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1. INTRODUCTION
1.1 Background

Confluent Environmental (Pty) Ltd. were appointed to provide aquatic specialist inputs to a
rehabilitation plan required as part of a Water Use License Application for the development
of a sports complex on George Rex Wetland in Knysna, Western Cape. The George Rex
wetland is located on Erf 12403.

1.2 Description of George Rex Wetland

Erf 12403 is located adjacent to the Knysna Estuary in the K50B quaternary catchment. The
George Rex Wetland is a classified as a wetland flat, located on a very low gradient slope,
and is mostly dependent on groundwater. The wetland was historically more directly linked
with Knysna Estuary where it was associated with the floodplain. The entire wetland is
located between 2 and 3 m above mean sea level (WSP Environmental, 2006), meaning that
it lies within the Estuarine Functional Zone (EFZ). The site has a very shallow water table.
The mostly flat terrain drains slowly into the Knysna Estuary in a south-westerly direction.

The entire site is 19.406 ha in extent, and the extent of the wetland at the site is 71% which
is equal to 13.8 ha (Rountree and Scherman, 2017).

1.3 Condition of the Wetland

The Present Ecological State (PES) of the George Rex Wetland was classified as C
(Moderately Modified) by the Department of Water Affairs and Forestry (DWAF, 2008) and
C/D by Rountree and Scherman (2017) who also determined the Ecological Importance of
the wetland to be Moderate. The latter classification is due to the historic combination of
freshwater and estuarine wetlands which increase the complexity and biodiversity
associated with the site. Although Phragmites australis reed beds are common throughout
South Africa, they are locally uncommon with most areas having been transformed around
Knysna. Therefore this habitat type is locally important. Vegetation at the site has been
modified from a more estuarine / brackish plant community to a more freshwater-adapted
community over time (Figure 1). This is due to increased freshwater inputs related to
stormwater runoff from adjacent developments (Hunters Estate) and surface and sub-
surface flows emanating from the wastewater treatment works adjacent to the site.
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Figure 1. Wetland vegetation mapped on a photo from 1936 (a) compared to a survey conducted at
the site in 2003 by Bornman and Adams (b; 2004).

1.4 Layout of the Proposed Development

The recommended development option proposed by Rountree and Scherman (2017) was a
40% development footprint, which would allow for rehabilitation of 60% of the wetland
remaining at the site. The proposed 40% development plan produced by Vreken is shown in
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Figure 2. In addition to housing retail and sports facilities, the development will have access
via George Rex Drive and a road is proposed to be built through the wetland from Howard
Street to the south.

PLAN 3

KNYSNA
ERF 12043

LAYOUT 7
PREFERRED PROPOSAL

Figure 2. Proposed layout of the development at George Rex wetland which has a footprint of 40% of
the wetland area.

2. REHABILITATION PLANNING
2.1 Managing Urban Wetlands

Urbanisation is a world-wide trend which frequently results in the loss and transformation of
wetlands through draining and infill, and as such represents one of the biggest threats to the
integrity of wetlands. However, urban environments are greatly enhanced by the presence of
ecologically functional wetlands which also provide a range of benefits for people. These
benefits include flood attenuation, soil erosion control, pollution control, noise reduction,
carbon sequestration, micro-climate control, and opportunities for recreation and education.
In addition wetlands provide refuge and habitat for a diverse range of plants and animals,
and can enhance ecological connectivity. Urban wetlands help make cities liveable.
However, wetland losses in urban areas globally are an ongoing trend, reflecting the lack of
understanding and value placed on the benefits provided by wetlands.

While it is recognised that the restoration (return to pre-impacted state) of most urban
wetlands is difficult to attain, the rehabilitation of wetlands towards the provision of a wide
range of ecological functions is achievable. While the modified system may not be exactly
the same as the pristine version, substantial benefits can be derived and maintained from a
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social and ecological perspective (Box 1). Given the magnitude of losses, wetlands are often
the only systems supporting wildlife in urban environments.

Box 1: Sydney Olympic Park Case Study

There are a number of similarities between George Rex Wetland and the Sydney
Olympic Park (SOP) in Australia. The SOP has already been developed, and provides an
excellent example of what can be achieved through imaginative management of urban
wetlands and embracing the connection between wetlands and urban development. Both
developments involve sports and recreation complexes embedded within a natural
environment that happens to include wetland habitat. These wetland habitats both
include a matrix of freshwater and brackish / saltwater habitats. The rehabilitation of
wetlands at both sites was a condition for development consent. In both cases, the land
area was split between the development and wetland areas. At SOP the split was 60/40
and at George Rex it is 40/60 respectively. In both cases, freshwater had become more
dominant than saltwater over time and increased tidal exchange was recommended.

