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Annex 2.8.1-1 Mandatory List of Projects that require EIA Study (List A) 
1 Agriculture /Aquaculture Projects 

1.1 Agricultural drainage projects of more than 1 ha.   

1.2 Irrigation schemes designed to serve more than 10 ha.   

1.3 Land development for the purposes of agriculture on greater than a 20 ha land holding 

1.4 Agricultural projects necessitating their resettlement of 20 or more families. Any change form one agricultural land use 

to another on greater than a 20 ha land holding.   

1.5 Use of more than 1 tone of fertiliser per hectare per annum on greater than a 20 ha landholding except for lime 

applications. 

1.6 Use of the following concentrations of pesticides on greater than a 5 ha holding: more than 5 l/ha of ultra low volume 

pesticides per application; or more than 1 l/ha of aerial application of pesticides; or more than 20kg/ha for each 

application of granular pesticides.   

1.7 Construction of fish-farming or ornamental pond(s) where the capacity is greater than 100 cubic metres or where there is 

any direct discharge from a fishpond to a receiving water body.   

1.8 Any proposal to introduce fish species in an area where they do not presently exist. 

2 Projects in the Food and Beverage Production Industry 

2.1 Construction of new abattoirs or slaughtering houses with a capacity of greater than 100 animals/day and expansions to 

existing abattoirs or slaughtering houses to a capacity of greater than 100 animals/day. 

2.2 Construction of new canning and bottling operation with work space of greater than 5000 square metres or expansion to 

an existing canning or bottling operation to a work space of greater than 5000 square metres. 

2.3 Construction of new breweries and distilleries with a production capacity of greater than 25,000 litres per day, or 

expansions to existing breweries or distilleries to a production capacity of greater than 25,000 litres per day 

2.4 Construction of new sugar production operations or expansions to existing sugar production operations by greater than 

10%. 

2.5 Construction, or expansions to, tea or coffee processing industries 

3 Water Resources Development 

3.1 Construction, or expansion of, ground water utilisation projects where the utilization will be greater than 15 1/s or where 

the well is 60 m or deeper.  

3.2 Construction of new water pipelines or canals longer than 1 km, or expansion to existing water pipelines or canals by 

longer than 1 km, where the cross-sectional area is greater than 20 square metres and the volume of water carried will be 

greater than 50 cubic metres per second.   

3.3 Water pumping stations adjacent to lakes, rivers, and reservoirs that withdraw more than 2 cubic meters per second.  

3.4 Drinking water supply schemes to serve a population of greater than 10,000 people, or expansions of existing schemes to 

serve such a population, or water reticulation networks with more than 10 kilometres of pipeline.  

3.5 Area of greater than 100 ha, or expansions of existing reservoirs by greater than 500,0001 or greater than 100 ha.   

3.6 Construction or expansion of dams with a height of 4.5 m or higher. 

4 Infrastructure Projects 

4.1 Construction of new sanitary sewerage works, or expansion of existing sanitary sewerage works, to serve a population of 

more than 5,000 people. 

4.2 Construction of new storm sewerage works, or expansion of existing storm sewerage works, to drain an area of greater 

than 10 ha. 

4.3 Any new sewerage outfall to a receiving water body or location of sewerage systems or septic tanks within 1 km of a 

water body. 

4.4 Construction or expansion of septic tanks servicing more than 100 people or 20 homes or which receive more than 100 

cubic metres per day of waste water. 

4.5 Construction of new highways and feeder roads or expansion of existing highways and feeder roads 

4.6 Construction of new airport and airstrips or expansion of existing and airstrips and their ancillary facilities 

4.7 Construction of hospitals with a bed capacity of greater than 200 beds, or expansions of existing hospitals to a capacity 

of greater than 200 beds 

4.8 Construction of new, or expansions to existing, railway lines. 

4.9 Construction of new, or expansions to existing port or harbour facilities 

4.10 Establishment or expansion of industrial estates 

5 Waste Management Projects 

5.1 Establishment, or expansion, of any of the following hazardous waste management facilities: incineration plant, off-site 

recovery plant, off-site waste disposal facility, off-site storage facility, landfill site 

5.2 Establishment, or expansion, of any of the following municipal solid waste management facilities serving a population 

of greater than 1,000 people: landfill site, incineration facility, composting facility, recovery/recycling facility, waste 

depots/transfer stations. 

5.3 Establishment, or expansion of, on-site waste treatment facilities 

 

 

 



 

 

Final Report: Part I Existing Condition 

Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

2  CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 

NEWJEC Inc. 
 

Annex 2.8.1-1 Mandatory List of Projects that require EIA Study (List A) (cont’d.) 

6 Energy generation, transmission and storage projects 

6.1 Construction or expansion of electrical generating facilities designed to operate at greater than 4 MW or, in the case of 

hydro-electric generating facilities, where the total head is greater than 20 m or where there is a firm flow of 100 cubic 

metres per second 

6.2 Construction of electrical transmission facilities operating at a voltage of 132 kV or greater 

6.3 Construction or expansion of oil and gas pipelines longer than 1 km 

6.4 Construction or expansion of storage facilities (excluding services station) for oil, gas, petrol or diesel located within 3 

kilometres of commercial, industrial or residential areas and with a storage capacity of 500,000 litres or more 

6.5 All activities associated with nuclear power development 

7 Industrial Projects 

7.1 Construction of, and expansions to, industries involving the use, manufacturing, handling storage; transport or disposal 

of hazardous or toxic chemicals as regulated under the hazardous chemicals regulation under the Environment 

Management Act 

7.2 Construction of, or expansion to, any of the following industrial operations: tanneries, pulp and paper mills, lime plants, 

cement plants, all types of smelters, soap and detergent plants, fertiliser manufacturing operations 

7.3 Construction of textile manufacturing operations (including carpet-making) which consume greater than 5,000 square 

metres of surface area, or expansions to existing textile manufacturing operations to a capacity of more than 5000 square 

metres 

8 Mining and Quarrying Projects 

8.1 All mining of minerals, expansions to mines, mining exploration activity, minerals prospecting activity, quarries, gravel 

pits and removal of sand or gravel from shore lines, except for those activities which have received a project specific 

exemption under subsection 26 (3) of the Environment Management Act signed by the Director for Environmental 

Affairs and co-signed by the Director of Mines 

8.2 Explosives manufacturing 

8.3 Extraction of top soil or the expansion of such an operation, when the operation or the expansion is greater than 0.5 ha or 

when the depth of a pit to burn bricks from the top soil is deeper than 3 m. 

9 Forestry Projects 

9.1 Establishment or expansion of logging operations covering an area of greater than 50ha. 

9.2 Establishment of, or expansions to existing, logging operations on hill sides with a slope of greater than 10% covering an 

area of greater than 10 ha or any conversion of forested land with a slope of greater than 10% to another land use on 

greater than 10 ha 

9.3 Establishment of logging or conversion of forested land to another land use within the catchment area of reservoirs 

9.4 Establishment of forest plantations of greater than 50 ha 

10 Land Development, Housing and Human Settlement Projects 

10.1 Establishment of, or expansion to an existing; housing development of a size greater than 5 ha or where more than 500 

people are intended to be housed 

10.2 Resettlement programmes for 500 or more people or the creation of refugee camps intended to shelter 500 or more 

people. 

10.3 Filling in water bodies for the purposes of land development where the surface area of gross fill deposit is greater than 50 

ha 

10.4 Land reclamation projects greater than 100 ha 

11 Remedial Flood and Erosion Control Projects 

11.1 Construction of breakwaters, seawalls, jetties, dikes and groynes of greater than 2 metres in height or 1 km in length to 

remedy shoreline erosion or flooding 

11.2 Construction of dams or weirs with a height of greater than 2 metres, or which divert more than 20 cubic metres per 

second, or any bypass channels or channel realignments to remedy riverine erosion or flooding. 

11.3 Shoreline stabilisation projects where the shoreline involved is greater than 50m 

12 Tourism Development Projects 

12.1 Construction of resort facilities and hotels with a capacity of more than 50 people, or expansions to existing facilities by 

a factor of greater than 50 people. 

12.2 Construction of safari lodges and operations with a capacity of more than 50 people, or expansions to existing facilities 

by factor of greater than 50 people 

12.3 Construction of marine facilities with more than 10 boat slips, or expansion of existing marine facilities by more than 10 

boat slips 

12.4 Development of tourism master plans which have several projects associated with them. 
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Annex 2.8.1-1 Mandatory List of Projects that require EIA Study (List A) (cont’d.) 

13 Projects in proximity to or which have the potential to affect: 

13.1 Areas of unique historical, cultural, scientific or geographical significance or which have received some kind of world 

heritage designation 

13.2 National parks, game reserves and protected areas 

13.3 Wetlands. 

13.4 Water bodies 

13.5 Flood zones 

13.6 Major sources of drinking water, including communal wells 

13.7 Cemeteries or ancestral shrines 

13.8 Residential, school and hospital areas, as designed in local planning documents. 

14 Major Policy Reforms 

 For example: 

14.1 Degazettement of Forestry Reserves 

14.2 Changes to Zoning Plans 

14.3 Proposed introduction of exotic species 

Source: EIA Guidelines, 1997 

 

Annex 2.8.1-2 List of Projects that may require EIA Study (List B) 
 1 Agriculture and aquaculture schemes 

2 Drainage and irrigation projects 

3 Forestry and logging schemes 

4 Industrial projects 

5 Infrastructure projects 

6 Land development projects 

7 Mining projects 

8 Energy generation, transmission and use projects 

9 Tourism projects 

10 Waste treatment and disposal projects 

11 Water supply projects 

12 Health and population projects 

13 Projects in areas protected under legislation 

14 Projects in areas containing rare or endangered flora and fauna 

15 Projects in areas containing unique or outstanding scenery 

16 Projects in tribal habitats 

Source: EIA Guidelines, 1997 
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Annex 2.8.1-3 Project Screening Criteria 

 

(1) The project will not substantially use a natural resource in a way that pre-empts the use or potential 

use of that resource for any other purpose. 

(2) Potential residual impacts on the environment are likely to be minor or little significance and easily 

mitigated. 

(3) The type of project, its environmental impacts and measures for managing them are well understood 

in Malawi. 

(4) Reliable means exists for ensuring that impact management measures can and will be adequately 

planned and implemented. 

(5) The project will not displace significant number of people, families or communities. 

(6) The project is not located in, and will not affect, any environmentally-sensitive areas such as: 

 National parks 

 Wet lands 

 Productive agricultural land 

 Important archaeological, historical and cultural sites 

 Areas protected under legislation 

 Areas containing rare or endangered flora or fauna 

 Areas containing unique or outstanding scenery 

 Mountains or developments on or near steep hill-slopes 

 Dry tropical forests (e.g. Brachystegia woodlands) 

 Development near Lake Malawi or its beaches 

 Development providing important resources for vulnerable groups such as fishing communities 

along the lake-shore 

 Development near high population concentrations or industrial activities where further 

development could create significant environmental problems 

 Prime ground-water recharge areas of importance for surface run off of water 

(7) The project will not result in and/or: 

 Policy initiatives which may affect the environment such as changes in agricultural pricing 

subsidies or the tobacco liberalization 

 Major changes in land tenure 

 Changes in water use through irrigation, drainage promotion or dams, changes in fishing practices 

(8) The project will not cause: 

 Adverse socio-economic impact 

 Land degradation 

 Water pollution 

 Air pollution 

 Damage to wildlife and habitat 

 Adverse impact on climate and hydrological cycle 

 Creation of by-products, residual or waste materials which require handling and disposal in a 

manner that is not regulated by existing authorities 

(9) The project will not cause significant public concern because of potential environmental changes. 

The following are guiding principles: 

 Is the impact positive, mainly benign or harmful? 

 What is the scale of the impact in terms of area affected, number of people or wildlife? 

 What is the intensity of the impact? 
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 Will there be cumulative effects from the impact? 

 Are the effects politically controversial? 

 Have the main economic, ecological and social costs been quantified? 

 Will the impact vary by social group or gender? 

 Is there any international impact due to the proposed project? 

(10) The project will not necessitate further development activity which is likely to have a significant 

impact on the environment 

Source: EIA Guidelines, 1997 
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Annex 3.4.2-1 (1/3) 

 

Isohyetal Map and Rainfall Map by WRU in Maximum Year (1988) 
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Annex 3.4.2-1 (2/3) 

 

Isohyetal Map and Rainfall Map by WRU in Minimum Year (1991) 
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Annex 3.4.2-1 (3/3) 

 

Isohyetal Map and Rainfall Map by WRU in Normal Year (2010) 
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Annex 5.4.4-1 (1/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) and MCC (2011) 

Locations of Hydropower Projects (WRA-01) 
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Source: Project Team based on 1/50,000 topographic map 

Longitudinal Profiles of the Shire River (WRA-01) 
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Annex 5.4.4-1 (2/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) and MCC (2011) 

Locations of Hydropower Projects (WRA-05) 
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Source: Project Team based on 1/50,000 topographic map 

Longitudinal Profiles of the Bua River (WRA-05) 
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Annex 5.4.4-1 (3/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) and MCC (2011) 

Locations of Hydropower Projects (WRA-07) 
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Annex 5.4.4-1 (4/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) , MCC (2011), and SRBDP (2003) 

Locations of Hydropower Projects (WRA-09) 
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Source: Project Team based on 1/50,000 topographic map 

Longitudinal Profiles of the Songwe River (WRA-09) 
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Annex 5.4.4-1 (5/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) and MCC (2011) 

Locations of Hydropower Projects (WRA-14) 
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Source: Project Team based on 1/50,000 topographic map 

Longitudinal Profiles of the Ruo River (WRA-14) 
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Annex 5.4.4-1 (6/6) 

 
Source: Project Team based on 1/50,000 topographic map, WB (1998) and MCC (2011) 

Locations of Hydropower Projects (WRA-16) 
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Source: Project Team based on 1/50,000 topographic map 

Longitudinal Profiles of the Dwambazi River (WRA-16) 
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Annex 5.4.4-2 (1/8) 

 

Elevation 
(masl.) 

1973 
Original 
Reservoir 
Volume 
(M.m3) 

1996 
Reservoir 
Volume 
(M.m3) 

1996 
Surface 
Area 
(km2) 

365  0.001       

366  0.009       

367  0.023   0.000   0.001   

368  0.055   0.003   0.004   

369  0.124   0.014   0.020   

370  0.239   0.044   0.039   

371  0.398   0.096   0.065   

372  0.598   0.168   0.080   

373  0.839   0.254   0.091   

374  1.120   0.362   0.125   

375  1.438   0.524   0.198   

376  1.791   0.764   0.282   

377  2.179   1.062   0.313   
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Source:  Project Team based on data provided by ESCOM 

Elevation-Area-Capacity Curve at Nkula (WRA-01) 
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Source:  Project Team based on data provided by ESCOM 

Elevation-Area-Capacity Curve at Tedzani (WRA-01) 
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Annex 5.4.4-2 (2/8) 

 

Elevation 
(masl.) 

1993 
original 
Reservoir 
Volume 
(M.m3) 

2004 
Reservoir 
Volume 
(M.m3) 

128  0.00    - 

134  0.50    - 

136  1.00    - 

138  1.70    - 

140  2.60    - 

142  3.90    - 

144  5.55   0.00   

145  6.60   0.30   

146  7.60   1.25   

147  9.05   2.80   

148  10.40   4.50   

149  12.00   6.30   

150  13.80   8.10   
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Source:  Project Team based on data provided by ESCOM 

Elevation-Area-Capacity Curve at Kapichira (WRA-01) 
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Source:  Project Team based on Norconsult (2003)1 

Elevation-Area-Capacity Curve at Kholombidzo (WRA-01) 

                                                 
1
 Norconsult, The Integrated Water Resources Development Plan for Lake Malawi and Shire River System “Lake Malawi Level 

Control” – Stage 2, Final Feasibility Report, Volume II-B, 2003, pp.I-B1-11 
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Annex 5.4.4-2 (3/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

229  0.0  0.0  

244  12.2  1.6  

259  79.7  8.9  

274  242.3  22.9  

290  484.5  40.6  
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Mpatamanga (WRA-01) 
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Mbongozi (WRA-05) 
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Annex 5.4.4-2 (4/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

793  0.0  0.0  

808  4.3  0.6  

823  22.7  1.9  

838  61.1  3.2  

853  130.0  5.8  

869  244.2  9.1  

884  418.1  13.7  

899  671.2  19.5  
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Malenga (WRA-05) 
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Chasombo (WRA-05) 
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Annex 5.4.4-2 (5/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

579  0.0  0.0  

594  0.7  0.1  
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Chizuma (WRA-05) 
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Rumphi (WRA-07) 
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Annex 5.4.4-2 (6/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

976  0.0  0.0  

991  3.9  0.5  

1006  40.2  4.3  
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1036  1068.8  69.2  

1052  2498.0  118.3  
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Henga Valley (WRA-07) 
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Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Lower Fufu (WRA-07) 
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Annex 5.4.4-2 (7/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

1200  0.0  0.0  

1210  40.0  0.8  

1220  100.0  2.4  

1230  165.0  5.2  

1240  275.0  10.6  

1250  460.0  19.4  

1255  520.0  30.0  

1260  770.0  35.0  

1265  950.0  45.3  
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Source:  Project Team based on WB (2010) 2 

Elevation-Area-Capacity Curve at Upper Songwe (WRA-09) 
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1150  420.0  16.00  

1160  600.0  21.10  
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Source:  Project Team based on WB (2010) 

Elevation-Area-Capacity Curve at Middle Songwe (WRA-09) 

                                                 
2
 World Bank (WB), The Zambezi River Basin A Multi-Sector Investment Opportunity Analysis (MSIOA), Vol.3, 2010 
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Annex 5.4.4-2 (8/8) 

 

Elevation 

(masl.) 

Reservoir 

Volume 

(M.m3) 

Surface 

Area 

(km2) 

700  0.0  0.0  

710  10.0  0.6  

720  20.0  1.1  

730  35.0  1.7  

740  55.0  2.6  

750  85.0  3.5  

760  125.0  4.9  

770  185.0  6.5  

780  260.0  8.5  

790  350.0  11.1  
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Source:  Project Team based on WB (2010) 

Elevation-Area-Capacity Curve at Lower Songwe (WRA-09) 
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0.00.51.01.52.02.5

820

840

860

880

900

920

940

960

0 10 20 30 40 50

Surface Area: A  (km2)

E
le

v
at

io
n
: 

H
 (

m
as

l.
)

Cumulative Volume: V (Million m3)

Chimogonda: Elevation-Area-Capacity curve

Reservoir Volume (M.m3)

Surface Area (km2)

 
 

Source:  Project Team based on 1/50,000 topographic map 

Elevation-Area-Capacity Curve at Chimogonda (WRA-16) 
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Final Report: Part I Existing Condition 

Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

48  CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 

NEWJEC Inc. 
 

Annex 5.6.1-1 (4/6) 

 



Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

 

Final Report: Part I Existing Condition 

 

CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 
NEWJEC Inc. 

49 

 

Annex 5.6.1-1 (5/6) 
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Annex 5.6.2-1 

 

Major Class Name Sub Class Name Feature Name Data Type Major Annotation CRS

District Boundary Polygon

District_Nmae, Area(km2), 2008-2030

Population_density by District Arc1960

District Head Office Point Name Arc1960

Major Centre Point Name, Village, TA, District, Region, Easting, Northing WGS84

Major Centre Buffer 15km Polygon

Name, Village, TA, District, Region, Easting, Northing,

Buffer_Distance WGS84

Major Centre Buffer 25km Polygon

Name, Village, TA, District, Region, Easting, Northing,

Buffer_Distance WGS84

Traditional Authority Boundary Polygon

TACode, Area(SqKm), Area(SqM), District_Name,

TAName, District_Code, Perimeter, Hectares Arc1960

Trading Center Location Point ObjectID, Road Type, Road Class, Length, Enabled WGS84

Village Village Location Point

Serial_No., EA, Village, Name of PL, Feature, Earthing,

Northing, Reagion, District, TA, WGS84

WRA Polygon

Major_Catch(WRA No.), Name, 2008-2030

Population_density by WRA Arc1960

WRU Polygon

WaterReso(WRU_No.), Area, Perimeter, Major_Catch,

Minor_Catch, RiverName, Population Density by WRU Arc1960

Roads Main Linestring Main, Mainor, Secondary, Tertiary, District, Other road Arc1960

MajorRiver Linestring River Name Arc1960

Lake Polygon Name, Area, Perimeter Arc1960

Reservoir point Name, RiverName, District, WRA, Category, Feature Arc1960

Borehole point

Borehole_ID, Easting, Southing, district, TA_Name,

WRA_Code, Aquifercode, WaterLevel, W_Strike,

Depth, Yield, Lithology, PH, EC, TDS, CO3, HCO3,

CL, SO4, NA, K, CA, MG, FE, MN, F, NO3, SIO2 Arc1960

observatory point

Code, Latitude, Longitude, X, Y, Source, open2012,

Status, Number, Name Arc1960

observatory point

Site, WMO_ID, Name, Start, Latitude, longitude,

Elevation Arc1960

Rainfall station point

ID, Name, Longitude, Latitude, Elevation, SFPDP,

Glasgow_Un Arc1960

Land Use 2010
Landuse Polygon

ObjectID, Major_Catch(WRA_No.), Level1, Level2,

length, Area Arc1960

National Park Polygon

Type_ID, Type_text, Name, Name_Low,

Proteced_Date, Area(sqm,sqkm), Perimetre, Hectares,

Gaz_date, Gaz_Decade, Gaz_1964, Add_date,

Rational1, R1_code, Rational2, R2_code, Buffer_pop Arc1960

ForestReserve and Game Polygon

Type_ID, Type_text, Name, Name_Low,

Proteced_Date, Area(sqm,sqkm), Perimetre, Hectares,

Gaz_date, Gaz_Decade, Gaz_1964, Add_date,

Rational1, R1_code, Rational2, R2_code, Buffer_pop Arc1960

Physiognomy Contour Index Contour Linestring Height(feet), Height(metre), Length, Fnode, Tnode Arc1960
Raster 1:50,000 Topo_raster_collection Raster Name, Length, Area Arc1960

Vegitation

Boundary

Facilities

Hydrology

Administration

District

Traditional Authority

Water Resources

Area

Bacical Features Water Bodies

Meteorology
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Annex 6.5.1-1 (1/17) 

 

Location of Stations (WRA1) 
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Annex 6.5.1-1 (2/17) 

 

Location of Stations (WRA2) 
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Annex 6.5.1-1 (3/17) 

 

Location of Stations (WRA3) 
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Annex 6.5.1-1 (4/17) 

 

Location of Stations (WRA4) 
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Annex 6.5.1-1 (5/17) 
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Location of Stations (WRA7) 
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Location of Stations (WRA9) 
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Location of Stations (WRA11) 
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Location of Stations (WRA13) 
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Location of Stations (WRA15) 
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Annex 6.5.1-1 (17/17) 

 

Location of Stations (WRA17) 
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Annex 6.5.1-2 (2/6) 

 

Calibration Result (Hydrograph) 
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Calibration Result (Hydrograph) 
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Annex 6.5.1-2 (4/6) 

 

Calibration Result (Hydrograph) 
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Annex 6.5.1-2 (5/6) 

 

Calibration Result (Hydrograph) 
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Annex 6.5.1-2 (6/6) 

 

Calibration Result (Hydrograph) 
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Calibration Result (Correlation between Calculated and Observed Monthly Volume in Year) 
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Annex 6.5.1-3 (2/2) 

 

Calibration Result (Correlation between Calculated and Observed Monthly Volume in Year) 
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Calibration Result (Yearly Volume) 
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Annex 6.5.1-4 (2/2) 

 

Calibration Result (Yearly Volume) 
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Annex 6.5.1-5 (1/2) 

 

Calibration Result (Correlation between Calculated and Observed Monthly Volume in Dry Season) 
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Annex 6.5.1-5 (2/2) 

 

Calibration Result (Correlation between Calculated and Observed Monthly Volume in Dry Season) 
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Calibration Result (Volume in Dry Season) 
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Annex 6.5.1-6 (2/2) 

 

Calibration Result (Volume in Dry Season) 
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Present by WRU (10-Drought Year) 

(1,000m3)

WRA Inflow Demand Deficit

1A 301,743 64,225 3,090

1B 335,448 61,886 3,138

1C 212,762 43,494 2,559

1E 355,313 77,590 5,598

1F 343,980 71,567 4,739

1G 539,569 109,565 4,680

1H 474,163 375,585 127,240

1K 434,593 71,504 3,005

1L 240,308 46,872 2,293

1M 164,102 28,824 1,710

1N 78,145 13,055 797

1O 222,483 43,140 2,701

1P 176,880 31,788 1,668

1R 341,469 63,369 3,333

1S 241,730 48,535 2,336

1T 86,598 21,855 1,624

1Sub-T 4,549,285 1,172,858 170,512

2A 150,324 7,029 3,408

2B 319,485 37,264 18,265

2C 149,007 7,442 3,068

2D 74,646 3,811 1,931

2Sub-T 693,462 55,545 26,672

3A 63,633 30,773 3,496

3B 61,291 21,195 1,342

3C 160,133 47,499 3,323

3D 148,447 45,778 7,696

3E 144,851 53,465 6,219

3F 86,590 27,703 5,123

3Sub-T 664,945 226,413 27,200

4A 54,505 11,696 5,096

4B 882,787 113,933 27,506

4C 496,819 58,527 15,352

4D 205,098 62,027 11,154

4E 119,359 16,434 5,478

4F 37,802 9,795 4,517

4Sub-T 1,796,368 272,412 69,104

5C 989,242 132,886 16,439

5D 706,259 118,776 32,641

5E 286,768 77,762 34,535

5F 255,074 42,006 15,035

5Sub-T 2,237,343 371,430 98,650

(1,000m3)

