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SUMMARY 

1. General 

The river basins of the Umbeluzi, Maputo and Incomati Rivers are shared by 
Mozambique. Swaziland and the Republic of South Africa (RSA). Maputo Province 
(the most southern part of Mozambique), entire Swaziland and the Eastern Transvaal 
Region in RSA depend for their water requirements almost completely on the surface 
water resources. generated within these river basins. Most of the river basin tributaries 
originate in RSA. and they flow into the sea in Mozambique near the capital Maputo. 

General data on the 3 river basins are given in the table below. 

River basin Mozambique Swaziland RSA 

Umbeluzi MAR/use, Mm3 /yr °) 
- naturdl 490 (at river mouth) 370 
- estimated actual 160 (at Swaziland border) 
- consum;>rion 110.9 180 
Area, km2 2.300 3.300 
Population 

Maputo MAR/use, Mm3 
/"!T 

- natural 3.330 (at river mouth) 2,010 1.244 
- estimated actual no data 
- consumption 14 335.7 463 
Area, km2 1,570 10,800 17,430 
Population 

Incomati MAR/use, Mm3 
/"!T 

- natural 3,(>80 1,()(,7 3,346 
- estimated actual 405 "°) 
- consumption 4tXl 227 l,140 
Area. km2 14.900 2,(,00 28,700 
Population 1,100,000 

0

) MAR • Mean Annual Runoff under naturdl conditions 
.. ) Mainly from the Sabie River, contributing about 400 Mm3 /yr 

Economic development and population growth result in a significant increase of the 
water requirements in the 3 river basins. Consequently extensive water resource 
development plans are made and carried out, targeting at the maximum utilization of 
the available water for urban and industrial water supply, hydro-power generation and 
irrigation schemes, resulting in a significant reduction of the river water flows 
downstream. The water runoff into some of the rivers is also reduced by 
implementation of extensive afforestation programmes in RSA and Swaziland. Water 
resource development programmes, with the most serious consequences for depletion 
of the water resources downstream. are carried out in RSA. Development programm~ 
include: expansion of the industrial and urban water supply, irrigation schemes, 
afforestation programmes, construction of a large numher of dams and systems fc!' 
diversion of water to other river basins. These developments will cause a reduction of 
the water availability for Swaziland and Mozambique. The situation is further 
aggravated by the frequent occurrence of years with less tha:. the average rainfall. 



It is also feared that the water quality in the rivers will deteriorate as a result of the 
increasing population and economic activities, with the inherent increase of sources of 
water pollution. Water quality monitoring results indicate that the concentrations of 
salts and nutrients are increasing in all rivers. Other environmental problems in the 
river basins include deforestation, loss of soil water retention capacity, soil salination 
and degradation of estuary areas. 

Agreements between the 3 countries regarding equitable distribution of the available 
water resources in the 3 river basins and for protection of the water quality are 
urgently required. This is particularly important for Mozambique since development 
in Maputo Province and the water supply to metropolitan Maputo depend entirely on 
these rivers for their water needs. Various initiatives have been taken already frr 
development planning and assessment of the water needs. Technical aspects of water 
resource development in the 3 river basins are regularly discussed within a Tripartite 
Permanent Technical Committee (TPTC) with representatives from the 3 count1 :es. 
This report contains the results of a study, funded by UNIDO, which focuses of 
environmental aspects of the 3 river basins and the needs for integrated regional 
development planning for the Mozambican parts of the river basins. 

2. Environmental aspects 

2.1 {lmbeluzl River Basin 

The Umbeluzi River has its major sources in the Swniland Highveld. There are a 
number of relatively small tributaries in Swaziland and Mozambique. The river flows 
through Mozambique into an estuary, and subsequently into Maputo Bay. There are 
2 major dams in the river, Mnjoli in Swaziland and Pequenos Libombos in 
Mozambique. The river water is used for the following purposes: 

- water supply to Mbabane and Maputo; 
- irrigation in Swaziland and Mozambique (mainly sugarcane and citrus); 
- water supply to a diamond mine and a sugar factory, both in Swaziland; 
- small scale use by the riparian populatior. 

Currently there are no point sources of water pollution in the basin. The salts 
concentration of the river water is increasing as a result of agricultural runoff. Soil 
degradation, caused by deforestation and inappropriate agricultural practices, is a 
major environmental problem in the Mozambican part of the river basin. An ethanol 
distillery is in construction in Swaziland. Measures to prevent the discharge of distillery 
effluent into the river should he taken. 
In Swaziland some of the water users are concerned about the decreasing water flow 
in the river, which has led to the creation of the Umbeluzi Catchment Assc-ciation. 

The river water quality in Mozambique is still adequate for domestic use. Major 
environmental problems occur in the estuary, as a result of human activities (mangrove 
cutting and salt production) and reduced river flows, resulting in progressive salination 
upstream. 
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2.2 Maputo River Basin 

The Maputo River Basin consists of 3 major tributary sub-basins: 

- Pongola River basin in RSA; 
- Usutu River basin in RSA and Swaziland; 
- Ngwavuma River basin in Swaziland. 

These rivers are combined into one flow, just before the Mozambique/RSA border, to 
form the Maputo River, which flows out into an estuary and subsequently into Maputo 
Bay. 

Poneola River Basin 

In RSA Pongola River water is used extensively for irrigation and afforestation. The 
only industry is a sugar mill near Pongola. Major source for downstream irrigation 
schemes is the Pongolapoort Dam at the border of RSA and Swaziland. Much attention 
is given to socio-economic development in the Kwa Zulu region. Current water 
resource development plans would result in a significant reduction of the river flow into 
Mozambique. 

Usutu River Basin 

The Usutu River and its major tributaries flow from RSA into Swaziland, and 
subsequently along the Swaziland/Mozambique border into the Maputo River. In 
Swaziland the Usutu system is a very important water source for urban and industrial 
water supply, generation of hydro-power (Usophohlo Dam) and irrigation. The river 
receives large quantities of urban and industrial effluents, including the cities of 
Mbabane and Manzini, Matsapha Industrial Complex, a pulp mill, a fruit canning 
factory, a pulp and paper mill, a textile mill and a sugar mill. Although most factories 
have installed systems for water pollution control. hut accidental spills occur 
periodically, resulting in high concentrations of organic matter and phenol, which has 
serious implications for the downstream users. that use the water extensively for 
domestic and agricultural purposes. In spite of the significant waste loads into the river, 
the river water quality is generally good at the entrance point into Mozambique. 

In RSA there are 4 dams in the Usutu River system, and 3 new dams have been 
proposed. A substantial amount of water is transferred from the Usutu River basin to 
the Vaal River basin to supply water to the coal-fired power plants in the Eastern 
Transvaal Highveld. Vast areas of exotic forest reduce the runoff into the rivers 
significantly. Current water resource development plC1ns in RSA will cause a significant 
on the water availability in Swaziland. 

N~avuma kiver Basin 

This is a relatively small river basin. The river has its sources in the border region of 
RSA and Swaziland and it joins the Pongola River in RSA. Small scale farming is the 
major activity in the basin. The.-e are no specific sources of water pollution. 

Maputo Rjver Basin 

In the Maputu River basin in Mozamhique are currently very little economic and 
agricultural activities. Consequer,tly there are no specific sources of water pollution. 

Ill 



2.3 lnt.omati River Basin 

The Crocodile River. the Komati River and the Sabie River (all originating in RSA) 
are the major tributaries of the Incomati River. 

Crocodile River Basin 

The Crocodile River basin lies entirely in Eastern Transvaal. The river water is 
extensively used for urban and industrial water supply. irrigation and mining. The river 
receives large volumes of urban and industrial effluents, which result in increasing 
concentrations of salts and nutrients. Just before the Mozambican border, near 
Komatipoort, the Crocodile conflues with the Komati River. 

Water pollution problems, caused by discharge of effluents from a large pulp mill, 
urban wastewater treatment plants, mining and agricultural runoff have been reported. 
Pollution problems concern increased concentrations of ammonia, arsenic, manganese, 
chloride and pesticides. In general, however, the river water quality is still acceptable 
for its designated uses. 

The river flow gradually decreases as a result of exotic afforestation in the higher 
regions of the river basin. 

Komati River Basin 

The Komati River flows from RSA. through Swaziland. into the Crocodile River. In 
RSA and Swaziland water from the river is used for irrigation and afforestation. There 
are no point sources of water pollution. In RSA water from the Komati River is 
diverted to the Vaal River basin. 

Sabie River Basin 

The Sabie River flows from RSA. through the Kruger National Park. into the Incomati 
River in Mozambique. In RSA water from the river is used for irrigation and 
afforestation. In RSA a number of new dams has been proposed. which may result in 
a severe reduction of the water flow into the Kruger National Park and Mozambique. 
The Corumana Dam in Mozambique is used for hydro-power generation and for 
supply of irrigation water. The physical characteristics of the river bed downstream of 
the Dam are adversely affected by inadequate management of the dam system. There 
are no point sources of pollution. 

Jncomati River Bal.in 

In the final section of the lncomati River basin in Mozambique are little economic 
activities and as such there are no point sources of water pollution. There is one sugar 
mill, producing raw sugar, which uses all its effluents for irrigation. Due to the 
extensive use of the Komati and Crocodile water upstream, the river has turned into 
a dry river in Mozambique. The water flow is sustained. to some extent, by inflow from 
the Sabie River. The river flows out in an estuary and finally into the sea, to the north 
of Maputo City. 
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3. Institutional aspects 

In Mozambique the Ministry of Puhlic Works and Housing is responsible for 
management of the water resources. with the main objectives (i) to ensure the proper 
use of the surface water and groundwater resources in order to fulfil the requirements 
of the national economy and the population, and (ii) to guarantee safe drinking water 
supply and sanitation. The National Directorate for Water (DNA) is responsible for 
execution of the W<\ter resource management tasks. DNA develops policies and 
strategies for water resource management, and it carries out studies and projects 
regarding assessment of the water resources and for development of plans and 
programmes. DNA also participates in negotiations on international water resource 
management issues. The Regional Water Authority for the southern river basins 
(ARA-Sul) is responsible for technical management of the water resources in the 
Umbeluzi, Maputo and Incomati River basins. In this context ARA-Sul is responsible 
for distnbution of water to the major users. such as urban water supply companies and 
irrigation schemes. and for operation and maintenance of the infrastructure for water 
resource man<1gement. 
The Ministry for the Coordination of Environmental Affairs (MICOA) is responsible 
for environmental mar.agement and protection of the natural resources in 
Mozambique. Its functions include formulation of environmental policies and planning. 
and enforcement of environmental legislation. In this context MICOA plays a 
coordinative and supervisory role in prota.--ting the quality of the country's water 
resources and the related ecological resources. 

In Swaziland the Ministry for Natural Resources and Energy is responsible for 
environmental and water resources management. The tasks related to quantitative and 
qualitative water resources management are executed by the Water Resources Branch 
(WRB), whereas the Swaziland Environment Authority (SEA) is responsible for 
environmental management. SEA also participates in international negotiations 
regarding the water resources in the trans-boundary river hasins. 

In South Africa the Department of Water Affairs and Forestry (OWAF) is responsible 
for management of the water resources in the country. It prepares water resource 
development plans, studies and designs. In addition it coordinates water quality 
monitoring programmes and it issues permits to major water users. DWAF also 
participates in international negotiations and programmes regarding the water 
resources in the trans-boundary river basins. 

4. International arrangements 

From 1976 Mozambique and Swaziland have an agreement for sharing the water in the 
Umbeluzi River basin. 

A Tripartite Permanent Technical Committee (TPTC). with representatives from 
Mozambique, Swaziland and RSA. has been established to discuss and assess all 
matters concerning the use and development of the water resources in the river bzsins, 
shared between these 3 countries. 

The Southern African Development Community (SADC) has taken in!:i:ttives for 
integrated international river management. An international action plan for the 
Zambezi River basin is being prepared. 

v 



Other initiatives towards joint river hal'in management include: 

- proposal for a collaborative research and capacity building programme for the 
management of the shared rivers of Mozambique and RSA; 

- proposal for development of a conceptual framework for the development of the 
Pongola R ;ver basin downstream of Pongolapoort. 

5. Conclusions 

The water quality of the studied rivers is in general still adequate for the designated 
uses. Gradual increases of the salt and nutrient concentrations are observed as a result 
of agricultural runoff and industrial and domestic effluent discharges. The process of 
mineralization of the river waters will be accelerated by increased water use domestic. 
industrial and agricultural use, resulting in reduction of the natural river flows and an 
increase of the inflow of polluted waters. 

The Crocodile River (in RSA) and the Usutu River (in Swaziland) are most seriously 
affected by urban and industrial effluents, mainly form pulp mills. metal refineries and 
mining activities. Serious pollution problems occasionally occur as a result from 
accidental spillages. 

Extensive afforestation with exotic tree species, especially in RSA. causes a significant 
reduction of the natural river flows, by 15-20%. 

Extensive water resource develorment plans in RSA will have severe consequences for 
the availability of water in Swaziland and Mozambique. 

Shortage of water is a major threat in the 3 river basins. It will seriously affect the 
realisation of socio-economic devt>lopment plans in the 3 countries. Establishment of 
agreements on equitable distribution of the available water between the 3 countries is 
therefore considered as a priority. For this purpose the collaboration between the 3 
countries should be strengthened significantly. 

Mozambique should determine, urgently. its water requiremenis from the 3 rivers for 
realization of regional development plans and for protection of the ecological resources 
in the river basins in order to strengthen its position in the negotiations on water 
resource distribution with the other countries. 

6. Recommendations 

It is recommended that an integrated programme he formulated and implemented with 
the objectives (i) to achieve equitable sharing of the water resources between the 3 
countries, and (ii) to enhance sustainable socio-economic development in the 
Mozambican parts of the 3 river basins. Major components of such a programme are: 

- determination of the water requirements for development plans for Maputo 
Province and Maputo City, which for their water resources depend on the 3 rivers; 

- development and implementation of an integrated development plan for the rural 
areas of Maputo Province; 

• institutional strengthening with establishment of a tripartite regional river basin 
management hoard and strengthening of the water resource management authorities 
in Maputo Province. 
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INTRODUCTION 

An important part of the surface water resources in Mozamhique. ahout 60C:C, has its 
origins in adjoining countries. where all major rivers tlowing through Mozamhique to 
the Indian Ocean, have their sources. The water resources are fairly unequally 
distributed over the country. For example. the Zambt!zi River transports 75c;c of the 
total river water inflow into the country. Mozamhique is in a vulnerahle position with 
respect to a continuous and rdiahle provision in its water requirements. sim·e the water 
availability depends to a large extent on the level of utilisation of the water resources 
in the upstream countries. Current trends in the upstream countries entail significant 
further development and exploitation of the water resources. which will result in 
gradual reduction of the river water flows into Mozamhique and which will cause 
deterioration of the quality of the water with negative impacts for the water use 
potentials. Agriculture in Mozambique depends largc.iy on the availability of irrigation 
water from surface waters. since rainfall is in most parts of the country not suffident 
to support cultivation of crops. In view of the importance of agricultural development, 
it is vital that Mozamhique ensures guarantees regarding a sufficient share in the 
international water resources to meet its water requirements. The water supply 
situation in the region is further aggravated hy the large variations in the rainfall, which 
cause periodical shortage of water in all countries sharing the river basins. 

Maputo Province. the most southern province of Mozamhique. depends for its water 
supplies almost entirely on the Umhduzi. lncomati and Maputo river basins. 
Mozambique shares these river hasins with Swaziland and the Repuhlic of South Africa 
(RSA). All J countries have plans to increase their abstraction from these river systems 
for hydropower generation. irrigation schemes and wakr supply to the growing 
population and the increasing industrial activities. Satisfaction of the water needs in the 
3 countries is also influenced by the irregular rainfall pattern. Extended periods of 
drought are not an exception. which makes eljuitahle distrihution of the availahle water 
even more prohlematic. As :t result it is urgently rel1uired that the J countri..!s agree 
upon a common plan for sustainable development of the w;iter resources. which would 
ensure that Mozamhique will receive sufficient water of appropriate quality to meet its 
requirements for urhan and industrial water supply. agriculture and control of seawater 
intrusion in che river estuaries. 

