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5.1 Water Availability and Use Rights

Umgeni Water sources water primarily from twelve impoundments on three major water resource systems namely, the Mgeni System (Mooi and Mgeni rivers), the North Coast System (Mdloti River) and the South Coast System (Nungwane, Mzimayi and Mzinto rivers).  Table 5-1 shows the capacities of these resources.
The Mgeni System comprises four dams on the Mgeni River, namely, Midmar Dam, Albert Falls Dam, Nagle Dam and Inanda Dam.  It is augmented by the Mooi-Mgeni Transfer Scheme (Phase 1) which consists of the Mearns Weir on the Mooi River, the Mearns Pumping Station with a maximum transfer capacity of 3.2 cubic metres per second and a raw water transfer pipeline that discharges into the Mpofana Stream, which flows into the Lions River and then into the Mgeni River upstream of Midmar Dam.  The system currently has a stochastic yield (99 %) of 334.5 million cubic metres per annum at Inanda Dam and is the water resource for the greater Durban - Pietermaritzburg region and a primary source for the uMgungundlovu District Municipality.  This system also contributes to the water supply of the Upper (Amanzimtoti to Umkomaas) and Middle (Umkomaas to Scottburgh) South Coast regions.

The North Coast System comprises the Hazelmere Dam on the Mdloti River, which serves as a dual-purpose dam, providing water for both potable and irrigation requirements.  The dam has a stochastic yield (98 %) of 19.0 million cubic metres per annum available for treatment and potable usage, provided the reserve allocation is not imposed.  This system serves the coastal strip and adjacent hinterland, from Verulam in the south to the town of KwaDukuza in the north.  Since July 2007 Umgeni Water has also been abstracting water from the Mvoti River as part of managing the Mvoti Water Works and the supply of bulk potable water to the town of KwaDukuza on behalf of the iLembe District Municipality.

Table 5-1: Water Resource Systems

	System
	Catchment
	Impoundment
	Owner 
	Manager
	Gross Capacity  in million m3

	Total for Umgeni Water Systems
	
	
	
	822

	Mgeni 
	Mooi
	Mearns Weir
	DWA
	UW
	5.1

	
	Mgeni
	Midmar Dam
	DWA
	UW
	235.4

	
	Mgeni
	Albert Falls Dam
	DWA
	UW
	289.1

	
	Mgeni
	Nagle Dam
	UW
	UW
	23.2

	
	Mgeni
	Inanda Dam
	DWA
	UW
	241.7

	
	Mlazi
	Shongweni Dam#
	UW
	UW
	3.8

	
	Msunduzi, Mgeni 
	Henley Dam#
	UW
	UW
	1.5

	Total for Central System
	
	
	
	799.8

	North Coast 
	Mdloti
	Hazelmere Dam
	DWA
	UW
	17.9

	Total for North Coast System
	
	
	
	17.9

	South Coast 
	Nungwane, Lovu 
	Nungwane Dam
	UW
	UW
	2.2

	
	Mzimayi
	E J Smith Dam
	Ugu DM
	UW
	1.0

	
	Mzinto
	Umzinto Dam
	Ugu DM
	UW
	0.5

	Total for South Coast System
	
	
	
	3.7

	Other
	Ixopo
	Ixopo Dam
	UW
	UW
	0.6


# not utilised for water supply

The South Coast System comprises a number of interlinked operational entities.  The Upper South Coast System primarily supports the southern eThekwini Metropolitan area from Amanzimtoti in the north to Umkomaas in the south.  Water resources for this area are obtained from the Nungwane Dam on the Nungwane River (a tributary to the Lovu River), and is substantially augmented by the Mgeni system via the South Coast Augmentation Pipeline and the South Coast Pipeline. 

The Middle South Coast System comprises the coastal strip from Umkomaas in the north to Hibberdene in the south.  This system further supports the southern-most extremities of eThekwini Metro and the northern part of Ugu District Municipality.  To the south, a sand abstraction system on the Mtwalume River serves the Mtwalume Water Works.  The central portion of this area is partly supplied from the Umzinto Water Works, which derives its raw water from the Umzinto and EJ Smith dams on the Mzinto and Mzimayi rivers respectively.  The upper portion, as well as a section of the central portion of this region is supported with potable water from the Mgeni system, conveyed to the region via the South Coast Pipeline.

Registered abstractions are shown in Table 5-2.