WRA Inflow Demand Deficit

6A 56,162 9,785 2,662

6B 60,750 8,287 2,099

6C 161,349 30,802 10,901

6D 689,662 192,836 68,432

6Sub-T 967,923 241,710 84,094

7A 224,352 52,727 6,121

7B 322,745 66,265 4,525

7C 400,911 85,568 6,321

7D 325,938 67,257 765

7E 440,234 96,834 7,886

7F 519,409 112,654 8,086

7G 890,473 186,622 8,641

7H 72,590 100,100 49,844

7Sub-T 3,196,652 768,027 92,189

8A 463,782 91,146 3,940

8Sub-T 463,782 91,146 3,940

9A 239,013 28,711 8,829

9B 277,369 36,088 13,433

9Sub-T 516,383 64,799 22,262

10A 54,655 12,332 6,881

10Sub-T 54,655 12,332 6,881

11A 286,257 33,597 16,337

11Sub-T 286,257 33,597 16,337

12+13A - - -

12+14Sub-T - - -

14A 43,582 14,756 9,083

14B 436,774 80,110 40,202

14C 577,492 246,592 47,774

14D 1,037,137 281,654 42,334

14Sub-T 2,094,986 623,112 139,393

15A 301,611 80,912 12,500

15B 464,478 117,079 24,807

15C 39,139 11,667 1,701

15Sub-T 805,228 209,657 39,008

16E 578,756 281,793 12,027

16F 701,248 304,500 22,178

16G 327,843 154,765 6,806

16Sub-T 1,607,847 741,059 41,011

17A 4,603 4,358 1,500

17B 73,844 38,735 2,078

17C 195,396 87,492 8,743

17Sub-T 273,843 130,585 12,322

Blantyre 5,655,914 39,284 0
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Annex 6.5.4-1 (2/12) 

(1,000m
3
/month)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 38,507 110,799 74,204 236,728 92,141 16,963 546,168 83,015 0

2 10,808 3,625 1,596 29,105 3,674 642 257,743 3,169 18

3 21,548 16,683 38 18,775 17,088 668 104,271 16,992 1

4 29,067 12,838 1,775 68,279 12,583 258 356,261 11,454 0

5 43,195 12,774 464 137,614 11,967 0 174,376 12,007 0

6 7,863 25,861 22,074 66,856 12,041 5 193,942 7,854 0

7 21,920 24,926 9,362 32,144 25,486 10,914 96,944 25,466 6,118

8 13,359 7,451 0 45,076 7,565 0 121,135 7,394 0

9 4,618 5,234 2,891 52,020 4,874 594 120,121 3,692 0

10 1,792 620 78 9,827 468 26 19,322 531 0

11 1,425 1,928 1,390 28,428 1,934 60 112,494 1,679 0

14 30,480 24,824 10,880 68,708 24,301 1,075 346,924 24,200 0

15 12,695 19,279 7,106 18,877 16,025 1,533 137,413 14,765 0

16 67,366 59,376 176 108,753 60,360 197 216,838 59,716 0

17 10,012 10,709 902 19,803 11,030 417 27,176 9,793 0

Blantyre 189,084 3,220 0 186,828 3,327 0 307,842 3,327 0  

(1,000m
3
/month) (1,000m

3
/month)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 855,132 71,102 0 1,043,034 87,431 0 660,978 111,482 0

2 258,445 2,905 0 73,783 3,169 0 35,467 3,070 326

3 218,997 15,359 0 101,554 16,705 0 62,063 16,073 0

4 235,306 10,296 0 135,734 12,379 0 69,943 10,780 0

5 159,873 10,640 0 224,501 13,252 0 136,361 11,514 0

6 151,690 6,389 0 131,928 12,948 0 64,412 20,102 0

7 193,748 23,044 405 250,927 25,466 0 157,433 24,659 282

8 70,591 6,680 0 54,558 7,394 0 87,004 7,155 0

9 127,758 3,340 0 170,618 3,689 0 17,017 3,570 0

10 4,751 490 0 28,994 499 0 5,050 571 0

11 90,411 1,516 0 35,235 1,561 0 8,128 1,512 0

14 252,449 21,882 0 98,425 24,200 0 79,646 23,423 0

15 212,730 13,601 0 222,881 14,750 0 93,448 14,279 0

16 206,187 54,018 0 311,079 59,714 0 182,803 57,794 0

17 28,472 8,877 0 39,591 9,793 0 59,912 9,477 0

Blantyre 436,647 3,113 0 704,506 3,327 0 683,904 3,220 0  

Present by WRA (10-Drought Year) (Monthly) (1) 
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Annex 6.5.4-1 (3/12) 

(1,000m
3
/month) (1,000m

3
/month)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 434,896 125,649 15,309 308,894 114,992 17,058 238,816 91,040 210

2 16,196 3,784 551 6,792 3,760 704 4,546 6,556 3,836

3 41,443 18,025 0 30,346 19,640 7 23,773 22,553 1,352

4 36,249 13,851 0 20,115 18,723 401 12,350 25,138 11,048

5 65,913 14,053 0 31,937 18,762 455 18,709 29,773 14,276

6 37,953 25,315 0 18,547 25,085 6,494 10,990 17,962 6,927

7 82,098 25,606 1,989 55,116 25,532 3,469 38,292 28,769 4,824

8 22,792 7,652 0 15,650 7,705 0 12,273 7,867 0

9 7,839 5,235 0 5,520 6,844 1,330 4,153 6,032 1,879

10 1,006 808 10 610 1,097 487 383 1,773 1,390

11 3,507 2,382 0 2,799 3,507 1,122 1,693 4,320 2,642

14 61,526 27,019 26 42,990 25,462 193 30,859 36,221 10,671

15 33,163 16,946 0 23,146 20,862 832 18,309 18,535 1,105

16 150,305 60,546 0 110,782 61,924 0 90,754 66,205 0

17 28,698 11,014 0 17,310 12,589 215 17,590 11,536 100

Blantyre 659,927 3,327 0 599,640 3,220 0 562,306 3,327 0  

(1,000m
3
/month) (1,000m

3
/month)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 163,507 83,983 294 109,640 94,992 13,443 87,360 106,229 33,031

2 1,713 8,438 6,835 740 9,230 8,490 507 4,164 3,674

3 18,014 25,505 7,507 13,135 24,209 11,073 11,027 17,581 6,554

4 7,796 30,322 21,621 4,138 29,465 26,017 7,109 13,233 7,985

5 10,658 36,294 28,534 5,904 34,703 35,690 3,504 13,129 19,231

6 6,246 15,426 9,349 3,465 20,143 17,730 2,081 21,902 21,515

7 25,575 31,369 8,358 16,670 30,544 19,230 12,861 26,345 27,237

8 9,226 8,238 14 6,801 8,140 1,339 5,317 7,903 2,586

9 3,007 7,841 4,833 2,118 8,427 6,309 1,594 6,019 4,426

10 274 2,402 2,128 166 2,229 2,063 145 844 698

11 1,044 5,715 4,670 701 5,400 4,699 391 2,145 1,754

14 18,516 42,080 28,628 11,781 47,759 45,989 9,106 37,594 41,931

15 13,724 19,139 5,495 9,973 20,573 10,600 8,872 20,903 12,337

16 69,296 70,700 3,619 52,004 68,240 16,236 41,681 62,465 20,784

17 10,966 12,628 1,863 8,031 12,442 4,411 6,283 10,697 4,414

Blantyre 512,799 3,327 0 438,252 3,220 0 374,179 3,327 0  

Present by WRA (10-Drought Year) (Monthly) (2) 
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Annex 6.5.4-1 (4/12) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Present by WRU (2-Drought Year) 

(1,000m3)

WRA Inflow Demand Deficit

1A 155,786 64,225 6,245

1B 157,726 61,886 5,340

1C 111,910 43,494 3,235

1E 171,626 77,590 10,470

1F 145,088 71,567 11,286

1G 234,981 109,565 9,809

1H 190,819 375,585 218,097

1K 172,351 71,504 6,240

1L 105,773 46,872 3,467

1M 86,227 28,824 2,013

1N 43,646 13,055 875

1O 101,431 43,140 4,738

1P 85,899 31,788 2,403

1R 138,664 63,369 5,962

1S 122,099 48,535 4,364

1T 52,369 21,855 4,102

1Sub-T 2,076,397 1,172,858 298,648

2A 631,458 7,029 1,522

2B 1,658,942 37,264 4,762

2C 481,076 7,442 871

2D 241,582 3,811 834

2Sub-T 3,013,058 55,545 7,988

3A 139,857 30,773 314

3B 105,017 21,195 0

3C 244,638 47,499 10

3D 281,879 45,778 2,050

3E 290,716 53,465 664

3F 132,226 27,703 1,834

3Sub-T 1,194,332 226,413 4,873

4A 74,786 11,696 3,893

4B 1,183,434 113,933 16,530

4C 639,174 58,527 8,118

4D 282,183 62,027 7,679

4E 91,025 16,434 4,431

4F 54,223 9,795 3,287

4Sub-T 2,324,825 272,412 43,939

5C 1,618,457 132,886 10,528

5D 1,427,933 118,776 18,734

5E 641,278 77,762 19,451

5F 406,249 42,006 7,436

5Sub-T 4,093,918 371,430 56,149

(1,000m3)

WRA Inflow Demand Deficit

6A 135,237 9,785 849

6B 117,001 8,287 655

6C 364,955 30,802 5,542

6D 720,338 192,836 57,250

6Sub-T 1,337,532 241,710 64,296

7A 476,873 52,727 924

7B 700,281 66,265 118

7C 846,061 85,568 736

7D 376,124 67,257 770

7E 922,129 96,834 1,337

7F 1,057,209 112,654 1,302

7G 1,513,088 186,622 2,438

7H 147,028 100,100 32,292

7Sub-T 6,038,793 768,027 39,918

8A 620,525 91,146 2,006

8Sub-T 620,525 91,146 2,006

9A 303,656 28,711 6,346

9B 349,001 36,088 9,879

9Sub-T 652,657 64,799 16,225

10A 139,294 12,332 4,838

10Sub-T 139,294 12,332 4,838

11A 515,485 33,597 9,374

11Sub-T 515,485 33,597 9,374

12+13A - - -

12+14Sub-T - - -

14A 116,039 14,756 6,600

14B 921,231 80,110 26,182

14C 923,521 246,592 26,382

14D 1,875,544 281,654 21,659

14Sub-T 3,836,335 623,112 80,822

15A 624,108 80,912 1,378

15B 897,180 117,079 8,988

15C 67,070 11,667 540

15Sub-T 1,588,358 209,657 10,905

16E 1,183,779 281,793 5,270

16F 1,128,644 304,500 7,833

16G 555,784 154,765 3,273

16Sub-T 2,868,208 741,059 16,376

17A 10,801 4,358 800

17B 148,640 38,735 2,147

17C 355,089 87,492 5,701

17Sub-T 514,530 130,585 8,648

Blantyre 15,070,486 39,284 0
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Annex 6.5.4-1 (5/12) 

(1,000m
3
/year)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 67,865 110,799 51,301 127,011 92,141 19,375 161,956 83,015 8,889

2 178,872 3,625 98 413,279 3,674 0 393,187 3,169 0

3 30,756 16,683 0 74,933 17,088 0 362,808 16,992 0

4 40,299 12,838 559 107,211 12,583 2 261,894 11,454 0

5 21,771 12,774 4,654 82,355 11,967 0 221,646 12,007 0

6 5,294 25,861 21,487 24,904 12,041 2,720 41,074 7,854 0

7 49,554 24,926 7,419 93,539 25,486 6,010 436,736 25,466 0

8 9,001 7,451 1,326 108,448 7,565 371 63,887 7,394 0

9 2,568 5,234 3,458 59,914 4,874 271 113,653 3,692 0

10 1,516 620 49 2,841 468 62 18,441 531 0

11 9,993 1,928 421 51,878 1,934 0 85,868 1,679 0

14 15,585 24,824 19,528 37,014 24,301 12,678 539,575 24,200 0

15 22,194 19,279 1,401 100,078 16,025 0 404,154 14,765 0

16 45,047 59,376 14,329 223,497 60,360 2,046 417,691 59,716 0

17 5,978 10,709 4,731 12,239 11,030 3,463 44,504 9,793 0

Blantyre 1,024,673 3,220 0 1,016,748 3,327 0 1,072,504 3,327 0  

(1,000m
3
/year) (1,000m

3
/year)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 347,122 71,102 17 487,617 87,431 0 335,046 111,482 18,928

2 794,189 2,905 0 848,592 3,169 0 317,331 3,070 0

3 243,941 15,359 0 140,880 16,705 0 98,553 16,073 0

4 351,668 10,296 0 250,015 12,379 0 138,017 10,780 0

5 407,234 10,640 0 509,880 13,252 0 186,612 11,514 0

6 121,544 6,389 0 288,948 12,948 0 129,470 20,102 0

7 290,895 23,044 0 319,870 25,466 0 178,869 24,659 0

8 60,023 6,680 0 90,985 7,394 0 173,453 7,155 0

9 117,666 3,340 0 167,386 3,689 0 151,865 3,570 0

10 79,662 490 0 60,609 499 0 18,072 571 0

11 115,847 1,516 0 170,124 1,561 0 56,700 1,512 0

14 461,587 21,882 0 341,312 24,200 0 178,737 23,423 0

15 360,166 13,601 0 378,824 14,750 0 130,059 14,279 0

16 415,110 54,018 0 427,602 59,714 0 401,721 57,794 0

17 58,098 8,877 0 135,467 9,793 0 95,820 9,477 0

Blantyre 1,114,288 3,113 0 1,490,518 3,327 0 1,513,534 3,220 0  

Present by WRA (2-Drought Year) (Monthly) (1) 
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Annex 6.5.4-1 (6/12) 

(1,000m
3
/year) (1,000m

3
/year)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 212,586 125,649 36,681 145,388 114,992 32,801 106,071 91,040 10,952

2 30,464 3,784 0 15,212 3,760 0 10,378 6,556 117

3 81,770 18,025 0 50,762 19,640 0 39,709 22,553 0

4 65,079 13,851 0 38,857 18,723 0 24,278 25,138 2,519

5 98,674 14,053 0 48,878 18,762 0 29,986 29,773 2,312

6 54,963 25,315 0 29,859 25,085 277 17,794 17,962 1,272

7 115,580 25,606 0 71,977 25,532 911 51,070 28,769 2,821

8 41,253 7,652 0 23,154 7,705 0 18,674 7,867 0

9 15,025 5,235 0 8,248 6,844 27 6,288 6,032 224

10 2,593 808 0 1,535 1,097 0 1,104 1,773 694

11 8,662 2,382 0 5,290 3,507 0 5,571 4,320 527

14 112,195 27,019 0 75,240 25,462 0 54,537 36,221 2,374

15 62,878 16,946 0 41,795 20,862 0 31,961 18,535 0

16 270,150 60,546 0 203,237 61,924 0 163,877 66,205 0

17 50,683 11,014 0 35,574 12,589 0 27,828 11,536 0

Blantyre 1,543,644 3,327 0 1,424,915 3,220 0 1,395,425 3,327 0  

(1,000m
3
/year) (1,000m

3
/year)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 82,371 83,983 9,037 51,761 94,992 45,400 42,548 106,229 65,267

2 7,606 8,438 2,092 7,259 9,230 4,430 4,145 4,164 1,251

3 30,159 25,505 790 22,739 24,209 2,890 17,324 17,581 1,194

4 14,982 30,322 13,594 7,683 29,465 20,465 7,392 13,233 6,800

5 17,201 36,294 19,088 9,246 34,703 26,090 28,553 13,129 4,006

6 10,109 15,426 5,286 5,599 20,143 14,500 3,339 21,902 18,753

7 39,449 31,369 4,295 23,706 30,544 7,343 17,199 26,345 11,119

8 13,786 8,238 0 10,021 8,140 0 7,839 7,903 310

9 4,495 7,841 3,345 3,166 8,427 5,262 2,382 6,019 3,637

10 661 2,402 1,741 413 2,229 1,816 1,182 844 475

11 2,289 5,715 3,425 1,424 5,400 3,976 1,839 2,145 1,025

14 40,891 42,080 8,125 22,129 47,759 26,504 32,952 37,594 11,614

15 24,068 19,139 0 17,672 20,573 3,004 14,507 20,903 6,499

16 128,109 70,700 0 95,561 68,240 0 76,606 62,465 1

17 20,967 12,628 103 15,359 12,442 233 12,013 10,697 118

Blantyre 1,296,300 3,327 0 1,139,546 3,220 0 1,038,391 3,327 0  

Present by WRA (2-Drought Year) (Monthly) (2) 
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Annex 6.5.4-1 (7/12) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2025 by WRU (10-Drought Year) 

 

(1,000m3)

WRA Inflow Demand Deficit

1A 301,743 68,439 3,308

1B 335,448 65,493 3,197

1C 212,762 45,213 2,608

1E 355,313 84,649 6,882

1F 343,980 85,690 10,285

1G 539,569 122,677 7,098

1H 474,163 638,720 331,495

1K 434,593 76,280 3,103

1L 240,308 47,958 2,304

1M 164,102 30,239 1,734

1N 78,145 13,324 794

1O 222,483 45,344 2,682

1P 176,880 33,311 1,705

1R 341,078 66,591 3,353

1S 241,730 51,641 2,469

1T 86,598 26,181 3,363

1Sub-T 4,548,894 1,501,749 386,381

2A 150,324 10,752 6,136

2B 319,485 57,166 36,714

2C 149,007 9,855 5,140

2D 74,646 5,567 3,507

2Sub-T 693,462 83,340 51,497

3A 63,633 35,295 6,773

3B 61,291 23,468 2,669

3C 160,133 51,913 5,916

3D 148,447 53,878 14,091

3E 144,851 62,044 12,021

3F 86,590 34,802 10,748

3Sub-T 664,945 261,401 52,218

4A 54,505 11,830 5,271

4B 848,226 114,774 28,576

4C 463,221 60,602 16,591

4D 172,514 102,569 21,034

4E 119,359 18,029 6,139

4F 37,802 10,268 4,819

4Sub-T 1,695,626 318,072 82,431

5C 979,402 145,127 22,653

5D 699,991 146,550 56,823

5E 286,768 112,723 65,813

5F 255,074 58,320 28,735

5Sub-T 2,221,236 462,720 174,024

(1,000m3)

WRA Inflow Demand Deficit

6A 56,162 10,766 3,597

6B 60,750 9,297 2,968

6C 160,652 37,759 16,206

6D 687,928 271,625 120,897

6Sub-T 965,492 329,448 143,668

7A 224,352 62,742 10,902

7B 317,510 70,421 6,478

7C 393,474 87,927 7,554

7D 322,561 84,801 8,682

7E 431,633 100,365 9,825

7F 509,169 113,697 8,602

7G 871,179 187,867 9,907

7H 72,590 100,506 50,238

7Sub-T 3,142,468 808,326 112,189

8A 463,782 94,523 5,325

8Sub-T 463,782 94,523 5,325

9A 239,013 32,621 12,236

9B 277,369 43,658 19,821

9Sub-T 516,383 76,279 32,058

10A 54,655 16,241 10,251

10Sub-T 54,655 16,241 10,251

11A 286,257 64,803 43,145

11Sub-T 286,257 64,803 43,145

12+13A - - -

12+14Sub-T - - -

14A 43,582 19,845 13,804

14B 436,407 103,821 61,985

14C 577,492 261,271 60,650

14D 1,033,053 284,718 45,193

14Sub-T 2,090,535 669,656 181,633

15A 301,611 82,414 13,686

15B 464,478 122,571 29,434

15C 39,139 12,040 1,910

15Sub-T 805,228 217,025 45,030

16E 578,756 288,837 15,512

16F 701,248 320,180 32,192

16G 327,843 158,635 8,698

16Sub-T 1,607,847 767,653 56,403

17A 4,603 14,529 11,504

17B 73,844 51,031 8,770

17C 195,396 149,749 56,933

17Sub-T 273,843 215,309 77,207

Blantyre 5,552,790 54,301 0
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Annex 6.5.4-1 (8/12) 

(1,000m
3
/year)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 38,507 150,852 113,823 236,728 113,326 31,880 546,168 95,951 141

2 10,808 5,038 2,678 29,105 5,068 1,458 257,743 4,095 374

3 21,548 17,582 114 18,775 17,861 1,013 104,271 17,666 7

4 29,067 16,415 4,918 68,279 16,248 1,552 356,261 15,068 0

5 43,195 14,724 624 137,614 12,670 0 174,376 12,751 0

6 7,863 38,295 34,047 66,856 15,888 12 193,942 9,133 0

7 21,920 27,444 10,296 32,144 27,901 11,505 96,944 27,867 6,643

8 13,359 7,697 0 45,076 7,711 0 121,135 7,404 0

9 4,618 6,131 3,666 52,020 5,529 725 120,121 3,743 0

10 1,792 742 104 9,827 507 31 19,322 602 0

11 1,425 3,028 2,306 28,428 2,967 127 112,494 2,265 0

14 30,480 25,717 11,540 68,708 24,377 1,093 346,924 24,214 0

15 12,695 20,323 8,063 18,877 16,270 1,585 137,413 14,740 0

16 67,366 60,552 473 108,753 60,861 278 216,838 59,729 0

17 10,012 17,539 7,527 19,803 17,895 3,415 27,176 9,831 1

Blantyre 183,996 4,451 0 181,947 4,599 0 302,411 4,599 0  

(1,000m
3
/year) (1,000m

3
/year)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 855,132 79,221 0 1,043,034 104,360 0 660,978 152,151 21,239

2 258,445 3,770 627 73,783 4,095 1,200 35,467 3,969 1,187

3 218,997 15,963 0 101,554 17,085 0 62,063 16,345 0

4 235,306 13,668 0 135,734 16,035 0 69,943 14,264 0

5 159,873 11,058 0 224,501 15,324 0 136,361 12,124 0

6 151,690 7,101 0 131,928 17,350 0 64,412 29,005 0

7 193,748 25,290 910 250,927 27,867 218 157,433 26,993 285

8 70,591 6,690 0 54,558 7,404 0 87,004 7,165 0

9 127,758 3,386 0 170,618 3,739 0 17,017 3,619 0

10 4,751 558 0 28,994 554 0 5,050 668 0

11 90,411 2,029 0 35,235 1,938 0 8,128 1,881 0

14 252,449 21,894 0 98,425 24,213 0 79,646 23,438 0

15 212,730 13,631 0 222,881 14,722 0 93,448 14,253 0

16 206,187 54,080 0 311,079 59,726 0 182,803 57,809 0

17 28,472 9,069 0 39,591 9,831 0 59,912 9,516 0

Blantyre 430,642 4,303 0 696,333 4,599 0 674,607 4,451 0  

2025 by WRA (10-Drought Year) (Monthly) (1) 
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Annex 6.5.4-1 (9/12) 

(1,000m
3
/year) (1,000m

3
/year)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 434,896 177,121 60,508 308,894 158,835 53,300 238,816 111,231 8,341

2 16,196 5,280 1,412 6,792 5,299 1,782 4,546 10,623 7,569

3 41,443 19,760 0 30,346 23,575 738 23,773 28,940 5,899

4 36,249 17,574 0 20,115 22,566 729 12,350 29,372 12,200

5 65,913 16,979 0 31,937 27,091 4,155 18,709 49,443 31,958

6 37,953 37,300 3,682 18,547 37,043 18,386 10,990 25,438 14,353

7 82,098 28,103 2,261 55,116 28,467 4,182 38,292 33,448 5,930

8 22,792 7,869 0 15,650 8,153 0 12,273 8,254 0

9 7,839 6,074 0 5,520 8,562 3,042 4,153 7,278 3,124

10 1,006 1,019 102 610 1,461 851 383 2,473 2,089

11 3,507 4,205 730 2,799 7,384 4,705 1,693 9,551 7,858

14 61,526 28,799 98 42,990 26,755 474 30,859 43,769 16,980

15 33,163 17,387 0 23,146 22,245 1,765 18,309 19,317 1,691

16 150,305 61,166 0 110,782 64,907 0 90,754 70,747 0

17 28,698 17,790 690 17,310 29,789 12,580 17,590 21,190 5,414

Blantyre 649,908 4,599 0 589,187 4,451 0 550,796 4,599 0  

(1,000m
3
/year) (1,000m

3
/year)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 163,507 97,795 934 109,640 120,757 30,842 87,360 140,148 65,374

