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1. Background
1.1 Introduction and aims
This project relates to the proposed development of a new pharmaceutical depot for the
Western Cape Department of Health at the Tygerberg Hospital Estate, Tygerberg, Cape Town.
A small portion of vacant land on the remainder of Erf 15350 was identified for developing this
facility.
Infinity Environmental (Pty) Ltd on behalf of the Western Cape Department of Health appointed
KC Phyto Enterprises cc to conduct a specialist botanical assessment for the site. The aim of
this study is to assess the biodiversity impact that might result from the proposed development
and will form the basis of ensuring compliance related to the environmental impact assessment
process for biodiversity related compliance triggers. This translates into the following broad
terms of reference aligned to those set out in Brownlie (2005) and Cadman (2016).

1.2 Terms of Reference
•

Describe the existing characteristics of the study area

•

Undertake a survey to determine if the site supports any natural vegetation and plant
Species of Conservation Concern

•

Determine the habitat sensitivity and conservation importance of the site

•

Identify particular site sensitivities and make recommendations for landuse

1.3 Assumptions and Limitations
The time pressure for the completion of projects, the techniques used and seasonality involve
for assessing the ecosystem status quo are amongst the major limitations identified for this
study.
The collecting of biodiversity and ecological data is based on real-time fieldwork and not only
on historical records of the study area. However, historical records formed an integral part of
the preparation for the field study and they were assumed accurate. This study therefore
represents a snapshot of the plants and abiotic elements present at the time of the site visit.
Optimizing the seasonality of the field study is critical in ensuring that the probability of
overlooking important biotic elements and processes are reduced to a minimum. However, year
on year seasonal variation remains an inherent limitation. In the case of this study, the site
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assessment was undertaken at the onsite of the winter rainy season when fewer plants have
emerged and the majority of those who have are not in flower.
At the time of the field study, design layouts for the proposed development were not available,
but the boundaries of the assessment area were known and these were adhere to.
In general, recommendations are based on consultant field experience, professional opinion,
industry standards and best practise.

2. Approach and Methodology
The assessment methodology here followed, is based on the five steps process for biodiversity
as described in the latest ecosystem guidelines for the Western Cape (Cadman 2016).
At the inception of the project, all relevant background information and maps from the literature,
electronic tools available on the internet and from the consultant, were obtained.
An initial desktop screening study was undertaken to assess the ecology and determine what
vegetation type might be found on the site.
This was followed by a biodiversity ground-truth of the proposed development site by way of
fieldwork comprising of evaluations of available biota, associated habitat dependencies,
ecosystem functioning and ecosystem services, ultimately informing a characterisation for site
biodiversity condition in terms of the potential risks of proposed development activities. This
included undertaking photography, species identification, plant collecting and recording the
position of distinct plant populations with a hand held GPS instrument. The site was surveyed
on 24th June 2020 to ascertain whether indeed the screening assessments inferences on a
study area level was accurate for the site footprint scale and whether any conservation
importance or concerns are found within the study site (as a development constraint).
Where biological data were not collected, inferences based on site habitat are made (presence
of refugia type and presence of specific ecosystem drivers).
Biodiversity quality or sensitivity was measured in terms of the presence, extent and quality of
available intact habitat, taxa and growth forms diversity, the presence of plant species of
conservation concern, the viability of such populations when present and the level of alien and
indigenous weedy species cover.
Plant collection for species level identification was undertaken to ascertain whether any special
vegetation is found onsite and also to infer the degree of transformation of habitat. Plants
sampled were identified using standard plant identification methods and their conservation
status determined according to the Red List of South African Plants (Raimondo et al. 2009) and
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associated website. In cases where plants could not be identified to species level, it was
confidently identified to genus level. The vegetation type follow the definition of Mucina &
Rutherford (2006) and the national ecosystem status was assessed according to the South
African National List of Threatened Ecosystems (Government Gazette 2011), while the regional
habitat status was assessed according to the fine scale systematic conservation plan
(Biodiversity Network) for the City of Cape Town (Holmes et al. 2012).
The maps depicting the relevant portion of the Vegetation Types and Biodiversity Status were
sourced from the latest Cape Farm Mapper website hosted by the Western Cape Department
of Agriculture.

