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Dear CER

Brief Review of the MCWAP Phase 2A Draft Environmental Impact Assessment Report
(September 2018), and Baseline Aquatic and Wetland Impact Specialist Reports

As requested by the Centre for Environmental Rights, the Freshwater Research Centre undertook a brief
review of the Proposed Mokolo and Crocodile River (West) Water Augmentation Project (Phase 2A)
(MCWAP2A): Water Transfer Infrastructure Draft Environmental Impact Assessment Report (DEIR)
(dated September 2018). In particular, the FRC was requested to focus on the inland aquatic ecosystem
(i.e. rivers and wetlands, according to the National Classification System of Ollis et al. (2013))

components of the project.
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1. Needs and desirability: Inter-Basin Water Transfer Schemes as a water resource option

Public and scientific opposition to Inter-Basin Water Transfers (IBTs) has begun to increase world-wide
due to a growing awareness that water is a finite resource within any catchment, and that the initiation
of a transfer out of a donor catchment may result in a permanent loss of water in that catchment, to the
detriment of its future development (Snaddon et al, 2000). The benefits and costs of IBTs are rapidly
being subjected to critical appraisal, particularly from communities living within the donor catchments.

The needs (environmental, social and economic) of all basins concerned in any IBT must be given equal
weighting, and must be assessed to the same level for each basin. Such a balanced assessment is not
evident in the MCWAP2A DEIR. While the impacts associated with the construction and operation of
the scheme in the Crocodile (West) and Matlabas River catchments are dealt with, in part, in the DEIR,
there is almost no mention in the report of the impacts on the Mokolo River catchment, and, further
downstream, the Limpopo River catchment. Furthermore, on Page 34 of the DEIR, it is stated “As such,
it is not considered to be necessary to negotiate the use of the water with the neighbouring’ staies
is based on the assumption that the scheme will be transferring return flow water (i.e. water that is
surplus to the natural Mean Annual Runoff (MAR) of the catchment) from the Gauteng area to the
Mokolo River catchment (viathe Crocodile (West) River), and as such, this will not constitute a “planned
measure with adverse effects for other states in a shared watercourse”. This makes no reference to the
possible adverse impacts on water quality and the transfer of pest biota between catchments, and
assumes that this water is surplus to needs in the donor catchments. In effect, the neighbouring states
are both donor and recipients of the IBT, and so should be consulted.

In a recent review of IBTs globally, Zhuang (2016) stated that “Because IBTs have enormous ecological
risk, it is necessary to comprehensively analyse the inter-basin water balance relationship, coordinate
the possible conflicts and environmental quality problems between regions, and strengthen the
argumentation of the ecological risk of water transfer and eco-compensation measures”. This implies a
comprehensive assessment of the risks posed to all communities impacted by the IBT, and the
concomitant development of compensation or mitigation measures that will effectively reduce these
risks. In the case of the MCWAP2A assessment, the ecological and knock-on social-economic risks have
not been analysed comprehensively. Potential risks associated with the IBTs in the context of the

Crocodile (West) / Mokolo River catchments are:

Donor (Crocodile (West) River):

 Reduced water availability and changed hydrological regime downstream of the Vlieépoort
Weir;
9 Exacerbation of existing water quality problems due to reduced dilution;

9 Increased phosphate mobility due to fluctuating levels in the Hartbeespoort Dam;
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Recipients (Matlabas / Mokolo Rivers):

 Reduced water quality (increased nutrient enrichment, increased salinization) due to transfer of
poor quality water from the donor catchment;

9 Transfer of problem biota, such as algae and Water Hyacinth;

9 Transfer of other non-native biota;

9 Erosion in recipient rivers, where water is discharged into a natural channel (i.e. Matlabas River,

during scouring).

The southern African sub-continent has been identified as one of world’s water-related vulnerability
‘hotspots’, where the impacts of climate change on freshwater resources will be a threat to sustainable
development in the years to come (Kundzewicz et al, 2007). The primary direct drivers of the
degradation and loss of inland aquatic ecosystems include infrastructure development, land
transformation, water abstraction, eutrophication and pollution, overharvesting and overexploitation,
and the introduction of invasive alien species. All of these threats will be exacerbated in the future by
the predicted shifts in climate. This means that large-scale water abstraction and transfer projects must
take into account the probable shifts in climatic and land-use drivers in the near and distant future. This
has not been taken into account in the MCWAP2A, due to an inadequate examination of the cumulative
impacts of the project.

