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Site inspection

On 1 December 2009, a team of City of Cape Town officials met at Big Bay Beach, to
investigate the various reports submitted to the City by concerned residents and beach
users, and also published in the media, relating to the undesirable conditions observed
and experienced by beach users at Big Bay Beach. It must be noted that this was a brief
visual inspection, envisaged to ultimately pave the way for a specialist engineering
investigation. The public and media reports point to a persistent dampness of the beach.
Furthermore, a green layer of algae is often visible on the beach sand (Figures 1 and 2).

Figure 2: The green algae patches appeared to be more pronounced near storm water outlets

On the day of the investigation, the patches of green algae, alluded to above, were
observed on the beach sand. The patches were more pronounced in two places where the
overland storm water outlets from the development area, enter onto the beach (Figure 2).
This green layer of algae was visible within the area of beach between Verkoutern Street
in the south, to opposite the northern end of Eden on the Bay. In addition, the beach sand
was extremely water-logged, even though it was low tide and the weather was quite warm
and sunny. This dampness of the beach sand was so intense that it even sustained the
several water puddles, which would have evaporated under normal conditions.
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On inspection of the rehabilitated dune in front of the Big Bay Surf Lifesaving Clubhouse,
damaged irrigation pipes were found, with water leaks observed at several points. This
freshwater was found to be flowing down onto the beach. Further water leaks were found
in the grassed area in front of the Eden on the Bay development.

An inspection of the sewer and storm water systems of the Eden on the Bay complex
found no evidence of any leakages. Nevertheless, it is suspected that the observed water-
logged beach is a consequence of inadequate storm water management and change to
the groundwater regime under the new buildings, which results in a continual seepage or
displacement of groundwater into the beach’s groundwater system, thereby raising the
groundwater table of the beach.

Analysis of green algal growth

On 10 December, a subsequent investigation was initiated by the City’s Scientific Services
to identify and describe the composition of the green algal growth observed on the surface
of Big Bay beach (as shown on Figures 1 and 2), and to also advise on any potential
health risks to beach users.

Laboratory analyses revealed that the algal growth comprised freshwater green algae
species, dominated by the Chlorococcum and Euglena genera (Table 1). Chlorococcum
(Figure 3) is common in damp soils and on rocks. Euglena can survive in fresh and salt
water. In low moisture conditions, a Euglena cell forms a protective wall around itself and
lies dormant as a spore until environmental conditions improve.

Figure 3: Chlorocococcum cells observed in a sample collected from the topsoil at Big Bay Beach, December
2009 (Scientific Services)



Table 1: Species composition of green algal growth at Big Bay Beach, December 2009 (Scientific Services)

Family Genus Abundance (Cells/ml)
BACILLARIOPHYCEAE Pennate diatoms 402940
CHLOROPHYCEAE Ankistrodesmus 1956

Chlamydomonas 58681

Chlorococcum 10855911

Oocystis 1174

Schroederia 196

Tetraedron 98

Ulothrix 312963

CYANOPHYCEAE Agmenellum 1565
Nostoc 98

EUGLENOPHYCEAE Euglena 2288543

These algae pose no threat to human or animal life, but do indicate that there is a point
source of nutrient enrichment of the area where they were collected. In this case, it is likely
that the source of the enrichment is storm water run-off, or irrigation water, or groundwater,
or a combination of the three. These waters are likely to be containing forms of
phosphorus and nitrogen which support algal growth.

Water quality monitoring

Big Bay Beach was a Pilot Blue Flag beach for a period of twelve months, prior to it being
awarded full Blue Flag status. During the pilot period, water quality was tested at best on a
fort-nightly basis. It was on the basis of compliance to Blue Flag water quality standards
that Big Bay was eventually awarded the Blue Flag in October 2009. Water quality is a key
criterion for Blue Flag accreditation, and singly can determine whether a beach
acquires/retains its Blue Flag status. For the Blue Flag programme, laboratory tests are
conducted by the South African Bureau of Standards, in order to ensure independence
and to minimize potential conflicts of interest. For a beach to comply with Blue Flag
standards, no more than 100 counts of Escherichia coli can be allowed per 100ml of a
seawater sample; and also the count for Enterococcus must not exceed 50, in 100ml of a
seawater sample. The bacteria E. coli and Enterococcus are indicators for faecal content.

Since the end of 2007, until recently, water quality has been generally compliant with the
Blue Flag standards for bathing water at Big Bay (Table 1). The present situation at Big
Bay described in this report could not be linked to any harmful levels of faecal content (as
indicated by E. coli and Enterococcus) in the bathing water.

Furthermore, the City’s Environmental Health department analysed a sample of the run-off
water flowing on to the beach collected on 5 January 2010. The analysis involved the
identification and enumeration of faecal bacterial content in the water sample, as indicated
by E. coli and faecal coliforms. The results showed that the sample contained 100 E. coli
per 100ml, and 160 faecal coliforms per 100ml. It could be concluded that the run-off water
was not extraordinarily contaminated, eliminating therefore sewage pipes as the source of
the run-off water.