2 1,713 14,250 12,592 740 15,842 15,102 507 6,012 5,517

3 18,014 34,924 16,910 13,135 32,838 19,703 11,027 18,861 7,834

4 7,796 34,789 22,982 4,138 33,795 27,076 7,109 16,928 12,973

5 10,658 62,911 55,115 5,904 60,013 61,000 3,504 15,070 21,171

6 6,246 21,347 15,220 3,465 29,072 26,610 2,081 31,795 31,357

7 25,575 37,842 13,548 16,670 36,938 25,878 12,861 29,353 30,533

8 9,226 8,922 188 6,801 8,935 2,134 5,317 8,320 3,003

9 3,007 10,008 7,001 2,118 10,953 8,835 1,594 7,258 5,664

10 274 3,420 3,146 166 3,166 3,000 145 1,073 927

11 1,044 13,398 12,354 701 12,606 11,905 391 3,551 3,160

14 18,516 53,301 39,849 11,781 63,028 61,258 9,106 46,003 50,340

15 13,724 20,051 6,391 9,973 21,894 11,921 8,872 22,192 13,614

16 69,296 78,203 9,463 52,004 75,382 23,378 41,681 64,491 22,810

17 10,966 28,304 17,338 8,031 28,835 20,805 6,283 15,720 9,437

Blantyre 500,470 4,599 0 426,871 4,451 0 365,622 4,599 0  

2025 by WRA (10-Drought Year) (Monthly) (2) 
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Annex 6.5.4-1 (10/12) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2035 by WRU (10-Drought Year) 

(1,000m3)

WRA Inflow Demand Deficit

1A 301,743 71,819 3,639

1B 335,448 68,311 3,337

1C 212,762 46,696 2,679

1E 355,313 89,729 8,389

1F 343,980 95,460 15,261

1G 539,569 131,648 9,274

1H 474,163 812,460 481,836

1K 434,593 79,837 3,346

1L 240,308 48,834 2,331

1M 164,102 31,389 1,775

1N 78,145 13,641 808

1O 222,483 47,812 2,928

1P 176,880 34,522 1,752

1R 340,696 69,548 3,457

1S 241,730 54,001 2,626

1T 86,598 29,218 4,845

1Sub-T 4,548,512 1,724,923 548,282

2A 150,324 13,430 8,078

2B 319,485 69,355 47,563

2C 149,007 11,659 6,622

2D 74,646 6,963 4,712

2Sub-T 693,462 101,407 66,975

3A 63,633 38,358 9,058

3B 61,291 24,988 3,635

3C 160,133 54,893 7,802

3D 148,447 59,518 18,481

3E 144,851 67,843 16,106

3F 86,590 39,498 14,630

3Sub-T 664,945 285,097 69,712

4A 54,505 11,974 5,345

4B 834,713 115,763 29,037

4C 450,739 62,304 17,291

4D 161,869 135,013 42,089

4E 119,359 19,363 6,592

4F 37,802 10,839 5,086

4Sub-T 1,658,985 355,257 105,439

5C 970,764 155,753 28,924

5D 694,111 171,359 78,862

5E 286,768 143,672 93,124

5F 255,074 73,025 41,177

5Sub-T 2,206,717 543,809 242,087

(1,000m3)

WRA Inflow Demand Deficit

6A 56,162 12,107 4,602

6B 60,750 10,475 3,850

6C 159,532 44,065 21,042

6D 685,917 337,604 169,499

6Sub-T 962,362 404,252 198,993

7A 224,352 68,605 14,248

7B 314,993 72,772 7,765

7C 389,893 89,384 8,386

7D 322,561 97,702 20,827

7E 427,416 102,529 11,300

7F 504,250 114,605 9,082

7G 863,123 188,843 10,790

7H 72,590 100,856 50,571

7Sub-T 3,119,178 835,297 132,968

8A 463,782 97,112 6,458

8Sub-T 463,782 97,112 6,458

9A 239,013 34,753 13,982

9B 277,369 47,613 23,023

9Sub-T 516,383 82,366 37,006

10A 54,655 20,294 13,703

10Sub-T 54,655 20,294 13,703

11A 286,257 81,214 57,494

11Sub-T 286,257 81,214 57,494

12+13A - - -

12+14Sub-T - - -

14A 43,582 22,567 16,198

14B 436,082 115,267 72,161

14C 577,492 268,181 66,569

14D 1,030,477 286,244 46,587

14Sub-T 2,087,633 692,258 201,514

15A 301,611 91,236 20,099

15B 464,478 145,815 49,943

15C 39,139 13,628 2,848

15Sub-T 805,228 250,679 72,890

16E 578,756 294,797 18,812

16F 701,248 332,869 40,430

16G 327,843 161,847 10,489

16Sub-T 1,607,847 789,513 69,731

17A 4,603 18,350 15,292

17B 73,844 55,657 12,486

17C 195,396 173,064 77,051

17Sub-T 273,843 247,070 104,829

Blantyre 5,491,590 73,580 0
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Annex 6.5.4-1 (11/12) 

(1,000m
3
/year)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 38,507 177,764 140,630 236,728 127,838 43,105 546,168 105,032 2,365

2 10,808 5,957 3,318 29,105 5,974 1,860 257,743 4,697 747

3 21,548 18,309 249 18,775 18,517 1,372 104,271 18,261 14

4 29,067 19,452 7,648 68,279 19,385 2,420 356,261 18,202 0

5 43,195 16,744 970 137,614 13,660 0 174,376 13,776 0

6 7,863 48,736 44,096 66,856 19,276 42 193,942 10,410 0

7 21,920 29,053 12,538 32,144 29,421 13,509 96,944 29,376 7,465

8 13,359 7,887 0 45,076 7,832 0 121,135 7,429 0

9 4,618 6,610 4,081 52,020 5,897 801 120,121 3,832 0

10 1,792 889 159 9,827 578 40 19,322 703 0

11 1,425 3,659 2,832 28,428 3,568 166 112,494 2,646 0

14 30,480 26,274 11,960 68,708 24,577 1,145 346,924 24,386 0

15 12,695 24,922 12,439 18,877 17,533 1,990 137,413 14,876 0

16 67,366 61,593 821 108,753 61,402 360 216,838 59,795 0

17 10,012 20,100 10,088 19,803 20,470 5,044 27,176 9,886 2

Blantyre 181,192 6,031 0 179,160 6,232 0 299,090 6,232 0  

(1,000m
3
/year) (1,000m

3
/year)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 855,132 85,095 0 1,043,034 116,069 0 660,978 179,470 44,952

2 258,445 4,333 964 73,783 4,697 1,573 35,467 4,553 1,548

3 218,997 16,504 0 101,554 17,499 0 62,063 16,686 0

4 235,306 16,599 0 135,734 19,171 0 69,943 17,296 0

5 159,873 11,783 0 224,501 17,459 0 136,361 13,022 0

6 151,690 7,897 0 131,928 21,195 0 64,412 36,543 0

7 193,748 26,702 1,636 250,927 29,376 831 157,433 28,461 1,009

8 70,591 6,713 0 54,558 7,428 0 87,004 7,189 0

9 127,758 3,469 0 170,618 3,828 0 17,017 3,705 0

10 4,751 654 0 28,994 640 0 5,050 793 0

11 90,411 2,369 0 35,235 2,218 0 8,128 2,153 0

14 252,449 22,055 0 98,425 24,384 0 79,646 23,606 0

15 212,730 13,984 0 222,881 14,845 0 93,448 14,376 0

16 206,187 54,181 0 311,079 59,791 0 182,803 57,876 0

17 28,472 9,178 0 39,591 9,886 0 59,912 9,570 0

Blantyre 427,074 5,830 0 691,538 6,232 0 669,109 6,031 0  

2035 by WRA (10-Drought Year) (Monthly) (1/2) 
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Annex 6.5.4-1 (12/12) 

(1,000m
3
/year) (1,000m

3
/year)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 434,896 211,568 90,305 308,894 188,242 77,200 238,816 125,087 16,168

2 16,196 6,252 1,914 6,792 6,299 2,546 4,546 13,266 10,044

3 41,443 21,010 0 30,346 26,176 1,663 23,773 33,058 9,515

4 36,249 20,715 0 20,115 25,620 928 12,350 32,544 12,725

5 65,913 19,827 0 31,937 34,446 9,697 18,709 66,295 47,891

6 37,953 47,380 11,737 18,547 47,094 28,381 10,990 31,811 20,679

7 82,098 29,686 3,241 55,116 30,397 4,955 38,292 36,701 7,354

8 22,792 8,039 0 15,650 8,486 0 12,273 8,545 0

9 7,839 6,528 18 5,520 9,420 3,900 4,153 7,919 3,766

10 1,006 1,250 296 610 1,834 1,224 383 3,159 2,775

11 3,507 5,193 1,686 2,799 9,376 6,607 1,693 12,209 10,517

14 61,526 29,755 216 42,990 27,489 706 30,859 47,283 20,069

15 33,163 19,475 0 23,146 28,261 6,290 18,309 22,828 4,893

16 150,305 61,802 0 110,782 67,309 0 90,754 74,378 111

17 28,698 20,332 1,054 17,310 36,179 18,869 17,590 24,795 8,378

Blantyre 643,946 6,232 0 582,899 6,031 0 543,847 6,232 0  

(1,000m
3
/year) (1,000m

3
/year)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 163,507 107,453 2,503 109,640 138,265 43,703 87,360 163,041 87,349

2 1,713 18,027 16,347 740 20,138 19,399 507 7,213 6,714

3 18,014 40,913 22,899 13,135 38,333 25,198 11,027 19,829 8,803

4 7,796 37,976 29,287 4,138 36,879 35,802 7,109 20,067 16,630

5 10,658 85,573 77,777 5,904 81,569 82,556 3,504 17,095 23,196

6 6,246 26,442 20,267 3,465 36,631 34,123 2,081 40,154 39,669

7 25,575 42,469 17,490 16,670 41,514 30,454 12,861 31,327 32,487

8 9,226 9,421 433 6,801 9,512 2,712 5,317 8,631 3,314

9 3,007 11,077 8,069 2,118 12,185 10,067 1,594 7,896 6,303

10 274 4,402 4,128 166 4,071 3,905 145 1,321 1,176

11 1,044 17,259 16,215 701 16,230 15,529 391 4,334 3,943

14 18,516 58,444 44,992 11,781 69,960 68,191 9,106 49,899 54,235

15 13,724 24,103 10,407 9,973 27,652 17,679 8,872 27,823 19,193

16 69,296 84,164 14,900 52,004 81,057 29,053 41,681 66,167 24,486

17 10,966 34,133 23,167 8,031 34,927 26,896 6,283 17,615 11,332

Blantyre 493,018 6,232 0 420,102 6,031 0 360,616 6,232 0  

2035 by WRA (10-Drought Year) (Monthly) (2/2) 
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A1B 2025 by WRU (10-Drought Year) 

(1,000m3)

WRA Inflow Demand Deficit

1A 297,226 68,439 3,503

1B 329,593 65,493 3,361

1C 208,744 45,213 2,714

1E 341,300 84,649 7,405

1F 338,692 85,690 10,993

1G 537,529 122,677 7,740

1H 464,440 638,720 336,836

1K 424,788 76,280 3,420

1L 236,571 47,958 2,506

1M 161,719 30,239 1,786

1N 76,830 13,324 827

1O 218,439 45,344 2,797

1P 173,819 33,311 1,783

1R 332,955 66,591 3,506

1S 238,272 51,641 2,602

1T 85,375 26,181 3,456

1Sub-T 4,466,291 1,501,749 395,234

2A 149,209 10,752 6,052

2B 321,991 57,166 36,656

2C 150,341 9,855 5,155

2D 76,036 5,567 3,517

2Sub-T 697,577 83,340 51,381

3A 60,770 35,295 7,300

3B 58,905 23,468 3,013

3C 154,106 51,913 6,661

3D 142,023 53,878 14,788

3E 135,559 62,044 12,980

3F 82,362 34,802 11,407

3Sub-T 633,726 261,401 56,147

4A 51,911 11,830 5,464

4B 840,843 114,774 28,785

4C 459,563 60,602 16,792

4D 171,850 102,569 21,694

4E 119,794 18,029 6,150

4F 37,315 10,268 4,867

4Sub-T 1,681,275 318,072 83,753

5C 915,828 145,127 25,304

5D 656,517 146,550 59,099

5E 274,396 112,723 66,883

5F 240,506 58,320 29,369

5Sub-T 2,087,247 462,720 180,654

(1,000m3)

WRA Inflow Demand Deficit

6A 53,197 10,766 3,722

6B 57,227 9,297 3,071

6C 151,198 37,759 16,518

6D 659,932 271,625 122,992

6Sub-T 921,554 329,448 146,302

7A 226,945 62,742 10,670

7B 320,929 70,421 6,287

7C 398,071 87,927 7,334

7D 326,718 84,801 8,417

7E 436,767 100,365 9,575

7F 515,891 113,697 8,313

7G 882,775 187,867 9,774

7H 72,892 100,506 50,120

7Sub-T 3,180,986 808,326 110,489

8A 470,105 94,523 5,114

8Sub-T 470,105 94,523 5,114

9A 248,295 32,621 11,949

9B 290,341 43,658 19,382

9Sub-T 538,636 76,279 31,331

10A 53,227 16,241 10,299

10Sub-T 53,227 16,241 10,299

11A 285,600 64,803 43,143

11Sub-T 285,600 64,803 43,143

12+13A - - -

12+14Sub-T - - -

14A 44,060 19,845 13,803

14B 432,347 103,821 61,651

14C 553,308 261,271 62,617

14D 1,004,471 284,718 47,165

14Sub-T 2,034,187 669,656 185,237

15A 290,050 82,414 14,817

15B 451,251 122,571 31,444

15C 37,941 12,040 1,991

15Sub-T 779,243 217,025 48,252

16E 559,778 288,837 17,408

16F 679,762 320,180 34,758

16G 317,892 158,635 9,790

16Sub-T 1,557,432 767,653 61,957

17A 4,646 14,529 11,501

17B 74,327 51,031 8,720

17C 195,824 149,749 56,861

17Sub-T 274,797 215,309 77,082

Blantyre 5,125,327 54,301 0
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Annex 6.7.2-1 (2/6) 

(1,000m
3
/year)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 38,507 150,852 116,021 236,728 113,326 32,850 546,168 95,951 143

2 10,808 5,038 2,823 29,105 5,068 1,459 257,743 4,095 347

3 21,548 17,582 312 18,775 17,861 1,871 104,271 17,666 32

4 29,067 16,415 5,463 68,279 16,248 1,730 356,261 15,068 0

5 43,195 14,724 783 137,614 12,670 0 174,376 12,751 0

6 7,863 38,295 34,477 66,856 15,888 31 193,942 9,133 0

7 21,920 27,444 10,189 32,144 27,901 11,492 96,944 27,867 6,491

8 13,359 7,697 0 45,076 7,711 0 121,135 7,404 0

9 4,618 6,131 3,655 52,020 5,529 738 120,121 3,743 0

10 1,792 742 108 9,827 507 32 19,322 602 0

11 1,425 3,028 2,315 28,428 2,967 130 112,494 2,265 0

14 30,480 25,717 13,422 68,708 24,377 1,353 346,924 24,214 0

15 12,695 20,323 8,844 18,877 16,270 1,867 137,413 14,740 0

16 67,366 60,552 564 108,753 60,861 662 216,838 59,729 0

17 10,012 17,539 7,473 19,803 17,895 3,454 27,176 9,831 0

Blantyre 159,836 4,451 0 159,451 4,599 0 278,362 4,599 0  

(1,000m
3
/year) (1,000m

3
/year)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 855,132 79,221 0 1,043,034 104,360 0 660,978 152,151 23,479

2 258,445 3,770 611 73,783 4,095 1,205 35,467 3,969 1,192

3 218,997 15,963 0 101,554 17,085 0 62,063 16,345 0

4 235,306 13,668 0 135,734 16,035 0 69,943 14,264 0

5 159,873 11,058 0 224,501 15,324 0 136,361 12,124 0

6 151,690 7,101 0 131,928 17,350 0 64,412 29,005 0

7 193,748 25,290 919 250,927 27,867 214 157,433 26,993 267

8 70,591 6,690 0 54,558 7,404 0 87,004 7,165 0

9 127,758 3,386 0 170,618 3,739 0 17,017 3,619 0

10 4,751 558 0 28,994 554 0 5,050 668 0

11 90,411 2,029 0 35,235 1,938 0 8,128 1,881 0

14 252,449 21,894 0 98,425 24,213 0 79,646 23,438 0

15 212,730 13,631 0 222,881 14,722 0 93,448 14,253 0

16 206,187 54,080 0 311,079 59,726 0 182,803 57,809 0

17 28,472 9,069 0 39,591 9,831 0 59,912 9,516 0

Blantyre 402,806 4,303 0 654,234 4,599 0 628,392 4,451 0  

A1B 2025 by WRA (10-Drought Year) (Monthly) (1/2) 
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Annex 6.7.2-1 (3/6) 

(1,000m
3
/year) (1,000m

3
/year)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 434,896 177,121 61,861 308,894 158,835 53,826 238,816 111,231 8,296

2 16,196 5,280 1,417 6,792 5,299 1,769 4,546 10,623 7,432

3 41,443 19,760 0 30,346 23,575 922 23,773 28,940 6,665

4 36,249 17,574 0 20,115 22,566 806 12,350 29,372 12,312

5 65,913 16,979 0 31,937 27,091 5,415 18,709 49,443 33,427

6 37,953 37,300 4,358 18,547 37,043 18,970 10,990 25,438 14,700

7 82,098 28,103 2,210 55,116 28,467 4,164 38,292 33,448 5,879

8 22,792 7,869 0 15,650 8,153 0 12,273 8,254 0

9 7,839 6,074 0 5,520 8,562 2,796 4,153 7,278 2,940

10 1,006 1,019 115 610 1,461 860 383 2,473 2,097

11 3,507 4,205 742 2,799 7,384 4,694 1,693 9,551 7,841

14 61,526 28,799 98 42,990 26,755 468 30,859 43,769 17,150

15 33,163 17,387 0 23,146 22,245 2,212 18,309 19,317 2,220

16 150,305 61,166 0 110,782 64,907 0 90,754 70,747 9

17 28,698 17,790 687 17,310 29,789 12,495 17,590 21,190 5,426

Blantyre 603,258 4,599 0 545,635 4,451 0 508,979 4,599 0  

(1,000m
3
/year) (1,000m

3
/year)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 163,507 97,795 911 109,640 120,757 31,195 87,360 140,148 66,653

2 1,713 14,250 12,517 740 15,842 15,093 507 6,012 5,515

3 18,014 34,924 17,695 13,135 32,838 20,276 11,027 18,861 8,374

4 7,796 34,789 23,010 4,138 33,795 27,125 7,109 16,928 13,308

5 10,658 62,911 57,066 5,904 60,013 62,124 3,504 15,070 21,838

6 6,246 21,347 15,498 3,465 29,072 26,798 2,081 31,795 31,472

7 25,575 37,842 13,288 16,670 36,938 25,202 12,861 29,353 30,175

8 9,226 8,922 141 6,801 8,935 2,047 5,317 8,320 2,925

9 3,007 10,008 6,867 2,118 10,953 8,741 1,594 7,258 5,593

10 274 3,420 3,149 166 3,166 3,004 145 1,073 933

11 1,044 13,398 12,346 701 12,606 11,916 391 3,551 3,160

14 18,516 53,301 40,048 11,781 63,028 61,848 9,106 46,003 50,848

15 13,724 20,051 6,879 9,973 21,894 12,293 8,872 22,192 13,937

16 69,296 78,203 11,400 52,004 75,382 25,117 41,681 64,491 24,204

17 10,966 28,304 17,325 8,031 28,835 20,794 6,283 15,720 9,429

Blantyre 461,227 4,599 0 391,318 4,451 0 331,830 4,599 0  

A1B 2025 by WRA (10-Drought Year) (Monthly) (2/2) 
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A1B 2035 by WRU (10-Drought Year) 

(1,000m3)

WRA Inflow Demand Deficit

1A 297,226 71,819 3,860

1B 329,593 68,311 3,516

1C 208,744 46,696 2,787

1E 341,300 89,729 8,956

1F 338,692 95,460 15,945

1G 537,529 131,648 9,960

1H 464,440 812,460 487,168

1K 424,788 79,837 3,677

1L 236,571 48,834 2,536

1M 161,719 31,389 1,827

1N 76,830 13,641 841

1O 218,439 47,812 3,053

1P 173,819 34,522 1,832

1R 332,574 69,548 3,619

1S 238,272 54,001 2,769

1T 85,375 29,218 4,945

1Sub-T 4,465,910 1,724,923 557,293

2A 149,209 13,430 7,984

2B 321,991 69,355 47,491

2C 150,341 11,659 6,641

2D 76,036 6,963 4,720

2Sub-T 697,577 101,407 66,836

3A 60,770 38,358 9,600

3B 58,905 24,988 4,034

3C 154,106 54,893 8,661

3D 142,023 59,518 19,308

3E 135,559 67,843 17,246

3F 82,362 39,498 15,371

3Sub-T 633,726 285,097 74,219

4A 51,911 11,974 5,545

4B 827,368 115,763 29,238

4C 447,104 62,304 17,507

4D 161,218 135,013 42,763

4E 119,794 19,363 6,607

4F 37,315 10,839 5,138

4Sub-T 1,644,710 355,257 106,799

5C 907,646 155,753 32,070

5D 650,850 171,359 81,382

5E 274,396 143,672 94,234

5F 240,506 73,025 41,986

5Sub-T 2,073,399 543,809 249,672

(1,000m3)

WRA Inflow Demand Deficit

6A 53,197 12,107 4,728

6B 57,227 10,475 3,955

6C 150,085 44,065 21,448

6D 658,020 337,604 171,760

6Sub-T 918,528 404,252 201,891

7A 226,945 68,605 13,981

7B 318,377 72,772 7,560

7C 394,441 89,384 8,163

7D 326,718 97,702 20,672

7E 432,497 102,529 11,031

7F 510,898 114,605 8,787

7G 874,601 188,843 10,672

7H 72,892 100,856 50,453

7Sub-T 3,157,367 835,297 131,319

8A 470,105 97,112 6,220

8Sub-T 470,105 97,112 6,220

9A 248,295 34,753 13,695

9B 290,341 47,613 22,566

9Sub-T 538,636 82,366 36,262

10A 53,227 20,294 13,759

10Sub-T 53,227 20,294 13,759

11A 285,600 81,214 57,476

11Sub-T 285,600 81,214 57,476

12+13A - - -

12+14Sub-T - - -

14A 44,060 22,567 16,180

14B 432,006 115,267 71,810

14C 553,308 268,181 68,517

14D 1,001,843 286,244 48,496

14Sub-T 2,031,217 692,258 205,004

15A 290,050 91,236 21,409

15B 451,251 145,815 52,067

15C 37,941 13,628 2,961

15Sub-T 779,243 250,679 76,436

16E 559,778 294,797 20,933

16F 679,762 332,869 43,308

16G 317,892 161,847 11,710

16Sub-T 1,557,432 789,513 75,951

17A 4,646 18,350 15,290

17B 74,327 55,657 12,421

17C 195,824 173,064 76,979

17Sub-T 274,797 247,070 104,689

Blantyre 5,066,856 73,580 0
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Annex 6.7.2-1 (5/6) 

(1,000m
3
/year)

11 12 1

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 38,507 177,764 142,892 236,728 127,838 44,117 546,168 105,032 2,332

2 10,808 5,957 3,491 29,105 5,974 1,860 257,743 4,697 720

3 21,548 18,309 572 18,775 18,517 2,356 104,271 18,261 45

4 29,067 19,452 8,206 68,279 19,385 2,604 356,261 18,202 0

5 43,195 16,744 1,210 137,614 13,660 0 174,376 13,776 0

6 7,863 48,736 44,526 66,856 19,276 67 193,942 10,410 0

7 21,920 29,053 12,456 32,144 29,421 13,484 96,944 29,376 7,456

8 13,359 7,887 0 45,076 7,832 0 121,135 7,429 0

9 4,618 6,610 4,070 52,020 5,897 814 120,121 3,832 0

10 1,792 889 167 9,827 578 41 19,322 703 0

11 1,425 3,659 2,840 28,428 3,568 168 112,494 2,646 0

14 30,480 26,274 13,862 68,708 24,577 1,406 346,924 24,386 0

15 12,695 24,922 13,297 18,877 17,533 2,336 137,413 14,876 0

16 67,366 61,593 938 108,753 61,402 806 216,838 59,795 0

17 10,012 20,100 10,034 19,803 20,470 5,082 27,176 9,886 2

Blantyre 157,242 6,031 0 156,879 6,232 0 275,255 6,232 0  

(1,000m
3
/year) (1,000m

3
/year)

2 3 4

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 855,132 85,095 0 1,043,034 116,069 0 660,978 179,470 47,192

2 258,445 4,333 948 73,783 4,697 1,578 35,467 4,553 1,553

3 218,997 16,504 0 101,554 17,499 0 62,063 16,686 0

4 235,306 16,599 0 135,734 19,171 0 69,943 17,296 0

5 159,873 11,783 0 224,501 17,459 0 136,361 13,022 0

6 151,690 7,897 0 131,928 21,195 0 64,412 36,543 0

7 193,748 26,702 1,645 250,927 29,376 815 157,433 28,461 977

8 70,591 6,713 0 54,558 7,428 0 87,004 7,189 0

9 127,758 3,469 0 170,618 3,828 0 17,017 3,705 0

10 4,751 654 0 28,994 640 0 5,050 793 0

11 90,411 2,369 0 35,235 2,218 0 8,128 2,153 0

14 252,449 22,055 0 98,425 24,384 0 79,646 23,606 0

15 212,730 13,984 0 222,881 14,845 0 93,448 14,376 0

16 206,187 54,181 0 311,079 59,791 0 182,803 57,876 0

17 28,472 9,178 0 39,591 9,886 0 59,912 9,570 0

Blantyre 399,440 5,830 0 649,659 6,232 0 623,109 6,031 0  

A1B 2035 by WRA (10-Drought Year) (Monthly) (1/2) 
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Annex 6.7.2-1 (6/6) 

