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D3

WATER MANAGEMENT AREA 3: CROCODILE (WEST) AND MARICO

D3.1
Introduction

The Crocodile (West) and Marico water management area borders on Botswana to the north-west. Its main rivers, the Crocodile and Marico, give rise to the Limpopo River at their confluence. The climate is generally semi-arid, with the mean annual rainfall ranging from 400 mm to 800 mm. Extensive irrigation development occurs along the main rivers, with grain, livestock and game farming in other parts. A general orientation is given by Fig. D3.

Economic activity in the water management area is dominated by the urban and industrial complexes of northern Johannesburg and Pretoria and platinum mining north-east of Rustenburg. It is the second most populous water management area in the country and has the largest proportionate contribution to the national economy.

Development and utilisation of surface water occurring naturally in the water management area has reached its full potential. Large dolomitic groundwater aquifers occur along the southern part of the area, which is the reason for part of the Upper Molopo River catchment being incorporated into the area. The aquifers are utilised extensively for urban and irrigation purposes. Localised over-exploitation of groundwater occurs in the Molopo area. Some aquifers also underlie the border with Botswana and are shared with that country. A substantial portion of the water used in the water management area is transferred from the Vaal River and further afield. Small transfers out of the water management area are to Gabarone in Botswana and to Modimolle in the Limpopo water management area.

Increasing quantities of effluent return flow from urban and industrial areas offer considerable potential for re-use, but the effluent is at the same time a major cause of pollution in some rivers.

Population and economic growth, centred on the Johannesburg-Pretoria metropolitan complex and mining developments, are expected to continue strongly in this area. Little change is foreseen in population and economic development in rural areas.

Fig. D3: Base map of the Crocodile (West) and Marico water management area
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D3.2
Key statistics relevant to the Crocodile (West) and Marico water management area
Tables D 3.1 to 3.6 contain a breakdown of the information given in Tables 2.1 to 2.6 of Chapter 2 for each sub-area of the Crocodile (West) and Marico water management area. The data is primarily derived from the standardised data base. Different information may be available from other sources.

Table D3.1:
Natural mean annual runoff (MAR) and ecological Reserve (million m³/a)
	Component/

Sub-area
	Natural

MAR1
	Ecological Reserve1, 2

	Apies/Pienaars
	142
	34

	Upper Crocodile
	253
	57

	Elands
	113
	15

	Lower Crocodile
	138
	25

	Marico
	172
	29

	Upper Molopo
	37
	4

	Total for WMA 
	855
	164


1) Quantities are incremental and refer only to the sub-area under consideration.

2) The total volume is based on preliminary estimates, with the impact on yield being a portion of this.
Table D3.2:
Available water in year 2000 (million m³/a)

	Component/

Sub-area
	
	Natural resource 
	
	
	Usable return flow
	
	Total local yield

	
	Surface water1
	Ground-water
	Irrigation
	Urban
	Mining and bulk
	

	Apies/Pienaars
	38
	36
	4
	106
	2
	186

	Upper Crocodile
	111
	31
	21
	158
	15
	336

	Elands
	30
	29
	3
	10
	14
	86

	Lower Crocodile
	7
	29
	14
	1
	8
	59

	Marico
	14
	12
	2
	3
	1
	32

	Upper Molopo
	3
	9
	0
	5
	2
	19

	Total for WMA 
	203
	146
	44
	283
	42
	718


1) After allowance for the impacts on yield of the ecological component of Reserve, river losses, alien vegetation, rain-fed sugar cane and urban runoff.

Table D3.3:
Year 2000 water requirements (million m³/a)

	Sector/

Sub-area
	Irrigation
	Urban1
	Rural1
	Mining

and bulk industrial2
	Power generation3
	Affores-

tation4
	Total local require-ments

	Apies/Pienaars
	41
	211
	7
	6
	15
	0
	280

	Upper Crocodile
	208
	292
	5
	38
	13
	0
	556

	Elands
	32
	23
	10
	48
	0
	0
	113

	Lower Crocodile
	137
	3
	3
	28
	0
	0
	171

	Marico
	24
	5
	9
	2
	0
	0
	40

	Upper Molopo
	3
	13
	3
	5
	0
	0
	24

	Total for WMA 
	445
	547
	37
	127
	28
	0
	1 184


1) Includes Reserve component for basic human needs at 25 ℓ/c/d.

2) Mining and bulk industrial water uses that are not part of urban systems.

3) Includes water for thermal power generation only. (Water for hydropower, which represents a small portion of power generation in South Africa, is generally available for other uses as well.)

4) Quantities refer to the impact on yield only.

Table D3.4: Reconciliation of water requirements and available water for year 2000 (million m³/a)
	Component/

Sub-area
	Local

Yield
	Transfers

in2
	Local

requirements
	Transfers

out2
	Balance1

	Apies/Pienaars
	186
	182
	280
	87
	1

	Upper Crocodile
	336
	279
	556
	17
	42

	Elands
	86
	71
	113
	24
	20

	Lower Crocodile
	59
	112
	171
	0
	0

	Marico
	32
	0
	40
	7
	( 15)

	Upper Molopo
	19
	0
	24
	0
	( 5)

	Total for WMA 
	718
	519
	1 184
	10
	43


1) Brackets around numbers indicate a negative balance. Surpluses are shown in the most upstream sub-area where they first become available.

