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EXECUTIVE SUMMARY
Introduction
Pakco (Pty) Ltd. intends to further develop the Pakco Industrial Park in-order to expand their
current production operation. The proposed expansion will include the construction of six mini
factory facilities as well as numerous parking facilities. The proposed development site is bordered
by a watercourse that traverses through the property with wetland environments occurring in
certain areas within the site. Given that the extent of the wetland environments was unknown and
the possibility of the entire proposed development site being a wetland, it was important to
delineate the boundary of the wetland. This is recognized as the first step in investigating, from an
environmental perspective, the feasibility of developing the site and, determining the extent of the
site that could be developed. Aeon Nexus (Pty) Ltd was appointed by Guy Nicolson Consulting CC.
on behalf of Pakco (Pty) Ltd. to undertake the wetland delineation for the proposed Pakco Industrial
Park expansion situated at Pakco Street Verulam, eThekwini Municipality, KwaZulu-Natal. This
specialist wetland delineation report provides a detailed description of the methodology employed,
presents the results of the assessment and proposes recommendation and mitigation measures to
be implemented.

Approach and methodology
A desktop study was undertaken in order to gain a broad understanding of the general study area.
To categorise the regional setting for national and regional water resource management
applications, especially in relation to rivers, the DWA Ecoregion and dominant vegetation within the
region was determined using secondary sources. The water management area, primary streams and
drainage lines located within the development site were identified and relevant lengths
characterised using satellite imagery.

In addition,

perceived

boundaries

of

potential

wetland/riparian areas were delineated using satellite imagery.
Field surveys were undertaken in August 2015 where wetland environments/riparian areas located
within development site were identified. Hydrogeomorphic (HGM) units within the wetland
environments were delineated (DWAF, 2008) and classified (Ollis et al., 2013). In addition, a
floodline assessment based on eThekwini Municipality’s geographical information system was
undertaken.
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Summary of findings
Wetland delineation:


There are two HGM units present on the development site: 1) channelled valley bottom
wetland and 2) a river with an associated riparian area (Figure 4.1).

After a comprehensive site investigation, it was found that the perceived and artificial wetland
areas cannot be regarded as true wetland environments. The soil wetness indicator was used as the
primary wetland indicator because they retain signs of wetland conditions long after the wetland
has been transformed. It was found that the soil profile was absent of hydrogeomorphic soil
features and had limited clay content. A closer inspection of the vegetation revealed the presence of
densely vegetated Napier Grass (Pennisetum purpureum Schumach). Native to tropical Africa,
Napier Grass is an invasive alien plant species that forms dense stands which can replace smaller
and less vigorous indigenous species (Figure 4.3). In addition, it causes narrowing of water
channels and increased siltation as well as obstructs access to watercourses. Napier Grass is
classified as a category 2 invader under the National Environmental Management Biodiversity Act
2004 – Alien and Invasive Species Regulations 2014 and can therefore be removed from the
development site.
1 in 100 year flood:
The 1 in 100 year floodplain assessment revealed that if a flooding event were to occur, flooding
effects would be concentrated at the confluence of the two watercourses at the bridge at Garland
Street (Figure 4.1). The lower reaches of HGM1 will be primarily affected with a fairly significant
area of land being flooded. However, the eThekwini Municipality’s 1 in 100 year floodplain GIS
shapefile layer is not comprehensive enough and does not provide floodplain information for the
two watercourses found within the proposed development site. Therefore, a detailed floodline
assessment was not possible for the two watercourses owing to the lack of floodline data. A site
specific floodline assessment should be undertaken by a specialist hydrologist to delineate the 1 in
100 year floodline for the watercourses within the development site. This will provide a more in
depth understanding of the land that could potentially be affected by a 1 in 100 year flooding event.
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Conclusion and recommendations
Buffer zone recommendation:


It is recommended that a buffer of 32m should be maintained around HGM1 whilst a buffer
of 20m should be maintained around HGM2.