A treaty between Swaziland and Mozamhique regarding the use of waters of common 
interest has been signed in l'NJ. By ;in agreement of J97<i Mozamhiqu.;: is entitled to 
40% of the water flow in the Umheluzi River. which has its sources in Swaziland. Since 
1982 .here is a Tripartite Permanent Technical Committee to negotiate agreements on 
sharing the common water resources of the J countries. This committee discusses all 
initiatives and plans for water resource~: development in the hasin and it considers 
consensus regarding the authorization of deveiopmenl plans. However this commission 
does not have yet an official status. 

The National Directorate of Water (Direccao Naci<mal de Aguas, DNA) is the major 
institution for river hasin management in Mozamhi<1ue. The recently estahlished 
Ministry for Coordination of Environmental Affairs (MICOA) plays a central role in 
coordination and supervision of all environmen1-rela1ed issues in the country. In 1994 
a National Environmental Management Programme (NEMP) was prepared, which shall 
serve as a master plan for achieving sustainahle socio-economic development in the 
country. The NEMP was approved hy the Government of Mozambique in 1995. 
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---------------------------------·---.... 

2 DESCRIPTION OF THE RIVER BASINS 

2.1 Introduction 

The major characteristi<."S of the river hasins in the 3 countries are summarised in this 
chapter. The 3 river hasins have heen described in 3 separate ~ections. with attention 
to the following aspects: 

1. Hydrographic data 

For each river, and its major trihutaries, data on the Mean Annual Runoff (MAR) 
of the river's catchment area are given. The MAR represents a theoretical value for 
the catchment's runoff under natural conditions, calculated hy means of mathematic 
models. The MAR will generally differ significantly from the actual annual river 
flow. In many catchment areas the runoff has decreased as a result of water 
abstraction and hy exotic afforestation. The man-made forests are usually located 
in the areas with the highest precipitation. and they are very effective in utilising the 
rainwater hefore it can run off into the river. It is estimated that in some catchment 
areas the MAR has heen reduced hy 20o/c as a result of exotic afforestation. Pine 
and Eucalyptus are the most planted tree types in these forests. 

In some cases river flow measurement data. from permanent hydrometric stations, 
are given. These data. however, are often not accurate or reliahle due to 
malfunctioning of the stations. e.g. hy siltation. 

2. Data on dams. irrigation and afforestation 

Data on dams. irrigation schemes and exotic afforestation are given for each river 
basin in terms of area and water consumption. In most cases the data are given 
separately for the major trihutary :;uh-basins and for the different countries sharing 
the basin. 

3. Environmental aspects 

The river (suh-)hasins are descrihed in general terms. including d;1ta on population, 
surface area. urha:i centres. land use and water use. The major potential sources of 
pollution water quality aspects are described. Water resources development plans 
are also descrihed. 

The location of the river hasins is ·."10wn in Figure 2.1. 
A hrief description of the 3 count ·ies. sh;iring the river hasins. is given helow. 

a. Mozambique 

The Mozamhican sections of the hasins of the Umhduzi. Maputo am.l lncomati rivers 
are located in the very south of the country, entirely in the province of Maputo. 
Maputo Province contains the following river ha~ins: 

- lncomati River; 
• Matola River (tidal creek); 
• Umheluzi River; 
• Temhe River; 
• Maputo River; 
- Futi River. 



The Matola, Tembe and Futi rivers are not discussed separately in this report since 
these rivers are located completely in Mozambique. The Mozambican area of the river 
basins of the Umbeluzi. Maputo and lncomati rivt!rs is locatt!d in tht! Province of 
Maputo. The northern border of Maputo Province is the same as the northern 
boundary of the lncomati River basin. Maputo Province has approximately 1,850,000 
inhabitants (estimate for 1995) on a land area of 26,358 km!. The urban conglomerate 
of Maputo and Matola has approximately 1.400,000 inhahitants. Mozambique has a 
land area of 804,380 km2 with an estimated numher of 18.000.000 inhahit,mts ( 1995). 
The northern border of Maputo Province is the same as the northe;-n boundary of the 
Incomati River basin. 

Maputo Province consists of relatively flat alluvial lands. which rise to a level of about 
800 m above MSL at the borders with Swaziland and RSA. Average climatological data 
are given in Table 2.1 (Ref 5). Annual rainfall varies between 600 and 800 mm. The 
wettest months are October to April. The south-western part is the driest part, with an 
average rainfall less than 700 mm/yr. 

Table 2.1 Climatological data of Umheluzi B&1sin (average monthly figures) 
Umxluzi Station. altitude = 12 m MSL 

Month Temperature, "C Potential evapo- Precipitation, mm 
transpiration. mm 

(Penman) 

January 26.6 1% 127 
February 26.5 lM 119 
March 25.<i 145 69 
April 23.6 124 60 
May 20.5 102 17 
June 18.0 84 18 
July 17.8 88 18 
August 19.8 121 14 
September 21.7 LW 34 
October 23.6 165 55 
November 24.6 170 71 
December 26.2 194 79 

Year 22.1) 169 I 679 

b. Swaziland 

The Kingdom of Swaziland. with an area of 17364 km·' lies entirely in the Umheluzi, 
Maputo and lncomati river basins. The Umheluzi has its springs in the north-western 
part of Swaziland. The Komati River. trihulilry of the lncomati. flows through the 
northern part of Swaziland. The Usutu River has its sources in RSA. It flows through 
Swaziland into RSA. where it joins the Pongola River. which after entering 
Mozambique is known as the Maputo River. The Nk'wavuma River has its source in 
Swaziland. It flows into RSA. where it joins the Pongola River. 
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Swaziland is divided in 4 clearly defined physio-geographical regions. respectively thP. 
Highveld to the west, the Middleveld. the Lowveld and the Luhomho Plateau to the 
east. The boundaries between the different parts roughly follow a north-south direction. 
Some characteristics on these different regions are given helow (Ref 13): 

Region Average altitude. m Area. km2 Avera~e annual rainfall. mm 

Highveld 1,300 5,035 1,200 
Middleveld 700 4,510 940 
Lowveld 200 6,425 700 
Lubombo 600 1,394 800 

Swaziland has a population of 839,000 ( 1991 ). The annual population growth is 3.2%. 
The capital, Mbabane. has about 51.000 inhabitants. Greater Manzini. with the largest 
industrial development, ahout 60,000 and the other cities have a population of about 
82,000 (all data of 1991 ). 

The total cultivated land area equals about 670,000 ha. of which 195,000 ha is used for 
cultivation of crops. Major crops are maize, sugarcane. cotton and fruits. The irrigated 
land area is 42,000 ha. The total water use for irrigation amounts to 629 Mm3 /yr. The 
estimated potential area for irrigation is 90,000 ha (Ref 15). A relatively large land 
area is used for livestock farming. 

The estimated water demands in the year 2000 for purposes other than irrigation are 
(as Mm3/yr): 

- municipal and industrial use: 11.4; 
- rural ~omestic use: 2.6; 
- livestock: 9.2. 

The total forest area is about 475,000 ha. of which ahout 100,000 ha is planted with 
exotic forest (data of 1991 ). The western area of the H ighveld. along the border with 
RSA, is for a large part covered with pine forests. 

There are 3 major national parks: 

- Malolotja in the north-western Highvekl with an area of 18.000 ha; 
- Mlawula in the Lowveld and Luhomho Plateau with an area of 31.138 ha; 
- Milwane in the Middleveld with an area of 4.5-t5 ha. 

Hlane, 14, 164 ha. in the Lowveld is classified as a game reserve. Twelve other sites 
have been identified for natural reserves. 

There is a numher of relatively small-scale hydro-power plants in Swaziland, hut the 
country depends for its power supply strongly on the East Transvaal Highveld coal fired 
power plants. The totally installed hydro-power capacity in Swaziland is 40 MW, 
sufficient for 14% of SwaziiancJ's enerb'Y needs. The remaindc:r is imported from RSA. 

The western part of the country, with most of the population. depends mainly on the 
rivers for its water supply. whereas the eastern pe1rt widely uses groundwater. Ahout 
63% of the urhan population is connected to muni~ipal water supplies. and 12'/(; of the 
urban population is served hy water-home sewerage (Ref 13). Groundwater quality 
surveys in the eastern part of the country show high concentrations of nitrate ( >45 
mg/I) and of fluoride ( > 2 mg/I) at a number of locations. indicating that groundwater 
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mg/I) and of fluoride ( > 2 mg/I) at a numher of locations. indicating that groundwater 
contamination may form a significant threat to the groundw<1ter resources. 
There is still a high prevalence of water-home and water-related diseases in the 
country. such as typhoid. cholera. malari<t and schistosomiasis. 

The Government of Swaziland has not yet enacted specific environmental legislation. 
Existing laws. relating to environmental protection. deal with national parks and 
wildlife, mineral resources development. and water and air quality control. A new 
Water Act (The Water Act 1988) is heing drafted. This Act targets at establishing of 
integrated .vater resources management and planning in the country. 

The Ministry for Natural Resources and Energy is responsible for environmental 
protection in Swaziland. The Swaziland Environment Authority (SEA). created in 1990, 
functions under this Ministry. The tasks and objectives of SEA include: 

- advice to the Government on environmental issues: 
- coordination of all activities related to environmental management; 
- monitoring of environmental quality trends and on the state of the environment; 
- initiation and conduction of studies, investigations and research: 
- functioning as a focal point with national and !nternational organizations; 
- establishing of environmental standards and guidelines. 

The Water Resources Branch (WRB). under the Ministry of Natural Resources and 
Energy. is responsihle for water resources management in Swaziland. The WRB is 
subdivided in 6 divisions: Hydrology. Meteorology. Water quality, Water control, 
Engineering and Dam operation and maintenance. The Water Quality Division 
operates a water laboratory, and carries out river water and eftluent quality monitoring 

programmes. 

The Water and Sewerage Board. which recently has heen privat;o;ed. is responsible for 
urban water supply and sanitation. including operation of municipal and central 
wastewater treatment plants. 

c. Republic of South Africa 

The South African parts of the Maputo and lncomati River systems are located in the 
Eastern Transv<1al region. Major trihutaries in RSA are the Usutu and Pongola Rivers 
(in the Maputo River basin). and the Komati. Crocodile and Sahie Rivers (in the 
lncomati River hasin). The region is characterised hy increasing water demands for 
domestic use. agriculture. afforestation. industries. mining and tourism. The Kruger 
National Park. intersected hy the Sahie River. is a key feature in the lncomati River 
basin. 

RSA operates 3 systems for transfer of w;iter from one river h;isin to another, 
respectively from the Komati River. the Usutu River and :he Ngwempisi River. The 
total amount of water. diverted hy these systems. equals ~34 MmJ/yr. The diverted 
water serves mainly for water supply to the coal-fired power plants in the East 
Transvaal Highveld. 

The Department of Water Affairs and Forestry ( DWA F) is considered as the custodi;m 
of the water resources in RSA. DWAF has rerently allered its policy regarding the 
setting of effluent discharge (jUality standards. Eftluent :-tandards will now he developed 
on the hasis of a receiving water quality approach for non-hazardous substances and 
a prevention approach for hazardous substances. 
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Figure 2. J Lay-out of the Umheluzi. Maputo and Jncomati River ha!iins wjth indication 
' . 



2.2 

2.2.l 

2.2.2 

2.2.3 

2.2.J.J 

Umbeluzi River 

Hydrography 

The Umbeluzi River drains an area of 5.600 km2
• of which 2.300 km2 lies in 

Mozambique and 3.300 km2 in Swaziland. The main trihutaries are White Umbeluzi 
and Black Umbeluzi (hoth in Sw<1zi' 'nd) and Calichane and Movene (both in 
Mozambique). Water flow d1ta or. '.~1e Umllt!luzi River system. under natural 
conditions. are (Ref 1.2.5): 

- Umbeluzi River (Station E-IO. Goha at th~ Swaziland/~1ozamhique horder): 
Mean Annual Runoff (MAR) = 370 ~fm3 (69 - 139-t) 

- Calichane-lmpamputo suh-hasin (catchment area = 552 km2
) 

Station E-16 
MAR= 56 Mm3 

- Movene sub-basin (catchment area = 1.472 km!) 
MAR= 64 Mm3 

The actual river flow near Goha. however. is much lower due to abstractions upstream. 
It is currently estimated at an average flow of l(J(l Mm~/yr. 

Dams 

a. Peque11os Lihomhos Dam ( Mo::cmzhiqu~) 

The Pequenos Lihomhos Dam has been huilt in order to create a water reservoir for 
augmentation of the water supply of Maputo. The system has the capacity to provide 
a regular water supply of 7.000 m~/h to Maputo. The dam was commissioned in 1987. 
The dam also supplies water to irrigation schemes in the river hasin. A hydro-power 
plant, with d capacity of 2x 1.5 MW is heing installed. Dat&1 on the rt!servoir art!: 

Water surface area 
Maximum storage capacity 
Dam crest length 
Annual discharge! ( 1987) 

3.800 ha 
400 Mm' 
1.5-tO m 
305 Mm·1 

h. M11joli Dam in Black Umhdu::i Rfrcr (S1m:ilmuf) 

Operation of this dam started in 1976. It serves mainly for tht! supply of watt!r to 
irrigation scheme~ in the eastern part of the country. Maximum storage capacity of the 
dam is 110 Mm3

• 

Irrigation 

Mozamhique 
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Major irrigation scht!mes in the Umheluzi valley. downstream of the Pequenos 
Lihomhos Dam are: I 
I. Citrus plantation. 
2. Agro-Farm. various crops. induding maize:. tomato and green pcpp ... r. I 
J. INIA (Agricultural Rest!arch Station. prodw.:tion of :-.c:cds). 
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223.2 

2.2.4 

2.2.4.I 

An Integrated Rural Development Project in cooperation with the Italian Government. 
is implemented in the Boane are;1. This project includes snmr: small-scale irrigation 
schemr:s. 

Currently there are 12 irrigation schemes in the Umheluzi Riwr hasin with a total area 
of 263.5 ha (see Appendix I). Major crops are maize. rice. vegetahles. potatoes and 
citrus. The estimated total land area suitahle for irrigation is 32.400 ha. 

Swaziland 

Major irrigation schemes occur along the Black Umheluzi. downstre;1m of the Mnjoli 
Dam towards the Luhomho Plateau. Sugarc:rne is the major uop. The most important 
estates are Simunye. Mhlume (hoth with a factory}. Tamhankulu and Vuvulane. The 
total irrigated area is 10.914 ha. with a water consumption of 173 Mm3 /yr. supplied by 
the Mnjoli Dam. It is planned to expand the irrigated area to 13,000 ha. 
Citrus plantations (near Tshaneni). cattle grazing and pig farms are other agricultural 
activities in the area hetween the Mnj ~Ii Dam and Maphevini. Molasses from the sugar 
mills is used as a feedstock for the animals. 

Irrigation water for this area is also supplied from the Sand River dam in the Komati 
River system. 