The cumulative impacts that are of concern, in the context of climate change are:

9 Loss of longitudinal connectivity within the rivers where weirs will be built — this will impact on
the movement of flora and fauna, the hydrological regime, and sediment regime, all of which
can be expected to shift in response to climate change. For instance, some aquatic species are
expected to move to more suitable habitats, but this will be hindered by weirs and other
instream infrastructure;

9 Increased variability in hydrological regimes — river discharges are expected to increase in the
north-eastern parts of South Africa, but also increase in variability (Dallas and Rivers-Moore,
2014). This will drive aquatic ecosystems away from their natural discharge regimes, and an
increase in channel instability, with consequent impacts on erosion, sedimentation, habitat
availability and quality, and biodiversity;

9 Ecosystems that have been made vulnerable by land-use impacts (e.g. pollution, alterations to
flow (either increased or decreased)) are closer to thresholds of change, and so are more
vulnerable to climate change impacts and less resilient. Projected over-abstraction and
regulation of water resources (ground- and surface water) in South Africa will interact with

climatic changes, further reducing flows and impacting on aquatic species (Dallas et al., 2017).
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2. Impact assessment methodology

The DWS Risk Matrix approach was used (as provided in Appendix A of Government Notice 509, 26"
August 2016), and not the criteria stipulated in the EIA regulations (2014). The Risk Matrix is
appropriate for a water use authorisation process, and is not always sufficient for the comprehensive
assessment of impacts, especially in the case of such a large-scale project. The Risk Matrix was designed
to specifically assess the non-consumptive water uses described in Section 21 (c) and (i) of the Water Act
(1998), and it assesses the risk relating to the probable impacts of a proposed activity on the flow and
characteristics of the affected river reaches or wetlands. The rating of the risks uses a scoring system
unique to the Risk Assessment Matrix and developed by DWS. The Matrix does not assess the

significance of impacts, as required by NEMA.

It would be more appropriate, given the scale of the project, to apply the more comprehensive EIA
criteria. For instance, the EIA criteria require an assessment of the cumulative impacts associated with
the project (see Pg 3), and the assessment of the irreplaceable loss of resources, the consequences of
indirect impacts, the reversibility of an impact, and the degree to which an impact can be avoided,

managed or mitigated.

3. Specific impacts on: Rivers (Baseline Aquatic specialist report (Appendix 11 — The Biodiversity
Company (2018)) and sections in the EIR)

The specialist Baseline Aquatic and Impact Assessment report provides a fairly good assessment of the
impacts relating to the construction phase of the MCWAP2A project. However, the assessment of
operational phase impacts is inadequate, especially given the scale of the project. Operational phase
impacts include impacts on hydrology (abstraction from the Crocodile (West) River, scouring of the
pipeline into the ephemeral Matlabas River, and transfer of water into the Mokolo River catchment (via

the Operational Reservoir), water quality, sediment regime and erosion, and the transfer of biota.

The following bullet points list the specific concerns with regards to gaps in the assessment of the

affected rivers.

3.1. Hydrology and water quality

9 Abstraction from the Crocodile (West) River catchment is a concern, in the context of the
already high water use rates in this catchment, predominantly from irrigation and mining of

platinum and the platinum group metals (PGM), gold, chrome, manganese, iron ore, diamonds,
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dimension stone and mineral sands (DWA, 2013), (see Figure 1), and the impact this is already

having on water quantity and quality in the catchment.
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Figure 1 Broad overview of the project area, showing the donor catchments (Vaal and Crocodile)

and the receiving catchments (Matlabas and Mokolo). From Nemai Consulting (2018).