This study concludes by identifying activities and potential negative impacts of the proposed
development on the wetland ecology. Potential activities include vegetation removal and bank
alteration. Potential negative impacts associated with the development include increased surface
run-off from excavated areas, sedimentation of the watercourse and wetland areas, alteration of
hydrological regimes and the proliferation of invasive alien plant species. Mitigation measures
suggested include re-vegetation of excavated sites as well as implementation of measures to reduce
surface run-off.
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GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
DWA

- Department of Water Affairs

GIS

- Geographic Information System

GPS

- Global Positioning Satellite

HGM

- Hydrogeomorphic

IAP

- Invasive Alien Plant Species

SANBI

- South African National Biodiversity Institution
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1. INTRODUCTION
Aeon Nexus (Pty) Ltd. has been appointed by Guy Nicolson Consulting CC. on behalf of Packo (Pty)
Ltd. to undertake a wetland delineation assessment for the proposed Pakco Industrial Park
Expansion, eThekwini Municipality, KwaZulu-Natal. Currently the Pakco industrial plant houses
four state-of the-art factory facilities which will be increased to expand the current production
operations. The proposed expansion is intended to include the construction of six mini factory
facilities as well as numerous parking areas. The proposed development site is bordered by a
watercourse that traverses through the property with wetland environments occurring within the
development site. Given that the extent of the wetland environments was unknown and the
possibility of the entire proposed development site being a wetland, it was important to map out
the extent of wetland environments occurring within the proposed development site. This was seen
as the first step in investigating the feasibility, from an environmental perspective, of determining
the extent of the site that could be developed and, developing the site. In light of the above, the
purpose of this report was to identify the presence of any wetland environments and to delineate
the outer boundary of the wetland environments occurring within the proposed development site.
In addition, floodline issues within the development area were investigated based on eThekwini
Municipality’s geographical information system. Following this, appropriate recommendations and
mitigation measures are also proposed.

1.1. Background and importance of preserving wetland environments
A wetland is land that is transitional between terrestrial and aquatic systems where the water table
is usually at or near the surface, or the land is periodically covered with shallow water, and which
land under normal circumstances can support or would support vegetation adapted to saturated
soil (NWA, 1998). The term “wetland” is a family name given to a variety of ecosystems, ranging
from springs, seeps and mires in the upper catchment, to midlands marshes, pans and floodplains,
to coastal lakes, mangrove swamps and estuaries at the bottom of the catchment (DWAF, 2005).
Wetlands are important as they provide a variety of direct and indirect ecosystem services that
humans depend on. The primary function of wetland environments is to protect and regulate the
water resources. Wetlands support biodiversity, maintain hydrological services, recharge ground
water sources, attenuate flood peaks, aid in erosion control, trap pollutants and improve water
quality. In addition, wetlands provide a suite of resources such as water supply, the provision of
harvestable resources (reed beds etc.) as well as provide sites for tourism and recreation. The
12 | P a g e
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benefits of wetlands are invaluable yet the continued exploitation and destruction of wetlands from
a range of anthropogenic activities is placing severe strain of South Africa’s limited water resources.
Consequently, it is imperative to protect pristine wetland environments to ensure the future
sustainability of South Africa’s water resources.

1.2. Scope of work
The aim of this wetland assessment was to delineate wetland environments within the proposed
development site and assess any floodline issues within the development area. The detailed scope
of work included the following:
1. Identify and delineate potential wetland and riparian environments within the development
site based on aerial photography and available wetland/river coverages via a desktop
survey;
2. Conduct a comprehensive field survey to identify and delineate wetlands and/or riparian
areas within the development site using the Department of Water Affairs & Forestry
guideline manual “A practical field procedure for the identification and delineation of
wetlands and riparian areas” (DWAF, 2005);
3. Classify and describe the wetlands/riparian areas using the latest National Wetland
Classification System for Wetlands and other Aquatic Ecosystems in South Africa (SANBI,
2013);
4. Investigate any floodline concerns within the development site based on the eThekwini
Municipality’s geographical information system;
5. Provide wetland buffer zone recommendations for construction and operational phases of
the development based on best-practice guidelines and available buffer zone guidelines;
6. To develop a sensitivity map showing the extent of wetland environments occurring within
the development site with applicable buffer zones; and
7. Compile a single specialist wetland delineation report, including relevant wetland
delineation maps.