(1,000m
3
/year) (1,000m

3
/year)

5 6 7

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 434,896 211,568 91,658 308,894 188,242 77,726 238,816 125,087 16,123

2 16,196 6,252 1,919 6,792 6,299 2,526 4,546 13,266 9,868

3 41,443 21,010 0 30,346 26,176 2,036 23,773 33,058 10,414

4 36,249 20,715 0 20,115 25,620 1,013 12,350 32,544 12,837

5 65,913 19,827 0 31,937 34,446 11,375 18,709 66,295 49,815

6 37,953 47,380 12,667 18,547 47,094 28,966 10,990 31,811 21,025

7 82,098 29,686 3,214 55,116 30,397 4,937 38,292 36,701 7,230

8 22,792 8,039 0 15,650 8,486 0 12,273 8,545 0

9 7,839 6,528 0 5,520 9,420 3,655 4,153 7,919 3,582

10 1,006 1,250 313 610 1,834 1,233 383 3,159 2,783

11 3,507 5,193 1,696 2,799 9,376 6,582 1,693 12,209 10,500

14 61,526 29,755 224 42,990 27,489 666 30,859 47,283 20,131

15 33,163 19,475 0 23,146 28,261 6,801 18,309 22,828 5,528

16 150,305 61,802 0 110,782 67,309 0 90,754 74,378 354

17 28,698 20,332 1,037 17,310 36,179 18,771 17,590 24,795 8,401

Blantyre 597,522 6,232 0 539,573 6,031 0 502,271 6,232 0  

(1,000m
3
/year) (1,000m

3
/year)

8 9 10

WRA Inflow Demand Deficit Inflow Demand Deficit Inflow Demand Deficit

1 163,507 107,453 2,392 109,640 138,265 44,125 87,360 163,041 88,736

2 1,713 18,027 16,270 740 20,138 19,390 507 7,213 6,713

3 18,014 40,913 23,684 13,135 38,333 25,772 11,027 19,829 9,342

4 7,796 37,976 29,367 4,138 36,879 35,853 7,109 20,067 16,919

5 10,658 85,573 79,728 5,904 81,569 83,680 3,504 17,095 23,863

6 6,246 26,442 20,545 3,465 36,631 34,311 2,081 40,154 39,783

7 25,575 42,469 17,188 16,670 41,514 29,779 12,861 31,327 32,138

8 9,226 9,421 359 6,801 9,512 2,625 5,317 8,631 3,236

9 3,007 11,077 7,936 2,118 12,185 9,973 1,594 7,896 6,232

10 274 4,402 4,131 166 4,071 3,909 145 1,321 1,182

11 1,044 17,259 16,207 701 16,230 15,540 391 4,334 3,944

14 18,516 58,444 45,191 11,781 69,960 68,781 9,106 49,899 54,744

15 13,724 24,103 10,905 9,973 27,652 18,051 8,872 27,823 19,519

16 69,296 84,164 17,181 52,004 81,057 30,792 41,681 66,167 25,880

17 10,966 34,133 23,153 8,031 34,927 26,886 6,283 17,615 11,324

Blantyre 454,019 6,232 0 384,800 6,031 0 327,087 6,232 0  

A1B 2035 by WRA (10-Drought Year) (Monthly) (2/2) 
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ANNEX Fact Sheet for WRA 

 

Fact Sheet for WRA 1 (1A-1T) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Shire (Shire River Bain) 

2 WRA (WRU) WRA1 (1A, 1B, 1C, 1E, 1F, 1G, 1H, 1K, 1L, 1M, 1N, 1O, 1P, 1R, 1S,1T) 

3 Catchment Area(km
2
) Total 18,945 

1A 1,632 1B 1,374 1C 753 1E 946 

1F 1,160 1G 1,460 1H 2,110 1K 1,790 

1L 861 1M 870 1N 550 1O 1,440 

1P 674 1R 1,570 1S 1,230 1T 525 

4 Topography 

 
 

5 Annual Rainfall WRA1 888mm 

1A 851 mm 1B 928 mm 1C 922 mm 1E 1025 mm 

1F 870 mm 1G 905 mm 1H 740 mm 1K 866 mm 

1L 801 mm 1M 1028 mm 1N 948 mm 1O 1020 mm 

1P 844 mm 1R 922 mm 1S 863 mm 1T 763mm 

6 Land Use in 2010 

I.A = Irrigation Area 

WRA1 Forest: 4,580.8km
2
 (24.6%), Bush/Grassland: 8.7km

2
 (0.1%), Wetland: 

942.6km
2
 (5.1%), Rain fed Farmland: 13,090.7km

2
 (70.3%), Total: 

18,622.8km
2 

I.A = 29,564 ha 

1A Forest: 729.7km
2
 (47.2%), Bush/Grassland: 2.7km

2
 (0.2%), Wetland: 

67.5km
2
 (4.4%), Rain fed Farmland: 744.8km

2
 (48.2%), Total: 

1,544.6km
2 

I.A = 29,564 ha 

1B Forest: 361.9km
2
 (26.7%), Bush/Grassland: 2.3km

2
 (0.2%), Wetland: 

34.0km
2
 (2.5%), Rain fed Farmland: 957.2km

2
 (70.6%), Total: 

1,355.3km
2 

I.A = 516 ha 

1C Forest: 54.1km
2
 (7.5%), Bush/Grassland: 3.6km

2
 (0.5%), Wetland: 

1.3km
2
 (0.2%), Rain fed Farmland: 663.8km

2
 (91.8%), Total: 722.8km

2 

I.A = 302 ha 

1E Forest: 171.5km
2
 (19.6%), Bush/Grassland: 0.1km

2
 (0.0%), Wetland: 

9.1km
2
 (1.0%), Rain fed Farmland: 693.0km

2
 (79.3%), Total: 873.8km

2 

I.A = 658 ha 

1F Forest: 62.7km
2
 (5.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

419.3km
2
 (35.6%), Rain fed Farmland: 694.8km

2
 (59.0%), Total: 

1,176.9km
2 

I.A = 1,133 ha 

1G Forest: 482.9km
2
 (34.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

176.6km
2
 (12.5%), Rain fed Farmland: 750.3km

2
 (53.2%), Total: 

1,409.8km
2 

I.A = 1,205 ha 

1H Forest: 398.0km
2
 (19.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

61.4km
2
 (3.0%), Rain fed Farmland: 1,605.7km

2
 (77.8%), Total: 

2,065.1km
2 

I.A = 21,730 ha 

1K Forest: 510.3km
2
 (28.1%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

31.2km
2
 (1.7%), Rain fed Farmland: 1,271.8km

2
 (70.1%), Total: 

1,813.2km
2 

I.A = 658 ha 
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1L Forest: 544.1km
2
 (64.5%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

24.2km
2
 (2.9%), Rain fed Farmland: 274.8km

2
 (32.6%), Total: 843.1km

2 

I.A = 148 ha 

1M Forest: 251.4km
2
 (28.6%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

2.9km
2
 (0.3%), Rain fed Farmland: 623.6km

2
 (71.0%), Total: 877.9km

2 

I.A = 311 ha 

1N Forest: 415.3km
2
 (72.4%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

2.3km
2
 (0.4%), Rain fed Farmland: 155.9km

2
 (27.2%), Total: 573.4km

2 

I.A = 73 ha 

1O Forest: 220.7km
2
 (14.9%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

6.5km
2
 (0.4%), Rain fed Farmland: 1,252.5km

2
 (84.7%), Total: 

1,479.6km
2 

I.A = 615 ha 

1P Forest: 9.5km
2
 (1.4%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

26.3km
2
 (4.0%), Rain fed Farmland: 620.4km

2
 (94.6%), Total: 656.2km

2 

I.A = 284 ha 

1R Forest: 139.4km
2
 (9.4%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

34.5km
2
 (2.3%), Rain fed Farmland: 1,313.5km

2
 (88.3%), Total: 

1,487.5km
2 

I.A = 612 ha 

1S Forest: 113.9km
2
 (20.0%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

21.0km
2
 (3.7%), Rain fed Farmland: 433.8km

2
 (76.3%), Total: 568.6km

2 

I.A = 485 ha 

1T Forest: 128.9km
2
 (13.7%), Bush/Grassland: 7.3km

2
 (0.8%), Wetland: 

108.5km
2
 (11.6%), Rain fed Farmland: 695.1km

2
 (74.0%), Total: 

939.7km
2 

I.A = 383 ha 

7 Population in 2008 WRA1 2,927,994 persons 

1A 136,473 persons 1B 193,265 persons 

1C 255,096 persons 1E 685,485 persons 

1F 215,129 persons 1G 164,984 persons 

1H 227,484 persons 1K 190,216 persons 

1L 37,147 persons 1M 57,798 persons 

1N 26,415 persons 1O 101,284 persons 

1P 59,024 persons 1R 286,782 persons 

1S 186,049 persons 1T 105,363 persons 

8 Major Cities/Towns 1A: Nsanama (Rural MC) 

1B: Liwonde (Sub Regional Centre), Machinga (District MC, Population: 

488,996 in 2008) 

1C: Lirangwe (Rural MC) 

1E: Blantyre (National Centre, City Population: 661,444 in 2008, Rural 

Population: 338,047 in 2008) 

1F: - 

1G: Bangula (Sub Regional Centre), Nsanje (District MC) 

1H: Nchalo (Rural MC), Ngabu (Rural MC) 

1K: Thambani (Rural MC), Chapananga (Rural MC) 

1L: Chikwawa (District MC, Population: 438,895 in 2008) 

1M: Neno (District MC, Population: 108,897 in 2008), Mwanza (District 

MC, Population: 94,476 in 2008) 

1N: - 

1O: - 

1P: Phalula (Rural MC) 

1R: Ntcheu (District MC, Population: 474,464 in 2008), Balaka (District 

MC, Population: 316,748 in 2008) 

1S: Ulongwe (Rural MC), Chilipa (Rural MC) 

1T: - 

9. Existing Water 1A  
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Supply System and 

Scheme 

1B  

1C Limbe Zone of BWB (Blantyre City, Blantyre Rural) 

1E Kabula, Soche and Limbe Zone of BWB (Blantyre City, Blantyre Rural) 

1F  

1G  

1H  

1K  

1L  

1M  

1N  

1O  

1P  

1R  

1S  

1T  

10. 

 

Existing irrigation 

System 

Only the schemes 

with GIS data are 

shown here. 

 

1A GBI Pilot-Lake Malombe (500 ha) ; rice 50% 

1B Umodzi motorised pump scheme was surveyed. 

1C  

1E  

1F GBI Pilot-Chikhwawa/Chilengo (240 ha) ; maize 100% 

1G  

1H  

1K  

1L  

1M  

1N  

1O  

1P  

1R  

1S  

1T  

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

1A No hydropower plant 

Transmission lines from Liwonde to Ntaja passes 

No substation 

1B No hydropower plant 

Transmission lines from Nkula 

No substation 

1C Transmission lines from Nkula and Tedzani 

No substation 

1E No hydropower plant 

Transmission lines from Nkula, Tedzani, and Kapichira to Blabtyre and its 

suburbs 

2 substations (Blantyre West, Chichiri) 

1F No hydropower plant 

Transmission line from Blantyre to Bangula 

No substation 

1G No hydropower plant 

Transmission line from Blantyre to Bangula and  Nsanje 

No substation 

1H No hydropower plant 

Transmission line from Kapichira to Nchalo substation which leads to 

Bangula 

1K No hydropower plant 

Transmission lines passes 
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No substation 

1L Kapichira I hydropower plant 

Transmission from and to Kapichira substation 

1M No hydropower plant 

Transmission lines passes 

No substation 

1N Tedzani (I, II, II) hydropower plant  

Transmission lines from/to Tedzani substation 

1O Nkula (A, B) hydropower plant 

Transmission lines from/to Nkula B substation 

1P Transmission lines from/to Nkula A substation 

1R No hydropower plant 

Transmission lines from Nkula to Chigeni and Ntcheu substations 

1S No hydropower plant 

Transmission lines from/to Liwonde substation 

1T No hydropower plant 

Transmission line from Liwonde to Mangochi  passes 

No substation 

12. Industrial Areas 

 
 

13. Estate/Village 1A  

1B MPOYA & MPOTOLA (MACHINGA) Villages were surveyed. 

1C MASAMBA & MALOYA (BLANTYRE) Villages were surveyed. 

1E  

1F MAFUMBE, DZIPHUTSI & KWATAINE (CHIKHWAWA) Villages 

were surveyed 

1G KAOMBE (NSANJE) Estate was surveyed. CHINGWE & NYAMULA 

(NSANJE) Villages were surveyed. 

1H KASINTHULA CANE GROWERS & ILLOVO-NCHALO 

(CHIKHWAWA) Estates. 

1K DICKSON (MWANZA) Ville. was surveyed. 

1L  

1M AMOS (MWANZA) Ville. was surveyed. 

1N  

1O  

1P  

1R DAVITE (NTCHEU) & CHISINKHA (BALAKA) Villages were 

surveyed. 

1S TOLEZA (BALAKA) Estate. Water source is borehole. SILIKA 

(BALAKA) Ville. was surveyed. 

1T MACHENJE (MANGOCHI) Ville. was surveyed. 

14. Water Supply 

Development 

1A  

1B  

1C Rehabilitation of Walker's Ferry Treatment Plant 

1E ・Construction and supervision of three storage reservoirs,  

・Rehabilitation and renewal of Chileka pumping station,  

・Mudi Rehabilitation Works. 

1F  

1G  

1H  

1K  

1L  

1M  

1N  
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1O  

1P  

1R  

1S  

1T  

15. Hydropower 

Development 

1A No project 

1B Kholombidzo hydropower plant 

1C No project 

1E No project 

1F No project 

1G No project 

1H No project 

1K No project (New transmission line will pass) 

1L Kapichira II and III project (Extension) 

1M No project (New transmission line will pass) 

1N Tedzani IV project (Extension) 

Mpatamanga hydropower project 

1O Upgrading Nkula A hydropower plant  

New transmission lines from/to Nkula B substation 

1P Kholombidzo hydropower plant 

1R No project (New transmission line will pass) 

1S No project 

1T No project 

16 Monitoring System  

Rainfall Gauge 1A No rainfall gauge 

1B Chingale (monitored period: 1952-1990, 1994-2010) 

1C Chileka (monitored period:1949-2011) 

1E Chichiri (monitored period:1965-2011) 

Bvumbwe (monitored period:1945-2010) 

Mpemba (monitored period:1948-1964, 1966-1990) 

1F Masambanjati (monitored period:1935-1990) 

Makhanga (monitored period:1941-1988, 1990-2011) 

1G Nsanje (monitored period:1939-1961, 1973-2003, 2005-2011) 

1H Ngabu (monitored period:1960-2011) 

Nchalo (monitored period:1971-2010) 

1K Mwanza (monitored period:1935-1990, 2000-2006) 

1L Chikwawa (monitored period:1920-2010) 

1M Neno (monitored period:1947-2009) 

1N No rainfall gauge 

1O No rainfall gauge 

1P Phalula (monitored period:1982-1987, 1989-1992, 1994-1998, 

2000-2008) 

1R Balaka(monitored period:1976-2010) 

Toleza(monitored period:1941-1989, 2002-2006) 

Balaka(monitored period:1976-2008) 

1S Liwonde(monitored period:1900-1944, 1951-1968, 1971-1989, 

1993-1996, 1998-2005) 

1T No rainfall gauge 

Stream Gauge 1A No representative stream gauge 

1B 1B1 (Shire at Liwonde): monitored period; 63 years, drainage area; 

3,700 km
2
, average dry-season flows: Q75 = 308.159 m

3
/s & Q97 = 

255.442 m
3
/s 

1C 1C1 (Lirangwe at Lirangwe): monitored period; 43 years, drainage area; 
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198 km
2
, average dry-season flows: Q75 = 2.240 m

3
/s & Q97 = 1.740 m

3
/s 

1C9 (Lunzu at Whayo): monitored period; 4 years, drainage area; 

163 km
2
, average dry-season flows: Q75 = 0.009 m

3
/s & Q97 = 0.000 m

3
/s 

1E 1E1 (Mwamphanzi at Mpokonyola): monitored period; 0 year, drainage 

area; 311 km
2
, average dry-season flows: Q75 = - m

3
/s & Q97 = - m

3
/s 

1E2 (Likhubula at Namira): monitored period; 7 year, drainage area; 

594 km
2
, average dry-season flows: Q75 = 0.756 m

3
/s & Q97 = 0.440 m

3
/s 

1E4 (Naperi at Stella Maris School): monitored period; 32 year, drainage 

area; 594 km
2
, average dry-season flows: Q75 = 0.039 m

3
/s & Q97 = 

0.021 m
3
/s 

1E19 (Mudi at Sunnyside): monitored period; 27 year, drainage area; 

594 km
2
, average dry-season flows: Q75 = 0.032 m

3
/s & Q97 =0.014 m

3
/s 

1F 1F1 (Mapelera at Mafumbi): monitored period; 20 years, drainage area; 

61.5 km
2
, average dry-season flows: Q75 = 0.248 m

3
/s & Q97 = 0.189 m

3
/s 

1F2 (Thangadzi East at Gooke): monitored period; 25 years, drainage 

area; 45.5 km
2
, average dry-season flows: Q75 = 0.231 m

3
/s & Q97 = 

0.130 m
3
/s 

1F17 (Livunzu at Malata): monitored period; 9 years, drainage area; 

57.4 km
2
, average dry-season flows: Q75 = - m

3
/s & Q97 = - m

3
/s 

1G 1G1 (Shire at Chiromo (Left Bank)): monitored period; 57 years, drainage 

area; 18,240 km
2
, average dry-season flows: Q75 = 409.933 m

3
/s & Q97 = 

339.837 m
3
/s 

1G3 (Shire at Tengani): monitored period; 0 years, drainage area; 

150,000 km
2
, average dry-season flows: Q75 = - m

3
/s & Q97 = - m

3
/s 

1H No representative stream gauge 

1K 1K1 (Mwanza at Tomali): monitored period; 42years, drainage area; 

1,650km
2
, average dry-season flows: Q75 = 0.075 m

3
/s & Q97 = 0.000 m

3
/s 

1K3 (Mwanza at Mwanza Old Customs): monitored period; 17years, 

drainage area;86.8km
2
, average dry-season flows: Q75 = - m

3
/s & Q97 = 

- m
3
/s 

1L 1L12 (Shire at Chikwawa): monitored period; 33 years, drainage area; 

138,600 km
2
, average dry-season flows: Q75 = 464.894 m

3
/s & Q97 = 

390.158 m
3
/s 

1M 1M1 (Mkurumadzi at Mlongola): monitored period; 15 years, drainage 

area; 586 km
2
, average dry-season flows: Q75 = 1.699 m

3
/s & Q97 = 

1.030 m
3
/s 

1M5 (Mkurumadzi at Mlongola): monitored period; 0 years, drainage 

area; - km
2
, average dry-season flows: Q75 = - m

3
/s & Q97 = - m

3
/s 

1N No representative stream gauge 

1O 1O1 (Lisungwe at Moffat): monitored period; 16 years, drainage area; 

1,190 km
2
, average dry-season flows: Q75 = 1.322 m

3
/s & Q97 =0.702 m

3
/s 

1P 1P2 (Shire at Matope): monitored period; 45 years, drainage area; 

7,200 km
2
, average dry-season flows: Q75 = 318.978 m

3
/s & Q97 = 

256.527 m
3
/s 

1R 1R3 (Rivi-Rivi at Balaka): monitored period; 53 years, drainage area; 

775 km
2
, average dry-season flows: Q75 = 0.608 m

3
/s & Q97 = 0.206 m

3
/s 

1R18 (Mpamadzi at Gumbu): monitored period; 45 years, drainage area; 

7.03 km
2
, average dry-season flows: Q75 = 0.010 m

3
/s & Q97 = 0.003 m

3
/s 

1R19 (Mpira at Gomeza): monitored period; 28 years, drainage area; 

38.9 km
2
, average dry-season flows: Q75 = 0.029 m

3
/s & Q97 = 0.007 m

3
/s 

1S No representative stream gauge 

1T 1T1 (Shire at Mangochi): monitored period; 30 years, drainage area; 

126,500 km
2
, average dry-season flows: Q75 = 443.454 m

3
/s & Q97 = 

388.140 m
3
/s 

Monitoring Well 1A GN205(Kawombe Dam): monitored period; 4 years, the highest G.W.L; 

15.88m, the lowest G.W.L; 24.10m, the range of periodic fluctuation is 

8.22m. The groundwater table may be influenced by impounding of dam. 

1B No monitoring well 
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1C No monitoring well 

1E No monitoring well 

1F No monitoring well 

1G DM149 (Nsanje W/Office): monitored period; 3 years, the highest G.W.L; 

13.40m, the lowest G.W.L; 15.80m, the range of periodic fluctuation is 

unclear. The groundwater table had decreased in May-2010 to Dec-2012. 

1H GN166 (Ngabu W/Office): monitored period; 4 years, the highest G.W.L; 

6.10m, the lowest G.W.L; 16.32m, the range of periodic fluctuation is 1 to 

3m. The groundwater table has decreased with periodic cycle since the 

monitoring began. 

1K DM152(Mwanza Prison): monitored period; within 1 year, the 

groundwater trend is unclear due to very few monitoring data. 

1L DM138(Chikhwawa W/office): monitored period; 3 years, the highest 

G.W.L; 35.17m, the lowest G.W.L; 36.20m, the range of periodic 

fluctuation is within 1m.  

1M No monitoring well 

1N No monitoring well 

1O No monitoring well 

1P No monitoring well 

1R DM136(Balaka W/Office): monitored period; 4 years, the highest G.W.L; 

1.14m, the lowest G.W.L; 6.17m, the range of periodic fluctuation is 2 to 

5m.  

1S GN165(M'manga CDSS: monitored period; 4 years, the highest G.W.L; 

7.50m, the lowest G.W.L; 14.70m, the range of periodic fluctuation is 

unclear. 