1 The loss of flow and inundated areas below the abstraction point is raised as an impact of
concern for the operational phase of the project. However, there is no indication of how this
will affect the characteristics of the Crocodile (west) River downstream of the Vlieépoort Weir.
There is also little detail on how the “minimum flows for the Environmental Water
Requirements (EWR) stipulated in the “Preliminary Reserve Determination and Ecological
Categorisation for selected Rivers and Wetlands in the Crocodile (West) Catchment (A20)” will
be implemented. There is no River Maintenance Management Plan (RMMP) for the Crocodile
(West) River, leaving the duty of care to mitigate the impacts associated with the abstraction
weir somewhat vague. An RMMP is recommended, which would stipulate the roles and

responsibilities for mitigation, implementation of the Reserve, and monitoring of the impacts.
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9 The transfer of poor quality water from the donor catchment to the receiving catchments is a
major concern, which is not addressed in the specialist report or the DEIR. The donor Crocodile
(West) River is highly impacted in terms of water quality, which is attributed to the following
(DWA, 2012) (verbatim from the DEIR):

0 “The Lower Crocodile River water quality is deteriorating because of increased salts and
nutrients. There are also increased levels of toxicants in the middle reaches of the river.

0 Urbanisation, industrial diffuse sources and high agricultural return flows are the major
impacting activities.

0 Treated wastewater return flows from the Upper Vaal Water Management Area play an
important role downstream where the water is used in the Crocodile West catchment
area.

0 Organic pollution from point and diffuse pollution sources is a significant contributor
to the poor water quality in the Crocodile River (my emphasis), which is evident in the
highly eutrophic Hartbeespoort Dam.”

I The Hartbeespoort Dam is hypertrophic and has frequent summer-time blooms of algae and the
highly invasive Water Hyacinth (Echhorniacrassipef and these problems could potentially be
transferred to the Matlabas and Mokolo River catchments. Hyacinth has been declared a
category 1b weed in terms of the National Environmental Management: Biodiversity Act (2004) -
Alien and Invasive Species Regulations (ARC, 2014), and must be controlled or eradicated where
possible (ARC, 2014).

9 The assessment of the Hartbeespoort Dam (Appendix 18) concluded the following - “During
winter the load to the impoundment remains constant as the dominant flow remains the
Crocodile River. However, the lowered water level will expose a certain portion of the sediments
and through desiccation and physical action by wind, phosphates can be released when the
impoundments starts to fill. The scale of this release is difficult to assess because the bulk of the
sediment lies within the deeper basin which will not be influenced by the lower winter levels.
There is however, a portion of the sediments deposited in the Crocodile River basin in the
impoundment and a portion of these could be exposed during low water levels. It is for this
reason that there is a possibility that the primary production in the impoundment will increase
during the early spring and summer period when temperature and solar radiation becomes
favourable for algal growth.” This may exacerbate current water quality problems in the

catchment, which may be transferred to the recipient catchments.
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Figure 2 Scoring of overall water quality risks in the donor and recipient catchments of the
MCWAP 2A (data from MacFarlane and Atkinson, 2015).

9 A scoring of the water quality impacts at a catchment scale (i.e. the extent of physico-chemical
modification, and of point and non-point source toxicants in the catchment) was recently
completed by MacFarlane and Atkinson (2015), and this shows a range of scores (out of a
maximum of 1) from 0.67 (Hartebeespoort Dam catchment), to 0.60 (Vlieépoort Weir catchment
on the Crocodile (West) River), to 0.2 (the Matlabas River catchment) to 0.08 (Mokolo River
catchment at the dam) (Figure 2). This shows a marked deterioration in water quality in the
donor catchment, in comparison with the recipient catchments.

1 The water quality analysis that was performed did not include an analysis of nutrients. As can
be seen from the paragraphs above, the transfer of nutrients into the receiving catchments is a
major concern not addressed by the specialist.

9 There is very little detail provided on the quantity and quality of water that would be released
into the Matlabas River during valve scouring, apart from reference to this occurring every 5
years. This is likely to have a significant impact on the hydrology and water quality in this
ephemeral system, and so must be assessed. It can be expected that the release of any quantity
of poor quality water into the channel of the Matlabas River will carry the risk of:

0 Increasing nutrient enrichment in the catchment;
0 Increased salinity in the catchment;
0 Erosion at the point of discharge, and sedimentation further downstream;

0 Transfer of biota, and
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0 Loss of species sensitive to changes in hydrological regime, water quality and habitat

condition.

