walkway of the pool.

“Hanging” corner on the estuary facing wall of | Crevices formed under the estuary facing wall
the pool. of the pool

Marine organisms on the sea-facing edge of the | Tidal pool (Granny’s Pool) to the south of the
pool. Southbroom tidal pool.

The following observations were made during the site visit and photograph coordinates refer
to Table 1 above:

The pool is constructed from mass concrete without steel re-enforcement (A2, B2).
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There appears to be a number of previous and incremental additions to the pool and
also a number of structures that have since been demolished or damaged. This is
evident from the concrete rubble in between the rocks surrounding the pool (A2, B2).
There is obvious structural damage to the pool and this is most evident as a large
crack or “tear” in the pool surface, as well as several perforations of the surface slab
(A3, B3, A4). The pool itself appears to be suspended above the bedrock and the
observations support the Zwamborn (2006) report that indicated that the pool was not
constructed on the bedrock but rather on a bed of sand on top of the bedrock. This
sand layer appears to have been transported from under the pool leaving it “hanging”
or suspended on the same type of round rocks surrounding the site (A5, B5). The
suspended pool surface will account for the fracture and perforations in the pool
surface.

The infrastructure surrounding and supporting access to the pool is damaged and
poses an injury risk to the public (A2, B4). This includes the ramp from the grassed
slope as well as the walkway on the southern edge of the pool.

The pool was constructed in the most dynamic environment within the coastal zone.
Although it is protected from the force of the water leaving the estuary by a rock
protrusion, the Mbizana River in flood would certainly flow directly against and around
the pool edges. The pool is also directly exposed to sea swell and waves.

There appears to be a considerable volume of sediment within the estuary mouth and
also deposited immediately offshore of the estuary. The water colour was also
indicative of suspended sediment.

Observations confirmed very low biomass and diversity of marine organisms on the
pool edge facing the estuary. The edge facing the open ocean was slightly higher in
biomass and diversity but this change is not deemed significant. The most abundant
animals observed included limpets, barnacles and oysters (Striostrea margaritacea).
The only obvious macro-invertebrate was the Natal lightfoot crab (Grapsus grapsus
tenuicrustatus). The sea-facing edges of the pool showed higher abundance of turf
and coralline algae. Juvenile mussels were also observed but no adult mussels were
visible during the incoming tide.

The other tidal pool (Granny’s pool) around the south corner of the rocky headland
appeared to be both well-maintained and in a good state. Access to this pool has
recently been upgraded and the ablution and other facilities were in excellent
condition. The intertidal and subtidal marine communities within and surrounding this
pool were notably healthy and diverse. There were at least eight hard coral species
and two soft coral species amongst the “normal” intertidal species that would be
expected in such a location.
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4. FINDINGS
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The findings are reported against each of the three options identified by DAE&RD (Table 2).

Table 2. Evaluation of options relating to the future of the Southbroom Tidal Pool

Options

Description and methodologies

Impacts

Recommendation

Demolish

The removal of the pool would seem to be the most
obvious option based on the extensive damage, the
flawed nature of the original construction, and the
overwhelmingly inappropriate positioning of the pool in the
most dynamic area of the coastal zone. The general
area, and specifically the grassed banks, where the pool
is located is ideally suited for tourism and recreational
development but any proposals for infrastructure
development should take into account the exposed nature
of the existing pool location and the potential for damage
from flooding and sea storms. In terms of the
recommended method to demolish the pool it is noted that
vehicle access to the site is limited and access by heavy
vehicles to the site would require the construction of a
temporary ramp to the beach.

As access is a major issue, it is recommended that the pool be
demolished by way of manual labour and equipment. The use of heavy
vehicles on the beach and estuary mouth is not recommended. The
Impact of the deconstruction of the pool is deemed to be of local
significance only and there is no reason to believe that removing the
pool will have any measurable impact on the intertidal or subtidal
communities in the surrounding areas. The use of any motorised
equipment must be monitored in order to prevent hydrocarbon
spillages. All concrete should be removed off the beach including
concrete bonded to natural rock. There is no reason to believe that
removal of the structure will render the surrounding infrastructure more
vulnerable to sea storms as the loose base material already forms a
natural rock-revetment on top of a stable rock shelf.