1T No monitoring well 

Water Quality 1A <Surface Water> 

No monitoring 

<Groundwater> 

GN205(Kawombe Dam): Monitored date in rainy season; 15-Mar-2013, 

in dry season; 31-Jul-2013 

pH=[7.9](6.52), Temp=[25.7](25.4)°C, EC=[261](286)μs/cm, 

TDS=[117](158)mg/l, CO3
2-

=[180](0.00)mg/l, HCO3
2-

=[19](154)mg/l, 

Cl
-
=[95](11)mg/l, SO4

2-
=[8.6](3.94) mg/l, NO3

-
=[0.1](<0.001)mg/l, 

F
-
=[0.035](1)mg/l, Na

+
=[8](8)mg/l, K

+
=[2.1](1.6)mg/l, 

Ca
2+

=[20](29.8)mg/l, Mg
2+

=[12.6](13.1)mg/l, Fe
2+

=[0.007](<0.001)mg/l, 

Mn
2+

=[0.001](<0.001)mg/l, Hardness=[101](128)mg/l, 

Alkalinity=[109](125)mg/l, Turbidity=[5](3.2)NTU, SS=[4](1)mg/l, 

Cu
2+

=[0.005](0.003)mg/l, DO=[7.5](1.9)mg/l, BOD=[3](27.5)mg/l, 

COD=[9](98)mg/l, F.Coliform=[12](0)nos./100ml, , 

F.Steptococci=[121](8)nos.100ml 

note: [ ]; rainy season, ( ); dry season 

1B <Surface Water> 

1B1(Shire River): Monitored date in rainy season; 15-Apr-2013, in dry 

season; 31-Jul-2013 

pH=[7.9](8.55), Temp=[25.5](26.5)°C, EC=[260](277)μs/cm, 

TDS=[120](141)mg/l, CO3
2-

=[19](14.4)mg/l, HCO3
2-

=[53](98)mg/l, 

Cl
-
=[25.4](12)mg/l, SO4

2-
=[3.1](5.38)mg/l, NO3

-
=[0.017](0.001)mg/l, 

F
-
=[0.74](1.28)mg/l, Na

+
=[26](21)mg/l, K

+
=[5.7](57)mg/l, 

Ca
2+

=[11](16)mg/l, Mg
2+

=[5.2](9.6)mg/l, Fe
2+

=[0.002](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[48](79)mg/l, 

Alkalinity=[75](108)mg/l, Turbidity=[14](22)NTU, SS=[13](18)mg/l, 

PO4
3-

=[0.001](0.001)mg/l, Cu
2+

=[0.006](0.001)mg/l, DO=[6.2](6)mg/l, 

BOD=[1](9.15)mg/l, COD=[4](29.4)mg/l, 

F.Coliform=[60](48)nos./100ml, , F.Steptococci=[4](28)nos.100ml 

<Groundwater> 
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No monitoring 

note: [ ]; rainy season, ( ); dry season 

1C <Surface Water> 

1C9(Lunzu River): Monitored date in rainy season; 16-Mar-2013, in dry 

season; 2-Aug-2013 

pH=[7.47](8.36), Temp=[21.4](24.2)°C, EC=[376](546)μs/cm, 

TDS=[195](270)mg/l, CO3
2-

=[0](28.8)mg/l, HCO3
2-

=[214](202)mg/l, 

Cl
-
=[8.5](20.6)mg/l, SO4

2-
=[6.2](11.9)mg/l, NO3

-
=[0.381](0.001)mg/l, 

F
-
=[0.48](1.34)mg/l, Na

+
=[23](25)mg/l, K

+
=[1.8](1.2)mg/l, 

Ca
2+

=[35.1](47.2)mg/l, Mg
2+

=[13.5](20.6)mg/l, 

Fe
2+

=[0.006](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[143](202)mg/l, Alkalinity=[175](214)mg/l, 

Turbidity=[17](4)NTU, SS=[15](2)mg/l, PO4
3-

=[0.081](0.02)mg/l, 

Cu
2+

=[0.01](0.001)mg/l, DO=[8.7](6.2)mg/l, BOD=[5](6.7)mg/l, 

COD=[45](25.1)mg/l, F.Coliform=[90](872)nos./100ml, , 

F.Steptococci=[42](480)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; rainy season, ( ); dry season 

1E No monitoring 

1F No monitoring 

1G <Surface Water> 

No monitoring 

<Groundwater> 

DM149(Nsanje W/Office): Monitored date in rainy season; 16-Mar-2013, 

in dry season; 2-Aug-2013 

pH=[7.8](7.22), Temp=[27.2](26.3)°C, EC=[383](363)μs/cm, 

TDS=[180](201)mg/l, CO3
2-

=[19](0)mg/l, HCO3
2-

=[125](159)mg/l, 

Cl
-
=[27.1](27.5)mg/l, SO4

2-
=[3.2](8.83)mg/l, NO3

-
=[0.188](0.083)mg/l, 

F
-
=[0.68](1.41)mg/l, Na

+
=[24](22)mg/l, K

+
=[1.4](1.7)mg/l, 

Ca
2+

=[30.6](29.8)mg/l, Mg
2+

=[11.9](13)mg/l, Fe
2+

=[0.008](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[123](127)mg/l, 

Alkalinity=[134](130)mg/l, Turbidity=[14](10)NTU, SS=[13](7)mg/l, 

Cu
2+

=[0.007](0.001)mg/l, DO=[3.9](3.1)mg/l, BOD=[3](32.1)mg/l, 

COD=[12](87.8)mg/l, F.Coliform=[60](1,608)nos./100ml, , 

F.Steptococci=[12](404)nos.100ml 

note: [ ]; rainy season, ( ); dry season 

1H No monitoring 

1K <Surface Water> 

No monitoring 

<Groundwater> 

DM152(Mwanza Prison): Monitored date in rainy season; 17-Mar-2013, 

in dry season; 3-Aug-2013 

pH=[7.5](7.14), Temp=[28.9](29.9)°C, EC=[152](143)μs/cm, 

TDS=[76](83)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[52](55)mg/l, 

Cl
-
=[17.5](11.6)mg/l, SO4

2-
=[3.5](6.15)mg/l, NO3

-
=[0.295](0.055)mg/l, 

F
-
=[0.04](0.31)mg/l, Na

+
=[16](11)mg/l, K

+
=[3.6](3.4)mg/l, 

Ca
2+

=[9.3](8.6)mg/l, Mg
2+

=[3](4.5)mg/l, Fe
2+

=[0.009](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[35](39)mg/l, 

Alkalinity=[42](45)mg/l, Turbidity=[1](1.4)NTU, SS=[0.1](0.1)mg/l, 

Cu
2+

=[0.012](0.001)mg/l, DO=[4.9](3.9)mg/l, BOD=[5](20.6)mg/l, 

COD=[42](86.2)mg/l, F.Coliform=[50](12)nos./100ml, , 

F.Steptococci=[103](28)nos.100ml 

note: [ ]; rainy season, ( ); dry season 

1L No monitoring 

1M <Surface Water> 

1M1(Wankurumadzi River): Monitored date in rainy season; 

16-Mar-2013, in dry season; 2-Aug-2013 
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pH=[7.46](8.06), Temp=[23.1](21.1)°C, EC=[136](118)μs/cm, 

TDS=[68](70)mg/l, CO3
2-

=[0](4.8)mg/l, HCO3
2-

=[54](38)mg/l, 

Cl
-
=[15](6.1)mg/l, SO4

2-
=[0.002](6.19)mg/l, NO3

-
=[0.013](0.006)mg/l, 

F
-
=[0.01](0.65)mg/l, Na

+
=[14](8)mg/l, K

+
=[2.1](1.4)mg/l, 

Ca
2+

=[9](8)mg/l, Mg
2+

=[2.2](3.6)mg/l, Fe
2+

=[0.057](0.727)mg/l, 

Mn
2+

=[0.001](0.205)mg/l, Hardness=[31](36)mg/l, 

Alkalinity=[44](39)mg/l, Turbidity=[230](24)NTU, SS=[200](20)mg/l, 

PO4
3-

=[0.113](0.011)mg/l, Cu
2+

=[0.01](0.001)mg/l, DO=[6.2](5.3)mg/l, 

BOD=[5](8.9)mg/l, COD=[37](21.6)mg/l, 

F.Coliform=[42](908)nos./100ml, , F.Steptococci=[20](100)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; rainy season, ( ); dry season 

1N No monitoring 

1O <Surface Water> 

1O1(Shire River): Monitored date in rainy season; 16-Mar-2013, in dry 

season; 3-Aug-2013 

pH=[7.45](7.92), Temp=[22.5](21.2)°C, EC=[138](187)μs/cm, 

TDS=[69](98)mg/l, CO3
2-

=[0](9.6)mg/l, HCO3
2-

=[60](50)mg/l, 

Cl
-
=[12.6](12.2)mg/l, SO4

2-
=[1.1](8.31)mg/l, NO3

-
=[0.043](0.001)mg/l, 

F
-
=[0.1](0.59)mg/l, Na

+
=[12](13)mg/l, K

+
=[2.1](1.8)mg/l, 

Ca
2+

=[10.1](11.6)mg/l, Mg
2+

=[3.2](6.1)mg/l, Fe
2+

=[0.032](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[38](54)mg/l, 

Alkalinity=[49](57)mg/l, Turbidity=[500](22)NTU, SS=[489](20)mg/l, 

PO4
3-

=[0.197](0.051)mg/l, Cu
2+

=[0.011](0.001)mg/l, DO=[5.2](6.8)mg/l, 

BOD=[8](6.85)mg/l, COD=[63](15.2)mg/l, 

F.Coliform=[12](556)nos./100ml, , F.Steptococci=[90](408)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; rainy season, ( ); dry season 

1P No monitoring 

1R <Surface Water> 

No monitoring 

<Groundwater> 

DM136(Balaka W/Office): Monitored date in rainy season; 17-Mar-2013, 

in dry season; 3-Aug-2013 

pH=[7.5](7.46), Temp=[27.2](27.8)°C, EC=[418](438)μs/cm, 

TDS=[202](245)mg/l, CO3
2-

=[20](0)mg/l, HCO3
2-

=[84](184)mg/l, 

Cl
-
=[32.1](25.8)mg/l, SO4

2-
=[32.4](24.4)mg/l, NO3

-
=[0.817](0.502)mg/l, 

F
-
=[0.47](0.98)mg/l, Na

+
=[44](38)mg/l, K

+
=[3.7](3.4)mg/l, 

Ca
2+

=[20](30)mg/l, Mg
2+

=[7.9](12.7)mg/l, Fe
2+

=[0.003](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[82](127)mg/l, 

Alkalinity=[102](150)mg/l, Turbidity=[5](0.8)NTU, SS=[3](0.1)mg/l, 

Cu
2+

=[0.01](0.001)mg/l, DO=[5.1](1.3)mg/l, BOD=[4](25.5)mg/l, 

COD=[29](110)mg/l, F.Coliform=[25](4)nos./100ml, , 

F.Steptococci=[10](12)nos.100ml 

note: [ ]; rainy season, ( ); dry season 

1S No monitoring 
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1T <Surface Water> 

1T1(Shire River): Monitored date in rainy season; 15-Mar-2013, in dry 

season; 31-Jul-2013 

pH=[7.7](8.32), Temp=[28.2](26.2)°C, EC=[252](256)μs/cm, 

TDS=[117](131)mg/l, CO3
2-

=[14](19.2)mg/l, HCO3
2-

=[58](72)mg/l, 

Cl
-
=[27.1](10.3)mg/l, SO4

2-
=[2.3](7.91)mg/l, NO3

-
=[0.023](0.001)mg/l, 

F
-
=[0.55](1.14)mg/l, Na

+
=[20](20)mg/l, K

+
=[6.2](5.9)mg/l, 

Ca
2+

=[13.2](15)mg/l, Mg
2+

=[6.5](6.8)mg/l, Fe
2+

=[0.11](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[59](65)mg/l, 

Alkalinity=[70](90)mg/l, Turbidity=[4](1.8)NTU, SS=[2.5](0.1)mg/l, 

PO4
3-

=[0.001](0.001)mg/l, Cu
2+

=[0.005](0.001)mg/l, DO=[6.6](5.9)mg/l, 

BOD=[2](8.45)mg/l, COD=[10](13.3)mg/l, 

F.Coliform=[20](48)nos./100ml, , F.Steptococci=[4](0)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; rainy season, ( ); dry season 

17. Water Demand 

 

1A (Present) 

Irrigation 4,208,476m
3
/year,  Water Supply 1,620,494 m

3
/year, Live Stock 

369,254m
3
/year  

(2035) 

Irrigation 10,516,214 m
3
/year,  Water Supply 2,444,305 m

3
/year, Live 

Stock  827,684 m
3
/year  

GBI-Lake Malombe (21,000 ha) 

 1B (Present) 

Irrigation 3,950,310m
3
/year,  Water Supply 870,094 m

3
/year, Live Stock 

742,861m
3
/year 

 (2035) 

Irrigation 9,871,104m
3
/year,  Water Supply 819,414 m

3
/year, Live Stock 

1,295,746 m
3
/year  

1C (Present) 

Irrigation 1,640,804m
3
/year,  Water Supply 384,066 m

3
/year, Live Stock 

970,775m
3
/year 

(2035) 

Irrigation 4,100,069m
3
/year,  Water Supply 284,581 m

3
/year, Live Stock 

1,810,301 m
3
/year  

1E (Present) 

Irrigation 7,559,329m
3
/year,  Water Supply 4,951,147 m

3
/year, Live Stock 

1,044,230m
3
/year 

(2035) 

Irrigation 18,889,384m
3
/year,  Water Supply 4,755,297 m

3
/year, Live 

Stock  2,046,089 m
3
/year  

1F (Present) 

Irrigation 15,800,749m
3
/year,  Water Supply 720,751 m

3
/year, Live Stock 

687,087m
3
/year 

(2035) 

Irrigation 39,483,193m
3
/year,  Water Supply 392,308 m

3
/year, Live Stock 

1,226,110 m
3
/year  

 GBI-Chikhwawa/Chilengo (63,506 ha), 1F/1G  GBI- Muona/Ruo 

(53,037 ha) 

1G (Present) 

Irrigation 14,458,852m
3
/year,  Water Supply 376,705 m

3
/year, Live Stock 

699,207m
3
/year 

(2035) 

Irrigation 36,130,036m
3
/year,  Water Supply 165,920 m

3
/year, Live Stock  

1,320,734 m
3
/year  

 GBI- Nyachipere (14,665 ha) 

1H (Present) 

Irrigation 290,613,581m
3
/year,  Water Supply 665,561 m

3
/year, Live 
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Stock 1,305,047m
3
/year  

(2035) 

Irrigation 726,190,372m
3
/year,  Water Supply 613,330 m

3
/year, Live 

Stock 2,651,801 m
3
/year  

GBI- Phwadzi (21,179 ha), GBI- Nchalo (21,179 ha) 

1K (Present) 

Irrigation 4,858,266m
3
/year,  Water Supply 901,106 m

3
/year, Live Stock 

1,119,854m
3
/year 

(2035) 

Irrigation 12,139,920m
3
/year,  Water Supply 983,788 m

3
/year, Live Stock 

2,084,912 m
3
/year  

1L (Present) 

Irrigation 1,170,652m
3
/year,  Water Supply 274,231 m

3
/year, Live Stock 

228,056m
3
/year 

(2035) 

Irrigation 2,925,246m
3
/year,  Water Supply 253,685 m

3
/year, Live Stock 

454,800 m
3
/year  

1M (Present) 

Irrigation 1,410,351m
3
/year,  Water Supply 254,777 m

3
/year, Live Stock 

506,441m
3
/year 

(2035) 

Irrigation 3,524,211m
3
/year,  Water Supply 92,242 m

3
/year, Live Stock 

1,118,067 m
3
/year  

1N (Present) 

Irrigation 351,640m
3
/year,  Water Supply 254,983 m

3
/year, Live Stock 

150,448m
3
/year 

(2035) 

Irrigation 878,683m
3
/year,  Water Supply 163,870 m

3
/year, Live Stock 

300,357 m
3
/year  

1O (Present) 

Irrigation 3,008,496m
3
/year,  Water Supply 40,544,577 m

3
/year, Live 

Stock 1,076,909m
3
/year  

(2035) 

Irrigation 7,517,684m
3
/year,  Water Supply 74,404,845 m

3
/year, Live 

Stock 1,580,716 m
3
/year  

GBI- Lisungwi (43,180 ha) 

1P (Present) 

Irrigation 1,417,754m
3
/year,  Water Supply 358,522 m

3
/year, Live Stock 

397,118m
3
/year 

(2035) 

Irrigation 3,542,709m
3
/year,  Water Supply 603,053 m

3
/year, Live Stock 

760,396 m
3
/year  

 1P/1R GBI- Liviridzi (15,958 ha) 

1R (Present) 

Irrigation 3,321,182m
3
/year,  Water Supply 1,547,543 m

3
/year, Live Stock 

1,144,385m
3
/year 

(2035) 

Irrigation 8,299,028m
3
/year,  Water Supply 2,671,500 m

3
/year, Live Stock 

1,217,797 m
3
/year  

1S (Present) 

Irrigation 2,836,531m
3
/year,  Water Supply 643,471 m

3
/year, Live Stock 

609,773m
3
/year 

(2035) 

Irrigation 7,087,973m
3
/year,  Water Supply 1,139,979 m

3
/year, Live Stock 

1,324,288 m
3
/year  

1T (Present) 

Irrigation 4,654,317m
3
/year,  Water Supply 284,977 m

3
/year, Live Stock 

280,767m
3
/year 
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(2035) 

Irrigation 11,630,289m
3
/year,  Water Supply 316,170 m

3
/year, Live Stock 

634,972 m
3
/year  

18. Water Balance 1A Water Resources 301,742,734 m
3
/year 

(Present) 

Deficit 3,021,883 m
3
/year (Irrigation 2,395,480 m

3
/year,  Water Supply 

498,934 m
3
/year, Live Stock 247,512 m

3
/year) 

(2035) 

Deficit 7,477,226 m
3
/year (Irrigation 6,388,592 m

3
/year,  Water Supply 

761,833 m
3
/year, Live Stock 326,801 m

3
/year) 

1B Water Resources 335,448,075  m
3
/year 

(Present) 

Deficit 2,702,696 m
3
/year (Irrigation 2,195,098 m

3
/year,  Water Supply 

260,085 m
3
/year, Live Stock 247,512 m

3
/year) 

(2035) 

Deficit 6,561,939m
3
/year (Irrigation  

5,836,171 m
3
/year,  Water Supply 244,728 m

3
/year, Live Stock  

481,040 m
3
/year) 

1C Water Resources 212,761,610   m
3
/year 

(Present) 

Deficit 1,466,055 m
3
/year (Irrigation 911,409 m

3
/year,  Water Supply 

149,840 m
3
/year, Live Stock 404,806 m

3
/year) 

(2035) 

Deficit 3,299,856 m
3
/year (Irrigation 2,378,664 m

3
/year,  Water Supply 

110,592 m
3
/year, Live Stock 810,600 m

3
/year) 

1E Water Resources 355,312,519 m
3
/year 

(Present) 

Deficit 8,082,238 m
3
/year (Irrigation 4,462,149 m

3
/year,  Water Supply 

3,213,886 m
3
/year, Live Stock 406,203 m

3
/year) 

(2035) 

Deficit 16,100,250 m
3
/year (Irrigation 12,043,320 m

3
/year,  Water Supply 

3,150,033 m
3
/year, Live Stock 906,897 m

3
/year) 

1F Water Resources 343,979,862 m
3
/year 

(Present) 

Deficit 10,092,385 m
3
/year (Irrigation 9,617,577 m

3
/year,  Water Supply 

208,849 m
3
/year, Live Stock 265,959 m

3
/year) 

(2035) 

Deficit 27,460,476 m
3
/year (Irrigation 26,757,874 m

3
/year,  Water Supply 

112,952 m
3
/year, Live Stock 589,650 m

3
/year) 

1G Water Resources 539,568,770 m
3
/year 

(Present) 

Deficit 5,285,822  m
3
/year (Irrigation 4,918,368  m

3
/year,  Water Supply 

112,495  m
3
/year, Live Stock 254,958  m

3
/year) 

(2035) 

Deficit 15,609,138 m
3
/year (Irrigation 14,944,453  m

3
/year,  Water Supply 

49,549  m
3
/year, Live Stock 615,136  m

3
/year) 

1H Water Resources 474,163,105 m
3
/year 

(Present) 

Deficit 226,364,347 m
3
/year (Irrigation 225,093,524 m

3
/year,  Water 

Supply 198,180 m
3
/year, Live Stock 1,072,642 m

3
/year) 

(2035) 

Deficit 640,649,152 m
3
/year (Irrigation 638,047,254 m

3
/year,  Water 

Supply 182,583 m
3
/year, Live Stock 2,419,316 m

3
/year) 

1K Water Resources 434,593,233 m
3
/year 

(Present) 

Deficit 3,327,362 m
3
/year (Irrigation 2,703,702  m

3
/year,  Water Supply 

258,325  m
3
/year, Live Stock 365,335 m

3
/year) 

(2035) 
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Deficit 8,377,740 m
3
/year (Irrigation 7,312,751  m

3
/year,  Water Supply 

282,449  m
3
/year, Live Stock 782,540  m

3
/year) 

1L Water Resources 240,307,638 m
3
/year 

(Present) 

Deficit  

755,930 m
3
/year (Irrigation 613,192 m

3
/year,  Water Supply 75,883 

m
3
/year, Live Stock 66,855 m

3
/year) 

(2035) 

Deficit 1,789,399 m
3
/year (Irrigation 1,580,213 m

3
/year,  Water Supply 

70,198 m
3
/year, Live Stock 138,989 m

3
/year) 

1M Water Resources 164,102,285 m
3
/year 

(Present) 

Deficit 1,017,630 m
3
/year (Irrigation 728,703 m

3
/year,  Water Supply 

90,140 m
3
/year, Live Stock 198,787m

3
/year) 

(2035) 

Deficit 2,444,397 m
3
/year (Irrigation 1,938,404 m

3
/year,  Water Supply 

32,339 m
3
/year, Live Stock 473,654 m

3
/year) 

1N Water Resources 78,145,217 m
3
/year 

(Present) 

Deficit 342,687 m
3
/year (Irrigation 188,079 m

3
/year,  Water Supply 

94,543 m
3
/year, Live Stock 60,066 m

3
/year) 

(2035) 

Deficit 669,165 m
3
/year (Irrigation 484,115 m

3
/year,  Water Supply 

60,063 m
3
/year, Live Stock 124,987 m

3
/year) 

1O Water Resources 222,482,540 m
3
/year 

(Present) 

Deficit 2,950,857 m
3
/year (Irrigation 1,830,868 m

3
/year,  Water Supply 

592,435 m
3
/year, Live Stock 527,554 m

3
/year) 

(2035) 

Deficit 6,138,725 m
3
/year (Irrigation 4,886,906 m

3
/year,  Water Supply 

441,972 m
3
/year, Live Stock 809,847 m

3
/year) 

1P Water Resources 176,879,751 m
3
/year 

(Present) 

Deficit 1,046,970 m
3
/year (Irrigation 796,308 m

3
/year,  Water Supply 

113,725 m
3
/year, Live Stock 136,937 m

3
/year) 

(2035) 

Deficit 2,610,919 m
3
/year (Irrigation 2,118,832 m

3
/year,  Water Supply 

192,108 m
3
/year, Live Stock 299,978 m

3
/year) 

1R Water Resources 341,468,802 m
3
/year 

(Present) 

Deficit  

2,521,330 m
3
/year (Irrigation 1,889,994 m

3
/year,  Water Supply 263,078 

m
3
/year, Live Stock 368,259m

3
/year) 

(2035) 

Deficit 5,934,216 m
3
/year (Irrigation 5,109,057 m

3
/year,  Water Supply 

387,079 m
3
/year, Live Stock 438,080 m

3
/year) 

1S Water Resources 241,730,315 m
3
/year 

(Present) 

Deficit 2,016,337 m
3
/year (Irrigation 1,615,988 m

3
/year,  Water Supply 

194,405 m
3
/year, Live Stock 205,944 m

3
/year) 

(2035) 

Deficit 5,195,906 m
3
/year (Irrigation 4,335,682 m

3
/year,  Water Supply 

347,664 m
3
/year, Live Stock 512,559 m

3
/year) 

1T Water Resources 86,598,060 m
3
/year 

(Present) 

Deficit 3,111,068 m
3
/year (Irrigation 2,914,416 m

3
/year,  Water Supply 

85,883 m
3
/year, Live Stock 110,768 m

3
/year) 

(2035) 
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Deficit 8,531,602 m
3
/year (Irrigation 8,114,836 m

3
/year,  Water Supply 

95,284 m
3
/year, Live Stock 321,481 m

3
/year) 

19. Water Resources 

Development 

Facilities 

1A S.Dams+Weir+Canal +I.Res. 

1B 1B/1P Kholombidzo P. Damsite (L/R)→H.P→S.Dams+Weir+Canal 

+I.Res. 

1C P. Damsite (U/R) →S.Dams+Weir+Canal +I.Res. 

1E S.Dams+Weir+Canal +I.Res. 

1F S.Dams+Weir+Canal +I.Res., P. Stn.+Canal+C.Pivot 

1G S.Dams+Weir+Canal +I.Res., P. Stn.+Canal+C.Pivot 

1H S.Dams+Weir+Canal +I.Res., P. Stn.+Canal+C.Pivot 

1K Mwanza P. Damsite (U/R)→Dam+Weir+Canal +I.Res. 

1L Weir+Canal +I.Res., P. Stn.+Canal+C.Pivot 

1M Weir+Canal +I.Res 

1N Mpatamanga P. Damsite (L/R) →Weir+Canal +I.Res. 

1O S.Dams+Weir+Canal +I.Res. 

1P 1B/1P Kholombidzo P. Damsite (L/R)→H.P→Weir+Canal +I.Res. 

1R 6 P. Damsites (U/R)→S.Dams+Weir+Canal +I.Res. 

1S S.Dams+Weir+Canal +I.Res. 

1T P. Stn.+Canal 
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Fact Sheet for WRA 2 (2A-2D) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Lake Chilwa (4 major river basins) 

2 WRA (WRU) WRA2 (2A, 2B, 2C, 2D) 

3 Catchment Area(km
2
) Total 4,981 

2A 980 2B 2,050 2C 898 2D 1,053 

4 Topography 

 
 

5 Annual Rainfall WRA2 1086mm 

2A 1392mm 2B 1092mm 2C 918mm 2D 867mm 

6 Land Use in 2010 

I.A = Irrigation Area 

WRA2 Forest: 390.8km
2
 (8.6%), Bush/Grassland: 34.4km

2
 (0.8%), Wetland: 

834.4km
2
 (18.4%), Rain fed Farmland: 3,278.5km

2
 (72.3%), Total: 

4,537.2km
2 
, I.A = 3,320 ha, 

2A Forest: 128.9km
2
 (13.7%), Bush/Grassland: 7.3km

2
 (0.8%), Wetland: 

108.5km
2
 (11.6%), Rain fed Farmland: 695.1km

2
 (74.0%), Total: 

939.7km
2 ,

 I.A = 574 ha, 

2B Forest: 134.5km
2
 (6.5%), Bush/Grassland: 4.5km

2
 (0.2%), Wetland: 

84.0km
2
 (4.1%), Rain fed Farmland: 1,841.3km

2
 (89.2%), Total: 

2,064.3km
2 ,

 I.A = 2,021 ha, 

2C Forest: 89.4km
2
 (13.3%), Bush/Grassland: 22.6km

2
 (3.4%), Wetland: 

102.1km
2
 (15.1%), Rain fed Farmland: 460.1km

2
 (68.2%), Total: 

674.2km
2 ,

 I.A = 437 ha, 

2D Forest: 37.3km
2
 (4.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

539.8km
2
 (62.8%), Rain fed Farmland: 282.0km

2
 (32.8%), Total: 

859.0km
2  

, I.A = 288 ha, 

7 Population in 2008 WRA2 1,160,274 persons 

2A 193,224 persons 2B 701,979 persons 

2C 165,262 persons 2D 99,809 persons 

8 Major Cities/Towns 2A: Migowi (District MC) 

2B: Zomba (District MC, City Population: 87,366 in 2008, Rural 

Population: 583,167 in 2008), Chiradzulu (District MC, Population: 

290,946 in 2008),  

Namadzi (Rural MC), Mayaka TC (Rural MC), Namwera (Rural 

MC), Kachulu TC (Rural MC) 

2C: Malosa (Rural MC) 

2D: Ntaja (District MC) 

9. Existing Water 

Supply System and 

Scheme 

 

2A  

2B Limbe Zone of BWB (Blantyre City, Blantyre Rural), Zomba Sub 

Scheme of SRWB (Zomba city) 

2C  

2D Zomba Sub Scheme of SRWB (Zomba city) 

10. 