3.2. Biodiversity
i The affected river reaches in the Crocodile (West) River and Matlabas River were visited only

during one, low flow season, whereas a project of this magnitude warrants an understanding of
the wet season characteristics of the sites, and the seasonal variation. There is also a worrying
lack of information on the operational impacts on riverine biodiversity, once again relating to
changes in hydrology, water quality, sediment regime and the transfer of biota.

With regard to the lower Crocodile River, the River Health Programme (2005) found the
following:

“According to the RHP (2005), only hardy fish species are present in the lower Crocodile River,
which can be ascribed to the loss of habitat and connectivity of the river. The Fish Assemblage
Integrity was thus found to be poor. The Macro-invertebrate Integrity was also categorised as
poor, with reduced water quality and diminished flows leading to dry sections and isolated
pools. This reduction in suitable habitat has a severe impact on invertebrate diversity. Also the
Instream Habitat Integrity was identified as poor due to extensive irrigation and multiple

abstraction points along this reach of river which has a severe impact on river functioning.”

In other words, this river is already under severe stress, which is clearly having an impact on the
biota. This means that the further abstraction of water (which will have a direct impact on
habitat and connectivity) will lead to further deterioration of the aquatic communities inhabiting

the river (and surrounds).

9 The transfer of biota, in particular of pest species, is of concern in the consideration of IBTs. In
an assessment of the Orange River Project (transfer from the Great Fish to the Orange River),
the most pronounced shift in the biota in the recipient river reach was the shift to dominance by
the pest blackfly species Simulium chtieri, to the detriment of the original benign populations
of Simulium adersind S. nigritarse(O’Keeffe and de Moor, 1988). Simulium chutterinow
causes severe damage to livestock in the lower reaches of the river: the feeding activities of
swarms of adult females cause stock damage and disturbance during spring months. All of the
shifts in the invertebrate fauna in the recipient catchment could directly be attributed to the
changes in flow regime caused by the transfer, particularly the loss of flow variability, and the
shift from a seasonal to a perennial river (Snaddon et al, 2000). This has led to an increase in
the total area of available erosional habitats, which are favoured, in particular, by simuliid

larvae.
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i The extensive and frequent blooms of algae and Water Hyacinth in the Hartebeespoort Dam
raise the concern of these species being transferred into the recipient catchments. This needs

to be assessed as an impact.

3.3. Geomorphology, sediment and erosion:

Up to 4% of the sediment load that is in suspension in water abstracted from the Crocodile (West) River
will be removed from the water, with 2% returned from the desilting works. There is no information on
how this silt will be returned to the river, and when. There is also a lack of consideration of how this
shift in sediment regime will impact the downstream reaches of the Crocodile (West) River, over the
short- and long-term. For instance, a reduction in sediment load may lead to downstream erosion, as
the river seeks to regain its natural load. This will impact on the condition and availability of riverine
habitat for the biota. The only mitigation measure provided in the Impact Assessment is “Riverine
sediment management must occur in a manner which replicates natural sediment movements”, which is
vague. This highlights once again the need to sample the river at high flow, in order to understand the

seasonal variability in sediment transport, so that this could be replicated as mitigation.

The location of borrow pit SS1 within the watercourse will also have a significant local and downstream
impact on sediment transport. Removal of sand from this site will release sand into the water and lead
to sedimentation of habitat downstream.

4. Specific impact on: Wetlands (Appendix I5 — Index (2018))

The NFEPA wetland map (used for the “Baseline Aquatic and Impact Study” specialist report) is not an
adequate tool for assessing wetland presence or extent, however, the wetland specialist (in the
“Wetland Impact Assessment” report) has used imagery and knowledge of the area, and ground-
truthing to identify impacted wetlands. The hydropedology (wetland soils) and wetland vegetation is
described in some detail in the Wetland Impact report, however, there is no mention of other species
that may depend on these ecosystems. Wetland dependent species are mentioned in the Terrestrial

Ecological Impact Assessment Report, but should also be assessed by the wetland ecologist.