Table 5-2: Registered Abstractions 2009/10

	System
	Abstraction Point
	103 m3/d

	Mgeni 
	Midmar Dam

Nagle Dam (Albert Falls Dam)

Inanda Dam
	1,085

	North Coast 
	Hazelmere Dam
	45

	
	Mdloti  River (Ogunjini)
	1.4

	
	Mvoti River
	16

	South Coast 
	Nungwane Dam
	26.5

	
	E J Smith Dam

Umzinto Dam
	12.0

	
	Mkomazi River Well points
	7

	
	Mtwalume River Well points
	7

	Other
	Ixopo Dam
	1.80


5.2 Raw Water Quality

Umgeni Water monitors the quality of the raw water it abstracts for water treatment purposes.  Water quality problems associated with these supplies include eutrophication, high suspended solids concentrations, faecal contamination with associated pathogen risks, and chemical contamination, particularly elevated concentrations of iron and manganese.  
Table 5-3 shows the water quality problems per raw water source.   The Department of Water Affairs is kept appraised of the quality and risks associated with the source water and needs to more rigorously regulate catchment practices and waste discharges, to continue to ensure the long term sustainability of these resources.   

Table 5-3: Water Quality of Raw Water Sources

	System
	Catchment
	Impoundment
	Raw Water Quality Problem
	Water Quality Status

	Mgeni
	Mooi, Mgeni
	Mearns Weir; Midmar Dam
	High algal counts associated with high nutrient concentrations, and iron and manganese problems have been experienced on occasion.
	Good

	
	Mgeni
	Albert Falls Dam; Nagle Dam
	High algal counts associated with high nutrient concentrations and high turbidity/suspended solids.
	Good

	
	Mgeni
	Inanda Dam
	Elevated algal counts, associated with high nutrient concentrations, chemical contamination and high suspended solids.
	Moderate

	North Coast 
	Mdloti
	Hazelmere Dam
	High suspended solids, chemical contamination, eutrophication and faecal contamination.
	Moderate

	South Coast 
	Nungwane, Lovu 
	Nungwane Dam
	High iron and manganese concentrations, high algal counts and aquatic weed infestation, and faecal contamination.
	Moderate

	
	Mzimayi
	E J Smith Dam
	Faecal contamination, elevated algal counts, chemical contamination and high suspended solids concentrations.
	Poor

	
	Mzinto
	Umzinto Dam
	Chemical contamination, faecal contamination, and elevated algal counts and weed infestation.
	Poor

	
	Mtwalume
	River abstraction
	Faecal and chemical contamination as well as high suspended solids concentrations.
	Moderate

	Other
	Xhobo
	Ixopo Dam
	Elevated levels of iron and manganese and high algal counts. 
	Moderate 


5.3 Water Demands, Planned Developments and Shortfalls

Umgeni Water’s bulk water sales growth has recently slowed, but remains positive, and is expected to continue with a flatter but positive growth trend in the short term.  With the economy having emerged from the recent recession, there are expectations of continued housing and commercial growth leading up to, and beyond, the 2010 World Cup event.  Furthermore, the long-term water sales growth trend is not expected to change due to the relative stability of the South African economy.  
Umgeni Water, as a bulk water service provider, requires sustainable and cost-effective water resources to meet its customer’s demands.  In view of the significant lead times required to plan, design, construct and commission major water resource development projects, future medium to long-term water resources from the Department of Water Affairs (DWA), as the custodian of the country’s water resources, have to be secured in a timely manner.  DWA has to date undertaken regional water resource development investigations within Umgeni Water’s area of operation in close collaboration with Umgeni Water and its major customers.  A number of these studies were co-funded by Umgeni Water.  The status of water demand within Umgeni Water’s area of supply, however, requires several of these water resource investigations to be completed as a matter of urgency.  Failing which, customers could be faced with severe water shortages in coming years.   A summary of resource needs is shown in Table 5-4 and described further in the sections that follow.

Umgeni Water will continue to manage its existing resource supplies with the utmost diligence.  In addition, Umgeni Water is investigating alternative sources to assist with meeting the long-term water requirements of the region, including: 

· Completion of a pre-feasibility investigation of a large-scale desalination plant for the eThekwini region, and initiation of a follow-up detailed feasibility investigation,

· Continuation of the reuse investigation at the Darvill Wastewater Works, and

· Involvement in eThekwini Metro’s reuse investigation with the intention of combining the two reuse projects into one regional initiative.