Environmental aspects 

Mozamhique 

a. Water use and 11eed5 

Water supply to Maputo: 61.3 Mm3 /yr 
Water supply to Boane and ~amaacha: 3 Mm3 /yr 
Irrigation water use: 30.6 Mm1/yr 
Control of seawater intrusion: 1<1 Mm 1/yr 

b. Water quality and .wuro:s of pollwion 

The National Directorate of Water operates a water 4uality monitoring station at the 
hydrometric st;1tion E-10 in Goha near the hon.ler with Swaziland. hut not many data 
are availahle and the numher of analyzed parameters is limited to turhidity. electrical 
conductivity. chloride. nitrate and ••mmonia. 
Some d<ata on the quality of the Umheluzi River Witter. which is used as raw water for 
the water supply of Maputo City. are given in Tahles 2.2 and 2.J. In spite of increasing 
discharges of drainage water from irrigated fidds. which may contain pesticides and 
nutrients. the water quality still can he considert:d as good. The water supply system 
of Maputo operah::s a treatment plant in Boane. from where the water is transported 
hy pipe to Maputo. The w;itc::r treatment system consists of: chlorination. 
floccularion/coagulation. sand filtrntion and post-chlorination. The capacity is 3,000 
mJ/h. presently heing expanded to 6,0011 m1/h. The hack-wash water from the filters 
is discharged into the river. which may he con:-.idered as a potential source of chemical 
water pollution. 
Over the period 1972 - 1982 the electrical conductivity (EC) of the Umheluzi water in 
Mozamhique increased from 150 to 450 um hos/cm. at a flow of ahout 7 m3 /s. Hence 
it can he concluded that the discharge of sal:s and solids into river shows a significant 
increase (Ref Hl). Ta hie~-~ indi<:ates that from that time thl' EC has further increased 
to over 600 umhos/<:m. 
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Table 2.2 Unbeluzi River water quality data (Source: Aguas de Maputo) 
Sample date: June 13. 1995 
Units in mg/1 unless otherwise mentioned 

Sample location Raw water intake Treated water 

Turbidity (NTU) 1.4 1.5 
Temperature (°C) ..,.., 20.l 
Electrical conductivity ( umhos/cm) 618 625 
pH 8.1 8.0 
Chloride 95.7 95.7 
Sulphate 14.0 15.6 
Carbonate 0 0 
Bicarbonate 215 207 
Nitrate 0 0 
Nitrite 0 0 
Organic matter (permanganate) 1.4 1.9 
Silicium oxide 16 15.6 
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Table 2.3 contains data on the concentrations of metal-;. The samples were tested by I 
the C.SI R laboratory in RSA. 

Table 2.3 Umbeluzi River water quality (Analyzed by CSIR. Pretoria. RSA) 
Date: April 29. 1994 
All units in mg/I unless otherwise indicated 

Sample Reservoir Reservoir Dnwns1ream Raw waler GC1ha Trea1cd 
discharge of dam intake waler 

Sodium 50 57 5.l (,) -'1 63 
Poras.~ium 

, 5 .l 3 3 3 j 

Calcium 2(1 2-' 2-' .:!5 :?:? 26 
Magnesium 27 17 IR I~ Ill Ill 
Chromium <0.03 <0.IH <II.OJ <II.II.' <!UH <0.03 
Iron 0.2-' < ll.!l.' 0.2 0.11\ 036 <0.CH 
Aluminium l.2J IU 11.3 11.25 0.3.? 0.28 
Arsenic <0.005 <01105 <0 005 <11.1105 <IHI05 <0.005 
Cadmium <0.005 <110115 < 11.00~ <0.005 <111105 <0.005 
Copper <0.03 < !l.!l.1 <ll.IH <00.; <ll.lH <ll.113 
Mercury 0.001 11.1102 <IUllll 1100.; 111105 0.005 
Lead < !i.115 <0.05 <11.115 < 11.115 <11115 < 11.05 
Manganese <003 <O 11.l O.IH <11.11.l <II.II.' <O.tn 
Selenium <0.00S <0.005 <0.005 < () 1105 < 11.0115 <0.005 
Zinc O.OJ O.lll1 II I 11.115 0 OS O.OS 
To1al Coli 200 -'2 (100 -'511 205 0 
(counl/100 ml) 
Faecal Cllli II I 25 Ill I 0 
(coun1/IOO ml) 

The 6 samples of Tahle 2.J have also heen tested for levels of the p~stic:ides Aldrin. 
DDT. Propaxur and Endosulphane. No traces of these pesticides were detected in the 
tested samples. 
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The only industrial activities in the Mozamhic.<m part of the river consist of a ceramic 
factory. bentonite mining in open pits and quarries for huilding stones. No point 
sources of water pollution exist in the h&1sin. hut the water quality may he adversely 
affected hy the following factors: 

- loss of the water retention capacity of the soil and erosion resulting from wind. 
overgrazing and deforestation: 

- discharge of drainage water from irrigated lands. containing residues of fertilizers 
and pesticide$; 

- drought periods and excessive evaporation due to the presence of water plants. 
especially in the Movene River; 

- salt water intrusion and salination of the soil in the lower stretches of the river. 

Just upstream of the Maputo w;tter supply intake the river water is used extensively by 
the local population for washing. deaning of trucks and tank\!rs and various other 
purposes. These activities may adversely affect the raw water quality for the Maputo 
water supply. 

c. Pequenos lihomhos Dam 

The main purpose of the Pequenos Lihomhos Dam is to supply water to Maputo City. 
Potential environmental prohlems in relation to dams are: 

- changes in the downstream river flow patterns. possihly resulting in stagnant 
conditions. diseases (Schistosomiasis. Malaria). eutrophication. water poliution. 
disturhance of fish migrct!ion cycles and seaw;,ter intrusion; 

- social prohlems resulting from socio-economic developments in the dam area; 
- siltation. eutrophication. weeds and water pollution in the reservoir; 
- changes in the upstream environmental conditions due to the dam's Jake 

impoundment. 

No actual data on such effects from the dam are currently availahle. An Environmental 
Impact Assessment and Control study is due to start soon with assistance of the 
African Development Bank. The following recommendations are made for protection 
of the water resources: 

- protection and rehahilitation of the vegetaticn on the h;mks; 
- careful selection of lands for agricultural ckvdopment. with respect to the ?vailahle 

water volumes for irrigation: 
- reforestation; 
- creation of huff er zones hetween irrigated are;1s and water resources; 
- already degraded lands. e.g. hy salination. should not he rehahilitated at any effort, 

hut possibly he converted into natural reserves. 

The Pequenos Lihomhos reservoir has potential for fishery development. Studies to this 
purpose should he carried out. prior to considering introduction of new fish species 
into the lake. 

I! 



d. Population 

There are 3 villages in the Umheluzi Rin~r hasin. respecti\ely Boane. Nam;!acha and 
Goha. There are no dat;1 on the population numher_ On the hasis of a total rural 
population of 450.000 in Maputo Province. it is estimated that the population numher 
equals approximately 45.000. Three social groups li\e in the L'mheluzi hasin: 

- land owners and workers; 
- traditional rural population in villages and pri\'ate properties; 
- displaced persons more or less settled in the an:a. 

All people are directly dependent on the ri\'er water for their water supply. Poor living 
conditions and lack of employment opportunities conlrihute lo the social and 
environmental prchlems in the area. 

e. Umbeluzi Ri1•er Estuary (Ref 4) 

The water in the Umhduzi River estuary has a fluctuating salinity depending on the 
river flow and tidal inflow of seawater. The estuary contains a significant mangrove 
forest and it has a large variety of mammals, hirds and aquatic organisms. It is also an 
important hatchery for fish and crusteceans_ From ahout 1980 the local population has 
started to cut mangrove trees in order to fulfil their fud wood demands. other wood 
sources having heen depleted. A significant area of mangro\'e forest was also cleared 
for developing the production of s;1lt. The: clearing of mangrove forest. in comhination 
with salt production and human sc:ttlements. has causd serious environmental impacts 
on the ecological resources in the estuary ai1d on the natural system for protection 
against erosion and flooding. The current processc:s of erosion and loss of vegetation 
may result in moving the zone of tid:il influence further inland. 

f City of Maputo water supp(r and nmtewater di.~po.ml 

The Pequenos Lihonhos Dam in the Umheluzi River is the major source for water 
supply to the urhan t.:onglomerate of Maputo and Matola. The water supply system 
consists of an ahstraction system at ahout JO km downstream of the dam. a treatment 
plant. a main transportation pipe and the distrihution network in the city. The present 
water supply capacity amounts to 150.000 m3/tl ( 14-UIOO m' from the Umheluzi anti 
6,000 m3 from groundwater resources). The estimated w;iter demantl for the year 1997 
equals 112,700 m3 /d (Ref 8). The current capacity of the system is considered to he 
sufficient up to the year l<JCJ<J. 

Urhan and industrial wastewaters are mainly discharged into the sewerage system. 
which serves part of the city. septic tanks anti soakage pits. Part of the city is served 
hy a wastewater treatment plant ( anaernhic. faculrntive. maturation ponds system), 
which discharges its effluent into the lnfulene river. which drains part of the city. The 
design flow of the wastewater treatment plant is 8.(100 m3/tl. hut the actual flow is in 
the range of 2,000 - 4,000 m3/d (Ref CJ). Some industries. indutling a hrewery anti a 
paper mill. discharge directly into the lnfulenc:: Rivc::r. 

Most of the wastewater and stormwater from Maputo is discharged directly into 
Maputo Bay hy a large numher of outfalls. Wastewatc::r tlischarges from Maputo do not 
effect the water quality in the Umheluzi and Maputo rivers. since the city's disch<1rges 
are well downstream of the river outflows into Maputo Bay. 

12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.2.4.2 Swaziland 

a. Water quality and soum:s of pollwion 

The Blal.k Umbduzi is the m~tjor source of tilt' Umhdl•Zi River system. Its major 
source is located near Mki1aha in the Highveld. The water quality at the source is 
characterised hy a high phosphate concentration. average 2. l mg P /I. Since there are 
no sources of phosphate in the Mkhaha region. it is considerc::d that this high 
concentration is caused by geochemical processes. In Maphevini. at a distance of 10 km 
from the border with Mozamhique and downstream of the large irrigation schemes, the 
phosphate concentration of the river water has increased slightly to an average value 
of 2.3 mg P /I. 

SEA operates 5 water quality monitoring stations along the Biack Umheluzi. 2 along 
the White Umheluzi and 2 stations after the confluence of these rivers. Samples are 
taken once monthly. Average analysis results of 2 stations over the period January to 
June 1994 are given helow: 

Monitoring station 
COD, mg/I 
Nitrate, mg N/I 
Phosphate. mg P /I 
TDS. mg/I 

Mnjoli C':1m 
16 
0.15 
2.1 
40 

Maphevini 
18 
0.6 
23 
80 

The deterioration of the water quality can he contrihuted to domestic sources along the 
rivers. drainage water from irrigated fields. livestock farming and discharge of sugar 
mill effluents. 

A diamond mine is in operation near Ovololwako. just upstream of the N"njoli Dam. 
The mine abstracts water from the Black Umhduzi for processing the Kimherley ore. 
The slimes from the production process are stored in holding ponds. The effluent from 
these ponds is recycled to the mine. 

Simunye Sugar Mill and proposed distillery at Simunye Sugar Estate (Ref 12) 

The Royal Swaziland Sugar Corporation is constructing a distillery at the Sirnunye 
Sugar factory. Production is planned to start in November 1995 with a production 
capacity of I0.000 m3 ethanol per year. The Simunye sugar factory processes 1.2 million 
t sugar cane per year with an output of 160.000 t raw sugar. The estate. with 9,800 ha 
irrigated sugar cane land. is located in the lowveld in the north-eastern part of 
Swaziland. The Black and White Umheluzi rivers flow through the estate, receiving the 
effluents from the sugar factory and the future distilkry. The sugar factory wastewater 
is treated in an activated sludge plant. Currently no advl.!rse effects on the water quality 
in the receiving water courses have Ileen ohserved from the discharge of the sugar mill 
effluents. 

The distillery will produce the following quantities of waste: 

- concentrared "tillage: 85 t/d (55c;. dry matter): 
- acid concenrrate: 90 m1/d (BOD= 17.000 mg/I; COD= 55.000 mg/I; pH= 4.8); 
- floor washings: JO m·1/d (COD=4.001l mg/I; pH=5); 
- cooling water hleed: 50 m·1/d (COD=50 mg/I; pH =8.2). 



2.2.5 

The following system for handling the di~tillery wastes is proposed: 

- the stillage is used as an organic fertilizer on the sugar cane fidds. which will have 
a beneficial effect on the use of fertilizer and the organic matter content of the soil; 

- the liquid wastes are led to the existing wastewater treatment plant. which will he 
upgraded with an anaerohic pond and a wetl:tnd system for effluent polishing: 

- the treated effluents are reused as much as possible in the factory and for irrigation. 

Proposed tannery at Simunye Sugar Estate 

No data on this project were availahle yet. 

Sand River Dam irrigation scheme 

The water stored by the Sand River Dam in the Komati River basin is used for 
irrigation of citrus plantations. The drainage water from these plantations flows into 
the Umbeluzi River. 

b. Water use 

As indicated sub a. above. water from the Black Umhdt.zi is used for irrigation, 
process and cooling water for sugar mills, livestock farming and for a diamond mine. 
The water supply of Mhahant also uses water from the Black Umheluzi. The 
wastewater from Mhahane is treated in a ponds system anc.! subsequently discharged 
in the Usushwana River (Maputo River hasin ). The total water abstraction from the 
Umheluzi River system is estimated at 180 Mm3/yr. 

c. Ongoing plam 

There is a plan, for the long term. to rel·ycle the l!mhduzi River water from Maphivini 
(near the border with Mozambique) to the Mnj~li Dam reservoir. The impacts of this 
plan on the availability and the quality of the river water in Mozambique have to he 
assessed. 

The Management of Tamhankulu Estate has taken the initiative for creating an 
Umheluzi Catchment Associati,m with the objective to develop measures for 
appropriate management of the Umheluzi River water resources in terms of utilisation 
and maintaining a good water quality. 

Agreement on water resource sharing 

From 1976 Mozamhique and Swaziland have an agreement for sharing the water in the 
Umbeluzi river system. The agreement entails that Mozambique is entitled to 40% of 
the measured water inflows at the hydrometric stations GS-:; and GS-10 in the Black 
Umheluzi and the White Umbeluzi. which amounts to an average water quantity of 9 l 
Mm3/yr. 
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2.2.6 

2.3 

2.3.I 

2.3.2 

Recommendations for environmental improvement 

Measures for protection of the rin!r water quality should he hased on the following 
principles: 
- minimization of pollutant loads from domestic. industrial and agriculturnl sourl.""eS 

by prevention and treatment of effluents and improved agricultural practices, 
including non-irrigated buffer zones; 
protection and rehahilitation of forests. vegetation along the ri\'er and trihutary 
Lanks. mangrove forests and plantation of wind hreakers: 
introduction of regular water quality monitoring programmes and integrated water 
and land management in the river hasin. 

Maputo Ri\'er 

Hydrography 

The Maputo River drains an area of 29.800 kin2• of which 1.570 km2 lies in 
Mozambique, 17.430 km2 in RSA and 10,800 km2 in Switziland. The main tributaries 
are the Usutu River. in Swaziland itnd RSA. and the Pongola River in RSA. The length 
of the river in Mozamhique is 130 km. The highe,,t altitude in the hasin is about 2,000 
m in Swaziland and RSA. Hydrological data on the Maputo River are (Ref 1,2): 

- Maputo River (Statior E-6. Madubula at the frontier with RSA): 
MAR 2.9\:G Mm3 

- Usutu suh-basin: 
MAR 2.010 :.1m3 

( 1.184 Mm3 in dry year) 

- Poneola and Ml!\\'itVUma suh-hasins: 
MAR - 1,244 Mm3 (673 Mm-1 in dry year) 

- Lake Mandjane and minor tributaries in Mozamhique: 
MAR 76 Mm3 (20 Mm3 in dry year) 

Pongolapoort Dam (RSA) 

This dam. in the Pongola River. has a storage capacity of 2,500 million m3 with a 
potential water supply c;1p;u:ity of 81JO M m1/yr. However the capacity has been reduced 
to about 773 Mm3/yr as a result of upstream exotic afforestation in tht> Pongola River 
basin (Ref 18). The dam plays an important role in regulation of exces~ive water flows. 
The dam's reservoir lies partially in Swaziland. 