 

Existing irrigation 

System→Only the 

schemes with GIS 

data are shown here. 

 

 

2A  

2B Mkanga (0.5ha) & Likangala (397ha) gravity fed schemes. The former is 

not operational and the latter sometimes dry- up the river.   

2C Msenjere (9ha), Mifumo (12ha),Makongolo Kalino (2.5ha) & 

Chigumukile (1.2ha) schemes. The former is tredle pump and the latter 

three are gravity fed. Water is not adequate. 

2D Chanyungu (1.1ha) & Namose (5ha) schemes. The former is motorised 

pump and the latter is gravity fed. 

11. 

 

Existing 

Hydropower Plant & 

Electric Supply  

2A No hydropower plant 

A transmission line to Migowi of Phalombe district 

2B No hydropower plant 

Transmission lines to Zomba through Chiradzulu, and a transmission line 

to Phalombe  

Changalume substation Mapanga substation 
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2C No hydropower plant,  No transmission line, No substation 

2D No hydropower plant 

A transmission line to Ntaja of Machinga district  

Ntaja substation 

12. Industrial Areas  

13. Estate/Village 

 

2A NKHULAMBE, HORO & MISOMALI (PHALOMBE) Villages were 

surveyed. 

2B NJULI, SABLE (CHILADZULU), MAKOKA, KAPNO (ZOMBA) 

Estates are identified. RAMUSI 1(ZOMBA) Ville.was surveyed 

2C  

2D DAUDA (MACHINGA) Ville. was surveyed. 

14. Water Supply 

Development 

2A  

2B ・Upgrading of Zomba Water Supply. 

2C  

2D  

15. Hydropower 

Development 

2A No project 

2B No project 

2C No project 

2D No project 

16 Monitoring System   

Rainfall Gauge 2A Makoka (monitored period:1964-2011) 

2B No rainfall gauge 

2C No rainfall gauge 

2D Ntaja (monitored period:1970-1988, 1990-2010) 

Stream Gauge 2A No representative stream gauge 

2B 2B6 (Namadzi at Namadzi): monitored period; 21 years, drainage area; 

26.7 km
2
, average dry-season flows: Q75 = 0.121 m

3
/s & Q97 = 0.085 m

3
/s 

2B8 (Mulunguzi at Zomba Plateau): monitored period; 43 years, drainage 

area; 18.1 km
2
, average dry-season flows: Q75 = 0.177 m

3
/s & Q97 = 

0.094 m
3
/s 

2B10 (Phalombe at Phalombe): monitored period; 30 years, drainage 

area; 55.8 km
2
, average dry-season flows: Q75 = 0.096 m

3
/s & Q97 = 

0.027 m
3
/s 

2B11 (Mulunguzi at William Falls): monitored period; 13 years, drainage 

area; 7.02 km
2
, average dry-season flows: Q75 = 0.072 m

3
/s & Q97 = 

0.042 m
3
/s 

2B21 (Likangala at Nkokanguwo): monitored period; 39 years, drainage 

area; 144 km
2
, average dry-season flows: Q75 = 0.330 m

3
/s & Q97 = 

0.079 m
3
/s 

2B33 (Namadzi at Matiti): monitored period; 41 years, drainage area; 

266 km
2
, average dry-season flows: Q75 = 0.070 m

3
/s & Q97 = 0.015 m

3
/s 

2C No representative stream gauge 

2D No representative stream gauge 

Monitoring Well 2A No monitoring well 

2B DM158(Nasomba School); not started (at present,  August, 2013) 

2C DM147(Songani W/Office); monitored period; 3 years, the highest 

G.W.L; 3.04m, the lowest G.W.L; 8.56m, the range of periodic fluctuation 

is about 5m. 

2D GN204(Ntaja W/Office); monitored period; 3 years, the highest G.W.L; 

10.09m, the lowest G.W.L; 14.84m, the range of periodic fluctuation is 

unclear due to lack of monitoring. 

Water Quality 2A No monitoring 

2B <Surface Water> 

2C10(Likangala River): Monitored date in rainy season; 16-Mar-2013, in 

dry season;31-Jul-2013 

pH=[7.54](7.53), Temp=[22.4](20.4)°C, EC=[105](134)μs/cm, 
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TDS=[51](76)mg/l, CO3
2-

=[4](4.8)mg/l, HCO3
2-

=[36](42)mg/l, 

Cl
-
=[8.6](8.8)mg/l, SO4

2-
=[1.2](5.96)mg/l, NO3

-
=[0.013](0.008)mg/l, 

F
-
=[0.52](0.68)mg/l, Na

+
=[10](9)mg/l, K

+
=[0.8](1.9)mg/l, 

Ca
2+

=[5.8](8.4)mg/l, Mg
2+

=[3.1](4.6)mg/l, Fe
2+

=[0.003](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[27](39)mg/l, 

Alkalinity=[36](42)mg/l, Turbidity=[58](18)NTU, SS=[55](15)mg/l, 

PO4
3-

=[0.001](0.061)mg/l, Cu
2+

=[0.009](0.001)mg/l, DO=[8.3](6.5)mg/l, 

BOD=[3](10.4)mg/l, COD=[10](33.7)mg/l, 

F.Coliform=[2,055](1,620)nos./100ml, , 

F.Steptococci=[1,380](672)nos.100ml 

2B21(Kujabgaka River): Monitored date in rainy season; 16-Mar-2013, in 

dry season;31-Jul-2013 

pH=[7.2](7.45), Temp=[21.4](20.4)°C, EC=[73](96)μs/cm, 

TDS=[37](60)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[28](42)mg/l, 

Cl
-
=[8.6](5)mg/l, SO4

2-
=[0.78](5.14)mg/l, NO3

-
=[0.001](0.001)mg/l, 

F
-
=[0.04](0.71)mg/l, Na

+
=[8](6)mg/l, K

+
=[0.7](1)mg/l, 

Ca
2+

=[4.2](6.6)mg/l, Mg
2+

=[1.4](4.2)mg/l, Fe
2+

=[0.483](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[17](33)mg/l, 

Alkalinity=[22](34)mg/l, Turbidity=[24](12)NTU, SS=[20](8)mg/l, 

PO4
3-

=[0.001](0.01)mg/l, Cu
2+

=[0.005](0.041)mg/l, DO=[8.7](8.2)mg/l, 

BOD=[5](9.7)mg/l, COD=[28](27.1)mg/l, 

F.Coliform=[4,680](1,620)nos./100ml, , 

F.Steptococci=[1,060](672)nos.100ml 

<Groundwater> 

DM158(Nasomba School): Monitored date in rainy season; 16-Mar-2013, 

in dry season; 31-Jul-2013 

pH=[7.9](7.92), Temp=[28.9](27)°C, EC=[220](227)μs/cm, 

TDS=[110](120)mg/l, CO3
2-

=[0](7.2)mg/l, HCO3
2-

=[104](52)mg/l, 

Cl
-
=[16.9](20)mg/l, SO4

2-
=[0.1](14.8)mg/l, NO3

-
=[0.114](0.291)mg/l, 

F
-
=[0.31](0.9)mg/l, Na

+
=[22](16)mg/l, K

+
=[0.7](5.3)mg/l, 

Ca
2+

=[13](17)mg/l, Mg
2+

=[7.2](4.5)mg/l, Fe
2+

=[0.004](0.001)mg/l, 

Mn
2+

=[-](0.001)mg/l, Hardness=[62](61)mg/l, Alkalinity=[85](55)mg/l, 

Turbidity=[4](1.2)NTU, SS=[205](0.1)mg/l, Cu
2+

=[0.006](0.013)mg/l, 

DO=[4.6](4.4)mg/l, BOD=[4](24.4)mg/l, COD=[36](78.4)mg/l, 

F.Coliform=[41](0)nos./100ml, , F.Steptococci=[3](132)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

2C <Surface Water> 

No monitoring 

<Groundwater> 

DM147(Songani W/Office): Monitored date in rainy season; 

16-Mar-2013, in dry season; 31-Jul-2013 

pH=[7.4](6.62), Temp=[25.1](24.2)°C, EC=[115](119)μs/cm, 

TDS=[58](73)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[50](37)mg/l, 

Cl
-
=[10.4](12.9)mg/l, SO4

2-
=[0.1](5.56)mg/l, NO3

-
=[0.127](0.097)mg/l, 

F
-
=[0.34](0.64)mg/l, Na

+
=[10](9)mg/l, K

+
=[2.4](2.4)mg/l, 

Ca
2+

=[7.6](7.2)mg/l, Mg
2+

=[3](3.8)mg/l, Fe
2+

=[0.069](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[31](33)mg/l, 

Alkalinity=[41](30)mg/l, Turbidity=[5](1.8)NTU, SS=[3](0.1)mg/l, 

Cu
2+

=[0.008](0.001)mg/l, DO=[7.2](3.9)mg/l, BOD=[1](30.6)mg/l, 

COD=[7](94.1)mg/l, F.Coliform=[10](4)nos./100ml, , 

F.Steptococci=[80](4)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

2D No monitoring 

17. Water Demand 

 

2A (Present) 

Irrigation 2,922,133m
3
/year,  Water Supply 1,225,009 m

3
/year, Live 

Stock 605,320m
3
/year  

(2035) 

Irrigation 7,394,035m
3
/year,  Water Supply 2,587,921 m

3
/year, Live 
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Stock 1,166,033 m
3
/year  

GBI- Phalombe Plain (28,279 ha) 

2B (Present) 

Irrigation 10,764,323m
3
/year,  Water Supply 9,522,031 m

3
 /year, Live 

Stock 2,195,002m
3
/year  

(2035) 

Irrigation 27,237,561m
3
/year,  Water Supply 23,518,886 m

3
/year, Live 

Stock  3,773,099  m
3
/year  

2C (Present) 

Irrigation 2,547,568m
3
/year,  Water Supply 721,610 m

3
/year, Live Stock 

355,135m
3
/year  

(2035) 

Irrigation 6,446,251m
3
/year,  Water Supply 765,213 m

3
/year, Live Stock 

629,213 m
3
/year  

 2C/2D/11A GBI- Lake Chirwa/Chiuta (86,100 ha) 

2D (Present) 

Irrigation 1,951,149m
3
/year,  Water Supply 537,574 m

3
/year, Live Stock 

95,456m
3
/year , 

(2035) 

Irrigation 4,937,099m
3
/year,  Water Supply 594,616 m

3
/year, Live Stock  

204,555 m
3
/year  

18. Water Balance 

W.L of Lake Chilwa 

is decreasing 

2A Water Resources 150,324,415 m
3
/year 

(Present) 

Deficit 3,039,326 m
3
/year (Irrigation 2,474,166 m

3
/year,  Water Supply 

362,232 m
3
/year, Live Stock 202,929 m

3
/year) 

(2035) 

Deficit 7,709,314 m
3
/year (Irrigation 6,455,656 m

3
/year,  Water Supply 

797,228 m
3
/year, Live Stock 456,430m

3
/year) 

 

2B Water Resources319,484,884  m
3
/year 

(Present) 

Deficit 15,909,279 m
3
/year (Irrigation 9,256,079 m

3
/year,  Water Supply 

5,807,671 m
3
/year, Live Stock 845,529 m

3
/year)  

 (2035) 

Deficit 45,207,318 m
3
/year (Irrigation 24,007,201 m

3
/year,  Water Supply 

19,574,652 m
3
/year, Live Stock 1,625,464 m

3
/year) 

 

2C Water Resources 149,006,778 m
3
/year 

(Present) 

Deficit 2,496,591 m
3
/year (Irrigation 2,127,349 m

3
/year,  Water Supply 

229,285 m
3
/year, Live Stock 139,957 m

3
/year) 

(2035) 

Deficit 6,049,808 m
3
/year (Irrigation 5,519,598 m

3
/year,  Water Supply 

243,825 m
3
/year, Live Stock 286,385 m

3
/year) 

 

2D Water Resources 74,645,575 m
3
/year 

(Present) 

Deficit 1,774,788 m
3
/year (Irrigation 1,562,319 m

3
/year,  Water Supply 

166,198 m
3
/year, Live Stock 46,270  m

3
/year) 

(2035) 

Deficit 4,556,378 m
3
/year (Irrigation 4,253,842 m

3
/year,  Water Supply 

185,968 m
3
/year, Live Stock 116,568 m

3
/year) 

 

19. Water Resources 

Development 

Facilities 

2A S.Dam+Weir+Canal+ I.Res. 

2B Three P. Damsites (U/R)→M.Dams+Weir+Canal+ I.Res. 

2C Upper/Lower Domasi P. Damsites (U/R)→S.Dam+Weir+Canal+ I.Res. 

2D Weir+Canal+ I.Res., Sallow well  
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Fact Sheet WRA 3 (3A-3F) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment South West Lakeshore (6 major river basins) 

2 WRA (WRU) WRA3 (3A, 3B, 3C, 3D, 3E, 3F) 

3 Catchment Area (km
2
) Total 4,958 

3A 895 3B 364 3C 813 3D 1,010 

3E 1,080 3F 796 

4 Topography  

5 Annual Rainfall WRA3 910mm 

3A 791 mm 3B 859 mm 3C 895 mm 3D 933 mm 

3E 950 mm 3F 1006mm 

6 Land Use in 2010 

I.A = Irrigation 

Area 

WRA3 Forest: 1,114.5km
2
 (22.4%), Bush/Grassland: 187.8km

2
 (3.8%), Wetland: 

75.6km
2
 (1.5%), Rain fed Farmland: 3,592.8km

2
 (72.3%), Total: 

4,970.8km
2  

, I.A = 2,368 ha 

3A Forest: 300.4km
2
 (33.5%), Bush/Grassland: 12.7km

2
 (1.4%), Wetland: 

20.6km
2
 (2.3%), Rain fed Farmland: 562.9km

2
 (62.8%), Total: 896.5km

2  
, 

I.A = 323 ha 

3B Forest: 126.7km
2
 (32.8%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

2.2km
2
 (0.6%), Rain fed Farmland: 257.1km

2
 (66.6%), Total: 386.0km

2 
, 

I.A = 163 ha 

3C Forest: 177.1km
2
 (22.6%), Bush/Grassland: 53.1km

2
 (6.8%), Wetland: 

13.4km
2
 (1.7%), Rain fed Farmland: 540.5km

2
 (68.9%), Total: 784.1km

2 

I.A = 315 ha 

3D Forest: 65.2km
2
 (5.6%), Bush/Grassland: 109.0km

2
 (9.3%), Wetland: 

25.1km
2
 (2.2%), Rain fed Farmland: 969.3km

2
 (82.9%), Total: 1,168.6km

2 
, 

I.A = 601 ha 

3E Forest: 219.4km
2
 (22.2%), Bush/Grassland: 13.1km

2
 (1.3%), Wetland: 

5.9km
2
 (0.6%), Rain fed Farmland: 749.7km

2
 (75.9%), Total: 988.1km

2
, I.A 

= 549 ha 

3F Forest: 225.6km
2
 (30.2%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

8.4km
2
 (1.1%), Rain fed Farmland: 513.5km

2
 (68.7%), Total: 747.5km

2
, I.A 

= 418 ha 

7 Population in 2008 WRA3 561,399 persons 

3A 97,731 persons 3B 37,589 persons 

3C 57,165 persons 3D 118,279 persons 

3E 172,160 persons 3F 78,475 persons 

8 Major Cities/Towns 3A: Mangochi (Sub-Regional Centre, Population: 803,602 in 2008), 

Monkey-Bay (District MC) 

3B: - 

3C: Namkumba (Rural MC) 

3D: Golomoti (Rural MC), Bwanje (Rural MC), Bilila (Rural MC) 

3E: Lizulu (Rural MC), Tsangano (Rural MC) 

3F: Dedza District MC, Population: 623,789 in 2008), Chipoka (Rural 

MC), Mtakataka (Rural MC) 

9. Existing Water 

Supply System and 

Scheme 

3A  

3B  

3C  

3D  

3E  

3F  

10. 

 

Existing irrigation 

System→Only the 

schemes with GIS 

data are shown here 

3A  

3B  

3C  

3D  

3E  
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 3F  

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

3A No hydropower plant 

Transmission lines from Mangochi to Monkey Bay  

Monkey-Bay substation 

3B No hydropower plant 

Transmission line from Monkey-Bay to Golomoti passes 

3C No hydropower plant 

A transmission line passes 

3D No hydropower plant 

Transmission lines from Monkey Bay to Golomoti and from Nkula to 

Golomoti passes 

3E No hydropower plant 

Transmission line from Golomoti to Lilongwe, Golomoti to Salima,, and 

Ntcheu to Detza 

Golomiti substation and Mlangeni substation 

3F No hydropower plant 

Transmission lines from Golomoti to Salima, Golomoti to Lilongwe, and 

Detza to Lilongwe 

Detza substation 

12. Industrial Areas  

13. Estate/Village 3A  

3B FUNWE (MANGOCHI) Estate was surveyed. 

3C  

3D  

3E CHAPITA (NTCHEU) & KACHINDAMOTO (DEDZA) Villages were 

surveyed. 

3F PEACOCK 1 (SALIMA) Estate was surveyed. 

14. Water Supply 

Development 

3A  

3B  

3C  

3D  

3E  

3F  

15. Hydropower 

Development 

3A No project 

3B No project 

3C No project 

3D No project 

3E New transmission line from Nkula to Lilongwe will pass 

3F New transmission line from Nkula to Lilongwe will pass 

16 Monitoring System  

Rainfall Gauge 3A Mangochi (monitored period:1961-2010) 

Monkey Bay (monitored period:1979-2010) 

3B No rainfall gauge 

3C Nankumba (monitored period:1953-1997) 

3D No rainfall gauge 

3E Mlangeni (monitored period:1950-1979, 1982-1990) 

Ntcheu-nkhande (monitored period:1957-2010) 

3F No rainfall gauge 

Stream Gauge 3A No representative stream gauge 

3B No representative stream gauge 

3C No representative stream gauge 

3D No representative stream gauge 

3E 3E3 (Livulezi at Khwekhwelele): monitored period; 49 years, drainage 

area; 452 km
2
, average dry-season flows: Q75 = 0.562 m

3
/s & Q97 = 

0.204 m
3
/s 

3F No representative stream gauge 
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Monitoring Well 3A DM134(Monkey Bay PVT School): monitored period; 4 years, the highest 

G.W.L; 1.92m, the lowest G.W.L; 2.77m, the range of periodic fluctuation is 

within 1m. 

DM135(Mangochi W/Office): monitored period; 4 years, the highest 

G.W.L; 2.00m, the lowest G.W.L; 3.37m, the range of periodic fluctuation is 

about 1m. 

3B No monitoring well 

3C No monitoring well 

3D No monitoring well 

3E No monitoring well 

3F GN202(Mtongola Dam): monitored period; 4 years, the highest G.W.L; 

3.70m, the lowest G.W.L; 5.32m, the range of periodic fluctuation is unclear 

due to lack of monitoring. 

Water Quality 3A <Surface Water> 

3A2(Lake Malawi): Monitored date in rainy season; 15-Mar-2013, in dry 

season;30-Jul-2013 

pH=[8.2](8.78), Temp=[28.3](27.4)°C, EC=[249](250)μs/cm, 

TDS=[120](126)mg/l, CO3
2-

=[9](14.4)mg/l, HCO3
2-

=[80](90)mg/l, 

Cl
-
=[22](11.5)mg/l, SO4

2-
=[1.2](1.34)mg/l, NO3

-
=[0.001](0.001)mg/l, 

F
-
=[0.48](0.82)mg/l, Na

+
=[22](17)mg/l, K

+
=[6.1](5.9)mg/l, 

Ca
2+

=[14](14.9)mg/l, Mg
2+

=[6.5](9.1)mg/l, Fe
2+

=[0.001](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[61](73)mg/l, 

Alkalinity=[80](90)mg/l, Turbidity=[6](2.8)NTU, SS=[6](2)mg/l, 

PO4
3-

=[0.001](0.001)mg/l, Cu
2+

=[0.004](0.011)mg/l, DO=[7.4](5.9)mg/l, 

BOD=[4](4.5)mg/l, COD=[27](12.9)mg/l, 

F.Coliform=[100](56)nos./100ml, , F.Steptococci=[4](8)nos.100ml 

<Groundwater> 

DM134(Monkey Bay PVT School): Monitored date in rainy season; 

15-Mar-2013, in dry season; 30-Jul-2013 

pH=[7.91](6.91), Temp=[31.7](30)°C, EC=[3120](5,510)μs/cm, 

TDS=[1401](2,568)mg/l, CO3
2-

=[19](0)mg/l, HCO3
2-

=[144](870)mg/l, 

Cl
-
=[753](1,170)mg/l, SO4

2-
=[39.7](4.33)mg/l, NO3

-
=[0.094](0.001)mg/l, 

F
-
=[0.65](1.32)mg/l, Na

+
=[174](360)mg/l, K

+
=[14.8](59)mg/l, 

Ca
2+

=[300](387)mg/l, Mg
2+

=[30.1](130)mg/l, Fe
2+

=[0.013](3.430)mg/l, 

Mn
2+

=[0.001](2.850)mg/l, Hardness=[871](1,507)mg/l, 

Alkalinity=[149](713)mg/l, Turbidity=[7](180)NTU, SS=[6](140)mg/l, 

Cu
2+

=[0.005](0.001)mg/l, DO=[0.8](1.3)mg/l, BOD=[4](63)mg/l, 

COD=[55](12.9)mg/l, F.Coliform=[552](110)nos./100ml, , 

F.Steptococci=[12](120)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

3B No monitoring 

3C No monitoring 

3D No monitoring 

3E No monitoring 

3F No monitoring 

17. Water Demand 

 

3A (Present) 

Irrigation 4,207,680m
3
/year,  Water Supply 369,422 m

3
/year, Live Stock 

379,477m
3
/year  

(2035) 

Irrigation 11,412,213m
3
/year,  Water Supply 337,386 m

3
/year, Live Stock  

872,018 m
3
/year  

3B (Present) 

Irrigation 2,155,154m
3
/year,  Water Supply 154,958 m

3
/year, Live Stock 

174,014m
3
/year, 

(2035) 

Irrigation 5,734,354m
3
/year,  Water Supply 142,296 m

3
/year, Live Stock  

399,876 m
3
/year  

 GBI- Lisangadzi (13,510 ha)  
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3C (Present) 

Irrigation 4,215,368m
3
/year,  Water Supply 323,901 m

3
/year, Live Stock 

379,460m
3
/year , 

(2035) 

Irrigation 11,216,094m
3
/year,  Water Supply 297,803 m

3
/year, Live Stock  

797,656 m
3
/year  

 3C/3D/3E/3F GBI- Bwanje/Malembo (44,860 ha) 

3D (Present) 

Irrigation 8,292,013m
3
/year,  Water Supply 690,035 m

3
/year, Live Stock 

954,760m
3
/year ,  

(2035) 

Irrigation 22,063,079m
3
/year,  Water Supply 789,402 m

3
/year, Live Stock  

823,997 m
3
/year  

3E (Present) 

Irrigation 8,699,173m
3
/year,  Water Supply 652,773 m

3
/year, Live Stock 

671,278m
3
/year ,  

(2035) 

Irrigation 23,146,435m
3
/year,  Water Supply 542,214 m

3
/year, Live Stock  

712,621 m
3
/year  

3F (Present) 

Irrigation 7,083,229m
3
/year,  Water Supply 476,790 m

3
/year, Live Stock 

323,428m
3
/year ,  

(2035) 

Irrigation 19,035,202m
3
/year,  Water Supply 214,070 m

3
/year, Live Stock  

499,927 m
3
/year  

18. Water Balance 3A Water Resources 63,632,515 m
3
/year 

(present) 

Deficit 2,418,302 m
3
/year (Irrigation 2,210,334 m

3
/year,  Water Supply 

80,506 m
3
/year, Live Stock 127,462 m

3
/year) 

(2035) 

Deficit 7,980,474 m
3
/year (Irrigation 7,551,246 m

3
/year,  Water Supply 

73,485 m
3
/year, Live Stock 355,744 m

3
/year) 

 

3B Water Resources 61,290,867 m
3
/year 

(present) 

Deficit 860,795 m
3
/year (Irrigation 784,140 m

3
/year,  Water Supply 26,644 

m
3
/year, Live Stock 50,011 m

3
/year) 

(2035) 

Deficit 3,153,079 m
3
/year (Irrigation 2,984,051 m

3
/year,  Water Supply 

24,389 m
3
/year, Live Stock 144,639 m

3
/year) 

 

3C Water Resources 160,132,982 m
3
/year 

(present) 

Deficit 1,901,591 m
3
/year (Irrigation 1,726,712 m

3
/year,  Water Supply 

64,015 m
3
/year, Live Stock 110,863 m

3
/year) 

(2035) 

Deficit 6,380,714 m
3
/year (Irrigation 6,037,790 m

3
/year,  Water Supply 

58,796 m
3
/year, Live Stock 284,128 m

3
/year) 

 

3D Water Resources 148,447,441 m
3
/year 

(present) 

Deficit 5,840,300 m
3
/year (Irrigation 5,323,735 m

3
/year,  Water Supply 

162,501 m
3
/year, Live Stock 354,064 m

3
/year) 

(2035) 

Deficit 16,625,601 m
3
/year (Irrigation 16,088,523 m

3
/year,  Water Supply 

186,185 m
3
/year, Live Stock 350,892m

3
/year) 

 

3E Water Resources144,851,355 m
3
/year 
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(present) 

Deficit 4,511,212 m
3
/year (Irrigation 4,187,538 m

3
/year,  Water Supply 

119,370 m
3
/year, Live Stock204,304  m

3
/year) 

(2035) 

Deficit 14,397,969 m
3
/year (Irrigation 14,003,792 m

3
/year,  Water Supply 

99,068 m
3
/year, Live Stock 295,109 m

3
/year) 

 

3F Water Resources 86,590,267 m
3
/year 

(present) 

Deficit 4,179,926 m
3
/year (Irrigation 3,963,849 m

3
/year,  Water Supply 

92,763 m
3
/year, Live Stock 123,314 m

3
/year) 

(2035) 

Deficit 13,686,119 m
3
/year (Irrigation 13,389,615 m

3
/year,  Water Supply 

41,157 m
3
/year, Live Stock 255,347 m

3
/year) 

 

19. Water Resources 

Development 

Facilities 

3A S.Dam+Weir+Canal+ I.Res. 