SOP is marketed as an urban oasis for people and wildlife. It incorporates bike trails,
walking trails and boardwalks with interpretive information en route. Wetland habitat in
the park supports endangered frog species
protect amphibians. Migratory birds breed and feed in the wetland, providing bird-
watching opportunities and enhancing th
experiendibng p@awies in urban settings. The
are legally protected. About 30 000 school children tour the wetland each year and there
is a wetland education centre on site that caters for workshops and training.

The wetland area in SOP is approximately 200 ha which is far greater than the 13.8 ha in
George Rex Wetland. However, Knysna is proportionally smaller than Sydney, and
George Rex Wetland is one of the few remaining urban wetlands that could provide
similar opportunities to the wildlife and communities of Knysna and the Garden Route
once rehabilitated.
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2.2 The Planning Process

In order to compile an effective rehabilitation plan, it is necessary to have a good
understanding of the causes of degradation as the aim of rehabilitation is to treat the
underlying causes and not just symptoms of degradation. To gain an understanding of
George Rex Wetland the site was visited on a number of occasions during the first half of
2019 and available literature on the site was reviewed with particular emphasis on the
Reserve Determination study compiled by Rountree and Scherman (2017). Wetland
rehabilitation refers to the process of
ecosystem health, service delivery and function, and halting the further decline in wetland
health.

2.3 Aims for Rehabilitation

The Reserve Determination study set the Target Ecological Category for the site as C,
Moderately Modified. Wetlands in this category have experienced the loss and change of
natural habitat and biota, but the basic ecosystem functions are still predominantly
unchanged. While it is acknowledged that the wetland can never be fully restored to a
pristine state, the causes of degradation can be mitigated to a large extent, greatly improving
the resilience and functions of the wetland ecosystem for wildlife and humans alike.

3. CAUSES OF DEGRADATION AT GEORGE REX WETLAND

A summary of the primary causes of degradation and loss of ecological function at George
Rex Wetland are provided in this section with a visual reference in Figure 4.

3.1.1 Stormwater Drainage

A drainage channel has been excavated along the eastern and southern boundary of the
wetland in order to concentrate stormwater flows and reduce flooding over the site (Figure
3). Infill dumped along the edge of the channel has had the effect of reducing soil saturation
for wetland plants and reducing dispersive flows across the wetland (also discussed in the
following section on dumping). Seepage from the WWTW also enters the drainage channel
impacting on water quality.

3.1.2 Reduced Estuarine Connectivity and Increased Freshwater Dominance

A culvert located on the corner of George Rex Drive and Howard Street was constructed to
help drain stormwater out of the wetland under the road and into the estuary. Presently the
land is higher on the estuary side of the road meaning that freshwater does not drain out of
the wetland well, and saltwater cannot drain into the wetland except under high water levels.
This is one of the factors leading to increased dominance of freshwater (and associated
plant communities) in the wetland. Inflows of stormwater from neighbouring land (ie. Hunters
Estate) and the WWTW have increased the amount of freshwater entering the wetland,
which is mostly retained on site due to the blocked culvert (Figure 4).

Aguatic Specialist Report [8] /\<

—
confluent

environmenta

assisti



George Rex Wetland Rehabilitation Plan July 2019

3.1.3 Dumping and Infilling

Large quantities of wood waste and sawdust (30 000 to 40 000 m®) were historically dumped
on the southern half of the wetland, although the location of this dump is difficult to locate as
most of it has decomposed. This represents a type of infilling. Spoil material was dumped
along the western bank of the artificial canal that was excavated to channel stormwater
(Figure 3 and red outline in Figure 4). This had the effect of providing disturbed soil that was
easily colonised by alien plants and altered the local topography through reducing the water
table, preventing wetland plants from colonising this area. There are areas where soll
material has been stockpiled which also has an infilling effect (orange outline in Figure 4),
but these are largely located within the development footprint and therefore do not require
rehabilitation.

Figure 3. Drainage channel embankment separating wetland vegetation (right) from mown wetland
vegetation (left).

3.1.4 Mowing

Large areas of the site are mowed on a regular basis by the land-owner as the vegetation
growth was viewed as a fire hazard. This has reduced the extent of obligate wetland plants
such as Phragmites australis and Typha capensis. The extent of mowing can be seen in
Figure 4.

3.1.5 Sewage

The Knysna 2 SBR wastewater treatment works (WWTW) is located approximately 100 m to
the north of the site and consists of a number of lined sludge ponds. Polluted water from the
WWTW enters the wetland via surface water discharge as well as sub-surface seepage
(WSP Environmental, 2006). The wetland provides an important scrubbing function because
nitrogen levels and faecal coliforms in water originating from the plant have frequently
exceeded General and Special limits. A continuous supply of nutrient-rich water has resulted
in the establishment of beds of Phragmites australis and Typha capensis which play an
important role in the uptake of nutrients. Were it not for the scrubbing function provided by
the wetland, polluted water from the WWTW would enter the Knysna estuary.
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3.1.6 Alien Vegetation

Alien plant species have invaded all of the disturbed areas of the wetland, including the soil
stockpile (orange outline in Figure 4), drainage channel banks, along roads and around the
old farm house. Extensive alien vegetation corresponds with the red outline of the drainage
channel shown in Figure 4. More isolated alien trees (as well as indigenous trees) are
located in the extensively mown area.