1.3. Assumptions and limitations


The wetland assessment was undertaken in the dry season (August), which limited the use
of vegetation as an indicator because some wetland vegetation species occur seasonally.
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The wetland boundary at some locations of the site occurs along a one to three meter
transitional gradient from the saturated soils to terrestrial soils. Therefore, the wetland
boundaries mapped in this report represent an approximate boundary as evaluated by the
wetland specialist.
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2. STUDY AREA
2.1. Details of study area and development site description
The Pakco Industrial Park (29° 38' 58.84" S; 31° 3' 0.13" E) is located on Pakco Street, Verulam,
eThekwini Municipality, KwaZulu-Natal (Figure 2.1.). It is approximately 30km north of Durban and
occupies an area of approximately 10.50 ha. Currently the Pakco industrial plant houses four stateof the-art factory facilities which will be increased to expand the current production operations. The
proposed expansion will include the construction of six mini factory facilities as well as numerous
parking areas on a portion of the remaining undeveloped land. Wetland environments occur within
the development site with densely forested areas occurring along the northern boundary of the
property. In general, the region experiences a humid subtropical climate with hot and humid
summers and warm and dry winters. Rainfall is seasonal which is in summer which begins in
November and ends in mid-April. The mean annual rainfall for the region is 825 mm/yr whereas the
mean annual temperature ranges between 16 °C and 28 °C.

2.2. Hydrology
The development site falls within the Mvoti to Umzimkulu Water Managment Area (WMA 11) and
quaternary catchment U30B. Within the development site there are two main watercourses that
traverse through the property, one aligned southwest to northeast and located on the north side of
the developed part of the property (between the site buildings and the railway line) and, the other
aligned south to northeast and located east of the developed part of the property. The north arm
further bifurcates into two, one arm that flows along the boundary of the property and the other
that crosses the site boundary. A third minor stream flows north to south along the east margin of
the site. The main watercourses eventually converge at Garland Road before joing the Umdloti River
further downstream. In addtion, both watercourses are highly channeled and are primarily
maintained by surface and subsurface input.

2.3. Topography
The general topography of the area is characterised by a predominantly hilly landscape cut by
numerous drainage lines and streams as part of the Umdloti River catchment. The watercourses
that traverse through the development site are highly incised with steep banks on either side. The
development site is generally flat near Pakco Street but slopes steeply towards the central
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watercourse. The topography of the development site has been significantly transformed by
anthropogenic activities. Some portions of the development site have been filled with construction
rubble creating a steep embankment leading to the wetland below. This is evident as the underlying
rubble is exposed in certain areas. In addition there are the remnants of a demolished building on
the development site (Figure 4.4).

2.4. DWA Ecoregions
Ecoregions are used to categorise the regional setting for national and regional water resource
management applications. Ecoregions are regions within which there is relative similarity in the
mosaic of ecosystems and ecosystem components (biotic and abiotic, aquatic and terrestrial). Main
attributes include physiography, climate, rainfall, geology and potential natural vegetation
(Kleynhans et al., 2005). The proposed development site is located within the North Eastern Coastal
Belt Ecoregion (Ecoregion 17). This ecoregion is characterised by a diversity of terrain
morphological types (Closed Hills, Mountains, Plains, Table lands), whilst vegetation types consist of
Valley Thicket and a variety of Grassland and Bushveld types.