3. Regional Desktop Screening Assessment
3.1 Overview of Study Area
Geographically, the study area at GPS coordinates: 33°54'44.60"S, 18°37'4.66"E is identified
as part of the Tygerberg Hospital Estate and falls within the Parow Valley District of the City of
Cape Town in the Western Cape Province of South Africa (Figures 1 & 2). The Western Cape
is situated in the south-westernmost part of South Africa and occupies and area of 129 462 km2
with a predominantly winter rainfall pattern.
Floristically, the Western Cape is home to five different biomes: Fynbos, Succulent Karoo,
Nama Karoo, Albany Thicket and Afrotemperate Forest. The Fynbos Biome is the largest Biome
followed by the Succulent Karoo Biome. Together they form the Greater Cape Floristic Region,
which includes the whole of the winter rainfall area in South Africa. The study site falls within
the Core Cape Subregion (CCR) of the Greater Cape Floristic Region. The CCR is situated
between the latitudes 31° and 34°30'S and is the world’s smallest and richest region in plant
diversity. It has over 9 300 species occupying a land area of about 90 000 km2 with to
approximately 70% of species occurring nowhere else in the world (Manning & Goldblatt 2012).
The region also has high faunal diversity and endemism in terrestrial communities due to variety
of available habitat types. More specifically, the site falls within the City of Cape Town’s
Terrestrial Biodiversity Network estimated to have 18% of South Africa’s threatened species in
less than 0.5% of the area of the country (Wood et al. 1994).
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Figure 1: Locality of the Study Site (Regional Context)
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Figure 2: Locality of the Study Site (Local Context)
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3.2 Climate
The study site, as with most of the South-western Cape has a Mediterranean climate which is
characterised by warm, dry summers and cold, wet winters. During the winter months, May to
September, 80% of the mean annual precipitation (approximately 724mm per year) for this area
is received. The daily maximum temperature is about 27C in mid-summer and 17C in mid
winter. Prevailing winds are south-easter during the summer and north-wester during the winter.

3.3 Geology and Soils
The geology can be described as quaternary alluvium derived from Table Mountain Sandstone.
As a result of the study area being situated on the flats, there is a considerable depth of alluvial
material that is sandy. Soil forming is dominated by the accumulation of the organic material as
a result of high water levels over the winter periods and whether a high degree of plant material
is found on site.