Dams in the Usutu River basin in RSA 

In the RSA part of the Usutu River basin are 4 dams. reo;pcctively the Westoe, the 
Jericho, the Morgenstond and tht Heyshope. Sites for 3 new dams have been 
identified, respectively the Merriekloof (which would cut off the water supply hy the 
NJ;,'Wempisi River to Swaziland completely). the lshdo and the 8akenkap. 
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2.3.3 

2.3.3.1 

2.3.3.2 

2.3.3.3 

Luphohlo Dam (Swaziland) 

The Luphohlo Dam is located in the Usushwana River at the point of confluence with 
the Mbabane River. The dam is used for hydro-power generation (capacity is 20 MW). 

Mkimkomo Weir (Swaziland) 

The Mkimkomo Weir is located in the Usushw<rna River. near the Matsapha Industrial 
Complex, and just before this river's confluence with the Usutu River. The dam 
provides water to 2 hydro-power plants, Dwaleni ( I0.5 MW) and Makuduza (7.5 MW). 

Small reservoirs in the Usutu River basin (Swaziland) 

There are 3 small reservoirs in minor tributaries in the Big Bend area, supplying water 
to the irrigation schemes in that area. These reservoirs &1re: Nyetane Dam, Sufunga 
Dam and Hendrick Van Eck Dam. 

Dam in Ngwempisi River, Swaziland (planned) 

The Government of Swaziland has a plan. for the long term. to construct a dam in 
Ngwempisi River. 

Irrigation and afforestation 

Mozambique 

Currently no large-scale irrigati~n schemes exist in the Mozamhican part of the 
Maputo basin, but there are good potentials for agricultural development in river area. 
The total irrigable area is ahout 61,000 ha. 

Swaziland 

In Swaziland the following irrigation schemes are found along the Usutu River: 

- Malkerns. between the Usutu and Ngwempisi rivers. Area is about 4.500 ha <ind the 
water consumption is 59 Mm~/yr. Various crops are cultivated, including potato, 
maize and fruits. 

- Big Bend, with mainly cultivation of sugarcane (location of the Uhomho sugar mill. 
Area i;. about 10.840 ha and the water consumption is 185 Mm3 /yr. 

- along the Nb'W«tvuma River is an irrigated area of about 2,600 ha with a water 
consumption JI Mm3/yr. 

The area under exotic forest, in the western part of the river hasin. equals about 70,000 

ha. 

RSA 

Usutu River 

No dat:1 on irrigation in th.! RSA part of the upper cat<.:hment area could he obtained. 
The area, covered with exotic.: forest. is approximately 200,000 ha. The art:a, available 
for additional ttfforestation. is 40.200 ha. 
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23.4 

2.3.4.l 

Pongola River 

The irrigated area in the upstream area of the river hasin equals 1.670 ha (planned to 
be expanded to J.470 ha). The area under exotic forest is J-t.000 ha. with a maximum 
potential expansion to 101.000 ha. 

An irrigation scheme with an area of 6.400 ha is planned in the middle stretch of the 
river upstream of the Pongolapoort Dam. 

The area, irrigated with water from the Pongolapoort Dam. is 10.800 ha. with a 
possible expansion to ahout 14.000 ha. It is further planned to use water from the 
Pongolapoort Dam for irrigation of 30.()()() ha land in Kwa Zulu. downstream of the 
dam. 

Environmental aspects 

Mozambique 

a. Wateruse 

Currently the ahstraction from the Maputo River in Mozamhique is not controlled. 
Water is mainly used for domestic use and for supply to the city Bela Vista, and for 
small scale farming. River hasin development pl<ms in RSA entail a flo\\I reservation 
of 65 Mm3/yr in the Pongola River to Mozamhique {calculated on the hasis of the 
surface area of the Mozamhican part of the river basin). 

b. Water quality tre11dr 

DNA operates 2 water quaiity monitoring st<1tions, respectively in Catuane at the 
Usutu River (hydrometric station E-393) and Maduhula (hydrometric station E-6) after 
the confluence of the Usutu and Pongola rivers. Average 1esults of 1993 are given in 
Table 2.4. 

Tahle 2.4 Maputo River water analyses results. average data of 1993 
Source: DNA 

Station E-393 E-6 

Turbidity (NTU) 77 no data 
EC (umhos/cm) 140 230 
Chloride (mg/I) 17 27 
Nitrate (mg/I) u I 
Ammonia (mg/I) O.J<> O.J 

Over the period 1972 - 1977 the electrical conductivity (EC) of the Maputo river water 
in Mozamhique increased from JOO to 250 um hos/cm. at a flow of ahout 75 m3 /s. 
Hence it can he concluded that the discharge of sahs ;ind solids into river shows a 
si!_Ynificant increase (Rd JO). 
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23.4.2 

c. Landu.re 

Most of the Mozamhic;m part of the Maputo hasin consists of a fairly narrow strip of 
land in the river valley. The village of Bela Vista. the centre of the region. is located 
in the nver valley. 
Economic activities consist of small SC'Jle farming (maize. sugar c-Jne. cashew. 
livestock). production of charcoal and exploitation of limestone deposits in the 
Salamanga area. There is a railway for transportation of the limestone to Maputo City. 
To the south of the Maputo hasin. in the direction of the South African border is a 
large plantation of Eucalyptus. for which suhstanti;1I volumes of water from the Maputo 
River are used. The low lying lands in the river valley prohahly have a high potential 
for agricultural development. 

Swaziland 

a. Wateruse 

The estimated water use in Swaziland from the Usutu River hasin water resources is 
about 325 Mm3 /yr p75 Mm) for irrigation and 50 MmJ for domestic and industrial 
uses). The ahstra<."tion from the Pongola Ri\'er amounts to ahout lll.7 Mm3 /yr (Ref 18). 

b. Water quality and .murn-s of pollution 

The Usutu river and its trihutary. the lJsushwana Ri\"er. flow through the most 
developed region of Swaziland. The water quality of these rivers is somewhat affected 
hy acid deposition from the East Trans\";1;11 Highvdd coal-fired power plants. 
Monitoring results of the Usutu water ••t the South African border. near Sandlane. 
showed a decrease of the pH from 7.4 to 6.9. and an increase of the sulphate 
concentration from 1.2 to 2.2 mg/I. owr the period 1982-1990. 

Major sources of pollution of the Usutu and its trihutaries are hridly descrihed helow: 

Usushwana River 

There are 5 water quality monitoring stations along this ri\'er. 
Major sources of pol!ution are: 

- tourist resort development near Ezulwini 
An extensive tourist resort complex is located near the Luphohlo Dam. The complex 
operates a wastewater treatment plant. consisting of stahilization ponds. The treated 
effluent is discharged into the Usushwana. 

• Malkerns 
The urhan centre of Malkerns discharges irs effluent and run-off water into the 
Mhlamhyathi River. which flows out into the Usushwana. The Mhlamhyathi is used 
for water supply to the nearhy community of Lohamha. with an intake downstream 
of the effluent discharge. The water supply for M;1lkerns is ahstracted from the 
Usutu River. at ahout 20 km downstream of the Uputu Pulp Company (UPCO). 
The intake water is treated hy chlorination. 

• Swazican (fruit canning plant) in Malkerns 
This factory produces canned fruits and jams (mainly pine-apple and citrus). The 
pre-treated effluent is di~harged in the same manner as the efllucnts from 
Malkerns. The effluent has COD-kvel-. in the range of 1.000 to 4.000 mg/I. 
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Current wastewater treatment method" indude: lime treatment <md dispos.-.1 into 
basins planted with ree•J and ekphant gr<tss_ 

- Matsapha Industrial Comp:ex 
Major water polluting industries an~ the Swazil<ind Dairy Board. Swaziland 
Bre\\-eries. Swaziland Meat Industries and Concn (manufacture of Coca Cola 
concentrate)_ These industries discharge their wastewater into the Matsapha 
was~ewater treatme~t plant (stahilization ponds)_ This wastewater treatment plant 
is managed by the Water and Sewage Board_ The effluent is discharged just 
upstream of the Mkimkomo Dam_ Two other major industries are IOC'Jted in this 
industrial area. respectively the N.itiom1I Textile Industry (N.itex) and Swazi Paper 
Mills (SPM)-

Natex produces wastewater with COD-levels up to 2.(X)() mg/I and phenol 
concentrations up to 1.900 mg/I (data of 1989-19'JO. Ref 14). The factory operates 
a wastewater treatment system consisting cf Dissohrelt Air Flotation and holding 
ponds. The effluent is discharged directly upstream of the water intake for the 
Dwaleni power station community. which implies signifil.&mt health risks. The 
wastewater treatment system is grndually improved_ 

SPM generates wastewaters with COD concentrations up to 5.(KKl mg/I and phenol 
concentrations up to 5CXl ug/I. It discharges its effluent downstream of the 
Mkimkomo Dam into the Usutu River_ The flow is very high. 
Part of the effluent is sprayed over fields. 

As a result of the wastewater discharges from these industries the Usushwana River 
water is frequently of a poor quality with an average COD-level of 208 mg/I over 
the per!od 1988-1990_ The people. living downstream of these factories along the 
Usutu River. are hadly affected hy the poor river water quality_ 

Usutu River 

There are 11 water quality monitoring stations along this river. 
Major sources of pollution ct re: 

- Usutu Pulp Company (UPCO) in Bhunya 
UPCO applies the Krafi pulping process. The eftluent has COD-levels up to 400 
mg/I and occasionally very high phenol concentrations up to 3,000 ug/1. Fish kills 
in the river have heen related to the high discharges of phenol. Two communities, 
about 20 km downstream of UPCO. depend on the river water for their water 
supply. In spite of the significant wastewater discharge the downstream water quality 
is generally good, except when there are accidental discharges from UPCO. Another 
source of water pollution al UPCO is an old waste dump from where polluted 
leaching water enters the river. 
UPCO has taken various measures to reduce its discharge of wastewater into the 
river. Measures include: modification of effluent discharge channels. ponding in 
comhination with solar evaporation and seepage into the soil. and construction of 
a harrier hetween the ri·.er and the waste disposal sites. 
The average effluent discharge amounts to ahout 32.000 m3 /d. 

- irrigation :;chemt!s and Uhomho Sugar Mill 
Along the Usutu are 2 major irrigati<'n schemes, respectively Malkerns and Big 
Bend. The Uhomho Sugar Miil. locatcd in Big Bend. is equipped with a pond system 
for wastewater treatment. The irrigation schemes may cause discharge of salts, 

,,, 



2.3.4.3 

nutrients and pesticides into the ri,·er hut there are no d;1ta on the eff~"ts on the 
river Witter quality. 

- Manzini urhan are;.1 
The urbanised area of :\fanzini drains into the Usutu. Three diff ercnt pond systems 
are operated in the area for treatment Gf the wastewaters. The city's water supply 
has an intake at the llsushwan&i. upstream of the Matsapha Industrial Compkx. 

- Coal mine. Emaswati 
This coal mine in the Lmweld was closed in 1990. 

Mkhomovo and Ndlot;me Rivers 

These southern trihutaries of the Usutu receive effluent from a p;.1per mill near Piet 
Retief. RSA. This discharge t.-auses incidentally pollution problems. with foaming and 
increased concentrations of phenol and sulphide. For example in 1990 a phenol 
concentration of 190 ug/I was measured ne;.11 the village of Maguhheleni. 
There are 2 water quality monitoring stations along these rivers. 

N~empisi River 

There are no industrial polluters along this river. In 19X9 the river water had an 
average COD of 16 mg/I (with peak values up to 45 n.g/I). and 1tn average EC of 63 
umho/cm. There are 2 w&1ter qu;1lity monitoring st;1tions along this river. 

Ngwavuma River 

There are no specific polluters along this river. which flows out into the Pongola River 
in RSA. The main economic at.'1ivity in the area is small scale farming. There are 2 
water quality monitoring st&1tions alor.g this river. 

RSA 

a. General 

Usutu River Basin 

The Usutu River hasin has an area of 17.035 km2 (with l'l, I(,() km2 in Swaziland). There 
are 5 urhan centres in the Usutu River hasin in .~SA. respectively Piet 
Retief/Ethandakurhanya. Amsterdam. Sheepmore. Lothair and Chrissiesmeer. There 
are only 2 industries. a s;1w mill and a pulp factory in Piet Retief. which occasionally 
causes waler pollution problems downs1ream in Swaziland. Water quality data of the 
Mgwempisi River are given in Tahle 2.5. 
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Table 2-5 Water quaiity data of the M~·wempisi Ri'"er. trihutary of the Usutu Ri\"er. 
at the Merriddoof Dam (figures imfo:;ite 50 pen.·entile \·alues) 
l.:nits in mg/I unless otherwise indil:<1ted 

Parameter 50 percentile \"alue 

EC. umhos/cm 1()(1 

TDS 38 
Fluoride 0.2 
Nitrite/Nitrate 0.06 
pH 7.5 
Sodium ~.O 

Calcium 3.ll 
Chloride 5.0 
Magnesium 3.5 
S·1lphate 5.0 
Ammonium 0.0-l 

Pon~ola Ri\'er 

The Pongola Ri\'er basin has an are;1 of 11.195 km! (with 2.MO kmi in Swaziland). The 
Pongola River and its trihut;iries ha\'e their sources in the Eastern Trans·vaal Highveld 
(about 2.000 m MSL). It subsequently flows through the Mlddle\'eld (about 800 m 
MSL), intersects the Lihomhos range at the Pongolaplltlrt Dam. and suhsequently flows 
into the low lands (80 m MSL) of Kwa Zulu and Maputoland. where it joins with 
Ngwavuna and Ust.tu Ri\'ers prior tu entering Mozamhique. The Government of RSA 
gives high priority to socio-economic de\'dopment in the low land area. 
Average rainfall in the hasin is x:n mm/yr. \"arying from 1.100 mm/yr in the western 
high lands to 600 mm/yr in the eastern low lands. 

There are 2 urhan centres in the hasin. Pongola and P;iulpietersherg. The only 
industries are a saw mill in Paulpietersherg ;ind a sugar mill in Pongola. There are no 
significant point Sl'llrces of w;1ter pollution. Agricultur;il runoff and drainage water is 
the major potential source of ri\'er water quality deterioration. hut there are no data 
which gi\'e e\'idenl:e of water pollu1ion prohkms. 

h. J-t-atc.>r u.fc.' 

No quantitative data on the w;1ter abstraction from the Csutu Ri\"er hasin are available. 
The basin area is for ahout 25c;. covered with exotic forest. Water is further used for 
domestic purposes and for the pulp mill in Piel Retief. Currently a study is carried out 
regarding the transfer of Usu tu River water to the Vaal Ri\"er ha'iin (Ref 20). 

