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1. Summary
The draft Environmental Impact Assessment (EIA) for the proposed Linksfield Mixed
Use Inclusionary Development is based on incorrect assumptions regarding flood risk
and inappropriate management of storm water runoff.
Specifically the EIA needs to address:
a) The 1:50 and 1:100 flood lines presented are outdated and the flood risks are
understated. Peak flow volumes in the Jukskei River have risen and will
continue to rise. Flood lines need to be recalculated taking into account
increased peak flows of the Jukskei River and anticipated increases in the
future. The flood line determination must be made available for comment.
b) The development will increase storm runoff volume, speed of runoff and will
deliver additional pollution to the Jukskei River. The offsets proposed are a
last resort to limit downstream flood risk and out of line with current practice
of using controls at the source of the runoff, and they offer nothing to reduce
the additional pollution. The Stormwater management design for this
proposed development requires the incorporation of near source controls to
give a more sustainable outcome. The detailed design must be made
available for comment.
It should be noted that this Environmental Impact Assessment and consultation with
Interested and Affected Parties is taking place in the drier phase of the Highveld
rainfall cycle. If it had taken place in the summers of 1999/2000 or 2009/2010 it
would have been against a background of floods, disruption of traffic and local
authorities struggling to fix damage and deal with resident complaints. The wet
phase will return around 2020 but with the added impact of another ten years of
development. This underlines the seriousness with which these issues must be
addressed.
An explanation of these concerns, the reasons for their importance and the need for
a revision is presented.

2. Flood lines understate the risks
a. Peak flow volumes are increasing
The Nietgedacht A2H023 hydrological site managed by Department of Water and
Sanitation (DWS) is the only station on the Jukskei River that has long term
monthly peak flow data. Statistical modelling and analysis of this data1 is
represented in Figure 1, showing increasing peak flows and increasing variability
between months. The annual peak flow has increased ten-fold over the last 50 years,
and 86% between 2000 and 2014. A projection over six years to 2020 (when this
Statistical modelling and analysis by L Paul Fatti, Emeritus Professor,
School of Statistics & Actuarial Science, University of the Witwatersrand.
1
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project would still be in construction) shows a further increase of 30% (Figure
2).

Figure 1: Increase in peak flow volume 50 Years Jukskei River

Figure 2: Increase in peak flow for Jukskei River to year 2020

There are two well documented reasons for this increase.
a) The first reason is the increased storm water run-off due to hardening of
surfaces where development that has taken place. Buildings and paving
replace permeable soil with vegetation leading greater run-off volumes,
more rapid run-off and additional pollution.
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b) The second is inter-basin transfer. The cities along the Witwatersrand
watershed receive their water from catchments in the south. After use, much
of this water flows as waste northwards into the Jukskei catchment.
Peak flows will continue to increase in the future. City of Johannesburg (CoJ) and
Ekurhuleni Metropolitan Municipality (EMM) are following policies of
densification to prevent expansion of urban sprawl and the CoJ Corridors of
Freedom will bring more people living in closer proximity to places of work.
Implementing these policies, together with ongoing smaller developments and
incremental improvements made by property owners and local authorities will
lead to continued growth of runoff and discharge of waste water from another
catchment.

b. The effect of climate change
Climate change is expected lead to both increased rainfall and greater intensity
of storms. Indeed this area is already experiencing an increase in volume of
rainfall per thunder storm, or storm intensity, based on an analysis of rainfall for
the region over 50 years (Fatti, 2011). The Johannesburg Climate Change
Adaptation Plan indicates the most likely rainfall trend is an 18% increase in
precipitation by mid-century and a more rapid increase thereafter (JCCCC , 2009).
Recent work on the impact of climate change on water services delivery in
Ekurhuleni concludes that climate change will require adaptation (Piketh SJ,
2012). At a national and provincial level these threats are also recognized and a
call is made for mitigation and adaptation (GDARD, 2012).

c. The role of rainfall cycles
The summer rainfall of the Highveld Region has a number of periodicities
including an 11 year cycle (Kane, 2009). Rainfall recorded in the catchment of the
Edenvale Stream from 1983 to 2014 conforms to such a cycle with wet phases
around 1999/2000 and 2009/2010 being prominent (Figure 3). This EIA process is
taking place in the drier phase of the cycle. If it had taken place in the summers
of 1999/2000 or 2009/2010 it would have been against a background of heavy
rain, floods, disruption of traffic and local authorities scrambling to fix flood
damage and deal with resident complaints. It is likely that around 2020 the wet
phase will return but with the added impact of the long term increase in peak
flows. We should resist viewing this proposed development in the context of
current benign weather but against the long term cycles and trends.
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Figure 3: Rainfall in catchment of the Edenvale Stream

d. Evidence from impact on Edenvale Stream
The 86% increase in peak flow since 2000 (Section 2. a) ties in with observations
on the ground. The Edenvale Stream (also known as Eastleigh Spruit) is the
second largest catchment draining into the proposed development. I have
recorded changes to the catchment and the condition of the stream for more
than ten years and this gives insight to the practical effects of increased peak
flow.
Photographs of the view upstream from the First Avenue Bridge (about 500 m
upstream from the proposed development) show that in 2003 there was no
erosion. Erosion began soon after and gathered momentum from 2007. By 2009
the channel was deeply scoured with infrastructure collapsing (Figures 4, 5 and
6).
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Figure 4: First Avenue upstream view 2003