2.5. Vegetation
The proposed development site is located within the Indian Ocean Coastal Belt Biome and Azonal
Vegetation Biome (Mucina and Rutherford, 2006). In addition, the development site is located
within the Indian Ocean Coastal Belt Bioregion and Seashore Vegetation Bioregion (Mucina and
Rutherford, 2006). At present, the landuse surrounding the development site is primarily high
density suburban areas with commercial sugarcane fields ocuring throughout the area. Indigeous
floral and fauna are concetrated within riverine forests that are common in steep and relatively
inaccessble areas. Within the development site densely forested areas occur along the northern
boundary of the property with wetland environments occuring in certain areas. However, invasive
alien plant species are present throughout the development site including Balloon Vine
(Cardiospermum grandiflora), Lantana (Latana camara), Syringa (Melia azedarach) and Peanut
Butter Cassia (Senna didymobotrya (Fabaceae)).
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FIGURE 2.1: Location map of Pakco Industrial Park, eThekwini Municipality, KwaZulu-Natal
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3. APPROACH AND METHODOLOGY
3.1. Desktop study and delineation
A desktop study was undertaken to gain a broad understanding of the general study area. Dominant
vegetation species, river systems and land uses occurring in the region were identified using
secondary data sources. Thereafter, a detailed desktop survey was undertaken prior to field surveys
to identify potential areas of interest in terms of wetland/riparian areas within the proposed
development site. Potential wetland/riparian boundaries were delineated at a desktop level using
satellite imagery and shapefiles obtained from the South African National Biodiversity Institute
(SANBI, 2010). Potential wetland areas were then verified during the field survey.

3.2. Wetland delineation
A field survey was conducted in August 2015 whereby potential wetland/riparian boundaries
delineated at the desktop level were verified. Field surveys included identifying wetland areas,
delineating the outer boundaries of the wetland/riparian areas and classifying wetland areas found
within the development site. Wetland delineation was conducted in accordance with the wetland
and riparian delineation guideline set forth by DWAF (2005) in: “A practical Guideline Procedure for
the Identification and Delineation of Wetlands and Riparian Zones”. Four specific indicators of
riparian areas were used: landscape position, alluvial soils, topography and vegetation to identify
riparian areas on the development site. Delineation of riparian areas is highly dependent on
vegetative indicators. The outer boundary of the riparian area was determined by the distinct
change in vegetation species composition and physical structure between the area adjacent to the
channel and upland terrestrial areas. In addition, obligate and facultative indicator species were
used to denote riparian areas.
Three specific wetland indicators were used: terrain unit indicator, vegetation indicator and soil
wetness indicator to identify possible wetlands areas on the development site. Once wetland areas
were identified, wetland delineation was undertaken. The wetland delineation procedure identifies
the outer edge of the temporary wetland zone, which marks the boundary between the aquatic and
adjacent terrestrial areas. Wetland delineation began at the lowest lying point of the wetland. To
identify the outer edge of the temporary wetland zone, a Dutch soil auger was used to extract
sediment cores. A total of ± 50 sediment cores were augered throughout the development site for
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evaluation. The sediment samples were evaluated on-site for redoxymorphic soil features, soil
wetness and gleying after which the samples were discarded.
The GPS coordinates of the riparian boundary and all soil sampling locations were captured and
mapped using Geographic Information Systems (GIS) (ArcMap 9.3) for further processing and
analysis. Aerial photographs, field notes and coordinates of the sampling sites were then used in
combination to identify and delineate the extent of wetlands/riparian areas. The wetlands and
riverine environments were exhaustively delineated as evidenced by the number of GPS points
captured - 249 in total.

3.3. Wetland classification
The wetland areas identified were classified into Hydrogeomorphic (HGM) units according to the
National Wetland Classification System developed by the South African National Biodiversity
Institute (SANBI) (Ollis et al., 2013). The HGM classification system uses the geomorphological and
hydrological features of the delineated wetland unit to determine its classification. The features that
are assessed relate to the way in which water behaves in the wetland system.