2) Transfers into and out of sub-areas may include transfers between sub-areas as well as transfers between WMAs. The addition of the transfers per sub-area therefore does not necessarily correspond to the total of transfers into and out of the WMA. The same applies to Tables D3.5 and D3.6.

Table D3.5:
Reconciliation of water requirements and availability for the year 2025 base scenario (million m³/a)

	Component/

Sub-area
	Local

yield1
	Transfers

in
	Local

requirements2
	Transfers out
	Balance3
	Potential for develop-

ment4

	Apies/Pienaars
	244
	287
	399
	92
	40
	0

	Upper Crocodile
	399
	382
	673
	13
	95
	0

	Elands
	90
	71
	124
	24
	13
	0

	Lower Crocodile
	59
	113
	173
	0
	( 1)
	0

	Marico
	32
	0
	40
	7
	( 15)
	0

	Upper Molopo
	22
	0
	29
	0
	( 7)
	0

	Total for WMA 
	846
	727
	1 438
	10
	125
	0


1) Based on existing infrastructure and infrastructure under construction in the year 2000. Also includes return flows resulting from a growth in requirements. It is assumed that water will be transferred into Apies/Pienaars and Upper Crocodile sub-areas from the Upper Vaal water management area to meet the anticipated growth in requirements.

2) Based on growth in water requirements as a result of population growth and general economic development. Assumes no general increase in irrigation.

3) Brackets around numbers indicate negative balance.

4) No significant potential for the further development of local resources.

Table D3.6: Reconciliation of water requirements and availability for the year 2025 high scenario (million m³/a)

	Component /

Sub-area
	Local

yield1
	Transfers

In
	Local requirements2 
	Transfers out
	Balance3
	Potential for develop-

ment4

	Apies/Pienaars
	360
	517
	630
	95
	152
	0

	Upper Crocodile
	511
	584
	880
	13
	202
	0

	Elands
	97
	71
	141
	24
	3
	0

	Lower Crocodile
	62
	116
	179
	0
	( 1)
	0

	Marico
	33
	0
	42
	7
	( 16)
	0

	Upper Molopo
	21
	0
	27
	0
	( 6)
	0

	Total for WMA 
	1 084
	1 159
	1 899
	10
	334
	0


1) Based on existing infrastructure and infrastructure under construction in the year 2000 and includes return flows resulting from the growth in requirements. It is assumed that water to meet the anticipated growth in water requirements will be transferred into Apies/Pienaars and Upper Crocodile sub-areas from the Upper Vaal water management area. 

2) Based on growth in water requirements as a result of population growth and general economic development. Assumes no general increase in irrigation.

3) Brackets around numbers indicate a negative balance.

4) There is no significant potential for the further development of local resources.

D3.3
Key elements of the broad strategic perspectives for the Crocodile (West) and 

Marico water management area

The key considerations for the Crocodile (West) and Marico water management area are that its own water resources are already fully utilised, the importance of transfers and return flows in the water balance, and the continued strong growth expectations in the Pretoria-Johannesburg and the Platinum Belt regions. Inherently these factors will impact on flows and water quality along the Crocodile River and also on South Africa's international obligations. Compared to the natural mean annual runoff of 855 million m3/a that originates in the water management area, an estimated 549 million m3/a still flows out of the area, 96 per cent to the Limpopo River.

Important considerations that will have to receive attention are the optimal use of return flows, the maintenance of an optimal balance between the urban re-use of return flows and transfers of water into the water management area, and water quality management. Water demand management, combined with the other options for the reconciliation of requirements and the availability of water, as described under Section 2.5, should receive due consideration. After that, growth in requirements in the Pretoria-Johannesburg area will mainly have to be supplied from transfers, while growth in the Elands and Lower Crocodile sub-areas can largely be supplied from increasing return flows. Much of the requirements of the ecological component of the Reserve can also be supplied from return flows, although intervention may be required to ensure the appropriate temporal distribution of flows. 

The following reservations will apply with respect to the Crocodile (West) and Marico water management area:

· An additional 220 million m³/a will have to be transferred from the Upper Vaal and water management areas beyond to the Pretoria-Johannesburg area in future. As an upper high-growth scenario, up to 750 million m³/a may be required – reserved in the Upper Vaal water management area.

· Surplus effluent return flows that become available are to be reserved in the Crocodile (West) and Marico water management area for the following priorities:

· Re-use for urban, industrial and mining purposes where this will feasibly contribute to reducing transfers into the water management area.

· About 45 million m³/a may be required for developments in the Lephalale area in the Limpopo water management area. This quantity is not included in Tables D3.5 and D3.6. 

· Small quantities may be required to augment supplies in the Limpopo and Olifants water management areas.

· The transfer of about 7 million m³/a from the Molatedi Dam to Gabarone in Botswana – reserved in the Crocodile (West) and Marico water management area.

· Continuation of small transfers from the Olifants to the Crocodile (West) and Marico water management area, as well as from the Crocodile (West) and Marico to the Limpopo water management area – reserved in the Olifants, and Crocodile (West) and Marico water management areas respectively.

· Water resource developments that may negatively influence the flow of water towards neighbouring countries will be subject to national authorisation – reservation with respect to Crocodile (West) and Marico water management area.
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