Further initiatives are described in the water conservation and demand management plan further in this Business Plan.
Table 5-4: Summary of Water Resource/Supply needs, timing and estimated cost
	Scheme
	Date Needed
	Timing
	Est. Cost (2009)
	Responsibility

	Phase 2 Mooi-Mgeni Transfer Scheme: Spring Grove Dam
	2007
	Behind Schedule
	R 1,700 million
	DWA

	Phase 1 Mkomazi Water Project: Smithfield Dam
	2010
	Behind Schedule
	R 4,500 million
	DWA

	North Coast Supply System: Raising of Hazelmere Dam
	2012
	Behind Schedule
	R 100 million
	DWA

	Mvutshane Dam
	2012
	On Schedule
	R 136 million
	UW

	Mhlabatshane Dam
	2010
	Behind Schedule
	R195 million
	UW

	Sikoto Dam
	2010
	Behind Schedule
	R 95 million
	UW

	Lower Mvoti Regional Scheme: Welverdient Dam
	2020
	Behind Schedule
	R 1,000 million
	DWA

	Lower Mkomazi Bulk Water Supply Scheme
	2019
	On Schedule
	R 500 million
	UW

	Upper Mvoti Regional Scheme: Mvoti-Poort Dam
	2025
	On Schedule
	R 500 million
	DWA

	Upper Mzimkulu Regional Scheme: Mzimkulu Dam
	2030
	On Schedule
	R1,000 million
	DWA


5.3.1 Mgeni System: Planned Developments and Shortfalls


The Mooi-Mgeni River Transfer Scheme (MMTS) was intended for phased implementation in accordance with growth needs.  Phase 1 of this scheme (MMTS-1) was commissioned in 2003 and comprised the new Mearns Weir on the Mooi River, the raising of Midmar Dam, the provision of a standby pump for the existing Mearn’s Pumping Station and the registration of a servitude of aqueduct along sections of the Mpofana, Lions and Mgeni rivers.

Phase 2 of this scheme (MMTS-2) comprises the proposed Spring Grove Dam (full supply capacity of 141.6 million cubic metres) on the Mooi River, a new pumping station at Spring Grove Dam and a new pipeline to transfer water directly into the Mpofana River, which is within the Mgeni catchment.  The overall transfer capacity of the MMTS will then be increased to its ultimate rate of 4.5 cubic metres per second.

Over the past few years water demands from the Mgeni System have continued to grow, with this past financial year showing a decreased growth rate from the previous year (refer to Figure 5-1).  The current financial year is expected to show a further decline in growth rate with an increase in the years thereafter. Figure 5-1 indicates that demands have already exceeded the 99% assurance of supply level that will be achieved with the commissioning of MMTS-2, and even further augmentation of the Mgeni System is already needed.  At the end of 2007 the Minister of Water and Environmental Affairs instructed the TCTA to implement the MMTS-2 project as quickly as possible in order to augment the existing system and reduce the risk of possible future restrictions.  There is one appeal against the environmental Record of Decision, which is currently being resolved.  At this stage construction is scheduled to be completed in September 2012 with the first water delivered in April 2013.


It is evident from current and projected water demand trends (refer to Figure 5-1), that the planning of the next major water resource development, the Mkomazi Water Project, to support the Mgeni system urgently needs to be brought to a stage of implementation. Without this augmentation of the Mgeni system, Umgeni Water will be unable to ensure that future water demand can be met timeously and at the appropriate level of assurance. Therefore, there is now a need to move beyond the findings of the 1998 Pre-Feasibility study of this scheme and initiate a detailed feasibility level investigation into this augmentation option.

DWA is currently in the process of compiling a terms of reference in this regard to make the necessary appointments to undertake the investigation.  Umgeni Water has undertaken to complete concurrent detailed feasibility level investigations into the associated bulk water transfer infrastructure.  It is envisaged that these investigations will proceed simultaneously and in an integrated manner.

Figure 5-1: Long-term demand projection of the Mgeni system


 Figure 5-2: Long-term demand projection for the Hazelmere (Mdloti) system


Communities within the Ozwathini area are currently supplied with water from a number of boreholes that are proving to be unsustainable. The long-term solution that has been proposed by Umgeni Water for this region is to extend the existing Wartburg pipeline to also serve this region.  However, current levels of water demand in the area do no yet warrant the implementation of this project, and a medium to long-term solution has been developed. 

The proposed Ozwathini Bulk Water Supply Scheme project is located in the uMgungundlovu and iLembe District Municipalities.  The scheme will consist of a 5.5 million cubic metre dam on the Sikoto River (a tributary of the Mvoti River), a raw water pump station and rising main to a 6,000 cubic metre per day water works and a further pump station and rising main to supply potable water to the existing Nondobula Reservoir.  Potable water can be reticulated through existing networks to the various communities within Ozwathini.