Figure 5: First Avenue upstream view 2007
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Figure 6: First Avenue upstream view 2009

This can be attributed to ongoing development in the catchment and
modifications made to the channel. In 2005 the bridge and canal structure at
Edendale Road was enlarged “to increase flood capacity” (Bedfordview and
Edenvale News 11 August 2004). EMM has plans to further improve drainage in
the lower section of this stream by upgrading or removing bridges that can no
longer cope with the increased flows. Thus the response of the local authority is
to give the water a less impeded path toward the Jukskei and the proposed
development. EMM is now proposing further large developments in the
catchment of the Edenvale Stream (Bedfordview and Edenvale News 19
November 2014).
What has been recorded here is probably representative of what is happening in
other catchments feeding the Jukskei River, and impacting on the proposed
development.

e. Evidence of current flood levels in the development
The Jukskei River exits the proposed development through a narrow valley which
also has developments on either side of the river (Figure 7).
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Figure 7: The Jukskei River exits the Proposed Development through a narrow valley

In June 2014 field work was undertaken to identify evidence of past flood levels. The
first site examined (Site #1) is at the entry into the narrowing of the valley. There
was flood debris in the trees at a height of 4.0 m above the level of water at this site
(Figure 8).

Figure 8: Flood debris at Site #1

Site #2 is 500 m downstream in the narrow valley where there is a pedestrian bridge.
The underside of the bridge was measured to be 5.5 m above the water level (Figure
9). Flood debris was attached to the underside of the bridge and to tree branches on
the east bank at the level with the bridge, about 6 m above the water level (Figure
10).
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Figure 9: The bridge at Site #2, measured 5.5 m above water level

Figure 10: Flood debris at Site #2

Furthermore, a local resident photographed flood debris at the bridge in May
2011, shown in Figure 11, which indicates flood water had recently passed over
the bridge.
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Figure 11: Flood debris above base of the bridge May 2011

f. Flood line determination for the proposed project
A map with flood lines is given in the draft EIA in Annexure U and Annexure B. It
is easier to show detail using the Town Planning Annexure O Composite. A
section of this has been expanded in Figure 12 to show the area where the
Jukskei River exits the proposed development.
Site #1 is marked. Counting the contours of 0.5 m the 1:50 year flood line is
found to be 5.0 m above normal water level and the 1:100 year flood line 5.5 m
above the normal water level at this point. That is to say, current annual levels
of flooding are almost at the level of these 1:50 year and 1:100 year flood lines.
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Figure 12: Flood lines for the Linksfield Proposed Development

3. Management of increased runoff is inadequate
Annexure Ah provides a Stormwater Management Concept Design for the
proposed development. The proposal mentions two approaches. The first is to
attenuate runoff near source through 24 relatively small retention arrangements.
This approach is only mentioned mid-document and is not discussed further. The
second approach is to allow the increased runoff to flow directly into the Jukskei
River but to offset the downstream peak flow by retaining up to 48 820 m3 of
flow in two tributaries that meet the Jukskei inside the development area. This
raises the following concerns:
a) The requirement for this EIA (and the Water User License Application) is
that alternatives should be considered. This has not been done; only one
preselected option is worked through and presented. The second option
of using the 24 small retention arrangements needs to be worked
through, in addition to other alternatives.
b) I refer to the South African Draft Guidelines for Sustainable Urban
Drainage Systems (Armitage, 2011). These guidelines outline a
“treatment train progression” of controls for achieving sustainable urban
runoff control. First is controls at source (eg water collection, green roofs,
soakaways , sand filters), second is local controls (eg bioretention, swales,
filter strips), third is regional controls (eg retention ponds, constructed
wetlands). The need for these approaches to runoff management is
recognized in applicable planning and policy documents, as one example,
the Gauteng provincial response to climate change (GDARD, 2012) which
calls for runoff control to be at source rather than downstream.
c) Management of runoff should address quality of the water entering the
river in addition to volume and rate of runoff. Urban runoff is inherently
Irwin Juckes
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polluted and runoff controls at source can improve the quality of the
water (Armitage, 2011). The Concept Design presented here does
mention or address the additional pollution that would enter the Jukskei
River.
d) The use of offsets seems to be a last resort fix that is out of line with
current thinking and practice on sustainable runoff management, and will
aggravate the already poor condition of the Jukskei River.
The stormwater management design for this proposed development requires a
genuine attempt to incorporate all types of controls to give a more sustainable
approach to both quantity of runoff and quality of water entering the river.

4. Sources and Acknowledgements
Hydrological records for the Jukskei River were obtained from DWS website
https://www.dwa.gov.za/hydrology/HyDataSets.aspx?Station=A2H023 .
Statistical modelling and analysis of the hydrological data was done by L Paul
Fatti, Emeritus Professor, School of Statistics & Actuarial Science, University of
the Witwatersrand.
Rainfall records used were recorded by Irwin Juckes in Edenvale, location S
26.08.20 E 28.10.10. http://www.edenvaleriverwatch.co.za/projects/rainfalledenvale
Photographs are by Irwin Juckes except Figure 11 which was supplied by Clive
Haslehurst, Manager – Property, Rand Aid.
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