3B Weir+Canal + I.Res. 

3C S.Dam+Weir+Canal + I.Res. 

3D Bwanje P. Damsite (L/R)→L.Dam+Weir+Canal + I.Res. 

3E Dams+Weir+Canal + I.Res. 

3F Dams+Weir+Canal + I.Res. 

 



Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

 

Final Report: Part I Existing Condition 

 

CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 
NEWJEC Inc. 

127 

 

Fact Sheet WRA 4 (4A-4F) 

N

o 

Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Linthipe (Lilongwe and Lifisi River Basins) 

2 WRA (WRU) WRA4 (4A, 4B, 4C, 4D, 4E, 4F) 

3 Catchment Area (km
2
) Total 8,641 

4A 463 4B 3,190 4C 1,572 4D 1,854 

4E 937 4F 625 

4 Topography Lifisi R.(4A)  

Lilong

we R. 

Upper  

Middle  

Lower  

5 Annual Rainfall WRA4 929mm 

4A 1056mm 4B 971mm 4C 885mm 4D 913mm 

4E 857mm 4F 862mm 

6 Land Use in 2010 

I.A = Irrigation Area 

WRA4 Forest: 1,540.4km
2
 (17.7%), Bush/Grassland: 0.9km

2
 (0.0%), Wetland: 

997.0km
2
 (11.5%), Rain fed Farmland: 6,170.9km

2
 (70.9%), Total: 

8,709.2km
2 
, I.A = 4,668 ha 

4A Forest: 132.7km
2
 (23.1%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 22.6km

2
 

(3.9%), Rain fed Farmland: 418.3km
2
 (72.9%), Total: 573.6km

2
, I.A = 384 ha 

4B Forest: 693.5km
2
 (21.4%), Bush/Grassland: 0.6km

2
 (0.0%), Wetland: 

419.6km
2
 (13.0%), Rain fed Farmland: 2,121.4km

2
 (65.6%), Total: 

3,235.1km
2
, I.A = 1,890 ha 

4C Forest: 138.7km
2
 (8.8%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 67.9km

2
 

(4.3%), Rain fed Farmland: 1,378.2km
2
 (87.0%), Total: 1,584.8km

2
, I.A = 912 

ha 

4D Forest: 549.5km
2
 (30.6%), Bush/Grassland: 0.3km

2
 (0.0%), Wetland: 

251.3km
2
 (14.0%), Rain fed Farmland: 995.2km

2
 (55.4%), Total: 1,796.3km

2
, 

I.A = 912 ha 

4E Forest: 4.3km
2
 (0.5%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 188.2km

2
 

(20.7%), Rain fed Farmland: 718.22km
2
 (78.9%), Total: 910.7km

2
, I.A = 472 

ha 

4F Forest: 21.7km
2
 (3.6%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 47.4km

2
 

(7.8%), Rain fed Farmland: 539.6km
2
 (88.6%), Total: 608.8km

2
, I.A = 355 ha 

7 Population in 2008 WRA3 2,507,441 persons 

4A 98,189 persons 4B 700,982 persons 

4C 580,306 persons 4D 586,061 persons 

4E 388,956 persons 4F 152,947 persons 

8 Major Cities/Towns 4A: - 

4B: Salima (Sub-Regional Centre, Population: 340,327 in 2008),  

       Lobi (Rural MC), Linthipe (Rural MC), Mayani (Rural MC) 

4C: Lilongwe (National Centre, City Population: 669,021 in 2008, Rural 

Population: 1,228,146 in 2008),  

      Mvera (Rural MC), Chimutu (Rural MC), Nathenje (Rural MC), Mitundu 

(Rural MC) 

4D: Sinyala (Rural MC) 

4E: Nsaru (Rural MC) 

4F: Lumbazi (Rural MC) 

9. Existing Water Supply 

System and Scheme 

4A  

4B  

4C Northern, Central and Southern Zone of LWB (Lilongwe City, Lilongwe 

Rural) 

4D Central and Southern Zone of LWB (Lilongwe City, Lilongwe Rural) 

4E Northern and Central Zone of LWB (Lilongwe City, Lilongwe Rural) 
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4F Northern Zone of LWB (Lilongwe City, Lilongwe Rural) 

10

. 

 

Existing irrigation 

System→Only the 

schemes with GIS data 

are shown here. 

 

4A Katumba (2ha) & Windu (42ha) gravity fed schemes. The former is borehole 

and the latter is 2 springs. 

4B  

4C Kambwirisele (6.6ha) gravity fed scheme. The water source is borehole. 

4D  

4E  

4F Ndalama (2ha) & Jonasi (7.6ha) gravity fed scheme. The former is good water 

supply and the latter is poor. 

11. 

 

Existing Hydropower 

Plant & Electric 

Supply  

4A No hydropower plant 

Transmission line from Golomoti to Salima, Golomoti to Lilongwe 

No substation,  

4B No hydropower plant 

Transmission lines from Golomoti to Lilongwe, Detza to Lilongwe, and 

Golomoti to Salima 

Detza and Salima substation 

4C No hydropower plant 

Transmission lines from/to Lilongwe and Salima 

Lilongwe C and Bunda T-Off substation,  

4D No hydropower plant 

Transmission line from/to Lilongwe 

Lilongwe A substation 

4E No hydropower plant 

Transmission linse from/to Lilongwe 

Lilongwe B and Area 48 substation 

4F No hydropower plant 

Transmission line from Lilongwe to Dowa and Salima 

No substation, 

12

. 
Industrial Areas  

13

. 

Estate/Village 

 

4A KUMPHIRA & KASANKHA (DEDZA)Villages were surveyed 

4B DUDU & KATENGEZA (DEDZA) Estates were surveyed. The water source 

of the latter is borehole. KATUMBA (SALIMA) & MSAKO (LILONGWE) 

Villages were surveyed. 

4C NAMITETE & MALOWA (LILONGWE) Estates were surveyed. The latter 

one is rain fed cultivation. KAMBWILISELE (SALIMA) Ville. was surveyed. 

4D NSAGWA, KACHAWA, MUDI, MCHEZA, KAKOMA & GHINGANGA 

(LILONGWE) Estates were surveyed. The latter one is rain fed cultivation. 

The water sources of the others were reservoir/river. 

KUDZODZI, CHALA & POJOKAISI (LILONGWE) Villages were 

surveyed. 

4E GWILIZE, MBABZI, MACPHERSON, NSUNGA & DAMINGA 

(LILONGWE) Estates were surveyed. The water source of the latter is 

borehole and the others are reservoirs. MLAWA (MZIMBA) Ville. was 

surveyed. 

4F  

14

. 

Water Supply 

Development 

4A  

4B  

4C  

4D ・Supply and installation of penstock for (TW2), Cone Valves for Kamuzu 

Dam 2 and Bunda Plant, and Piezometers for KD 1 to reduce NRW.   

・Chikungu-Construction of 2000m3 area 9 tower and 5000 m3 storage tank; 

Supply of pipes and fitting for Chikungu and area 9 water supplies. 

4E  

4F  

15 Hydropower 4A No project 

4B New transmission line from Nkula to Lilongwe will pass 
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. Development 4C New transmission line from Nkula to northwards (to Songwe) and to western 

country boundary (Zambia)  via Lilongwe 

New Lilongwe substation 

4D New transmission line from Lilongwe to western country boundary (Zambia) 

will pass 

4E No project 

4F New transmission line from Lilongwe to Songwe will pass 

16 Monitoring System  

Rainfall Gauge 4A No rainfall gauge 

4B Dedza (monitored period:1961-2011) 

Thiwi (monitored period:1945-1990) 

4C Nathenje (monitored period:1955-1956, 1958-1975, 1978-1988) 

4D Dzalanyama (monitored period:1956-1990) 

4E Chitedze (monitored period:1950-2011) 

4F KIA (monitored period:1961-2010) 

Stream Gauge 4A No representative stream gauge 

4B 4B1 (Linthipe at Salima Railbridge): monitored period; 46 years, drainage 

area; 8,070 km
2
, average dry-season flows: Q75 = 2.328 m

3
/s & Q97 = 

0.384 m
3
/s 

4B3 (Linthipe at Linthipe): monitored period; 35 years, drainage area; 

600 km
2
, average dry-season flows: Q75 = 0.209 m

3
/s & Q97 = 0.043 m

3
/s 

4B4 (Diamphwe at Chilowa New Bridge): monitored period; 37 years, 

drainage area; 1,460 km
2
, average dry-season flows: Q75 = 0.484 m

3
/s & Q97 = 

0.075 m
3
/s 

4B9 (Linthipe at Malapa): monitored period; 37 years, drainage area; 

2,930 km
2
, average dry-season flows: Q75 = 1.242 m

3
/s & Q97 = 0.378 m

3
/s 

4C 4C2 (Lilongwe at Nkwenembela): monitored period; 44 years, drainage area; 

4,940 km
2
, average dry-season flows: Q75 = 1.954 m

3
/s & Q97 = 0.515 m

3
/s 

4D 4D4 (Lilongwe at Lilongwe Old Town): monitored period; 56 years, drainage 

area; 1,870 km
2
, average dry-season flows: Q75 = 0.900 m

3
/s & Q97 = 

0.260 m
3
/s 

4D24 (Lilongwe at Masula): monitored period; 11 years, drainage area; - km
2
, 

average dry-season flows: Q75 = 1.069 m
3
/s & Q97 = 0.594 m

3
/s 

4E No representative stream gauge 

4F No representative stream gauge 

Monitoring Well 4A No monitoring well 

4B GN164(Katelera School):not monitored because of  vandalizing. 

GN176(Linthipe W/Office): monitored period; within 1 year, the groundwater 

trend is unclear due to very few monitoring data. 

4C GN214(Kambwiri Sele W/Field): monitoring data have not been submitted  

GN215(Kuti Plant): monitored period; within 1 year, the highest G.W.L; 

5.87m, the lowest G.W.L; 7.28m, the range of periodic is unclear. 

4D No monitoring well 

4E GN171(Mlezi School): monitored period; 4 years, the highest G.W.L; 2.65m, 

the lowest G.W.L; 10.20m, the range of periodic is unclear due to few 

monitoring. 

4F No monitoring data 

Water Quality 4A No monitoring 

4B <Surface Water> 

4B1(Lithipe River): Monitored date in rainy season; 13-Mar-2013, in dry 

season; 8-Aug-2013 

pH=[8.2](7.74), Temp=[27.3](25.2)°C, EC=[307](779)μs/cm, 

TDS=[150](383)mg/l, CO3
2-

=[12](36)mg/l, HCO3
2-

=[70](99)mg/l, 

Cl
-
=[15.5](54.3)mg/l, SO4

2-
=[33.9](104)mg/l, NO3

-
=[0.024](0.155)mg/l, 

F
-
=[0.31](0.81)mg/l, Na

+
=[14](80)mg/l, K

+
=[2.2](9.6)mg/l, 

Ca
2+

=[27.3](40)mg/l, Mg
2+

=[8.6](10.2)mg/l, Fe
2+

=[0.026](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[104](141)mg/l, 



 

 

Final Report: Part I Existing Condition 

Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

130  CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 

NEWJEC Inc. 
 

Alkalinity=[57](141)mg/l, Turbidity=[62](12)NTU, SS=[60](6)mg/l, 

PO4
3-

=[0.071](0.706)mg/l, Cu
2+

=[0.003](0.002)mg/l, DO=[4.5](9.1)mg/l, 

BOD=[5](6.6)mg/l, COD=[31](19.6)mg/l, 

F.Coliform=[250](2,355)nos./100ml, , F.Steptococci=[40](1,420)nos.100ml 

4B4(Diamphwe River): Monitored date in rainy season; 1-Mar-2013, in dry 

season; 5-Aug-2013 

pH=[7.3](7.89), Temp=[24.9](26.2)°C, EC=[100](226)μs/cm, 

TDS=[52](113)mg/l, CO3
2-

=[0](9)mg/l, HCO3
2-

=[42](55)mg/l, 

Cl
-
=[6](1.8)mg/l, SO4

2-
=[4](37.9)mg/l, NO3

-
=[0.44](0.101)mg/l, 

F
-
=[1.69](0.27)mg/l, Na

+
=[5](8)mg/l, K

+
=[1.1](0.4)mg/l, Ca

2+
=[9](20)mg/l, 

Mg
2+

=[4.3](7.7)mg/l, Fe
2+

=[0.293](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[40](81)mg/l, Alkalinity=[34](60)mg/l, Turbidity=[50](2.5)NTU, 

SS=[47](0.1)mg/l, PO4
3-

=[0.74](0.848)mg/l, Cu
2+

=[0.001](0.001)mg/l, 

DO=[5.1](9.3)mg/l, BOD=[5](0.9)mg/l, COD=[113](4.4)mg/l, 

F.Coliform=[760](40)nos./100ml,  F.Steptococci=[105](8)nos.100ml 

<Groundwater> 

GN176(Linthipe W/Office): Monitored date in rainy season; 1-Mar-2013, in 

dry season;5-Aug-2013 

pH=[7.1](6.94), Temp=[25.2](26.8)°C, EC=[90](99)μs/cm, 

TDS=[48](50)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[35](18)mg/l, 

Cl
-
=[6.8](9)mg/l, SO4

2-
=[3.3](16.1)mg/l, NO3

-
=[0.137](0.069)mg/l, 

F
-
=[1.57](0.27)mg/l, Na

+
=[9](7)mg/l, K

+
=[1.2](1.5)mg/l, Ca

2+
=[6](5)mg/l, 

Mg
2+

=[2.3](3)mg/l, Fe
2+

=[0.258](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[24](24)mg/l, Alkalinity=[28](14)mg/l, Turbidity=[1.2](4)NTU, 

SS=[1](2)mg/l, Cu
2+

=[0.002](0.024)mg/l, DO=[4.5](8.9)mg/l, 

BOD=[4](1.3)mg/l, COD=[14](8.6)mg/l, F.Coliform=[0](0)nos./100ml, , 

F.Steptococci=[10](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

4C <Surface Water> 

4C11(Nanjiri River): Monitored date in rainy season; 1-Mar-2013, in dry 

season;5-Aug-2013 

pH=[7.45](7.75), Temp=[25.2](24.3)°C, EC=[300](680)μs/cm, 

TDS=[150](340)mg/l, CO3
2-

=[0](18)mg/l, HCO3
2-

=[86](255)mg/l, 

Cl
-
=[32.1](18.1)mg/l, SO4

2-
=[19.2](53.3)mg/l, NO3

-
=[0.032](0.057)mg/l, 

F
-
=[1.64](0.66)mg/l, Na

+
=[15](33)mg/l, K

+
=[2.3](1.3)mg/l, 

Ca
2+

=[26](77)mg/l, Mg
2+

=[9.72](14)mg/l, Fe
2+

=[0.408](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[105](249)mg/l, 

Alkalinity=[70](239)mg/l, Turbidity=[120](4)NTU, SS=[117](3)mg/l, 

PO4
3-

=[0.145](0.89)mg/l, Cu
2+

=[-9](0.02)mg/l, DO=[7.3](10.1)mg/l, 

BOD=[5](8.2)mg/l, COD=[72](49.4)mg/l, 

F.Coliform=[1020](300)nos./100ml, , F.Steptococci=[40](156)nos.100ml 

<Groundwater> 

GN214(Kambwiri Sele W/Field): Monitored date in rainy season; 

27-Feb-2013, in dry season; 8-Aug-2013 

pH=[7.9](6.95), Temp=[28.5](25.7)°C, EC=[1209](1,164)μs/cm, 

TDS=[624](597)mg/l, CO3
2-

=[29](0)mg/l, HCO3
2-

=[405](638)mg/l, 

Cl
-
=[45.7](36.2)mg/l, SO4

2-
=[97.5](17.2)mg/l, NO3

-
=[0.154](0.061)mg/l, 

F
-
=[0.86](0.74)mg/l, Na

+
=[100](41)mg/l, K

+
=[39.8](3.4)mg/l, 

Ca
2+

=[100](62.5)mg/l, Mg
2+

=[11.4](23)mg/l, Fe
2+

=[0.115](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[296](500)mg/l, 

Alkalinity=[380](523)mg/l, Turbidity=[5](4)NTU, SS=[3](2)mg/l, 

Cu
2+

=[0.006](0.002)mg/l, DO=[5.6](9.1)mg/l, BOD=[3](10.9)mg/l, 

COD=[45](43.1)mg/l, F.Coliform=[10](0)nos./100ml, , 

F.Steptococci=[0](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

4D <Surface Water> 

4D23(Lilongwe River): Monitored date in rainy season; 1-Mar-2013, in dry 

season; 5-Aug-2013 

pH=[7.4](7.6), Temp=[26.3](27.4)°C, EC=[70](77)μs/cm, 
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TDS=[37](45)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[27](15)mg/l, 

Cl
-
=[3.5](5.2)mg/l, SO4

2-
=[4.1](12)mg/l, NO3

-
=[0.052](0.054)mg/l, 

F
-
=[1.93](1.8)mg/l, Na

+
=[4](3.2)mg/l, K

+
=[1.3](0.7)mg/l, Ca

2+
=[7](7.6)mg/l, 

Mg
2+

=[2](2)mg/l, Fe
2+

=[0.374](0.001)mg/l, Mn
2+

=[0.002](0.001)mg/l, 

Hardness=[26](27)mg/l, Alkalinity=[22](12)mg/l, Turbidity=[18](6)NTU, 

SS=[16](2.5)mg/l, PO4
3-

=[0.081](0.845)mg/l, Cu
2+

=[0.001](0.001)mg/l, 

DO=[5.3](8.6)mg/l, BOD=[5](2.1)mg/l, COD=[14](7.8)mg/l, 

F.Coliform=[1050](55)nos./100ml, , F.Steptococci=[420](8)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

4E <Surface Water> 

No monitoring 

<Groundwater> 

GN171(Mlezi School): Monitored date in rainy season; 4-May-2013, in dry 

season; not sampled due to vandalism 

pH=[8.1](-), Temp=[25.9](-)°C, EC=[500](-)μs/cm, TDS=[254](-)mg/l, 

CO3
2-

=[19](-)mg/l, HCO3
2-

=[150](-)mg/l, Cl
-
=[15.2](-)mg/l, 

SO4
2-

=[51](-)mg/l, NO3
-
=[0.046](-)mg/l, F

-
=[1.77](-)mg/l, Na

+
=[37](-)mg/l, 

K
+
=[8.8](-)mg/l, Ca

2+
=[36.8](-)mg/l, Mg

2+
=[10.6](-)mg/l, 

Fe
2+

=[0.001](-)mg/l, Mn
2+

=[0.001](-)mg/l, Hardness=[133](-)mg/l, 

Alkalinity=[134](-)mg/l, Turbidity=[0.8](-)NTU, SS=[0.1](-)mg/l, 

Cu
2+

=[0.001](-)mg/l, DO=[3.6](-)mg/l, BOD=[4](-)mg/l, COD=[13](-)mg/l, 

F.Coliform=[25](-)nos./100ml, , F.Steptococci=[5](-)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

4F <Surface Water> 

4F6(Lumbadzi River): Monitored date in rainy season; 1-Mar-2013, in dry 

season;8-Aug-2013 

pH=[7.47](8.98), Temp=[24.5](27.2)°C, EC=[300](674)μs/cm, 

TDS=[155](318)mg/l, CO3
2-

=[0](54)mg/l, HCO3
2-

=[102](131)mg/l, 

Cl
-
=[18.6](12.7)mg/l, SO4

2-
=[29.2](70.2)mg/l, NO3

-
=[0.001](0.085)mg/l, 

F
-
=[1.42](0.59)mg/l, Na

+
=[20](42)mg/l, K

+
=[3.2](2.8)mg/l, 

Ca
2+

=[23.2](60)mg/l, Mg
2+

=[8.7](11.2)mg/l, Fe
2+

=[0.555](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[94](195)mg/l, 

Alkalinity=[83](197)mg/l, Turbidity=[200](4.2)NTU, SS=[195](2)mg/l, 

PO4
3-

=[0.062](0.589)mg/l, Cu
2+

=[0.002](0.001)mg/l, DO=[8.5](9.6)mg/l, 

BOD=[5](4.8)mg/l, COD=[20](16.5)mg/l, 

F.Coliform=[1100](1,065)nos./100ml, , F.Steptococci=[150](955)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

17

. 

Water Demand 

 

4A (Present) 

Irrigation 6,599,712m
3
/year,  Water Supply 309,516m

3
/year, Live Stock 

266,334m
3
/year, 

(2035) 

Irrigation 6,916,749m
3
/year,  Water Supply 118,457 m

3
/year, Live Stock  

418,457 m
3
/year  

 4B (Present) 

Irrigation 32,180,476m
3
/year,  Water Supply 2,080,724m

3
/year, Live Stock 

1,459,319m
3
/year,  

(2035) 

Irrigation 33,726,360m
3
/year,  Water Supply 647,970 m

3
/year, Live Stock 

3,175,934 m
3
/year  

4C (Present) 

Irrigation 12,309,736m
3
/year,  Water Supply 1,302,418m

3
/year, Live Stock 

1,693,805m
3
/year 

(2035) 

Irrigation 12,901,070m
3
/year,  Water Supply 313,503 m

3
/year, Live Stock  
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5,859,450 m
3
/year  

4D (Present) 

Irrigation 8,802,657m
3
/year,  Water Supply 35,720,091m

3
/year, Live Stock 

1,129,217m
3
/year 

(2035) 

Irrigation 9,225,518m
3
/year,  Water Supply 105,041,641 m

3
/year, Live Stock  

4,172,525 m
3
/year  

4E (Present) 

Irrigation 6,353,210m
3
/year,  Water Supply 744,756m

3
/year, Live Stock 

1,291,797m
3
/year, 

(2035) 

Irrigation 6,658,405m
3
/year,  Water Supply 159,827 m

3
/year, Live Stock  

4,493,515 m
3
/year  

4F (Present) 

Irrigation 4,775,867m
3
/year,  Water Supply 573,149m

3
/year, Live Stock 

617,862m
3
/year 

(2035) 

Irrigation 5,005,290m
3
/year,  Water Supply 154,572 m

3
/year, Live Stock   

1,849,041 m
3
/year  

18

. 

Water Balance 4A Water Resources 54,504,590 m
3
/year 

(Present) 

Deficit 4,731,999 m
3
/year (Irrigation 4,547,884 m

3
/year,  Water Supply 

61,862 m
3
/year, Live Stock 122,253 m

3
/year) 

(2035) 

Deficit 4,980,832 m
3
/year (Irrigation 4,763,090 m

3
/year,  Water Supply 

23,249 m
3
/year, Live Stock 194,493 m

3
/year) 

4B Water Resources 882,786,716 m
3
/year 

(Present) 

Deficit 21,407,753 m
3
/year (Irrigation 20,458,143 m

3
/year,  Water Supply 

443,082 m
3
/year, Live Stock 506,527 m

3
/year) 

(2035) 

Deficit 22,847,135 m
3
/year (Irrigation 21,574,049 m

3
/year,  Water Supply 

139,903 m
3
/year, Live Stock 1,133,183 m

3
/year) 

4C Water Resources 496,818,595 m
3
/year 

(Present) 

Deficit 10,746,558 m
3
/year (Irrigation 9,791,959 m

3
/year,  Water Supply 

346,685 m
3
/year, Live Stock 607,914 m

3
/year) 

(2035) 

Deficit 12,519,676 m
3
/year (Irrigation 10,278,406 m

3
/year,  Water Supply 

91,327 m
3
/year, Live Stock 2,149,943 m

3
/year) 

4D Water Resources 205,097,831 m
3
/year 

(Present) 

Deficit 8,461,025 m
3
/year (Irrigation 7,367,508 m

3
/year,  Water Supply 

630,924 m
3
/year, Live Stock 462,592 m

3
/year) 

(2035) 

Deficit 39,219,081 m
3
/year (Irrigation 7,829,697 m

3
/year,  Water Supply 

29,590,916 m
3
/year, Live Stock 1,798,468 m

3
/year) 

4E Water Resources 119,358,644 m
3
/year 

(Present) 

Deficit 5,060,205 m
3
/year (Irrigation 4,513,740 m

3
/year,  Water Supply 

129,783 m
3
/year, Live Stock 416,682 m

3
/year) 

(2035) 

Deficit 6,174,121 m
3
/year (Irrigation 4,682,974 m

3
/year,  Water Supply 

26,902 m
3
/year, Live Stock 1,464,246 m

3
/year) 

4F Water Resources 37,801,853 m
3
/year 

(Present) 

Deficit 4,204,331 m
3
/year (Irrigation 3,787,408 m

3
/year,  Water Supply 

149,497 m
3
/year, Live Stock 267,426 m

3
/year) 
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(2035) 

Deficit 4,773,281 m
3
/year (Irrigation 3,922,425 m

3
/year,  Water Supply 

36,978  m
3
/year, Live Stock 813,878 m

3
/year) 

19

. 