5.3.2 North Coast System: Planned Developments and Shortfalls
Water demand in the North Coast region (the coastal strip between Veralum, to the north of Durban, and the town of KwaDukuza) has risen over the past few years and is expected to continue to grow in the future (refer to Figure 5-2).  The drop in demand for the 2008/09 financial year was as a result of a load shift from the Hazelmere Water Works onto the Durban Heights Water Works, and not due to a drop in demand in the North Coast area.

DWA recently commissioned the KwaZulu-Natal Coastal Metropolitan Areas Water Reconciliation Strategy Study, which amongst other things, considered strategies for augmenting the North Coast water supplies.  The augmentation options included:

· Raising of Hazelmere Dam,
· Implementing the Lower Thukela Bulk Water Supply Scheme (BWSS), and
· Building new dams on the Mvoti River (e.g. the Welverdient dam or the iSithundu dam).


Raising the full supply level of Hazelmere Dam by seven metres (85.98 masl to 93.00 masl) to increase the firm yield (98 % assurance) of the resource to approximately 27.3 million m3 per annum, was found to be the most cost effective and quickest option of augmenting the water supply to the North Coast region. 

The environmental Record of Decision for this project has recently been issued.  There is an urgent need for DWA to initiate the necessary processes to ensure the full supply level (FSL) of Hazelmere Dam is raised by 2012 when the upgrade to the associated bulk water supply infrastructure is scheduled to be completed by Umgeni Water.


Following the raising of the Hazelmere Dam, the Lower Thukela BWSS is the most practical scheme to implement to supply additional water to the area.  This scheme would be required to augment the water supplies of the Mdloti System, as the raising of Hazelmere Dam on its own would not provide sufficient resources to supply this area.  The Lower Thukela BWSS will draw water from the Thukela River and will not require raw water storage.  Umgeni Water is in the process of conducting a detailed feasibility investigation for this scheme.


Communities in the largely rural areas inland from the North Coast region (areas bounded by the Thukela and Mvoti rivers and extending from Greytown in the west to Maphumulo in the east) currently receive water from boreholes or small stand-alone surface water supply schemes.  Many communities in this area receive a sub-RDP standard level of service.  

Umgeni Water is currently implementing the Ngcebo Bulk Water Supply Scheme that draws water from the Thukela River to supply potable water to some of these communities.  Furthermore, Umgeni Water is in the process of implementing Phase 1 of the Maphumulo Bulk Water Supply Scheme (BWSS) to supply the communities of Maphumulo, Maqumbi and Ashville.  This scheme will initially draw water directly from the Imvutshane River, which is a tributary of the Hlambitwa River, which in turn is a tributary of the Mvoti River. A detailed feasibility investigation of Phase 2 of this scheme has recently been concluded, which entails the construction of a dam on the Imvutshane River to replace the run-of-river abstraction system.  This will increase the yield from the scheme and ensure a more sustainable supply.  A possible later extension to this scheme is to augment the Imvutshane Dam from the Hlambitwa River. 


In the long-term the intention is to consolidate the various schemes in the area as well as incorporate other communities that fall outside of the supply areas. This can be achieved through the development of a regional bulk water supply scheme that is able to meet the potable water needs of the region on a long-term sustainable basis.  This regional scheme will best be supported by a water resource development on the upper Mvoti River.  Investigations conducted in the past have shown that a small dam at the previously identified Mvoti–Poort dam site would be a potential solution.  Umgeni Water has therefore requested DWA to undertake appropriate water resource investigations linked to developing a dam at the Mvoti-Poort site or at another suitable site in its vicinity.  It is envisaged that the water resource development and transfer infrastructure development investigations will proceed in a concurrent and integrated manner.

DWA and Umgeni Water conducted numerous water resource and supply infrastructure investigations of the lower Mvoti River catchment during the latter half of the 1990s.  At the time, the proposed iSithundu Dam (serving both irrigation and potable water demands) with a downstream abstraction works located near the town of KwaDukuza was identified as being the preferred infrastructure development configuration.  However, a number of critical assumptions have since changed.  Most significantly, legislative changes governing national raw water pricing has led to the irrigation sector withdrawing from the proposed scheme on affordability grounds. The implication is that storage options serving only the potable water sector now need to be considered. 

Umgeni Water has therefore requested DWA to urgently re-institute investigations to review the findings of the previous investigations and develop detailed feasibility plans for the next phase of water resource augmentation for the North Coast System – most likely to be the proposed Welverdient Dam option. Umgeni Water will undertake concurrent detailed feasibility level investigations into the associated bulk water transfer infrastructure.  It is envisaged that both investigations will proceed simultaneously and in an integrated manner. 