Preferred option with
or without alternative
area development

Decommission
without removal

Chapter 7 of the ICM Act deals with assessing, avoiding
and minimising adverse effects of human activity on the
coastal zone. The newly implemented ICM Act therefore
applies to any structure remaining in the coastal zone.
Leaving the pool in place will also invoke duty of care
issues. Chapter 7 invokes the duty of care which includes
the duty to avoid adverse effects on the environment. To
achieve this, the ICM Act applies the NEMA, subject to
some changes in regards to the coastal environment, to
any impact caused by any person, and that has an
adverse effect on the coastal environment. Section 28 of
the NEMA is therefore changed, to detail the concepts of
‘duty of care’ and ‘remediation of environmental damage’
within the coastal context, to include anyone who has

The option of leaving the non-operational pool in place will still require
maintenance of the exiting structure in order to avoid further decay and
potential injury risk caused by the collapse of structure or parts thereof.
Not removing the pool could result in pool sections breaking up and
becoming a source of concrete pollution in the coastal zone. These
rubble pieces could potentially be transported to other beaches and
over time the disintegrating pool can pollute a much bigger area and
therefore have a greater negative environmental impact.

Least preferred option
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caused or may cause significant pollution or degradation
of the coastal environment.  The degraded pool left in
place could become subject to a written repair or removal
notice that may be issued by the Minister or MEC to any
person responsible for the development of a structure in
the coastal zone that is having or is likely to have an
adverse impact on the coastal environment or if it has
been erected, constructed or upgraded unlawfully.

Repair

The inappropriate location and flawed construction of the
original structure indicates that the option of repairing the
pool would be closer to reconstruction and would require
a redesign in order to ensure sufficient longevity and
return on investment. At the very least, the pool surface
will have to be completely removed and recast using
modern construction methods. The surrounding and
supporting infrastructure would also require the same
effort required for the repair and redesign of the pool. The
repair or redesign cannot, however, mitigate the
inappropriate location of the pool in the mouth of an
estuarine-ocean interface. The existence of another, well-
placed and maintained tidal pool less than one kilometre
away from the Southbroom pool would make the capital
expenditure and ongoing maintenance cost difficult to

justify.

Repairing the pool would be subject to similar conditions and impacts
as described for the first option of demolishing the pool. Vehicle access
to the site of the pool is problematic. Repairing the pool would,
however, not have any significant or lasting impact on the marine
organisms or the ecology of the area. It is noted that repairing the pool
does not reduce the risk of future damage which could in turn, as
described above, have a negative environmental impact.

Preferred only if it can
be demonstrated that
there is overwhelming
evidence that
repairing the pool will
be in the interest of
the community
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5. SUMMARY

In the absence of any overwhelming evidence that indicates that retaining the Southbroom
tidal pool is in the best interest of the coastal community, we have no hesitation in
recommending that the pool be removed and other recreational alternatives for the area be
considered. We offer no specific recommendations to alternatives beyond stating that any
proposal should be subject to a stakeholder and needs analysis. The most likely role players
would be tourism organisations, recreational associations, rate payers and government. In its
current location, the pool is subject to the full force of the dynamic coastal environment. This
not only requires specific design parameters that were not convincingly entertained during the
pool construction, but also imposes a heavy maintenance burden on the Hibiscus Coast
Municipality and by extension the coastal community in this area. Its location at the estuary
mouth places it at a sensitive juncture in the coastal zone and its current placement is not in
keeping with the current philosophy of integrated coastal management in the face of climate
change and sea-level rise.

Louis Celliers, 02/12/2009
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