Figure 4. Aerial drone image (2018) of the George Rex Wetland showing degraded features. Blue
arrows show the stormwater channel, the red area is the stormwater channel embankment, the
orange area is the historical soil stockpile which has been colonised by alien trees (in the footprint of
the sports complex), and all open areas are mown.The blocked culvert in the south-western corner is
indicated by the blue rectangle.
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4. REHABILITATION RECOM MENDATIONS

According to the Reserve Determination (Rountree and Scherman, 2017) the following
actions should form part of the rehabilitation plan:

9 The blocked outlet point between Erf 12403 and the estuary should be re-opened in
an effort to improve the connectivity of the site with the estuary.

1 Removal of alien invasive vegetation;

Cease mowing the wetland vegetation;

1 Removal of infill material within selected areas to bring the water table back in line
with the original soil level;

1 Replanting of selected wetland species;

1 Promotion of diffuse flows through closure of the excavated canals and berms;

1 Incorporate walkways and recreational / educational areas.

=

All of these actions will be considered as options for rehabilitating the major aspects of
degradation in the wetland. These measures each address one or multiple causes of
degradation. An additional factor that will be considered is the protection of fauna which may
be increasingly attracted to the wetland which will increasingly serve as valuable habitat in
the urban environment.

4.1 Stormwater Management

The proposed stormwater management plan for Erf 12403 produced by Nieuwoudt and Kie
(2018) shows where stormwater will be discharged from open areas, parking and roads into
the wetland. According to the plan there are 4 points where this will occur, and each point
has been circled in red on Figure 5. According to this plan, all the stormwater is discharged
on Erf 12403 and none is diverted under George Rex Avenue. This water will aid in
recharging the aquifer.

The plan proposes to store rainwater collected from roofs in a lined surface water dam, and
re-use it as part of the potable water supply for the development. The proopsed storage dam
is located in the wetland to the south of the development and it is recommended that 4000
m? be set aside for this. There are two inlets to the storage dam which are circled in blue on
Figure 5 for clarity.
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Figure 5. Stormwater drainage plan for Erf 12403 (Niewoudt & Kie, 2018)

The proposed stormwater management plan for draining stormwater from Erf 12403 into the
Knysna Estuary is shown in Figure 6. Stormwater flow has been shown using red arrows for
clarity. The plan shows water drained from the catchment as flowing through the existing
drainage channel, through box culverts under Howard Street (new culvert) to a drainage
channel along the northern and western boundary of the golf course, discharging into the
estuary through enlarged box culverts as shown in the inset with the car in Figure 6. It has
been proposed by the engineers involved that the drainage channel will provide opportunity
for enhanced connectivity with the estuary as seawater can flow up the channel into the

wetland.
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Figure 6. Stormwater drainage plan from Erf 12403 to Knysna Estuary (Niewoudt & Kie, 2018). Red
arrows indicate proposed movement of stormwater through existing drainage channel; blue rectangles
indicate proposed new culvert or culvert upgrades; and the orange rectangle is an additional culvert
recommended in this rehabilitation plan. Or ange arrows are | ocations
embankment proposed in this rehabilitation plan.

Rehabilitation measures concerning the management of stormwater took into consideration
the recommendations made in the Reserve Determination study, along with measures
proposed by Niewoudt and Kie (2018).

4.1.1 Drainage Channel

Recommendations regarding the drainage channel in the stormwater management plan and
those made by Rountree and Scherman (2017) are somewhat opposed. The stormwater
plan continues to view the drainage channel as the best conduit for transferring water off the
site to reduce the risk of flooding, and suggests the drainage channel should be rehabilitated
(Niewoudt and Kie, 2018). A discussion with the engineer about the meaning of rehabilitation
confirmed that the intention would be to reduce clogging by vegetation and increase the
conveyance potential of the drainage channel. This scenario compounds negative impacts
associated with the drainage channel. However, it is acknowledged that large volumes of
water enter the drainage channel from Hunters Estate and may provide an overwhelming
volume of water that the wetland cannot attenuate in its current degraded state.

In contrast, Rountree and Scherman (2017) recommended that the drainage channel be
6closedd to allow dispersive flows through
the reality is that a lot more surface water is entering the site than under natural conditions,
and the wetland may not have the attenuation capacity for safely dispersing flows. Especially
once the sports complex has been built. Furthermore, the goal of reducing freshwater inputs
relative to saltwater inputs to the wetland will not be achievable if high volumes of
stormwater are widely dispersed.
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