3.4. Floodline concerns
A floodplain assessment was undertaken to identify potential flooding concerns. A 1 in 50 year
floodplain assessment could not be undertaken as this GIS layer is the property of the eThekwini
Municipality and cannot be disseminated or viewed by the public. Consequently, a 1 in 100 year
floodplain assessment was undertaken by using the eThekwini Municipality’s 1 in 100 year
floodplain GIS layer which is made available to the public. The 1 in 100 year GIS layer was overlain
onto the proposed development site plan in ArcGIS 9.3 to highlight potential flooding concerns.
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4. WETLAND DELINEATION ASSESSMENT RESULTS
4.1. Wetland delineation and classification
4.1.1. Hydrogeomorphic units
The following two HGM units were identified on the development site:



HGM1

HGM1 is a channelled valley bottom wetland that traverses through the development site in a north
easterly direction (Figure 4.1./Table 4.1.). This HGM unit was not directly connected to the central
watercourse at the time of the site visit. HGM1 extends approximately 150m through the
development site with an average width of 40m. Given the position of the HGM unit within the
landscape, it was evident that HGM1 was located on the valley bottom floor, confined by steep
slopes on either side. This feature was enhanced by the infilling of rubble material along the eastern
portion of the development site creating a bank with a steep south facing slope. The vegetation unit
indicator assisted in identifying the boundary of the HGM unit. Subsequently, the soil unit indicator
was primarily used to identify the wetland boundary. Soil samples were augered at regular intervals
perpendicular to the HGM unit every ±1m along the edge of the wetland and assessed for
redoxymorphic, moisture content and clay features. On assessing the soil samples the temporary
wetland zone was clearly distinguishable. Terrestrial soil samples were grey-brown in colour and
showed little evidence of mottling (Figure 4.2.).
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FIGURE 4.1: Map illustrating HGM units
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FIGURE 4.2: A sample sediment core from HGM1



HGM2

HGM2 is a watercourse with an associated riparian area (Figure 4.1./Table 4.1.). The active river
channel is located on the valley bottom and confined by steep banks on either side of the channel.
Alluvial deposits were not present because of the high flow rate resulting in most/if any alluvial
deposits being washed further downstream into the Umdloti River. Clearly, sporadic high
discharges following heavy rainfall events are very effective in removing channel deposits.
Consequently, topography and vegetation were used as the primary indicators to delineate the
riparian boundary. The steep slopes on either side of the channel assisted in identifying the
inflection point between the riparian area and terrestrial area. Like most of the development site,
IAP species were present adjacent to the river channel. IAP species identified included Balloon Vine
(Cardiospermum grandiflora), Lantana (Latana camara) and Syringa (Melia azedarach).
TABLE 4.1: HGM units present on the development site (DWAF, 2008; Ollis et al., 2013).
Wetland type

Channelled
valley bottom

Illustration

Description
Linear fluvial, net depositional valley
bottom surfaces which have a straight
channel with flow on a permanent or
seasonal basis. Episodic flow is thought
to be unlikely in this wetland setting.
The straight channel tends to flow
parallel with the direction of the valley
The valley floor is a depositional
environment such that the channel
flows through fluvially-deposited
sediment. These systems tend to be
found in the upper catchment areas.
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River

Linear fluvial, eroded landforms which
carry channelized flow on a permanent,
seasonal or ephemeral/episodic basis.
The river channel flows within a
confined valley (gorge) or within an
incised macro-channel. The “river”
includes both the active channel (the
portion which carries the water) as
well as the riparian zone.

4.1.2. Perceived wetland areas
Perceived wetland environments (Figure 4.1.) were investigated in detail to ascertain if these
environments were in fact true wetland environments. The soil wetness indicator was used as the
primary wetland indicator to ascertain if perceived wetland areas were true wetland environments.
Soil morphological indicators are far more permanent indicators than other wetland indicators
because they retain signs of wetland conditions long after the wetland has been transformed
(DWAF, 2005). Consequently, the soil profile of perceived wetland environments was extensively
sampled to examine the soil profile and verify the presence/absence of wetland conditions. It was
found that the soil profile was absent of hydrogeomorphic soil features and had limited clay
content. Therefore, these cannot be regarded as true wetland environments. A closer inspection of
the vegetation revealed the presence of densely vegetated Napier Grass (Pennisetum
purpureum Schumach). Native to tropical Africa, Napier Grass is an invasive alien plant species that
forms dense stands which can replace smaller and less vigorous indigenous species. In addition, it
causes narrowing of water channels and increased siltation as well as obstructs access to
watercourses. Napier Grass is classified as a category 2 invader under the National Environmental
Management Biodiversity Act 2004– Alien and Invasive Species Regulations 2014 and can therefore
be removed from the development site.
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FIGURE 4.3: Napier Grass (Pennisetum purpureum Schumach)