3.4 Biodiversity and Ecological Context
According to the latest Vegetation Map of South Africa, Lesotho and Swaziland (Mucina &
Rutherford 2006, updates 2009 & 2012), the onsite vegetation is classified as Cape Flats Sand
Fynbos (Figure 3). This vegetation type occurs from Blouberg and Koeberg Hills west of
Tygerberg hills to Lakeside and Pelican Park in the south near False Bay, from Bellville and
Durbanville to Klapmuts and Joostenberg Hill in the east, and southwest of the Bottelary Hills
to Macassar and Firgrove in the South. Cape Flats Sand Fynbos is characterised as undulating
and flat plains, with dense, moderately tall, ericoid shrubland containing scattered tall shrubs.
Soils are deep acidic sand (Rebelo et al. 2006).
The vegetation type (Rebelo et al. 2006) and the terrestrial ecosystem (Government Gazette
2011) are rated as critically endangered due to the ongoing loss of irreversible natural habitat
and high number of threatened species associated with it (Figure 4). In the City of Cape Town’s
2017 fine scale systematic conservation plan this site is not delineated Critical Biodiversity Area
or Ecological Support Area (CBA or ESA) (Figure 5). CBA’s are defined as features critical for
the conservation of biodiversity and maintenance of ecosystem functioning and must be
maintained in a natural state as far as possible while ESA’s are considered important in order
to support the functioning of a CBA.
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Figure 3: National Vegetation Map for the Study Site (green polygon)
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Figure 4: Threatened Ecosystem Status Map for the Study Site (green polygon) displaying original extents
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Figure 5: City of Cape Town Fine Scale Conservation Plan Map for the Study Site (green polygon)
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4. Ground-truth Qualification Assessment
4.1 Site description and habitat condition
The almost square-shaped site is approximately 1.9 hectares in extent and situated in the
southeastern corner of the Tygerberg Hospital Estate in the Parow Valley District, Cape Town.
In the south, it is adjacent to the Tygerberg Medico-Legal Mortuary from which it is separate by
a fence that is one-third a brick wall and two-thirds a wire net while in the north it is connected
to an abandoned rugby field. This site together with the rugby field and the area north of them
form a north-south corridor of vacant land. A wire fence on the inside of a vibracrete wall, a
pipeline and a row of lampposts in between them form the site’s eastern boundary while the
mortuary access road forms its western boundary.
General access to the site is from the mortuary road and while vehicle access is via an asphalt
road at the northwestern corner. The asphalt road runs diagonally across the site towards the
east where it joins up with a road that runs along the entire eastern boundary. The access road
divides the site into a smaller, northern, triangular portion and a larger southern one. The
northern portion is the highest area on the site, which slopes down towards the south with a
marked depression south of the access road followed by a higher area close to the mortuary
facility.
Overall, the site is an undulating landscape that is severely disturbed by amongst others
ongoing disposal of solid waste, alien invasive plants, woodcutting, past physical habitat
destruction for the development an access road and a water tank storage facility in the
southeastern corner. In addition to the water tanks, other structures on the site include a pump
station and security booth that are situated at the eastern end of the access road. There is also
evidence that site is used for leisure activities by local residents (Figures 6 & 7).
Approximately 95% of the available habitat is covered by vegetation and it is home to mole rats
and avifauna.
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Figure 6: Main features on and surrounding the site
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Figure 7: Examples of disturbances on the site
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4.2 Description of onsite Biodiversity
The onsite plant cover typically presents as an early winter mix, dominated by emerging annual
weeds in moist soil. It reflects a history of past and ongoing disturbances that have destroyed
most of the indigenous vegetation and once intact habitat. A diversity of life and growth forms
are however present and include annuals, perennials, trees, shrubs, geophytes, climbers and
bryophytes. Fungi (mushrooms) also contribute to the onsite biota.
The small area north of the asphalt access road is covered in dense grass such as Pennesitum
clandestinum (kikuyu) and Cynodon dactylon on the top, highest area while the lower portion
is dominated by annual weeds (e.g. Rapistrum rugosum, Emex australis, Plantago sp.,
Chenopodium murale, Amaranthus sp., Oxalis pes-caprae, Malva parviflora and Echium sp.).
In between, these weeds grow taller woody plants such as Port Jackson (Acacia saligna), Melia
azedarach, Ricinus communis (Castor Oil) and the sprawling shrub Tetragonia fruticosa (Figure
8).

Figure 8: Vegetation on the northern portion
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The same pattern of plant cover is present immediately south of the asphalt access road with
the absence of Melia azedarach. Almost all of the Port Jackson trees have recently been brush
cut and remains as dried stumps and litter (Figure 9).

Figure 9: Vegetation immediate south of the asphalt access road
Towards the middle, in the depression, indigenous remnant vegetation is surviving as a large
population of Ehrharta sp. (cf. villosa) grass, the shrubs; Cliffortia juniperina and two species of
Aspalathus, possibly A. ternata and A. hispida subsp. hispida. On the higher area, adjacent to
this community are populations of the graminoid; Hellmuthia membranacea, Oxalis luteola,
emerging Dimorphotheca pluvialis seedlings, Erodium exantum, Euphorbia sp., Dischisma
ciliatum and a geophyte that appears to be a Babiana species, based on its possession of
isobilateral leaves with prominent veins (Figure 10).
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Figure 10: Vegetation in the depression and adjacent area
On the wire fence of the mortuary facility, morning glory (Ipomoea purpurea) is in full bloom and
between the fence and water tanks yellow flowering Coreopsis sp., Cissampelos capensis,
Conyza bonariensis, Cotula turbinata, Helichrysum sp., Sporobolus fimbriatus and Pelargonium
capitatum are providing a display, in addition to the weeds found elsewhere on the site (Figure
11).
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Figure 11: Vegetation close to the mortuary facility
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5. Risk Assessment
5.1 Conservation Status and Impact of the Proposed Activity
On a national level the vegetation and ecosystem are listed as critically endangered while in
the City of Cape Town’s fine scale biodiversity plan this site is not assigned to any of the broad
biodiversity priority categories. However, all remnants of Cape Flats Sand Fynbos in the City
irrespective of their condition are high priority for conservation and management. Pristine Cape
Flats Sand Fynbos no longer exist on this site as significant portions of the ecosystem have
been degraded or transformed by anthropogenic activities and biological disturbances. It has
been reduced to a very small, medium quality remnant towards the middle of the site. Overall,
at this point in time the vegetation is an unattractive flora of problem and invasive plant species
with low conservation value. Despite this, more species that are indigenous are likely to emerge
during late winter and spring. Some of them that are associated with this critically endangered
ecosystem might be of conservation concern and will require conservation intervention
measures should the site be approve for development. In addition, the identification of
Aspalathus cf. ternata needs to be confirm when it is in flower in late spring as this species is
listed as Near Threatened (NT) and therefore of conservation concern.
From a botanical perspective, the poor quality of site makes it suitable for the intended
development, but the design planning will have to take the medium quality, indigenous remnant
of Cape Flats Sand Fynbos (Figure 12) in consideration for either ex situ or in situ conservation.
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Figure 12: Position of medium quality indigenous vegetation