The water abstraction from the Ponl!ola River svstem amounts in I 99.5 to ahout 463 
Mm3 /yr (360 Mm1 for irrigation. 5S Mm1 for ;,fforestation and the remainder for 
domestic and industrial uses. It is planned to inc:rease the ahstraction in 20 IO to 698.4 
Mm3/yr (585.9 Mm-1/yr for irrigation and 100.J Mm'jyr for afforestation). A flow of 
158.5 Mm·1/yr is reserved for ecological purposes and for Mozamhique. 
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2.3.5 

2.4 

2.4.l 

Agreements on wate1 sharing 

No formal treaties have been signed hy RSA and Sw;1ziland regarding sharing of the 
water resources in the Usutu River hasin. RSA has adopted the point of view th.tt 
compensation water for Swaziland l.-ould amount to h&1lf of [h~ flow a\·ailahle 80CC of 
the time duriilg the low flow months of July to October. This would yield to about a 
flow of about 67 Mm3 /yr to Swaziiand (Ref 20 ). It should be as.ses.sed how this amount 
affects the current water use from the Usutu River in Swaziland. amounting to 325 
Mm3/yr. 

lnmmati Rh-er 

Hydrography 

The lncomati River drains an area of 46.200 km2
• of which 14.900 km~ lies in 

Mozambique. 28.700 km2 in RSA and 2.600 km2 in Swaziland. The major trihutaries 
are the Komati and Lomati rivers (in RSA and Swaziland). the Crocodile River (in 
RSA). and the Sabie River (in RSA and Mozamhique). The length of the river in 
Mozamhique is 280 km. River flow data on the lncomati River and its major 
tributaries. under natural condi~ions. are (Ref l.2.5.Hi.17.19): 

- Incomati River (station E-23. Ressano Garcia at the horder with RSA) 
MAR (recorded) 2.025 Mm3 (2X - 4.2%) 
(natural MAR 3.680 Mm3 at river mouth) 

- Crocodile River 
MAR 

- Komati River 
MAR 

1.446 Mm3 

J.438 Mm3 

- Sahie River (station E-30. Machahuine) 
MAR (recorded) 641 Mm3 

( 70 - l.6<10) 
(natural MAR 762 Mm1 at RSA hor<kr) 

- Uanetze River 
MAR 

- Masintonto River 
MAR 

18 Mm 1 

The actual flow of the lncomati River at the point of inflow into the ocean is. however. 
much lower. It is currently estimated at 405 Mm 1/yr. induJing 400 Mm3 from the Sahie 
River. 
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2.42 

2.4.3 

2.4.3.1 

Dams 

a. Conmrana Dam in St1hic.· Rfrer (i\lo:umhiqm:J 

Operation of this d&tm started in llJXlJ. MajOi char&u:lerislic.; are: 

Maximum storage capacity 
Dam crest length 
Irrigated area 
Power generation capacity 

1.380 Mm3 

3.050 m 
39.000 ha 
2x15 MW 

b. Moamba-Major Dam iii /ncomati Rirer ( Mo:c1111h!que) - planned 

A new dam has been planned in the lncomati River. the Mo;tmba-Major dam. This 
dam has a discharge capacity of 2.150 million m3 per year. a power generation capacity 
of 26.8 MW and the potential for irrigation of 1 IOJ)()() ha agricuhural land. 

c. Danu in RSA and S•m:ilcmd 

Jn RSA and are the following d;1ms in the lncomati ~}'slem: 

- Edinburgh. Casled. Acornhoek and Da G&tma Dams and 5 smaller dams in the 
Sahie River sub-basin; 

- lnjaka Dam (planned) in the Sabie River. wit!l a slorage capacity of 123 Mm3); 

- sites for 5 other dam!' in the Sahie P..iver sub-h&1sin have hec::n idenlified. with atotal 
capacity of 551 Mm1; 

- Braam Raahenheimer (or Kwen&t) Dam and 7 smaller dams in lhe Crocodile River 
sub-basin; 

- Driekoppies Dam (u:ider construclion) in lhe Lomali River near the Swaziland 
border (gross storage capacily is 251 Mm3); 

• in the Komati River hasin are the followinc. dams: 
o Nooitgedacht and Vygehoom. wi1h a co7nbined storage capacity of 136.7 Mm3, 

and a net draft of 141.3 Mm3/yr. which is mainly diverted by a transfer canal to 
lhe Eastern Transvaal Highveld power stalions. 

o Shiyalonguho. with a storage capacity of 2.3 Mm1 and a net drafl of 4.J Mm1 /yr. 
o sites for 5 other dams have heen identified (Rd 19). 

In Swaziland are lh~ following dams in the lncomati River hasin: 

- Sand River Dam in lhe Kom;lli River sub-basin near the border with RSA (storage 
capacity is 44. I Mm·\): 

- Maguga Dam (planned) near Piggs Peak in the Komali River (gross storage capacity 
is 332 Mm3

). 

All these dams serve primarily for water supply lo irrigation schemes. 

Irrigation and afforestation 

Mozamhique 

There are 3~ irrigation schemes in 1he lncomati River hasin with an ar~a of 9.042.J ha 
(see Appendix I). The total irrigable land area is ahoul iOO.POO ha in the Mozambican 
part of the river hasin. 
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2.4.3.2 

2.43.2 

2.4.4 

Swaziland 

Sand River Dam irrii:ation scheme ( Komati Riwr hasin): 

Water from the Sand Ri\·er Dam is used for irrig;1tion of citrus and sug;m."<tne 
plantations. which drain into the Umhduzi just ~fore the Mozamhican border. The 
total irrigated area is ahout IJ.000 ha with a water consumption of 181 Mm3 /yr. The 
irrigable area is about 50.lXlO ha. 
The area under exotic forest is 32.500 ha. in the Highveld region. consuming 33 
Mm3/yr. 

RSA 

Komati/Lomati Rivers 

The irrigated area in the Kom;:ti River hasin is approximately :!R.000 ha. with a water 
consumption of 28-t Mm3 /yr. The total irrigah1e are;1 is 179.000 ha. 
The area under exotic forest is 83.800 ha. consuming 71 Mm'/yr (Ref 19). 

Sabie River 

In the RSA part of the Sahie River basin the irrigated area is I 1320 ha. The area 
under exotic forest equals 72. IOO ha. The tot:1I area of irrigable lands is 170,000 ha and 
the total area with potential for afforestation is 1-C.000 ha. The exotic forests are 
mainly on the W:!stern slopes of the basin. The irrigation schemes are mainly in the 
western Middleveld area. ~fajor crops are hanana. citrus. avocado and tobacco 
(Ref 17). 

Crocodile River 

The total irrigated area equals 91.000 ha. the l;irgest irrigated area in RSA. The 
irrigation schemes occur mainly along the Crocodile Ri\"er and along its trihutaries, the 
Elands. Kaap and White rivers. Major crops are maize. citrus (20.000 ha), tohacco. 
sugarcane (21.000 ha) and suh-tropical fruits. 

The area, planted with exotic forest, equals 172.200 ha. mainly in the western and 
northern central are of the hasin. It is estimated that the current l;ind use causes a 
reduction of the natural runoff hy 2oc;. (Ref 1<1 ). 

Agreements on water resources sharing 

In 1982 a Tripartite Permanent Technical Committee w;1s set up with representatives 
from Mozamhique. RSA and Swaziland. This committee has heen working since then 
and although positive results have heen ohtained in some areas, not much progress has 
beer. achieved towards an agreement on sharing the water resources. In 1991 an 
agreement was reached. which settles the ~ollowing points: 

- authorization for Driekoppies anr.l Maguga dams: 
- gu~rantee for a minimum daily flow of 2 m \/s to Mozambique at Ressano Garcia 

at the lncomati River. until an agreement on the joint use ot the water resources 
is reached; 

- supply of 425 Mm3/yr from the Sahie River to Mozambique for the Corumana 
Dam; 
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2.4..5 

2.4.5.l 

- any major development schemes in the Sahie hasin are suhject to approval by 
Mozambique; 

- implementation of &1 joint study on development of the lncom;1ti w;1ter resources. 

Environmental aspects 

Mozamhique 

a. Wateruse 

The water demands in this river hasiro in Mo:zamhique are as follows: 

Domestic water supply: 15 Mm3 /yr 
Control of salt water intrusior: 6J Mm3 /yr 
Irrigation: 321.3 Mm3 /yr (the 1retically if all existing irrigation schemes are fully used). 

The availahility of water resources is mainly affected by upstre&1m irrigation schemes. 
afforestation projects and irregular dim&1tologicai conditions (droughts). and as a result 
the lncomati River has dried up completely in Mozambique. 
It has been estimated that the natural Mean Annual Runoff of the Sahie basin has 
been reduced from 762 to (J63 Mm3 due to afforestation projects (Ref 7). 
At a current use of about 218 Mm1 /yr (including affi1restation) in RSA from the Sabie 
River. and at a guaranteed supply of 425 Mm3 /yr of ~.•hie River water to Mozambique, 
there is little scope for further development of the Sabie River basin water resources 
in RSA. Moreover a per~nnial flow is required in the Sahie River for maintaining the 
eco-systems in the Kruger National Park. 

b. Water quality data and .wurcl!J of po/lwio11 

DNA operates 2 water quality monitoring stations. respectively in Ressano Garcia 
(hydrometric station E-23) and Manhica (hydromctric station E-28). Average results 
of 1993 are given in Tahle 2.<i. 

Table 2.6 lncomati River water analyses results. average data of 1993 
Source: DNA 

Station E-2J E-2X 

Turbidity (NTU) 50 IJ 
EC (umho/cm) J20 .i-to 
Chloride (mg/I) 27 80 
Nitrate (mg/I) I l.J 0.9 
Ammonia (mg/I) 0.1 0.1 

Urhan centres in the lncoma:i Rivet hasin are Manhica. Palmeira. Mapulanguene. 
Magude. Moamha and Ress;mo Garcia. There are 2 sugar mills. both along the main 
raod from Maputo to Xai-Xai. hut only one is currently in operation. It produces ahout 
10,000 t raw sugar per year (capacity is .t0.000 t/yr). The mill's sugarcane fields have 
an area of 2.000 h.1. The water ahstraction capacity from the lncomati River equals 
ahout 10,000 m·1/h for irrigation ;ind :nill operation. The mill's effluents are used for 
irrigation. The molasses is soid. 
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2.4.5.2 

2.4.5.3 

There are no other industries in the hasin area. 

c. Corumana Dam 

The primary ohjective of the dam is tu provide water for irrig;ition. However. hecause 
of the problems caused tly the w;ir. it is now heing managed mainly for electri'--.tl power 
generation. Other potential hendi;:s of the system indude irrigation. flood control, 
water supply and fishery. Ahout 15.000 people live in the area around the dam. 
Management of the dam for electricity supply implies th&1t large volumes of water are 
released over short periods in order to satisfy peak demands. There ;1re no provisions 
for control of the released water flows downstream. As a result the periodic-.tlly 
released peak flows may cause the following prohlems in the downstream riverhed: 

- river bar.k erosion and consequential transport of sediments and deposition; 
- management of irrigation systems is difficult by the lack of storage capacity of the 

periodical very high water flows; 
- the aquatic life in the river is seriously disturhed hy the high flow fluctuations and 

related variations in the water quality; 
- sudden high rivt'r water tlows cause d&rnger to river water users. especi:1lly children. 

Swaziland 

a. Water quality and sources of pollution 

The Komati River. flowing from RSA through Swaziland hack into RSA. is the main 
tributary in the lncomati River system in Swaziland. A\'erage river water quality data 
during 1989 at the bridge in the Mhahane-Piggs Peak road: 

EC 
pH 
COD 

78 umhos/cm 
1A 
11 mg/I 

The major industrial e1ctivity is the Havelock Ashestos Mine near the bonier with RSA. 
The effluents from the minewi1h high concentrations of serpc.:ntine (containing MgS04 ) 

is stored in ponds where the serpentine se11!es. The effluent is discharged into the 
Komati River. 

RSA 

Since the Komati River Basin. the Sahie Ri\'er Basin anJ the Crocodile River Basin 
are considered as separate catchment areas in RSA are the en\'ironmental aspects of 
these river hasins discussed separately 
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I. Komali Rh·er Basin I 
The main source of the Komati River is near Breyten in RSA at an altitude of about 
J,800 m MSL. The river. with a length of 455 km. flows through S·"aziland hack into I 
RSA where it join); the Crocodile River at Kc1matipoort jusl hdore the Mozamhican 
border. Major trihutary of the Komali is the Lomali River. which has its main source 
near Barherton al an altitude of l.XIJO m MSL. The Lomati River h;1s a lencth of 150 I 
km and a catchment area of 1.5:~0 km~. The total area of lhl.' Koma1i/Loma1tsuh-hasin 
is 11.087 km1. In 1982 lhe basin had a popular ion of .115.200 per:>on~ (Rd llJ). The 
natural MAR of the Koma Ii River. at the point of joining the Crocodile River. is 1.418 I 
Mml (induding 1(14 Mm'/yr from the Lomati Riva. The water requirem~nts in the 
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Komati River basin are as follows: 

Purpose 

Afforestation 
Irrigation 

Present reguirement 
(Mm3/vr) 

RSA/Swaziland 

Urban/industrial/ETH power plants 
Total 

71/33 
284/181 
140/15 

495/229 

Future requirement 
CMm3/yr'r 

RSA/Swaziland 

no data 
no uata 
161/54 

The major urban centres in the basin are Carolina, Barberton, Badplaas and 
Komatipoort (all in RSA), Bulenbu and Piggs Peak (both in Swaziland). In these places 
are some light service industries. There are no other industries in the basin. 

There are coal mines near Breyten and Carolina. Further development of the coal 
reserves in the basin is planned. Ashestos is mined hetween Badplaas and Balenbu and 
also in Swaziland. 

There are no significant point sources of pollution in the river basin. Agricultural 
runoff and drainwater discharge is the major potential source of water pollution. 

Major water resource development plans in the hasin are the Maguaga Dam in 
Swaziland and the Driekoppies Da;n in RSA (currently under construction). 

Average water quality data of the rivers in the Komati River basin are given in Table 
2.7. These data indicate that the water quality is still acceptable for its designated uses. 
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Table 2.7 Average water quality data of the rivers in the Komati River h:1sin (data 
from water quality monitoring programmes in RSA and Swaziland) 
Units in mg/I unless otherwise indicateJ 

Parameter Koma ti Sa hie Crocodile 

EC. umhos/cm 12 I 99 157 

ms 89 74 112 

pH 7.3 6.9 7.1 

Sodium IO 6 10 
Magnesium 6 4 7 

Calcium 11 6 9 

Fluoride 0.1 0.1 0.2 

Chloride 10 7 8 

Nitrate 0.09 0.16 0.26 

Sulphate 5 5 9 

Phosphorus 0.016 0.015 0.019 

Hardness (CaC03) 47 JI 53 

Alkalinity (CaC03) 47 
.. .., 
·'- 55 

Silicium 7.9 6.2 lU 

Potassium I.I 0.8 I.Cl 
Ammonia 0.1 0.05 O.OX 

Sodium Adsorption 
Ratio (meq/I) 0.6 0.6 O.<> 

2. Sabie River Basin (Ref 17) 

a. General 

The Sahie River hasin has an ar~a of 7.0% km2
• of which <JOC-f- lies in RSA. In 1985 the 

population number was 338.000 (estimated number in 20 IO is 691.000). 
The natural MAR of the river is 762 Mm3 (reduced to 633 M:n3/yr hy afforestation). 
The major trihutary is the Sand River with a natural MAR of 145 Mm3

• More than 
50~c or the basin consists of natural parks. respectively Kruger National Park. Sahi 
Sand Wildtuin. F.C. Erasmus Natural Reserve and Calcutta Natural Reserve. The 
elevation of the basin varies from 1.700 m MSL in the west tu 200 m MSL in the east, 
in the Kruger National Park. The average rainfall varies from 1.600 mm/yr in the west 
to 600 mm/yr in the east. 

The Kruger National Park is located in the East Trar.svaal Lowvdd. It has a surface 
area of about 20.000 km2

• 

Current water use in the Sahie River hasin is as follows: 

• domestic/industrial 
• irrigation 
• afforest:1tion 
• total 

9.2 Mm 1/yr 
102 Mm3/yr 
10<1.6 Mm 1/yr 
217.8 Mm1/yr 

By increased use and expansion of irrigation it is estimated that the water requirements 
will increase to 295.8 Mm·1/yr hy the year 211!0 
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b. JVi.zter quality and .wurce.'i of pollution 

The water quality of the Sahie Ri\'er is srill consi~ered \'ery good. also in \'iew of the 
quality requirements for the nature1I parks. Water quality data are given in Tahles 2.7 
and 2.8. The DWAF impiemenrs a regular water yuality monitoring programme at 
various points in the ri\'er hasin. 