4.1.3. Artificial wetlands areas
Numerous small patches of artificial wetland areas have been created along the edge of the
embankment located in the east of the development site (Figure 4.1.). The infilling of rubble have
significantly modified the topography of the development site creating small localised depressions
at the top of the bank. These depressions have accumulated sediment over time and encourage
ponding during the wet season creating suitable conditions for plant growth. Pennisetum
purpureum Schumach is well established in these areas creating localised clumps of dense
vegetation. Given that P. purpureum Schumach is an invasive alien plant species, it can be cleared
from the artificial wetland areas.

FIGURE 4.4: Rubble found within the development site
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4.2. Floodline concerns
The 1 in 100 year floodplain assessment revealed that if a flooding event were to occur flooding
effects will be concentrated at the confluence of the two watercourses at the bridge at Garland
Street (Figure 4.1.). The lower reaches of HGM1 will be primarily affected with a fairly significant
area of land being flooded. However, the eThekwini Municipality’s 1 in 100 year floodplain GIS
shapefile layer is not comprehensive enough and does not provide floodplain information for the
two watercourses found within the proposed development site. Therefore, a detailed floodline
assessment was unable to be undertaken for the two watercourses owing to the lack of floodline
data. A site specific floodline assessment should therefore be undertaken by a specialist hydrologist.
to delineate the 1 in 100 year floodline for the watercourses within the development site. This will
provide a more in depth understanding of the land that could potentially be affected by a 1 in 100
year flooding event.

4.3. Buffer zones
Buffer zones are areas of vegetation upslope of the wetland boundaries which are requested to
protect the wetland from developmental or landuse changes. Protection may also extend to peak
runoff / flood flows and the buffer zone may also provide feeding / breeding areas for wetland or
river fauna and accordingly enhance the corridor function of drainage lines. Currently, no national
guidelines regarding buffer zones exist (Rountree, et. al., 2008) and various buffer widths are
utilized, most commonly 20m and 30m. In this study, we propose a 32m buffer zone around HGM1
and 20m buffer zone around HGM2. A 20m buffer around the riparian will maintain the integrity of
the wetland watercourse/riparian area in its current state. This is provided that the
recommendations and mitigation measures outlined in this report and the environmental
management plan are adhered to.
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5. IMPACTS
5.1. Direct impacts during construction phase
Construction of the proposed development will take place outside the buffer zone of the HGM units
therefore the proposed development will not have any direct impacts on the wetland environments.

5.2. Indirect impacts during construction/post construction phases
Despite construction of the proposed development taking place outside the buffer zone of the HGM
units, it will still be in close proximity to the HGM units and therefore pose indirect impacts to these
wetland environments. There are a range of indirect impacts that could impact on the wetland
environments; some of these impacts are discussed below.


Removal of vegetation
The removal of indigenous vegetation during construction by machinery or by workers
accessing the site will reduce the ecological condition of the environment and result in a
significant reduction in available habitat for indigenous faunal species. In addition,
excavation in close proximity to the HGM units will most likely lead to increased erosion and
sediment transfer to HGM1 and HGM2.



Bank alteration and disturbance to slope stability
During the construction phase there will excavation throughout the development site.
Alteration of the slopes will decrease bank stability and increase localised erosion.
Consequently, there may be increased sediment transfer to HGM1 and HGM2 through wind
and water action which will increase sedimentation within wetland/riparian environments.