5.2 Significance of the environmental impacts
The potential environmental impacts associated with the project may be evaluated according
to its nature, extent, duration, intensity, probability and significance of the impacts (Table 1),
whereby:
•

Nature: A brief written statement of the environmental aspect being impacted upon by a
particular action or activity.

•

Extent: The area over which the impact will be expressed. Typically, the severity and
significance of an impact have different scales and as such bracketing ranges are often
required. This is often useful during the detailed assessment phase of a project in terms of
further defining the determined significance or intensity of an impact. For example, high at
a local scale, but low at a regional scale;

•

Duration: Indicates what the lifetime of the impact will be;

•

Intensity: Describes whether an impact is destructive or benign;

•

Probability: Describes the likelihood of an impact actually occurring; and
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•

Cumulative: In relation to an activity, means the impact of an activity that in itself may not
be significant but may become significant when added to the existing sensitivity status quo
and/or potential impacts eventuating from similar or diverse activities or undertakings in the
area contributing to an increased vulnerability factor.

•

Significance: Is determined through a synthesis of impact characteristics. Significance is
an indication of the importance of the impact in terms of both physical and time scale, and
therefore indicates the level of mitigation required. The total number of points scored for
each impact indicates the level of significance of the impact (see significance rating table –
Table 2).
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Table 1: Criteria to be used for the rating of risk
CRITERIA

DESCRIPTION
National (4)

EXTENT

The whole of South Africa
Permanent (4)

DURATION

Mitigation either by man or
natural process will not
occur in such a way or in
such a time span that the
impact can be considered
transient

Very High (4)
INTENSITY

PROBABILITY OF
OCCURRENCE

Natural, cultural and social
functions and processes
are altered to extent that
they permanently cease
Definite (4)
Impact will certainly occur

Regional (3)
Provincial and parts of
neighbouring provinces
Long-term (3)
The impact will continue or
last for the entire
operational life of the
development, but will be
mitigated by direct human
action or by natural
processes thereafter. The
only class of impact which
will be non-transitory
High (3)
Natural, cultural and social
functions and processes
are altered to extent that
they temporarily cease
Highly Probable (3)
Most likely that the impact
will occur
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Local (2)
Within a radius of 2 km of
the construction site

Site (1)
Within the construction site

Medium-term (2)

Short-term (1)

The impact will last for the
period of the construction
phase, where after it will be
entirely negated

The impact will either
disappear with mitigation
or will be mitigated through
natural process in a span
shorter than the
construction phase

Moderate (2)

Low (1)

Affected environment is
altered, but natural, cultural
and social functions and
processes continue albeit in
a modified way

Impact affects the
environment in such a way
that natural, cultural and
social functions and
processes are not affected

Possible (2)

Improbable (1)

The impact may occur

Likelihood of the impact
materialising is very low

Significance Scale
Significance is determined through a synthesis of impact characteristics (Table 2). Significance
is an indication of the importance of the impact in terms of both physical extent and time scale,
and therefore indicates the level of mitigation required. The total number of points scored for
each impact summed indicates the level of significance of the impact.
This evaluation needs to be undertaken in the relevant context, as an impact can either be
ecological or social, or both. The evaluation of the significance of an impact relies heavily on the
values of the person making the judgment. For this reason, impacts of especially a social nature
need to reflect the values of the affected society.
Table 2: The significance rating scale
Low impact
(4 – 6 points)

A low impact has no permanent impact of significance. Mitigation measures are feasible
and are readily instituted as part of a standing design, construction or operating
procedure.