The major urhan centres are Mkuhlu, Thulumah:1she. Boshokrand. Sa~ie and Graskop. 
There are 6 municipal sewage treatment plants within the hasin. discharging totally 
3,090 m3 /d of effluent into the ri\'ers. 

There are 5 smal! gold mines in the south-w~stern part of the hasin. These mines 
consume 140 m3 water per day for drilling and processing. No water pollution prohlems 
in relation to mining activities are currently reported. However in the !920s the mines 
caused serious damage to the ayuatic life in the Sahie River. 

There are relatively little industries in the Sahie River hasin. In the urhan centres are 
some light industries. In the forest areas are 12 saw mills. In Graskop and Sahie are 
3 wood product industries. None of these industries causes water pollution. 

A gradual deterioration of the water yuality is c:1used hy agricultural runoff and 
drain;•ge water discharge. l his is most clearly shown hy a gradual incree1se of the 
electrical conductivity. 

From the current data it can he concluded that quantitative management is the major 
issue in the Sahie River hasin. sir:~e che increasing water requirements for the growing 
population and for furtht:r lkvelopment of irrigation, put a heavy pressure on the 
naturally availahle water resources. which are diminished with ahout 15% hy exotic 
afforestation. 

The diminishing flow of the Sahie River has led to the institution of the Sahie River 
Working Group. A Krufer National Park Rin!r Research Programme was emharked 
upon in 1988 (Ref 6,7). 

3. Crocodile River Basin (Ref 16) 

a. Ge11eral 

The Crocodile River hasin has an area of l!U26 km2• The river length is J20 km. The 
natural MAR of the river is 1.4-t<> Mm-1 (redu~ed to 1.157 Mm 1 hy afforestation). In 
1991 the population numhered 42.'\,000 persons. of which IO<J,000 people live in urhan 
areas and 314,000 in rural areas (estimated population in 2005 is 6 I0,000). Ahout 
63.7% of the population lives in Ns:kazi District, whit·h with a population density of 
ahout 450 per km2

, is much more Jensely populated than the other areas. Nelspruit, 
the regional centre, has ahout (12,000 inhahitants. The Kruger National Park occupies 
ahout 20% of the hasin area. 

The hasin is divided in J distinct gt:ographical zones: the Highveid in the west ( > 1.400 
m MSL), the Middleveld (800-1.4011 m MSL) and in the east the Lowveld (<800 m 
MSL). The average rainfall is 880 mm/yr. I.MO mm/yr in the west and 500 mm/yr in 
the east). 

The major tributaries to the Crocodile River are tht' Elands. Ka<•r and White Rivers. 

2'J 



Water demand for ( 1985): 

- irrigation and afforestation 
- domestic. industrial and mines: 
- total 

406.6 Mm3 /yr 
20 Mm'/yr 
426.6 Mm3 /yr 

b. Water quality and sources of pollution 

The water quality in the Crocodile River is gradually dt!teriorating as a result of urhan 
effluent discharges and runoff. agricultural runoff. and from industrial and mining 
activities. In the lower Crocodik fairly high ammonia concentrations havt! heen 
measured (average of 0.06 mg N/I) and in the Kaap River. trihutary to the Crocodile, 
high arsenic concentrations have heen observed, making tht! water unfit for irrigation. 

Water analysis data of the rivers in the Crocodile River hasin in RSA are given in 
Table 2.7 and 2.8. 

Table 2.8 Water analysis data of the Crocodile and Sahie rivers 
Average values over the period 1983 - 1989 (Ref 6) 

Sampling station Crocodile Crocodile Sa hie 
Parameter X2Ml7 X2M 16 X3Ml2 

Total Dissolved Solids, mg/I 252 2% 75 
EC, umhos/cm JB 39X 106 
Chloride, mg/I 16 22 8 
Sulphate. mg/I 17 17 5 
pH 7JJ 7.7 7 
Ammonium. mg/I O.O<J ()_0(1 0.01 
Fluoride, mg/I 0.3 cu (}_) 

Nitrite+ Nitrate. mg/I ().(J9 0.55 (l_J 

Sa hie 
X3M15 

89 
IJ I 
11 
5 
7.1 
0.07 
0.1 
0.13 

In the Crocodile River Basin are 23 industries with a water consumption over 150 
m3/d. These industries include 9 fruit processing plants. I sugar mill. I vegetahle and 
tobacco pr~~essing plant. I mineral drinks manllfacturer. 6 pulp and paper mills, I 
wood board factory, I iron and chromium refinery and 2 manganese refineries. These 
industries have a total water consumption of 65.275 m1/d. 

The pulp and paper mill in Ngodwana generates 17,000 mJ/d of effluent, which is 
sprayed over 472 ha grassland. This causes a significant increase of the chloride 
concentration of the groundwater. and consel1uently of the Elands River water, to 
which the groundwater drains off. 

The m<1nganese metal company in Nelspruit is considered as the most serious water 
polluter. It discharges ammonia. manganese. sulphate and horium. The plant has a 
temporary permit, and it is constructing a wastewater treatment plant. The fa'-1ory 
dumps liquid and solid wastes i'l a quarry. from where leachate with a very high 
manganese concentration is dischuged into the Crocodile River. 

Mines. mainly occurring in the Kaap River suh-hasin. are another source of water 
pollution. Currently there are 9 mines in operation(~ asbestos. 5 gold. I magnesite and 
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1 talc). Major water pollutants. discharged hy the mines, are arsenic. zinc, chromium 
and salts. Cyanides, which are used in gold mining. is not included in the current water 
quality mcnitoring programmes. Additional risks for water pollution, in relation to the 
mining industry. old waste dumps, rock heaps and slime dams. from where polluted 
leachates may flow into the nearby rivers. 

Other sources of water pollution in the Crocodile River basin include: 

- 30 municipal sewage treatment plants (25,000 m3 effluent per day), with often high 
ammonia concentrations; 

- urban runoff from the densely populated areas in Ka Ngwane, where inadequate 
sanitation is prevalent; 

- agricultural runoff 1nd drainage water causing a significant increase of the salt 
concentration (from the middle Crocodile to the lower catchment area the TDS 
concentration increases from 15 to 36 mg/I and return flows from sugarcane fields 
with IDS levels of 2,000 to 5.000 mg/I have been reported); 

- agricultural activities have also caused water contamination with pesticides and 
herbicides; 

- increase of acidity of river water as a result as acid deposition from the East 
Transvaal Highveld coal-fired power plants (producing 80% of the electricity 
production in RSA). 

In the past the following water pollution problems have OC\.'.urred: 

- Crocodile River : cessation of flow; 

Kaap River 

Elands River 

- White River 

exotic waterweeds; 
pesticides (near Maddane): 
high ammonia level (from Nelspruit sewage treatment plant; 
high manganese levels. 

high arsenic and sulphate levels from mining. 

herbicides: 
spillage of black liquor from pulp mill. 

spillage of oil and grease from wood hoar factory. 
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3 

3.1 

3.1.1 

ENVIRONMENTAL AND RIVER DASI~ MASAGEMENT FRAMEWORK IN 
MOZAMBIQUE 

Institutional aspects 

Institutional framework for river basin management in Mozambique 

The most important institutions in relation to management of river basins and water 
resources are briefly described below. 

a. National Council for Water Affairs (CNA) 

The Water Law of 1991 has established the Conselho Nacional de Aguas to act as an 
inter-ministerial organization to advise the Government of Mozambique on water 
policies. and as a national steering committee for all water management related issues. 
Members of CNA are representatives of: 

- Ministry of Public Works and Housing (chairman of CNA): 
- Ministry of Agriculture and Fisheries; 
- Ministry of Mineral Resources and Energy; 
- Ministry of Health; 
- Ministry for the Coordination of Environmental Affairs; 
- Director of DNA (technical secretary of CNA); 
- President of the Institute for Rural Devdopment. 

The CNA is responsible for poli'-'Y development a:H.l analysis of all large-scale water 
projects. Other tasks of CNA include: 

- direction of river basin management; 
- coordination of population-related issues and involvement of the population; 
- to ensure compatibility of all activities with established water management policies. 

CNA has permanent commissions for: 

- legislation; 
- international rivers (e.g. proposed "Protocol on shared w~1ter course systems in the 

Southern African Development Community region); 
- drainage and irrigation: 
- hydro-power. 

b. Ministry of Public Works mu/ Housing 

The Ministry of Puhlic Works and Housing is responsible for planning and supervising 
all activities related to public construction works and water resources management. The 
Ministry's objectives in the area of water resources are to ensure the proper use of 
surface water and groundw;1ter resources in order to fulfil the requirements of the 
national economy and to guarantee adequate water supply and s1mitation for the 
population. The main functions of the Minis1ry in lhe field of water resources 
management are to: 

- promote inventories and halance studies of water resources and estahlish an 
adequate water information system; 

- promote funding for water re:-.ource development studies and projects; 
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promote development of legislation and to supervise its enforcement and 
implementation; 

- execut~ investments for studies. projects and works: 
- promoie self-reliance and sustainahle development in water supply and sanitation. 

c. National Directorate of Watt'r (DNA) 

The National Directorate of Water (DNA) w.is created in 1978. DNA serves as the 
executive agency under the Ministry of Public Works and Housing. DNA bears the 
responsibility of managing the water resources in the whole country and coordinating 
the other sectors with involvement in water management at national. regional and local 
levels. DNA is responsible for supervision of the urban Water Supply Companies and 
sanitation. The practical aspects of river rr.anagement in Mozamhique have been 
delegated to 5 Regional Water Administrations (ARAs). ARA-Sul is responsible for 
management of the Umbeluzi. Maputo, lncomati, Limpopo and Save River basins. 
The organizational structure of DNA is as follows: 

- Department of Finance, Studies and Planning ( DEPI ); 
- Department of Water Resources (DRH). with the sections: 

o Hydrology. including water quality management. 
o Hydrogeology, 
o Climatology, 
o Hydrometry. 
o Computing. 
o Communications; 

- Department of Water and Sanitation (DAS). mainly for urban areas; 
- Cabinet for the National Programme for Rural W<1ter Supply (PRONAR); 
- Cabinet for the National Programme for Low Cost Sanit<ttion (PNSBS), for rural 

and peri-urh;m areas (esrabli!>iled under the current re-organization programme). 

The Institute for Rural Development (INDER) is responsihle for promotion of rural 
sanitation and water supply programmes. 

Currently a re-organisation is heing considered whict. implies transfer of Planning to 
DRH. 

The organization of DNA further comprises (i) the Division of Administration and 
Finance (RAF), (ii) the Cabinet of the Director. who is assisted hy a technical council 
and a technical collective. and (iii) the Professional Training Centre, responsible for 
organization and coordination of training progrnmmes up to the middle technical level. 

DNA has 187 employees (including PRONAR). consisting of 34 higher level 
technicians, 44 middle level technicians, 42 lower level technicians and 67 
administrative personnel. 

d ARA-Sul 

ARA-Sul is responsihle for management of the water resources and the related 
infrastructure in the Umbeluzi. Maputn. lncomati Limpopo and Save River basins. The 
infrastructure includes dams. hydro-power systems and hydrometric stations. It is also 
responsible for distrihution of water t<l the large-scale users, mainly irrigation schemes 
and the Maputo Water Supply Company. A RA-Sul reports to the Director of DNA. 
Financial resources for operation of ARA-Sul are provided hy the Government. The 
total numher of employees is 265. ARA-Sul is a puhlk institution with legal personality 



and it is entitled with administrati\e, p.itrimonial and financial autonomy. 
The main activities of A RA-Sul ••re: 

- water resources as.. .. essment. including the hydromr::tric sen·ices. hydrological studies 
and maintenance of the hydraulic infrastructure: 

- water resources management. including river hasin development planning.. licensing. 
registration of water demands and uses. and involvement of the water users. 

Organograms of DNA and ARA-Sul are contained in Appendix II. 

e. Water Companies 

The Water Companit:s are responsihle for the urhan W•1<er supply. Currently there are 
Water Companies ir 12 cities. The Water Companies function under the supervision 
of DNA. 

f. Water quality lahomtcries mu/ Unfrersities 

Two lahoratories are curn:ntly active in water quality monitoring: 

- the Maputo Water Supply Company lahoratory (LEAM): 
- the National Lahoratory of Food and Water Hygiene (Ministry of Health). 

The Eduardo Mondlane University carries out rese;irch and studies in the field of 
water resources development. water pollution control and environmental protection. 

g. Non Govemment Organi::atiom (l\'GOsJ 

There are ahout 20, most internationi!lly oriented. l'GOs active in rural water and 
sanitation programmes in Mozamhique. A list of NGOs is given helow: 

Oxfam (Belgium) 
Oxfam (USA) 
Care International 
MOUSY (Italy) 
ACAV (Italy) 
MCDI (USA) 
Water Aid (UK) 
Medicos Sem Fronteirn 
(Spain. France, Switzerland) 

3.1.2 International river hasin management 

Save The Children (USA. UK) 
World Vision 
World Relief 
Federac~10 Mundial Luterana 
Comunidade Mahomet;1na 
Corpo Suko 
Hdvetas (Switzerland) 
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Most of the rivers. constituting the m;ijor water resources for Mozamhique, have their I 
source in the adjoining countries to the west of Mozambique. As such Mozamhique is 
in a quite vulnerahle position regarding its water supply in terms of possihle reduction 

1 by increased water consumption, fluctuations in river flows and pollution due to 
increased population and economic activities in upstream counties. Especially in 
Maputo Province there is a very high dependency on water from the cross-horder 
rivers. Severe droughts, such as in 1981-198:\ may cause Jisastrous shortages of water I 
for agriculture, dome~:tic Ul>e and industries. 

From 1%J negotiations. at a technical level. were held with RSA and Swaziland on I 
water management issues regarding the Maputo. lnl"omati and Limpopo rivers. This 

~ I 

I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

resulted in a principk agreement on cooperation and exchange of information with the 
objective to achieve optimum utilisation and prot~1ion of the river water resources. 

Since 1976 there is an agreement between Mozamhi4ue and Swaziland regarding the 
sharing of Umbeluzi Ri\·er water. 

A Tripartite Permanent Technical Committee (TPTC) het\\een Mozamhique. 
Swaziland and the Repuhlic of South Afric..-a is in existence to resol\e differences in the 
use of waters common to each country. In )979 it was agreed that the Helsinki Rules 
should apply to TPTC negotiations. In recent years discussions have however taken 
place which go heyond the Helsinki principle of equitahle and reasonahle sharing of 
water into the principle of best joint utilisation. In most cases this principle would 
favour RSA since the other 2 countries are less advanced in water resource 
development and hence have greater ditlic..-ulty in justifying its share of water (Ref 15). 
The recent RSA Jhllicy for inter-basin transfer of water is an example of water resource 
development. which may adversely aff ec..1 the other countries especially during periods 
of drought. 

Another initiative for integrated international ri\'er management is taken hy the South 
African Development Community (SADC). which has a general treaty in preparation. 
RSA has now hecome a member of SADC (prior to the joining of RSA the association 
was known under the ahhreviation SADCC). River b;i~in management should be 
included in the general tre;1ty as separate protocols. SADC is preparing an 
international Action Plan for the Zamt.ezi River System (ZACPLAN). incorporating 
integrated river basin planning and management including en\'ironmental problems and 
their impacts (Ref 3). A similar plan might be considered for the Umbulezi. Maputo 
and lncomati rivers. 

Recently a draft memorandum has been prepared. joint hy Mozamhican and South 
African agencies. for a programme on collahorative research ;md capacity building for 
management of the rivers shared hy Mozamhique and RSA. The goal of the 
programme is to promote management of rivers and their estuaries for the Jong term 
benefit of the population and for protection of the natural heritage of Mozamhique and 
RSA. The programme includes the following projects: 

- capacity huilding for development of expertise for scientific river hasin managemerat 
and of co!lahorati\'e networks: 

- environment;1l assessment of the status of river systems: 
- assessment of environmental water requirements to sustain the qu;1lity of the rivers 

and the estuaries at a desirahle levd: 
- implementation of a research programme focusing at promotion of long term 

sustainahility of the natural environment of the river systems. 