Alteration hydrological regime
Given that there will be significant alteration of the slopes, there will be disruption of subsurface flow and input of water to HGM1. Following construction there will be increased
compaction and the installation of hard surfaces within the development site. This will lead
to reduced infiltration and increased surface run-off increasing water input into the
watercourses.
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Proliferation of Invasive Alien Plants (IAP )Species
Once areas have been cleared of vegetation it is most likely that invasive alien plants, such
as Pennisetum purpureum Schumach, will colonize certain areas posing a threat to
indigenous vegetation. IAP species have the ability propagate and proliferate rapidly. Once
established IAP species outcompete indigenous plant species for natural resources
therefore altering the structure and functioning of terrestrial ecosystems.

It is therefore proposed that all phases of construction and post construction phases can be
controlled and monitored to ensure that the above is prevented. Given sufficient care during the
construction phase, this possibility can be eliminated almost completely.
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6. RECOMMENDATION AND MITIGATION MEASURES
6.1. Proposed recommendations


Restrict construction to the drier months if possible to avoid sedimentation of wetland
features.



Remove all invasive alien plant species.



Re-vegetate all disturbed areas with indigenous wetland species.

6.2. Proposed mitigation measures


All development footprint areas should remain as small as possible and should, ideally, not
encroach onto sensitive wetland areas.



Care must be taken not to remove indigenous vegetation unnecessarily from the
development site.



Soil excavated should not be piled close to the stream banks to prevent surface run-off and
sedimentation of the stream.



Minimise wetland zone crossings to conserve aquatic habitats.



All spills should be immediately cleaned up and treated accordingly and reported,



During all phases of the construction, appropriate sanitary facilities must be provided and
all waste removed to an appropriate waste facility.



To this end, it will be necessary to monitor the water table at the various HGM units.



Implement alien vegetation control program within the affected wetland areas.



It must be ensured that all hazardous storage containers and storage areas comply with the
relevant SABS standards to prevent leakage. All vehicles must be regularly inspected for
leaks. Re-fuelling must take place on a sealed surface area to prevent ingress of
hydrocarbons into topsoil.



Monitor all systems for erosion and incision.



There is a need to determine the seasonal assimilative capacity of the wetlands in order to
determine:
o

Possible flooding risk during overflows

o

Possible interference of natural flood attenuation capacity of the wetlands.
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7. CONCLUSION
7.1. General summary
The proposed development entails the expansion of the Pakco Industrial Park, Pakco Street,
Verulam, eThekwini Municipality, KwaZulu-Natal. The development site is located in the U30B
quaternary catchment, within the Mvoti to Mzimkulu Water Management Area (MWA 11) and
North Eastern Coastal Belt Ecoregion (Ecoregion 17). Two HGM wetland units were delineated and
mapped on the development site. HGM1 is a channelled valley bottom wetland whilst HGM2 is a
river with an associated riparian area (Figure 4.1). After a detailed site investigation and extensive
sampling protocol, it was found that the remaining perceived wetland areas cannot be regarded as
wetland environments. It was clearly evident that the soil profile in these perceived wetland areas
were not indicative of typical wetland soils i.e. the presence of hydrogeomorphic soil features and a
high clay content. In addition, perceived wetland areas were densely vegetated with Napier Grass
(Pennisetum purpureum Schumach) an invasive alien plant species. Given the nature of the plant,
Napier Grass can be removed from the development site. Similarly, Napier Grass which occurs
within artificial wetland areas can also be removed. The 1 in 100 year floodplain assessment
revealed that if a flooding event were to occur flooding effects will be concentrated at the
confluence of the two watercourses at the bridge at Garland Street. However, a site specific
floodline assessment should be undertaken by a specialist hydrologist to delineate the 1 in 100 year
floodline for the watercourses within the development site. This study concludes by identifying
activities and potential negative impacts of the proposed development on the wetland ecology.
Potential activities include vegetation removal and bank alteration. Potential negative impacts
associated with the development include increased surface run-off from excavated areas,
sedimentation of the wetland area, alteration of hydrological regimes and the proliferation of
invasive alien plant species. Mitigation measures suggested include re-vegetation of excavated sites
as well as implementation of measures to reduce surface run-off.
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