One of the main concerns with regards to impacts of MCWAP2A on wetlands relates to the inundation
of wetland habitat above the Vlieépoort Weir. Several kilometres of river will be inundated and
although there is assurance that “very little of the stream bank will be flooded” and “the loss of habitat
will be confined to the river itself”, this seems unlikely. The Wetland specialist goes on to state that
there will be silt deposition on the floodplain of the Crocodile (West) River and the establishment of

wetland plants. This implies that there will be a shift in the type of wetland habitat occurring above the
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weir, with an increase in sedimentation. This seems to contradict the statement that there will be no
loss or alteration of wetland habitat above the weir. This should be elaborated on further.

5. Summary statements and recommendations
The impacts associated with the operational phase (water quality, hydrology, sediment regime,
erosionand transfer of biota) have not been adequately considered

9 The transfer of water between catchments of the Limpopo River Basin will impact on neighbouring
states, and there must therefore be consultation with these states prior to authorisation, according
to the Revised Protocol on Shared Watercourses in the South African Development Community
(SADC) Region. South Africa has not complied with itsbligations and international best practices.

1 The predicted impacts related to climate change have not been considered in the assessment of
impacts. The primary direct drivers of the degradation and loss of inland aquatic ecosystems
include infrastructure development, land transformation, water abstraction, eutrophication and
pollution, overharvesting and overexploitation, and the introduction of invasive alien species. All of
these threats will be exacerbated in the future by the predicted shifts in climate. This means that
large-scale water abstraction and transfer projects must take into account the probable shifts in
climatic and land-use drivers in the near and distant future. This has not been taken into account in
the MCWAP2A, due to an inadequate examination of the cumulative impacts of the project

I The Impact Assessments submitted for the aquatic components of the DEIR (Surface Water and
Wetlands) make use of the Department of Water and Sanitation’s Risk Assessment Matrix protocol
(GN 509 of 2016) for the assessment of the risks associated with probable impacts. It would be
more appropriate, given the scale of the project, to apply the more comprehensive EIA criteria
For instance, the EIA criteria require an assessment of the cumulative impacts associated with the
project, and the assessment of the irreplaceable loss of resources, the consequences of indirect
impacts, the reversibility of an impact, and the degree to which an impact can be avoided, managed
or mitigated.

9 The field assessments for both the wetlands and rivers components were done during a single, low
flow season, and with a project of this magnitude, there should have been budget and time put
aside to include more than one sampling occasion, in order to investigate the high flowseason
(summer) characteristics of the sites, and the seasonal variatiothe parameters that were
measured. Furthermore, nutrients were not analysed in the river water samples, whereas nutrient
enrichment is currently a problem in the donor catchments.

1 The assessment of operational phase impacts on the affected rivers is inadequate, especially given
the scale of the project Operational phase impacts include impacts on hydrology (abstraction from
the Crocodile (West) River, scouring of the pipeline into the ephemeral Matlabas River, and transfer
of water into the Mokolo River catchment (via the Operational Reservoir), water quality, sediment
regime and erosion, and the transfer of biota.

9 Deterioration in water quality in the recipient catchments is aajor concern.The quality of water
in the donor catchments is significantly worse than in the recipient catchments.
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1 The transfer of biota, specifically algal and Water Hyacinth blooms, from Hartbeespoort Dam is a
major concern.

9 Further deterioration in waer quality and habitat in the donor Crocodile (West) River is of great
concern, given the current statewWater quality in the river is already having an impact on the biota,
and this will worsen with water abstraction out of the catchment.

1 Slight shiftsin sediment regime can be expected to occur during operation of the MCWAP 2A, but
the consequences of this impact have not been adequately assessed.

1 There is very little detail provided on the release of water into the Matlabas River during valve
scouring apart from reference to this occurring every 5 years. This is likely to have a significant
impact on the hydrology and water quality in this ephemeral system, and so must be assessed.

1 There is no River Maintenance Management Plan (or anything similar}tie donor and recipient
rivers and so little indication of how the operational impacts will be managed into the future. Such
a plan should specify the roles and responsibilities and detailed management actions to ensure that
mitigation measures are implemented and monitored.

1 The Wetland Impact Assessment report provides sufficient detail on the soils and geology of the
wetlands delineated within the project area, but there is no information on the biota inhabiting the
wetlands, or those that dependmthese ecosystems

Please do not hesitate to contact me should you need to discuss any of these points further.
Yours sincerely

Baddo

Kate Snaddon
Pr. Sci. Nat (400225/06)
Freshwater Research Centre
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