5.3.3 South Coast System: Planned Developments and Shortfalls
The water resources that support the Middle South Coast area lack substantial storage capacity, making them especially susceptible during periods of drought.  While the infrastructure linkages between the Umzinto, Mtwalume and Craigieburn water works’ were able to alleviate localised supply shortages during short periods, they were not able to sustain supply over longer periods and water restrictions were often required. 

Several localised solutions were investigated, including an assessment by DWA of the feasibility of a low-level weir on the Mtwalume River to improve abstractions at this point during low flow periods. These minor water resource developments only solve the problem in the short-term.  As with the North Coast area, the Middle South Coast area is experiencing strong growth in water demand, driven by economic growth in the region, and it is envisaged that a major water resource development and/or inter-basin transfers will be required to provide a long-term solution to water scarcity in the area. 


Umgeni Water has commissioned Phase 1 of its South Coast Pipeline that transfers potable water from the Mgeni System to the Upper and Middle South Coast areas.  It is recognised that the Mgeni System has insufficient resources to support this region in the medium to long-term and that a local sustainable long-term scheme needs to be developed to replace it.  The Mkomazi River is best suited for this purpose. Umgeni Water intends initiating a detailed feasibility investigation of the Lower Mkomazi Bulk Water Supply scheme, which will abstract water from the lower reaches of the Mkomazi River for treatment to feed into the South Coast Pipeline.  
The availability of a local sustainable source will then allow the extension of this pipeline (Phase 2) further southwards to increase the area of supply and enable a linkage to other supply systems in the south.  It is unknown at this stage whether storage will be required.  The initiation of this investigation can only proceed once the results from the hydrological study that forms part of DWA’s Mkomazi Water Project Detailed Feasibility Study are available.


The hinterland immediately adjacent to the coastal strip along the South Coast contains largely scattered rural communities residing at elevations of up to 800 m above sea level.  It will not be possible to supply these inland areas from the South Coast Pipeline and they will therefore have to be served by other water resources developments. 

As a result, Umgeni Water intends to investigate the feasibility of a regional bulk water supply scheme that utilises the Mzimkulu River as a source of raw water, to meet the water needs of significant portions of both Sisonke and Ugu district municipalities on a long-term sustainable basis.  The proposed Mzimkulu Regional Scheme entails abstracting water from a dam on the upper Mzimkulu River, treating it at a water works in the vicinity of Underberg and then conveying potable water under gravity along a south-easterly route towards the coastline, supplying numerous rural communities along the way.  Umgeni Water has, therefore, requested that DWA undertake appropriate water resource investigations linked to developing a dam near Underberg on the Mzimkulu River to support this proposed regional bulk supply scheme, and has undertaken to conduct concurrent investigations into the bulk infrastructure transfer served from the dam with DWA.

M
As an interim solution for the inland Bulwer to Donnybrook area, Umgeni Water has, on behalf of Sisonke District Municipality, completed a detailed feasibility investigation of the proposed Bulwer Dam on the Luhane River, which is a tributary of the Mkomazi River. The bulk supply component of this scheme still needs to be undertaken.


Umgeni Water is currently implementing a bulk water supply scheme as part of a larger regional scheme development by Ugu District Municipality aimed at reducing water services backlogs in certain rural areas in the uMzumbe and Hibiscus Coast Local Municipalities. This scheme is situated within the Lower South Coast Sub-Region.  Ugu District Municipality is responsible for the reticulation component of the scheme, which in its entirety, is planned to serve an estimated 101,000 people (approximately  15,300 households) of which about half are currently classified as having a water service backlog.

The bulk component of the scheme will initially comprise of a dam on the Mhlabatshane River (a tributary of the Mzumbe River), from where water will be pumped to a water works situated in close proximity to the command reservoir.  Potable water will then be supplied to Ugu District Municipality from the command reservoir for reticulation through of an extensive gravity-fed network to the various communities in the area. Some of the reticulation component currently exists as stand-alone schemes, with the remainder still to be installed. 

When water demands from this scheme exceed the firm yield of the dam, the intention is to develop the second phase of the project. Water will be abstracted directly from the Mzimkhulu River, pumped to the existing water works (which will need to be upgraded) and then fed into the reticulation system via the command reservoir.
5.4 Management Arrangements
Umgeni Water operates the majority of the water resources infrastructure it uses on behalf of the Department of Water Affairs (as per Table 5-1).  This is currently undertaken without a signed agency agreement.  In 2009/10 the Department of Water Affairs indicated its intention to manage the operations of its water resources infrastructure and will schedule this for 2011/12.  
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