Medium impact
(7 – 9 points)

Mitigation is possible with additional design and construction inputs.

High impact
(10 – 12 points)

The design of the site may be affected. Mitigation and possible remediation are needed
during the construction and/or operational phases. The effects of the impact may affect
the broader environment.

Very high impact
(13 – 16 points)

Permanent and important impacts. The design of the site may be affected. Intensive
remediation is needed during construction and/or operational phases. Any activity which
results in a “very high impact” is likely to be a fatal flaw.

Status

Denotes the perceived effect of the impact on the affected area.

Positive (+)

Beneficial impact.

Negative (-)

Deleterious or adverse impact.

Neutral (/)

Impact is neither beneficial nor adverse.

5.3 Estimated Impact Rating
The following major biodiversity related impact groupings applies to the proposed
developments and will be considered for each of the alternatives during the different phases of
the project.
1. Biodiversity impairment – clearing of site vegetation for site hard-surface development
2. Habitat impairment – removal of top soil and infilling activities
3. Alteration and loss of ecological processes – associate with hard surface development

4. Cumulative impairment loss – full estimated development impact
Tygerberg Hospital Estate Proposed New Medical Depot Draft Botanical Report – June 2020
25

Alternative 1 – development of entire site, unknown design layout

CONFIDENCE

SIGNIFICANCE RATING OF
IMPACTS AFTER
MITIGATION

SIGNIFICANCE RATING OF
IMPACTS (sum of factors)

PROPOSED MITIGATION

IRREPLACEABILITY

REVERSIBILITY

PROBABILITY

POTENTIAL
IMPACT

INTENSITY

EXTENT

DURATION

Table 3: Significance of impacts during planning, design & development phase (A1)

Loss of
Biodiversity

2

4

4

4

Low

Moderate

Exclude remnant vegetation from development
footprint. Research & rescue of geophytes.
Removal & relocation of topsoil

-8 medium

-4 low

High

Loss of Habitat

2

4

4

4

Low

Moderate

Exclude remnant vegetation from development
footprint

-8 medium

-4 low

High

Loss /
alteration of
ecological
processes

2

4

3

4

Low

Moderate

Exclude remnant vegetation from development
footprint

-8 medium

-4 low

High

Cumulative
development
risk

2

3

3

4

Low

Moderate

Adherence to EMPr

-8 medium

-4 low

High
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SIGNIFICANCE RATING OF
IMPACTS AFTER
MITIGATION

SIGNIFICANCE RATING OF
IMPACTS (sum of factors)

2

2

1

N/A

N/A

Strict adherence to waste management guidelines for
site construction and operations

-8 medium

-4 low

High

Cumulative
development
risk

2

2

2

1

N/A

N/A

Strict adherence to waste management guidelines for
site construction and operations

-8 medium

-4 low

High

INTENSITY

EXTENT
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CONFIDENCE

IRREPLACEABILITY

2

POTENTIAL
IMPACT

PROBABILITY

Works related
waste
mismanagement
and maintenance

DURATION

REVERSIBILITY

PROPOSED MITIGATION

Table 4: Significance of impacts during operational phase (A1)

REVERSIBILITY

IRREPLACEABILITY

N/A

N/A

N/A

N/A

Loss of Habitat

N/A

N/A

N/A

N/A

N/A

Loss /
alteration of
ecological
processes

N/A

N/A

N/A

N/A

Cumulative
development
risk

N/A

N/A

N/A

N/A

CONFIDENCE

PROBABILITY

N/A

SIGNIFICANCE RATING OF
IMPACTS AFTER MITIGATION

INTENSITY

N/A

SIGNIFICANCE RATING OF
IMPACTS (sum of factors)