Adequate Master Plcms for integrated water resource managemer.t. particularly for 
international cooperation ;md equitahle sharing of water hetween the countries in the 
international river hasins. are urgently needed. 

The Limpopo Basin Permanent Technical Committee has heen es1;1hlished hetween 
Mozamhique. Botswana. RSA and Zimhaliwe. 

Joint Water Commissions hdween Mozambique and RS·\, between Mozamhique and 
Swaziland. and hetween Mozambique and Zimhahwe slill have to he formalized. 



3.13 

3.2 

Institutional framework for environmental management 

The Ministry for the Coordination of Environmental Affairs (MICOA) was established 
in Decemher 199-i. The m<mdate and tasks of MICOA include: 

- to advise on natural resources management: 
- enforcement of pollution control <md environment<1l protection regulations: 

coordination, supervision and monitoring of environmental management m 
Mozambique; 

- development of planning and management capabilities in MICOA and the line 
ministries; 

- creation of models of good practices (demonstra:ion projects); 
- promotion of public awareness. 

MICOA has the function to coordinate and ste:!r all environment-related policies and 
activities of (i) the other Government Ministries. (ii) regional. provincial and municipal 
authorities. (iii) specialised institutes. e.g. the National Institute for Rural Development 
(INDER) and the National Institute for Physical Planning (INPF). (iv) NGOs, such as 
the Grupo de Trabalho Amhiental (GTA) and professional organizations. such as the 
Federation of Industrial Entrepreneurs for the Environment~ FEMA ). and (v) research 
institutes, e.g. the National Institute for Agricultural Research (INIA). 

MICOA will he organized in a relatively small head office in Maputo and provincial 
directorates with distril't branches. Regional centres of MICOA will he set up in Xai­
Xai (south). Chimoio (central) and Nampula (north). The objectives of the regional 
centres are: 

- research. data collection. surveys and monitoring: 
- technical assistance to local bodies and NGOs: 
- promotion of awareness: 
- conduction of courses and extension; 
• inter-sectoral coordination of environmental issues: 
• environmental impact assessment studies; 
- establishment of demonstration projects. 

Priority needs for organizing and strengthening MICOA are: 

- financial support for operational expenditure; 
• support for investments. e.g. for setting up the regional centres; 
- managerial strengthening through technical assistance and possihly hy a partnership 

with a foreign environmental ministry or institution. 

The definitive organizational framework of MICOA has not heen finalised as yet. 
MICOA has currently a st;tff of 91. including 19 university graduates and 12 medium 
level technicians. 

Legislation 
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No specific legislation for environmental management in Mozambique has heen I 
introduced yet. The Water L1w (Lei no. I 6 of August ·'· I IJ1J I) is the most relevant law 
for protection of the quality of inland surface waters and groundwater. The Water Law 

1 contains: 
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- general regulations for management of the inland water resources: 
- regulations for water use: 
- regulations for protection of the water quality: 
- regulations for prl'~ection of groundwater resources. 

The Water Law has created CNA and established the following institutional framework 
for river basin management: 

- CNA, responsible for inter-sector coordination and decision making: 
- DNA. responsible for implementation of policies. regulation and supervision of 

operations. management of national dat;1bases and planning: 
- ARAs. responsible for operation;1l management at basin le\'el. 

Other legislation which relates to river basin managem~nt includes: 

- the Land Act: 
- Regulations for industrial activities (of 1930. 19..JS and 1%9); 
- Regulations for investments. foreign am.I national ( 198..J and 1987); 
- Regulations for safety in oil installations ( llJ..J7. 1%1 and 1%7): 
- Pesticide regulations ( 1986); 
- Decree for protection of soil. tlora and fauna ( 1955); 
- Decree for exploitation of 4uarries ( 1979): 
- Mine law ( 1986). 

Legislation for environmental impact assessment is heing drafted. 

Projects and programmes 

National Environmental Management Programme ( NEM P) 

The National En\'ironmental Management Progrnmme has heen prepared hy the 
National Environmental Commission (created in 1992) ;ind it has heen submitted for 
Government approval in May 199..J (Ref I I). MICOA was created as a new Ministry 
in Decemher 199..J. 

The NEMP is a Government Programme intending to include environmental 
management and sustainability issues in all activities aiming at national development. 
The NEMP is a Master Plan for the environment. h induJes formulation of a National 
Environmental Polil}'. overall Environmental Legislation and an Environmental 
Strategy. Key targets of the NEMP are: 

- mitigation of the country's most serious environmental problems on the basis of 
better use and knowledge of the availahle natural resources; 

- introduction of an environmental culture in the country's productive and 
consumptive processes; 

- development of national environmental consciousness; 
- institutional capacity huilJing. 

The long term target of the NEMP 1s to achieve sustainable socio-economic 
development. 
The NEMP is closely linkeJ with the: National Reconstruction Plan (PRN). which 
focuses on resettlement and re-integration of Jisplai.:ed and remigrating people, anc.l 
onwards on reconstruction and national development (st'e lJ.2). 
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Specific environmental prohlems to he addressed umkr the NEMP include: 

- in rural areas: 
o deforestation. 
o loss of biodiversity. 
o degradation of soils and loss of soil productivity. 
o environmental damage from dams and eutrophic:nion of surface waters. 
o depletion of water resources; 

- in coastal areas: 
o loss of mangrove forests. 
o coastal erosion. especially in cities. 
o coastal water pollution caused hy urban wastewater discharges. shipping and 

polluted river outflows; 

- in urhan areas: 
o lack and degradation of sanitation facilities. 
o inadequate water supply. 
o inadequate solid waste managemeni. 
o settlements on inappropriate sites. 

The following constraints have heen identified with respect to introduction of effective 
environmental management: 

- the current processes of political and economic transformation in the country; 
- socio-economic and demographic prohlems (poverty. unemployment and displaced 

persons); 
- inadequate institutional framework for natural resources management; 
- Jack of human resources. information/data. environmental education and research; 
- inadequate environmental legislation: 
- Jack of community particip;ition. 

The following financial resources for support to implementation of NEMP have heen 
identified: 

- World Bank Envi:-onmental Support Project (ESP); 
- Gloha1 Environmental facility; 
- UNDP Capacity 21; 
- hilateral and multilateral donors. 

MICOA 11lays a central role in execution of the NEMP. It should ensure that all 
sectoral plans fulfil the principles of sustainahle development and comply with the 
targets of the NEMP. 
MICOA can execute specific projects aiming at developing its capacities, and 
demonstration projects for developing new approaches. 
MICOA has the authority and task to address the degradation of Mozamhique's 
natural environment. 

MICOA has prepared a NEMP Support Document. July 19'>5. which contains an action 
plan for implementation of the NEMP. 
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NEMP Support Document 

In July 1995 MICOA has published a Programme Support Document. which contains 
a rolling five year NEMP implementation strateb'Y in U~DP/PSD format. The NEMP 
Support Document contains a framework of projects to he implemented over a rolling 
period of 5 years. starting in January 19%. 

The NEMP describes a large numher of acti\'ities which target at strengthening the 
capacities in environmental management skills. A summary is gi\'en below. 

I. Strengthening the institutional organization of MICOA. with the targt'ls: 

- internal organization and capacity strengthening: 
- preparation for estahlishment of for Centres for Sustainahle Development; 
- technical capacity in pollution control and legislation monitoring concentrated in 

a Centre of Environmental Monitoring in MICOA; 
- strengthening of provincial staff: 
- internal management of MICOA's environmenral information. 

2. Policy development. with the targets: 

- estahlishment of EIA regulatians as a policy instrument for environmental 
management; 

- creation and improvement of environmental legislation nand capacity huilding in 
the institutions that develop. administer and enforce such laws; 

- ensuring adherence to and implementation of International Conventions. 

3. Natural Resources Management. with the targets; 

- environmental disaster contingency strateb'Y produced; 
- estahlishment of comprehensive information system to analyze and monitor status 

of natural resources. 

4. Urhan management and regional planning. w;!h the targets: 

creation of hasic urban and environmental management capacities of urhan 
municipalities and regional planning skills; 
assistance in preparation of Municipal Development Plans for the cities of 
Maputo. Beira. Quelimane. Nampula and Pemha: 

- participation in the preparation of the complementary legislation to the 
Municipal Law (:'/94) and capacity huilJing of municipalities in environmental 
management; 

- preparation of national policies and strategies on urban environmental 
management; 

- promotion of appropriate urhan development strategies anJ environmental 
investment management procedures; 

- assistance in preparation of a Management Plan for the province of Maputo as 
the framework for the management of natural resources and devdopment 
investments; 

- elahoration of a sustainahle d.:~dopment concept for the province of Nampula, 
with the ;,,•::1hement of all relevant stakeholders; 

- elahoration of a sustain.1hle development concept for the province of Nampula, 
with the involvement of all relevant stakeholders. 



5. Coastal zone management. with the targets: 

- integrated coastal zone management in Mozamhique. 

6. Environmental education. with the targets; 

- increased negotiation and dialogue with husiness community; 
- formal links with NGOs and CBOs (Community Based Organizatioils); 
- raising puhlic environmental awareness throug!1 informal channels; 
- promote the introduction of environmental aspects in the school curricula. 

7. Coordination and support of external activities. with the targets: 

- develop capacity to contribute substantially to national environmental policy 
development; 

- support training of line ministry staff in sustainability and environmental issues; 
- support of the institutions involved with sustainahle development in Mozamhique. 

Financing of NEMP implementation 

The total costs of the 5 year programme are USD 38.000.000 of which 18~ will he 
contributed by the Government. For 19% an amount of USD 5.100.000 has been 
allocated by the Government and various donors on a wtal budgeted amount of USD 
7,814,000. The UNDP is not ahle to commit funds past December 1996, which is the 
end of the present cycle. 

Ongoing environmental programmes 

Currently there are 49 environment-related projects ongoing in Mozambique. 
UNEP gives support in marine issues, research. information systems and biodiversity. 
The US Government gives support in implementation of the UN convention on climate 
change. 
The World Bank has 7 programmes in wildlife. coastal zones, national environmental 
strategies. environmental assessment. urhan management. local government reforms 
and GIS databases. 
The African Development Bank has a soft loan programme. 
The UNDP and the Governments of Sweden and Norway ha\'e given core support in 
strengthening MICOA. environmental assessment of the Katina P oil disaster, forest 
and wildlife programmes and support to NEMP. 
NORAD gives support to wildlife department. coastal zone management, marine 
research and gender/environment/sustainahle development programmes. 
SIDA gives support in environmental impact assessment training. 
The European Union supports wildlife management. training. environmental 
assessment and planning. 
The Government of The Netherlands gives support to a social science perspective in 
a natural resources management training course. zoological research and Maputo 
coastal protection. 
IUCN is involved in identification and development of projects with local institutions. 
WWF is involved in Bazaruto Archipelago conservation Maputo game reserve projects. 
The Ford Foundation supports a community based natural resource management 
project. 

Ongoing and planned projects as part of NEM P focus on the following suhjects: 
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33.2 

3.3.3 

- strengthening of MICOA's organization and capacities: 
- polilj' devdopment: 
- natural resources management: 
- urban management and rt!gional planning: 
- coastal zone management; 
- environmental education: 
- coordination and support of external activities. 

National Reconstruction Plan 

The Government of Moz&tmhiqut! has formulated a National Rt!construction Plan 
(PRN) for war damage mitigation and devdopment. The programme is implemented 
in 2 main phases: 

- Phase I ( 1994 - 1997): resettlement and re-integration of the population; 
- Phase 2 (from 1997 onwards): reconstruction and development. 

Priorities of the PRN are: 

- re-establishment of agriculture and livestock: 
- rehabilitation of local trade: 
- restoration of infrastructure: 
- water supply; 
- basic health services: 
- education; 
- strengthening of local administration; 
- promotion of local economic initiatives. 

Development of the rural sector is considered as the hest approach to alleviate poverty 
and to improve living conditions. since the economy of Mozamhique depends largely 
on agriculture. 

Projects on water resources 

The following projects and programmes on water resources development and 
management ;ire currently ongoing: 

a. Netherla11dv tec/111ical a.uistcmct! to DNA 

The Netherlands Government implements a technical assistance programme on water 
resources from 1978. The programme includes tram.fer of expertise, e.g. in the fields 
of groundwater and surface water hydrology. capacity builuing. training and institutional 
strengthening. A new programme on Strategic lntegrnted Water Management has 
recently started in cooperation with DNA. A project for strengthening the water 
resource management capacities of A RA-Sul is in preparation. 

b. UNDP programme 

The UNDP provides assistance in various projects on water management, including 
institutional strengthening and development of legislation. The programme also 
incluues a numher of small-scale projects 
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c. World Bank programme (proposed) 

c.l The proposed World Bank programme for water resources management and 
development indudes: 

- strengthening of the water companies in the 5 major cities; 
- strengthening of ARA-Sul; 
- joint regional study on the lncomati basin; 
- assistance to PRONAR. 

A preparation mission for this programme was made to Mozambique in June 
1995. 

c.2 Programme for trans-boundary water issues 

The World Bank is also considering trans-boundary water issues between 
Mozambique, Swaziland and RSA. Specific issues in this context are: 

- Mozambique and RSA both want to review current river basin management 
issues regarding their shared water resources for which they may seek financial 
assistance from the World Bank; 

- the RSA Department of Water Affairs and Forestry (DWAF) has conc:ucted 
a study on the Incomati basin, which could not be entirely completed due to 
political and financial constraints; 

- World Bank funding was obtained for a study on the Usutu basin in Swru:iland; 
- the TPTC has not compiled yet any major review of the tripartite 

arrangements for the shared river basins. 

Southern Waters Ecological Research and Consulting CC has drafted Tcnns of 
Reference for a study on the status of water resources devdopmertts ( cum::.lt and 
planned) in RSA and Swaziland and their potential impacts on Mozam'.:iique 
(August 1995). 

d. Swiss Govemme/lt programme 

The Swiss Government supports the Department of Water and Sanitation (DAS) and 
the Training Centre of DNA. 

e. ltalia11 Govemme11t Programme 

The Italian Government is providing assistance in an Integrated Rural Development 
Programme in the Umbeluzi River basin. Furthermore the Italian Government has 
prepared Terms of Reference for feasibility study on Integrated DP.velopment in the 
lncomati-Sabie River basins. 

f Proposal for a collaborative research and capacity building programme for the 
ma11ageme11t of the shared rivers of Mozambique and RSA 

The programme is initiated by the Rivers ReseMch Liaison Committee (with 
representatives of MICOA and the Kruger National Park Rivers Research 
Programme). The major components are: capacity building for river management and 
research.environmental assessment of the river systems and of environmental water 
requirements, and development of a research programme. 
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g. Proposal for development of a conceptual framework for the dei·e/opment of the 
Pongola Rfrer system downstream of Pongolapuort 

This programme has been proposed by the Institute of Natural Resources (University 
of Natal) to the Development Bank of Southern Africa. The proposal aims at 
formulation of a detailed programme for the socio-economic development and 
conservation of the natural and human resources of the Maputo River basin in the area 
downstream of the Pongolapoort Dam. Sofar 3 meetings have been held, attended by 
representatives from Mozambique. Swaziland and RSA, to discuss this proposal. 

h. Others 

PRONAR and DNA receive support and co-financing from various other sources, 
including the Danish Government and UNICEF. The African Development Bank 
finances rehabilitation of the Massingir Dam in the Limpopo River basin and some 
small-scale projects. UNESCO also has given technical assistance to DNA in the period 
1981-1992. 
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4.1 

4.2 

REGIONAL INTEGRATEll RIVER BASIN MANAGEMENT PLANNll'\G 

Need for regional inlegralPd riH~r basin management planning 

The current pressun:s on the availahle watt:r resources in the Umbulezi. Maputo and 
lncomati river basins. with respect to increasing use of the resources and aggravating 
impacts on the quality uf the watt:r resources and the em-systems in the b&tsins. urge 
that immediate measures are taken for integrated water resources development 
planning in the 3 basins. The need is further stressed hecause the river basins are 
shared by 3 different countries. all of them having plans for further development of the 
water resources in their area of the basins. Regional integrated river basin manageme,:t 
planning is hence needed to assess and coordinate jointly the water needs and the 
development plans of the countries in\'olved. Regional planning should in the first place 
target at (i) agreements on equit;.hle sharing in the water resources between the 3 
countries. (ii) sustainable use of the water and (iii) protection of the water quality and 
the eco-systems. which are strongly interlinked with the status of the water resources. 