Table 2: Results of bacteriological analyses conducted under the auspices of the City of Cape Town on Big Bay
Beach seawater, during the period Jan 2007-Dec 2009

E coli Enterococci
Date /100mL  /100mL  Verdict
2007/12/19 4 <1 compliant
2008/01/03 43 11 compliant
2008/08/27 <1 1 compliant
2008/09/25 <1 7 compliant
2008/10/09 <1 <1 compliant
2008/10/23 <1 <1 compliant
2008/11/05 <1 <1 compliant
2008/11/19 <1 3 compliant
2008/12/03 <1 <1 compliant
2008/12/17 <1 6 compliant
2008/12/17 21 8 compliant
2008/12/22 <1 <1 compliant
2008/12/22 118 >150 noncompliant
2009/01/09 <1 16 compliant
2009/01/14 4 5 compliant
2009/01/28 <1 3 compliant
2009/02/11 <1 2 compliant
2009/02/25 4 <1 compliant
2009/03/25 15 11 compliant
2009/04/08 240 13 noncompliant
2009/04/20 >150 34 noncompliant
2009/05/04 7 1 compliant
2009/06/01 4 2 compliant
2009/06/15 460 119 noncompliant
2009/06/29 4 1 compliant
2009/07/13 <1 4 compliant
2009/07/13 <1 90 noncompliant
2009/08/11 43 61 noncompliant
2009/08/24 <1 14 compliant
2009/11/16 1100 25 noncompliant
2009/11/24 6 108 noncompliant
2009/12/07 * 16 compliant
2009/12/17 ND 6 compliant

Conclusiongrom site inspectigralgal analysignd water quajitresults

1. The persistent beach dampness may be caused by ground water and is likely
related to the recent extensive development that has taken place at the back of the
beach;

2. The green layer of algae may be caused by the constant dampness of the beach
and supply of fresh-water, and is more pronounced near storm water outlets
extending from the new buildings;

3. The leaks in the irrigation systems both on the rehabilitated dune, and the grassed
area in front of Eden on the Bay, also create a continual supply of freshwater
flowing onto the beach, however it is unlikely that these small leaks are contributing
significantly to the problem;



4. During the inspection of the development, no evidence of leakages could be found
in the sewer and storm water systems of Eden on the Bay;

5. The green algal growth observed on the beach sand comprises species which are
not harmful to humans or animals;

6. Long-term monitoring of water quality at Big Bay Beach point to a generally
compliant beach with respect to Blue Flag water quality standards;

7. Microbiological tests ruled out sewage as the source of the run-off.

Previous studies undertaken for the Big Bay Development

A Geotechnical Investigation and a Hydrogeological Report were both undertaken in 2002
for the larger Big Bay Development in Bloubergstrand. Several of the trial holes
undertaken for these investigations were situated near the location of the current wet
beach adjacent to Eden on the Bay.

1. The Geotechnical Site Investigation (October B§AQw Gibb Group (Project No: JA0392A)
This report describes the nature and thickness of the soils at various trial holes for the Big
Bay Development, their engineering significance and identifies possible problems likely to
be encountered during the construction of buildings, roads and services, such as unstable
soil conditions which require adequate compaction and a series of platforms for the
foundation of buildings. This report highlights that further investigation is required after the
completion of bulk earthworks. In the old resort area close to the beach the water table is
encountered at a depth of 2.1m to 2.8m below the existing ground level at the base of the
then existing swales.

2. The Hydrogeological Report (October 2002) by Law Gibb Group (Project No: JA0392B)
This report describes hydrological conditions on the site, outlines investigations
undertaken and presents the findings and their engineering significance in terms of storm
water management. The report concluded that the dune sand aquifer is highly variable in
thickness across the site and the infiltration capacity of the aquifer is controlled by the
presence of calcrete layers and ridges of bedrock. The water table is deeper than
anticipated and the aquifer is considered to have a low to moderate potential as a water
resource. The bulk of the groundwater flow in the aquifer is thought to be concentrated in
the zone immediately above and within the weathered bedrock and is predominantly
seawards.

Recommendations

1. The City of Cape Town must ensure that the irrigation system on the dune and in
the grassed area is immediately repaired and managed, to curb the wasteful flow of
freshwater onto the beach;

2. The City must inform the public that the green algal growth is not harmful to beach
users;

3. The City of Cape Town must obtain information from the developers, Jonga
Entabeni, with regard to the engineering infrastructure that has been put in place in
the area, as well as geotechnical studies done as part of their planning processes;



9.

As part of a broader City initiative, the City must request assessment reports from
all developments located in the coastal zone, relating to groundwater, storm water,
and sewage management;

The developer of Eden on the Bay must obtain/provide geotechnical investigations
for the Eden on the Bay development, with specific reference to the requirements
for the basement and building foundation;

The location of previous borehole and trial hole sites must be determined and re-
monitored,;

An independent expert input must be sought to advise on the source of the
groundwater, review of the management of groundwater associated with the
development, confirm whether any calcrete layer was breached/excavated for the
construction of the basement, and make clear recommendations for rectifying the
situation.

The expert must assess the integrity of the major storm water pipe and associated
connections from the various development parcels in relation to any leaks or
damages;

The external expert must be appointed and managed by an independent
committee;

10.The City of Cape Town must ensure that the recommendations of the expert for

remediation are implemented to the City’s satisfaction.
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