DURATION

Loss of
Biodiversity

POTENTIAL
IMPACT

PROPOSED MITIGATION

EXTENT

Table 5: Significance of impacts during decommissioning & closure phase phase (A1)

/

N/A

/

/

N/A

/

N/A

/

/

N/A

N/A

/

N/A

/

/

N/A

N/A

/

N/A

/

/
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No Go alternative – remains as per status quo

CONFIDENCE

1

2

Low

Moderate

Development & compliance to the EMPr

-6 Low

-2 Low

High

Loss of Habitat

2

1

1

2

Low

Moderate

Development & compliance to the EMPr

-6 Low

-2 Low

High

Loss /
alteration of
ecological
processes

2

1

1

2

Low

Moderate

Development & compliance to the EMPr

-6 Low

-2 Low

High

Cumulative
development
risk

2

1

1

2

Low

Moderate

Adherence to EMPr

-6 Low

-2 Low

High

IRREPLACEABILITY

REVERSIBILITY

INTENSITY

EXTENT
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SIGNIFICANCE RATING OF
IMPACTS (sum of factors)

1

PROPOSED MITIGATION

2

PROBABILITY

Loss of
Biodiversity

POTENTIAL
IMPACT

DURATION

SIGNIFICANCE RATING OF
IMPACTS AFTER MITIGATION

Table 6: Significance of impacts during planning, design & development phase (A0)

SIGNIFICANCE RATING OF
IMPACTS AFTER MITIGATION

DURATION

INTENSITY

PROBABILITY

REVERSIBILITY

IRREPLACEABILITY

Loss of
Biodiversity

N/A

N/A

N/A

N/A

N/A

N/A

/

N/A

/

/

Loss of Habitat

N/A
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Table 7: Significance of impacts during operational phase (A0)
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EXTENT

SIGNIFICANCE RATING OF
IMPACTS (sum of factors)

PROPOSED MITIGATION

Table 8: Significance of impacts during decommissioning & closure phase phase (A0)

6. Conclusions & Recommendations
Historical and ongoing physical and biological disturbances established a site with degraded
and transformed indigenous vegetation and habitat. The resultant biological environment is
rated as low conservation value and the intended development will have little negative impact
on the vegetation and habitat.
It is recommended that during the appropriate season that flowering material of the Aspalathus
species be collected to positively identify the one that is likely of conservation concern and
thereafter measures should be explore to reduce the threat to this population and other species
of conservation concern that might emergence on the site during this exercise. These new data
might suggest that the conservation value of the site be upgraded to low-medium. The
measures could include in situ or ex situ conservation efforts that are approved by the relevant
conservation agencies. In situ conservation by shifting the development footprint northwards to
keep the population and medium quality vegetation intact and make it part of a natural
landscape garden. Ex situ, conservation could involve the removal of the topsoil and or plants
for use as rehabilitation material in a similar ecosystem elsewhere on the Cape Flats or on the
Tygerberg Hospital Estate to start up an indigenous garden.
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8. Appendix I
8.1 List of sampled plant species
List of sampled plant species
Acacia saligna

Ipomoea purpurea

Amaranthus sp. (cf. deflexus)

Malva parviflora

Aspalathus cf. hispida subsp. hispida

Melia azedarach

A. cf. ternata

Oxalis luteola

Babiana sp.

O. pes-caprae

Brassica tournefortii

Pelargonium capitatum

Chenopodium ambrosioides

Pennisetum clandestinum

Chenopodium murale

Plantago cf. lanceolata

Cissampelos capensis

Raphanus raphanistrum

Cliffortia juniperina

Rapistrum rugosa

Conyza bonariensis

Ricinus communis

Coreopsis sp.

Sporobolus fimbriatus

Cotula turbinata

Tetragonia fruticosa

Cynodon dactylon

Urochloa panicoides

Dimorphotheca pluvialis
Dischisma ciliatum
Echium cf. plantagineum
Ehrharta sp (cf. villosa)
Emex australis
Erodium texanum
Euphorbia sp.
Helichrysum sp.
Hellmuthia membranacea
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9. Appendix II
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