The development of integrated planning. with agreements on water use. is especially 
an urgent need for Mozambique. since as the downstre;1m user of the river waters. it 
is in the most vulnerahle position with respect to ensuring its water supply 
requirements. 

Integrated river hasin m;rnagement planning for the 3 ri\'er hasins. and the successful 
implementation of the evolving plans. can only he achieved by dlecti\'e rnoperation 
between the 3 countries sharing the b;isins. respectively Mozambique. RSA and 
Swaziland. Therefore it is proposed that the existing Tripartite Permanent Technical 
Committee for the river basins. shared by the: 3 countries. he upgraded and 
strengthened to a permanent Southern African River Basin Management Board 
(SRBMB) in which the national or provinci;il go\'ernments are represented at the 
highest administrative Ievd. The major objective of the R RBM B would he to formulate 
and define plans. which should enhance equitahle sharing in the water resources 
between the 3 countries. sustainable use of the water resources and protection or 
improv:!ment of the environment and ecosystems in the river hasins. Suhsequently the 
SRBMB would he responsible for overall supervi•.ion aml coordination of the 
implementation of the pl;ins. 

There are currently already variom. proposals and initiative for lk\'eloping river hasin 
management at an international level. sec Section 3.3.3. These proposals target at 
formulation of socio-economic devdopmc:nt plans. environmental asst:ssment. capacity 
huilding and institutional strengthening. It is urgc:ntly ncc:ded that these proposals are 
evaluated hy a centralized committee of experts and policy makers. in order to reform 
the proposals in such a way that the evolving programmes respond to the most urgent 
needs and effect the highest possible dficicn<.:y and benefits. It is recommended that 
the proposed SRBMB will he equipped for this purpose. 

Needs for institutional de,·elopment 

For development of regional integrated river hasin management planning extensive 
institutional strengr'1ening is rc:quircd. at the tripartite, regional cooperation level and 
at the national levels. Furthermort' it is re,1uircd that the different countries develop 
comprehen.~ive plans for their areas in the basins. which would serve as a hasis for 
developing the regional plans. 
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4.2.l 

Regional integrated planning for the 3 river hasins should he institutionalised at 2 
levels: 

- at the international level hy estahlishing a permanent Southern African River Basin 
Management Board (SRBMB) with representatives of the national (or provincial) 
governments from the 3 countries involved; 

- at the national level estahlishment of river h.isin management authorities to be 
responsible for overall management of the areas of the river h.isins in the different 
countries. 

Southern African River Basin Management Board 

The tasks for the SRBMB will he to: 

- formulate targets. standards, policies and regulations for regional river basin 
management. focusing on sustainahle use of the resources; 

- inventory and assess the water resources in terms of quantities. qu<tlity. current use 
and trends; 

- negotiate and estahlish agreements regarding sharing of the basins water resources 
between the 3 countries: 

- assess proposal for projects and studies related to water resources and 
environmental management in the river hasins. and prepare recommendations for 
reformulation and implementation; 

- assess national plans in terms equity (priority needs). sustainahility and 
technical/ economic feasihility; 

- direct a proactive regional water resources monitoring programme with respect to: 
o control and evaluation of waler use practices on the hasis of mutual agreements 

and the actual situation in a particular year (annual fluctuations in availability of 
usahle water quantities). 

o monitoring of water quality and hydrometric dat;1, 
o sources of water pollution and environmental degrad;1tion. 
o status of natural resources and ecosystems. 
o management of datahases and information exchange. 
o preparation of ar.nual reports. 
o identification of activities which adversely affect the water resources and the 

quality of the environment. 
o proposals for actions to mitigate such ;1dverse ;u.:tivities. 
o identification of violations of agreements aml regulations. and proposals for 

actions to address or penalise such violations; 
- coordinate and supervise all projects related to water resource development and 

environmental management in the river hasins; 
- develop or update integrated regional river hasin management plans; 
- develop acti<Y1 plans for response to emergencies, e.g. severe droughts and floods. 

The SRm 18 is composed of representatives of the following national or provincial 
institutil...lS from the 3 countries: 

- Ministry of Foreign A~foirs: negotiations. agreements and legal aspects; 
- Ministry of Planning: financial/economic aspects; 
- Ministry of Agriculture: agricultural aspects and irrigation; 
- Ministry of Environment: environmental and ecological aspt!<.'ls; 
- Ministry of Enerb~·: hydropower issues; 
- Water Resources Management Authority: water needs and development plans. 
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4.3 

The SRBMB will have a permanent offil.-e in one: of the: countric:s. possihly attached to 
one of the national w<1ter mam1gemc:nt authoritic:s. with the: following staff: 

- permanent secrc:tary; 
- technical officers to develop. superY1se. coordinate and e\·aluate monitoring 

programmes; 
- database and information exch;ing'! man;1gers. 

National River Basin Management Authori1ies 

In the Mozamhican parts of the 3 water basins ARA-Sul is responsible for management 
of the water resources. under the supervision of the Ministry of Puhlic Works and 
Housing and DNA. The activities of ARA-Sul are mainly confined lo distribution of 
the water to the gross users (e.g. Maputo Water Supply Company and irrigation 
schemes) and maintenance of the infrastrul.1ure for water storage. transportation and 
hydrometric stations. 

The tasks and capacities of ARA-Sul have to he exp;inded and strengthened 
significantly for heing developed into an integrated water hasin management agency. 
with responsibility for all relaled tasks. For this purpose ARA-Sul should have 
capahilities and capacities to: 

- monitor water resources quality (surface water and ground water); 
- maintain datahases regarding all quantitative and qualitative aspet"ts of lhe water 

resources and lhe inter-relaled ecological and land resources; 
- prepare plans for sustainahle use of the water resources; 

assess development plans in the river hasins on environmental impal.1S and 
sustainahility; 

- identify and assess sources of water pollution. land degradation and loss of natural 
and ecological resources and to prepare plans for mitigation of such sources and for 
further environmental improvement: 

- implement the plans; 
- enforce regulations regarding water resource management and environmental 

protection; 
- develop action plans for response tn emergencies. e.g. severe droughls, floods. forest 

fires and hreakdown of infrastructure. 

Jn the areas where lhe needed capacities and capahilities cannot he developed at the 
short term. ARA-Sul can draw the required expertises from other institutions and 
privale firms. 

Integrated river basin managemenl planning in Mozambique 

It has heen noted that the Government of Mozamhique should make an early effort 
in preparing justifiahle and feasihle plans for development in its parts of the 3 river 
basins, primarily for determining lhe volumes of water it needs lo ahslract from the ] 
rivers for wholesome rural and urban development in lhe Province of Maputo, in which 
province the 3 river hasins are located. If the Government does not have ready-made 
plans for these purposes. it will weaken ils cause in reaching agreements on water 
resource distrihution with lhe olher 2 ('OUntries. Ocher reasons for accelerating the 
development of the needed plans ;ire: 
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4.3.1 

- rural development is considered as a primary instrument in the development of 
Mozambique as a whole. with approximately 80C:C of the population depending on 
agriculture for its living~ 

- the direct vicinity of the city of Maputo prO\·ides a good market for rural products 
and a port for export of the products. and in addition he;1lthy rural development will 
reduce the population pressure on the city. 

Consequently in developing integrated river hasin management in the 3 basins in 
Maputo Province. and subsequently in Mozamhique as a whole. the following targets 
should be attained: 

- assessment of water needs for implementation of the river hasin development plans; 
- formulation of an integrated development plan for the river h;1sin areas in Maputo 

Province; 
- institutional development for joint regional river basin management and for local 

river basin management. with strengthening of the Mozamhic;m component of the 
TPTC; 

- execution of the integrated river hasin management pl;m in Maputo Province. 

Four projects. aiming at fulfilling these targets. are described in the following sections. 

Project I - Determination of water requirements for development of the river basins 
in Maputo Province and for the water supply of Maputo City 

Ohjective i output 

Determination of the water requirements for a selected development scenario. in order 
to support the cause of the Government of Mowmhiyue in negotiations with the other 
riparian countries on distrihution of the water resources in the river hasins. 

Methodology 

Different scenarios for .-ural. urhan and industrial development and environmental 
protection and rehahilitation in Maputo Province and !'\1aputo City are elahorated. The 
water requirements for each scenario are assessed and compared with the currently 
availahle w;1ter resources. The scenarios should target at poverty alleviation. 
improvement of living conditions. infr;istructure. public utilities and health. and 
sustainahle development of the natural and ecological resources. Suhseyuently a 
scenario is selected. which will he used as an poli<:y instrument in negotiations on water 
distribution with the other countries. 

Project duration: 6 months 

Executin~ a~en<.:y: DNA. City of Maputo. Provincial Government 

Project staffin~ reyuirements (local and expatriate) 

Experts in the fields of water resources. agronomy. forestry. urhan and land use 
planning. socio-economic planning and management of ecological and natural 
resources. 

Prnject fundini:: Bilateral/multilateral ( UNDP) 
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432 Project 2 - Development of an integrated development plan for the rural area in 
Maputo Province 

Objective/output 

Feasibility studies, resulting in development of an integrated plan on the basis of the 
scenario selected in project sub 4.3.1, are carried out The plan should entail optimum 
( sustainabie) use and exploitation of the natur.ll and ecologic•tl resources, rehabilitation 
of degraded resources (if feasible) and improvement of income, employment 
opportunities and living conditions. 

Methodology 

Initially the project is carried out by means of a number of feasibility studies regarding 
optimum and sustainable use of the available resources in the area. Study objects are 
for example: 

optimization of the use of the water resources hy interlinking the river basins by 
canals. use of the Maputo River for urban water supply. artificial recharge during 
periods with excess river discharge and improvement/rehabilitation of soil water 
retention capacities; 
land use planning; 
feasible development of agriculture and livestock. taking in account market 
opportunities. selection of the most suitable lands. protection of natural resources 
(buffer zones) and a combination of forest!)· with extensive grazing; 
rural development with settlement of farmers. improvement of living conditions. 
creation of employment opportunities. extension. training and pilot projects; 
development of hydropower. mineral resources. fishery and products from 
ecosystems; 
regional urban centre development; 
institutional development for local administration. management and monitoring; 
protection and rehabilitation of natural resources and ecosystems. e.g. 
reforestation and rehabilitation of estuary areas; 
development of services. health care. utilities. housing and infrastructure. 

Subsequently the results of the feasihility studies are dahorated into a plan for 
integrated development of the area. 

Project duration: 24 months 

Executing agencv: DNA. Provincial Administration 

Project staffing reQuirements <local and expatriate) 

Experts in the fields of water resources. geology. soil sciences. agronomy, forestry, 
urban and land use planning. socio-economic planning and man;1gernent of ecological 
and natural resources. 

Project fundin~: Bilateral 
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Project 3 - Institutional de\'elopment for regional integrated water resources 
management planning and for strengthening the w;iter resource management 
organization in Maputo Pro\'ince 

Ohjective/output 

A Southern African Ri\·er Basin Management Board (SRBMB) with representatives 
of the 3 riparian countries is to he set up. with a perm•menc office in one of the 
countries. possibly attached to one of the national water management authorities. The 
main functions of the Board are water resources planning on the hasis of agreements 
between the 3 countries and management of the natural resources in the river basins 
according to the principles of sustainability and protection of the environment and 
ecosystems (component 3.A ). 

The water resources management organization in Maputo Provinces. ARA-Sul. is to 
be strengthened in order to be better equipped for its tasks in integrated river basin 
management (component 3.B). 

Methodology 

Component 3.A: The tasks of the SRBMB are defined and detailed in terms of needs 
for authority rights. funds, staff. office space. equipment etc. It is assessed whether the 
RRBMB can be set up within an existing regional organization for international river 
basin management. e.g. the Southern African Development Community (SADC) with 
its subsidiary Environmental and Land Management Sector (ELMS). based in Lesotho. 

Subsequently the SRBMB is set up and made operational according to the earlier 
esteiblished objecti\'es and needs. Immediate acti\'ities of the SRBMB in this context 
are: 

organization of the central office; 
development of integrated quantitative and qualitative monitoring programmes; 
setting up a dat2hase and an information system; 
assessment of the water needs in the 3 countries within the 3 river basins; 
assessment of current plans for water resource development in the 3 basins; 
development of protocols for negotiations. policy development. project approval 
and regional planning. 

Component 3.8: Strengthening the capacities and capahilities of A RA-Sul is carried out 
simultaneously. 

Project duration: 24 months 

Executini: ai:ency: National and Provincial Governments. Water Management 
Authorities, DNA. A RA-Sul 

Project staffini: regujrements (local and expatriate) 

Experts in the fields of water resources management and monitoring. database 
management, institutional development 

Project fundin1r Multilarernl (World Bank. Afric;tn Development Bank) 
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4.3.4 

4.3.5 

Projttt 4 - Execution of the integrated development plan for the rural area in Maputo 
Province 

Ohjective/output 

The project. formulated in project sub 4.3.:!. is executed. 

Methodolo~ 

The project is carried out in 2 phases: 

Component 4.A: Detailed design and project planning. This will result in a numher of 
sub-projects, which to some extent, can he tendered and carried out as separate 
projects. 
Sub-projects may include: 

setting up of monitoring and management systems and databases (also included 
to some extent in project 3; 
setting up of ag:-icultural schemes and irrigation sptems: 
conservation of natural and ecological resources and designation of buffer areas; 
::-ys •. •ms fOI optimization of the use of water resources; 
reforestation of deforested areas; 
housing and settling of small farmers; 
infrastructure. services and utilities; 
upgrading of urban centres in the rural ares: 
development of small-scale industries and other employment opportunities; 
exploitation of mineral resources. 

Component 4.B: Exet.-ution of the projects p:-eceded by tendering procecures. 

Project duration: 6 years 

Executing agencv: DNA. Provincial Government. A RA-sul 

Project staffirig reguirements Cloce1l and expatriate) 

Experts in the fields of water resources. geology. soil M:iences. agronomy. forestry, 
urban and land use planning. socio-economic planning. management of ecological and 
natural resources and environmental management. 

Project funding: Bilateral. multilateral (World B;mk. African Development Bank) 

Time schedule for project implementation 

The overall programme is carried over a period of 7 years. A time schedule is shown 
in Figure 4.1. 

50 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 4.1 Time schedule for implementation of the programme for regional integrated 
river basin management planning <ind integrated rural development in 
Maputo Pro\"ince 

Year I 2 3 4 5 6 7 
Project 

I xxx 

2 XX>.."'< n.-xxxx xx 

3.A xx xuxxx xxxx 
3.B xxxn.-x 

4.A xxx xxxxxx xxx 
4.B xxx xxxxxx xxxxxx xxxxxx xxxxxx 
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APPENDIX I 

Maps of river basins 

I.I Umbeluzi and Mapu!o River Basins 

1.2 Incomati River Basin 
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Appendix 1.2 
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APPENDIX II 

Data on irrigation schemes in the Umbeluzi and lncomati river basins 
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