Water Resources 

Development 

Facilities 

4A Lifidizi P. Damsite (L/R)→Weir+Canal +I.Res. 

4B Diamphwe (U/R & M/L), Linthipe (Dedza & Salima) P. Damsites (L/R) 

→Dams+Weir+Canal/ M.Pumps +I.Res. 

4C (Likuni /Lilongwe III) Dam+ Weir+Canal +I.Res. 

4D Likuni & Lilongwe III P. Damsites (L/R)→Weir+M.Pumps/Canal +I.Res 

4E Likuni & Lilongwe III P. Damsites (L/R)→Weir+M.Pumps/Canal +I.Res 

4F Notofu & Lumbabadzi  P. Damsite (M/R) →S.Dam+Weir+Canal +I.Res. 
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Fact Sheet WRA 5 (5C-5F) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Bua (Bua River Basin) 

2 WRA (WRU) WRA2 (5C, 5D, 5E, 5F) 

3 Catchment Area (km
2
) WRA5 10,654 

5C 1,388 5D 2,770 5E 3,916 5F 2,580 

4 Topography Upper  

Middle  

Lower  

5 Annual Rainfall WRA5 944mm 

5C 1232 mm 5D 864mm 5E 921mm 5F 901mm 

6 Land Use in 2010 

I.A = Irrigation Area 

WRA5 Forest: 1,300.6km
2
 (12.2%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

2,038.3km
2
 (19.2%), Rain fed Farmland: 7,284.0km

2
 (68.6%), Total: 

10,622.9km
2
, I.A = 6,159 ha 

5C Forest: 689.4km
2
 (47.9%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

21.6km
2
 (1.5%), Rain fed Farmland: 727.5km

2
 (50.6%), Total: 1,438.4km

2
, 

I.A = 840 ha 

5D Forest: 53.9km
2
 (2.0%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

325.8km
2
 (11.9%), Rain fed Farmland: 2,349.9km

2
 (86.1%), Total: 

2,729.5km
2
, I.A = 1,910 ha 

5E Forest: 118.7km
2
 (3.0%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

936.9km
2
 (24.0%), Rain fed Farmland: 2,852.0km

2
 (73.0%), Total: 

3,907.6km
2
, I.A = 2,311 ha 

5F Forest: 438.6km
2
 (17.2%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

754.1km
2
 (29.6%), Rain fed Farmland: 1,354.7km

2
 (53.2%), Total: 

2,547.4km
2
, I.A = 1,098 ha 

7 Population in 2008 WRA5 1,388,377 persons 

5C 110,251persons 5D 416,743 persons 

5E 617,414 persons 5F 243,969 persons 

8 Major Cities/Towns 5C: Mlomo (Rural MC) 

5D: Mponela (District MC), Madisi (Rural MC) 

5E: Mchinji (District MC, Population: 456,558 in 2008),  

      Santhe (Rural MC), Mkanda (Rural MC), Kamwendo (Rural MC), 

Kasiya (Rural MC), Mambuma (Rural MC), Mamitete (Rural MC) 

5F: Kapiri (Rural MC) 

9. Existing Water 

Supply System and 

Scheme 

5C  

5D  

5E  

5F  

10. 

 

Existing irrigation 

System 

Only the schemes 

with GIS data are 

shown here. 

 

5C Chilangamwale 1 (12ha) & 2 (8ha) schemes. The former is motorised 

pump and the latter is gravity fed. Water is adequate. 

5D Chipuka (3ha), Chitwala 1 (6ha) & 2 (0.7ha), Mphamba (1.1ha), Mkalalo 

(2ha) & Chanombo (4ha) schemes. The former is gravity fed and the others 

are motorised pump and/or tredle pump or watering can. Bvitchetche 

(7.5ha) motorised pump scheme. 

5E Chidowola (8ha) & Khamalathu (43.6ha) schemes. The former is 

motorised pump and the latter is gravity fed. 

5F  

11. 

 

Existing Hydropower 

Plant & Electric 

Supply  

5C No hydropower plant 

Transmission line from Nkhotakota to Dwanga and Chintheche, and from 

Nkhotakota to Chinyama 

No substation 

5D No hydropower plant 

Transmission line from Lilongwe to Kasungu 
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Chinyama substation 

5E No hydropower plant 

Transmission lines from Lilongwe to Mchinji and from Mchinji to 

Kasungu 

No substation 

5F No hydropower plant 

Transmission lines from Mchinji to Kasungu 

No substation 

12. Industrial Areas  

13. Estate/Village 5C  

5D NGALA (DOWA) Estate was surveyed. CHIMWENDO & CHIMUNGU 

(DOWA) Villages were surveyed. 

5E KWEZA, CHICHERE (MCHINJI), LISOKA, KHASU, CHIPALA, ZAZI,  

KASONJORA, NSUNGUZA, CHILIKHANDA, LINGADZI & 

LUSUNGWI Estates were surveyed. KACHAMBA (MCHINJI) Ville. was 

surveyed. 

5F KALULU & JONI (MCHINJI) Villages were surveyed. 

14. Water Supply 

Development 

5C  

5D  

5E  

5F  

15. Hydropower 

Development 

5C 4 hydropower project (Mbongozi, Malenga, Chasombo, and Chizuma 

hydropower project) 

5D New transmission line from Lilongwe to Songwe will pass 

5E New transmission line from Lilongwe to western country boundary 

(Zambia) will pass 

5F No project 

16 Monitoring System  

Rainfall Gauge 5C No rainfall gauge 

5D Madisi (monitored period:1959-1988) 

Mponela (monitored period:1945-1993) 

5E Tembwe (monitored period:1966-2010) 

Mchinji (monitored period:1922-2007) 

Kasiya (monitored period:1952-1981, 1983-1990) 

5F Mkanda (monitored period:1982-2008) 

Stream Gauge 5C 5C1 (Bua at S53 Roadbridge): monitored period; 49 years, drainage area; 

10,600 km
2
, average dry-season flows: Q75 = 16.362 m

3
/s & Q97 = 

5.108 m
3
/s 

5D 5D1 (Bua at Bua Drift): monitored period; 35 years, drainage area; 

9,410 km
2
, average dry-season flows: Q75 = 1.198 m

3
/s & Q97 = 0.095 m

3
/s 

5D2 (Bua at M1 Road Bridge - 5D2(B)): monitored period; 46 years, 

drainage area; 6,790 km
2
, average dry-season flows: Q75 = 0.776 m

3
/s & 

Q97 = 0.066 m
3
/s 

5E 5E6 (Bua at Mchinji): monitored period; 23 years, drainage area; 126 km
2
, 

average dry-season flows: Q75 = 0.098 m
3
/s & Q97 = 0.019 m

3
/s 

5F 5F1 (Rusa at Kasela): monitored period; 30 years, drainage area; 

2,580 km
2
, average dry-season flows: Q75 = 0.055 m

3
/s & Q97 = 0.004 m

3
/s 

5F3 (Liwelezi at Matuwamba): monitored period; 11 years, drainage area; 

- km
2
, average dry-season flows: Q75 = 0.237 m

3
/s & Q97 = 0.104 m

3
/s 

Monitoring Well 5C No monitoring well 

5D No monitoring well 

5E GN196(Mchinji W/Office): monitored period; 4 years, the highest G.W.L; 

0.98m, the lowest G.W.L; 7.67m, the range of periodic fluctuation is 5 to 

6m. Surface water may directly flow into the well. 

5F GN200(Lusa/Kalulu Dam): not started (at present,  August, 2013) 

Water Quality 5C <Surface Water> 

5C1(Bua River): Monitored date in rainy season; 27-Feb-2013, in dry 
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season;7-Aug-2013 

pH=[7.5](7.37), Temp=[28.6](29.7)°C, EC=[244](297)μs/cm, 

TDS=[127](153)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[70](109)mg/l, 

Cl
-
=[10.1](10.9)mg/l, SO4

2-
=[39.4](34.6)mg/l, NO3

-
=[0.053](0.074)mg/l, 

F
-
=[0.41](0.37)mg/l, Na

+
=[15](10)mg/l, K

+
=[2](1.9)mg/l, 

Ca
2+

=[16.3](33)mg/l, Mg
2+

=[8.8](8.4)mg/l, Fe
2+

=[0.298](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[77](116)mg/l, 

Alkalinity=[57](89)mg/l, Turbidity=[60](6)NTU, SS=[56](3)mg/l, 

PO4
3-

=[0.051](0.789)mg/l, Cu
2+

=[0.003](0.013)mg/l, DO=[6.8](8.9)mg/l, 

BOD=[4](5.2)mg/l, COD=[125](31.4)mg/l, 

F.Coliform=[820](125)nos./100ml, , F.Steptococci=[105](25)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

5D Surface Water> 

5D1(Bua River): Monitored date in rainy season; 27-Feb-2013, in dry 

season; 6-Aug-2013 

pH=[8.25](8.94), Temp=[28.3](24.6)°C, EC=[198](346)μs/cm, 

TDS=[94](168)mg/l, CO3
2-

=[10](12)mg/l, HCO3
2-

=[66](62)mg/l, 

Cl
-
=[10.4](23.5)mg/l, SO4

2-
=[6.2](45.7)mg/l, NO3

-
=[0.001](0.083)mg/l, 

F
-
=[0.12](0.11)mg/l, Na

+
=[11](18)mg/l, K

+
=[1.7](1.5)mg/l, 

Ca
2+

=[13.5](26)mg/l, Mg
2+

=[7.6](11)mg/l, Fe
2+

=[0.193](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[65](110)mg/l, 

Alkalinity=[70](70)mg/l, Turbidity=[38](4)NTU, SS=[37](3)mg/l, 

PO4
3-

=[0.031](0.833)mg/l, Cu
2+

=[0.004](0.001)mg/l, DO=[5.2](9.3)mg/l, 

BOD=[4](7.6)mg/l, COD=[90](61.2)mg/l, 

F.Coliform=[200](500)nos./100ml, , F.Steptococci=[75](130)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

5E <Surface Water> 

5E6(Bua River): Monitored date in rainy season; 10-Feb-2013, in dry 

season; 6-Aug-2013 

pH=[7.49](7.72), Temp=[22.9](22.7)°C, EC=[69](120)μs/cm, 

TDS=[36](58)mg/l, CO3
2-

=[0](4)mg/l, HCO3
2-

=[14](30)mg/l, 

Cl
-
=[8](3.7)mg/l, SO4

2-
=[6.09](16.3)mg/l, NO3

-
=[0.047](0.061)mg/l, 

F
-
=[0.49](0.1)mg/l, Na

+
=[8](4)mg/l, K

+
=[0.7](1)mg/l, Ca

2+
=[4](10)mg/l, 

Mg
2+

=[1](4.7)mg/l, Fe
2+

=[0.047](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[14](44)mg/l, Alkalinity=[11](31)mg/l, Turbidity=[1.1](8)NTU, 

SS=[0.1](5)mg/l, PO4
3-

=[0.035](0.623)mg/l, Cu
2+

=[0.001](0.001)mg/l, 

DO=[10.2](8.3)mg/l, BOD=[5](5.4)mg/l, COD=[97](27.4)mg/l, 

F.Coliform=[1520](1,980)nos./100ml, , 

F.Steptococci=[500](1,220)nos.100ml 

<Groundwater> 

GN196(Mchinji W/Office): Monitored date in rainy season; 10-Feb-2013, 

in dry season; 6-Aug-2013 

pH=[8.1](6.77), Temp=[26.3](23.1)°C, EC=[220](238)μs/cm, 

TDS=[106](130)mg/l, CO3
2-

=[11](0)mg/l, HCO3
2-

=[40](67)mg/l, 

Cl
-
=[13.5](9)mg/l, SO4

2-
=[23.5](38.7)mg/l, NO3

-
=[0.001](0.099)mg/l, 

F
-
=[0.41](0.14)mg/l, Na

+
=[10](10)mg/l, K

+
=[1.4](5.9)mg/l, 

Ca
2+

=[18](19)mg/l, Mg
2+

=[6.7](8)mg/l, Fe
2+

=[0.342](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[73](80)mg/l, 

Alkalinity=[51](54)mg/l, Turbidity=[54](6.1)NTU, SS=[20](4)mg/l, 

Cu
2+

=[0.001](0.023)mg/l, DO=[1.4](9)mg/l, BOD=[3](10.6)mg/l, 

COD=[99](65.1)mg/l, F.Coliform=[16](0)nos./100ml, , 

F.Steptococci=[2](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

5F <Surface Water> 
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5F2(Liwerezi River): Monitored date in rainy season; 10-Feb-2013, in dry 

season;6-Aug-2013 

pH=[7.4](6.68), Temp=[24.1](26.9)°C, EC=[70](99)μs/cm, 

TDS=[36](50)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[15](27.8)mg/l, 

Cl
-
=[8](7.2)mg/l, SO4

2-
=[6.51](12.2)mg/l, NO3

-
=[0.001](0.068)mg/l, 

F
-
=[0.41](0.62)mg/l, Na

+
=[7](4)mg/l, K

+
=[1.7](0.3)mg/l, 

Ca
2+

=[3.7](8)mg/l, Mg
2+

=[1](3.8)mg/l, Fe
2+

=[0.372](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[14](35)mg/l, 

Alkalinity=[12](22)mg/l, Turbidity=[28](4.2)NTU, SS=[26](2)mg/l, 

PO4
3-

=[0.039](0.791)mg/l, Cu
2+

=[0.002](0.008)mg/l, DO=[8.3](9.2)mg/l, 

BOD=[5](7.1)mg/l, COD=[46](25.9)mg/l, 

F.Coliform=[1400](75)nos./100ml, , F.Steptococci=[1160](60)nos.100ml 

<Groundwater> 

GN200(Lusa/Kalulu Dam): Monitored date in rainy season; 10-Feb-2013, 

in dry season; not sampled due to vandalism 

pH=[8.3](-), Temp=[25.7](-)°C, EC=[640](-)μs/cm, TDS=[296](-)mg/l, 

CO3
2-

=[52](-)mg/l, HCO3
2-

=[212](-)mg/l, Cl
-
=[152](-)mg/l, 

SO4
2-

=[9.7](-)mg/l, NO3
-
=[0.001](-)mg/l, F

-
=[0.54](-)mg/l, 

Na
+
=[16](-)mg/l, K

+
=[3.3](-)mg/l, Ca

2+
=[84](-)mg/l, Mg

2+
=[9.7](-)mg/l, 

Fe
2+

=[0.618](-)mg/l, Mn
2+

=[0.004](-)mg/l, Hardness=[250](-)mg/l, 

Alkalinity=[260](-)mg/l, Turbidity=[140](-)NTU, SS=[136](-)mg/l, 

Cu
2+

=[0.001](-)mg/l, DO=[0.3](-)mg/l, BOD=[70](-)mg/l, 

COD=[549](-)mg/l, F.Coliform=[2300](-)nos./100ml, , 

F.Steptococci=[700](-)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

17. Water Demand 

 

5C (Present) 

Irrigation 11,487,041m
3
/year,  Water Supply 563,761m

3
/year, Live Stock 

440,981m
3
/year 

(2035) 

Irrigation 33,957,331m
3
/year,  Water Supply 381,460 m

3
/year, Live Stock  

1,019,085 m
3
/year  

 5C/15B/15C GBI-Bua/Lozi (42,100 ha) 

5D (Present) 

Irrigation 26,180,897m
3
/year,  Water Supply 1,988,588m

3
/year, Live Stock 

1,868,017m
3
/year 

(2035) 

Irrigation 77,394,463m
3
/year,  Water Supply 767,734 m

3
/year, Live Stock  

4,453,995 , m
3
/year  

 GBI-Kantungu (54,651 ha) 

5E (Present) 

Irrigation 31,705,848m
3
/year,  Water Supply 2,976,257m

3
/year, Live 

Stock,  3,172,026m
3
/year, 

(2035) 

Irrigation 93,727,006m
3
/year,  Water Supply 1,565,207 m

3
/year, Live Stock  

8,460,996 m
3
/year  

 GBI-Bua Dambos (137,731 ha) 

5F (Present) 

Irrigation 15,069,982m
3
/year,  Water Supply 1,488,222m

3
/year, Live Stock 

1,497,100m
3
/year, 

(2035) 

Irrigation 44,549,015m
3
/year,  Water Supply 1,095,977 m

3
/year, Live Stock  

3,425,908 m
3
/year  

18. Water Balance 5C Water Resources989,242,362  m
3
/year 

(Present) 

Deficit 5,088,690 m
3
/year (Irrigation 4,861,025 m

3
/year,  Water Supply 

118,930 m
3
/year, Live Stock 108,735 m

3
/year) 

(2035) 

Deficit 17,573,761 m
3
/year (Irrigation 17,160,522 m

3
/year,  Water Supply 
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80,472 m
3
/year, Live Stock 332,766 m

3
/year) 

5D Water Resources 706,258,769 m
3
/year 

(Present) 

Deficit 21,709,536 m
3
/year (Irrigation 20,560,443 m

3
/year,  Water Supply 

509,361 m
3
/year, Live Stock 639,732 m

3
/year) 

(2035) 

Deficit 67,931,128 m
3
/year (Irrigation 65,868,500 m

3
/year,  Water Supply 

195,615 m
3
/year, Live Stock 1,867,014 m

3
/year) 

5E Water Resources 286,767,902 m
3
/year 

(Present) 

Deficit 28,524,215 m
3
/year (Irrigation 26,442,852 m

3
/year,  Water Supply 

859,825 m
3
/year, Live Stock 1,221,539 m

3
/year) 

(2035) 

Deficit 87,112,878 m
3
/year (Irrigation 83,032,597 m

3
/year,  Water Supply 

448,144 m
3
/year, Live Stock 3,632,137 m

3
/year) 

5F Water Resources 255,074,271 m
3
/year 

(Present) 

Deficit 12,386,798 m
3
/year (Irrigation 11,530,664 m

3
/year,  Water Supply 

346,980 m
3
/year, Live Stock 509,154 m

3
/year) 

(2035) 

Deficit 38,528,668 m
3
/year (Irrigation 36,887,349 m

3
/year,  Water Supply 

253,617 m
3
/year, Live Stock 1,387,703 m

3
/year) 

19. Water Resources 

Development 

Facilities 

5C Mbongozi (U/R), Malenga (M/R) & Chasombo (L/R) P. 

Damsites→Dams+Weir+Canal+I.Res. 

5D Dams+Weir+Canal +I.Res. 

5E Dam/Weir+M. Pumps+I.Res 

5F Dam/Weir+M. Pumps+I.Res 
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Fact Sheet WRA 6 (6A-6D) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Dwangwa  (Dwangwa River Basin) 

2 WRA (WRU) WRA6 (6A, 6B, 6C, 6D) 

3 Catchment Area (km
2
) WRA6 7,768 

6A 1,690 6B 1,066 6C 1,287 6D 3,725 

4 Topography Upper  

Middle  

Lower  

5 Annual Rainfall WRA6 931mm 

6A 776mm 6B 784mm 6C 776mm 6D 1100mm 

6 Land Use in 2010 

I.A = Irrigation 

Area 

 

WRA6 Forest: 3,143.2km
2
 (40.8%), Bush/Grassland: 86.3km

2
 (1.1%), Wetland: 

414.9km
2
 (5.4%), Rain fed Farmland: 4,065.5km

2
 (52.7%), Total: 

7,709.9km
2
, I.A = 9,918 ha 

6A Forest: 1,253.8km
2
 (76.1%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

126.5km
2
 (7.7%), Rain fed Farmland: 266.4km

2
 (16.2%), Total: 1,646.6km

2
, 

Mainly Forest Land, I.A = 169 ha 

6B Forest: 665.5km
2
 (62.0%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 

168.4km
2
 (15.7%), Rain fed Farmland: 240.2km

2
 (22.4%), Total: 1,074.1km

2
, 

Mainly Forest Land, I.A = 152 ha 

6C Forest: 20.7km
2
 (1.6%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 58.9km

2
 

(4.5%), Rain fed Farmland: 1,233.0km
2
 (93.9%), Total: 1,312.5km

2
, I.A = 782 

ha 

6D Forest: 1,203.3km
2
 (32.7%), Bush/Grassland: 86.3km

2
 (2.4%), Wetland: 

61.1km
2
 (1.7%), Rain fed Farmland: 2,326.0km

2
 (63.3%), Total: 3,676.6km

2
, 

I.A = 8,815 ha 

7 Population in 2008 WRA6 487,339 persons 

6A 34,871 persons 6B 34,390 persons 

6C 156,078 persons 6D 262,000 persons 

8 Major Cities/Towns 6A: - 

6B: - 

6C: Kasungu (Sub-Regional Centre, Population: 616,085 in 2008) 

6D: Dwangwa (Rural MC), Chisemphere (Rural MC), Chamama (Rural MC) 

9. Existing Water 

Supply System and 

Scheme 

6A  

6B  

6C  

6D  

10. 

 

Existing irrigation 

System 

Only the schemes 

with GIS data are 

shown here. 

 

6A  

6B  

6C Jalo (2.2ha) motorised pump scheme. 

6D 

 

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

6A No hydropower plant 

No transmission line 

No substation 

6B No hydropower plant 

No transmission line 

No substation 

6C No hydropower plant 

Transmission lines to Kasungu and its suburbs 

No substation 

6D No hydropower plant 
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Transmission lines to Dwanga, and from Nkhotakota to Chintheche 

Dwanga substation 

12. Industrial Areas  

13. Estate/Village 6A CHISANU & CHIOZA  (KASUNGU) Villages were surveyed. 

6B  

6C CHIBWAZI 1 & ESTATE 81 (KASUNGU) Estates were surveyed. 

KANYENDA, KANSIMJENI & MBILA (KASUNGU) Villages were 

surveyed. 

6D DWANGWA CANE GROWERS & DWANGWA (NKHOTAKOTA) Estates 

were surveyed. 

14. Water Supply 

Development 

6A  

6B  

6C  

6D  

15. Hydropower 

Development 

6A No project 

6B No project 

6C New transmission line from Lilongwe to Songwe will pass 

6D New transmission line from Lilongwe to Songwe will pass 

16 Monitoring System  

Rainfall Gauge 6A No rainfall gauge 

6B No rainfall gauge 

6C Kasungu (monitored period:1961-2011) 

KFCTA (monitored period:1984-1990) 

6D Dwangwa (monitored period:1972-2010) 

Stream Gauge 6A No representative stream gauge 

6B 6B2 (Lingadzi at Lifupa): monitored period; 0 years, drainage area; - km
2
, 

average dry-season flows: Q75 = - m
3
/s & Q97 = - m

3
/s 

6C 6C1 (Dwangwa at Khwengwere): monitored period; 50 years, drainage area; 

2,980 km
2
, average dry-season flows: Q75 = 0.013 m

3
/s & Q97 = 0.001 m

3
/s 

6D 6D10 (Dwangwa at S53 Roadbridge (D/S)): monitored period; 25 years, 

drainage area; 7,610 km
2
, average dry-season flows: Q75 = 1.260 m

3
/s & Q97 = 

0.130 m
3
/s 

Monitoring Well 6A No monitoring data 

6B No monitoring data 

6C GN177(Mwalawanyenje School): monitored period; 4 years, the highest 

G.W.L; 2.10m, the lowest G.W.L; 7.90m, the range of periodic fluctuation is 

unclear due to few monitoring data. 

6D No monitoring data 

Water Quality 6A No monitoring 

6B No monitoring 

6C <Surface Water> 

6C1(Dwangwa River): Monitored date in rainy season; 27-Feb-2013, in dry 

season;7-Aug-2013 

pH=[7.85](6.92), Temp=[27.2](29.3)°C, EC=[196](93)μs/cm, 

TDS=[92](47)mg/l, CO3
2-

=[12](0)mg/l, HCO3
2-

=[62](20)mg/l, 

Cl
-
=[10.8](9)mg/l, SO4

2-
=[5.2](11.9)mg/l, NO3

-
=[0.001](0.079)mg/l, 

F
-
=[0.22](0.18)mg/l, Na

+
=[8](6)mg/l, K

+
=[2.9](2)mg/l, Ca

2+
=[21](6)mg/l, 

Mg
2+

=[6.4](2.6)mg/l, Fe
2+

=[0.507](0.155)mg/l, Mn
2+

=[0.002](0.001)mg/l, 

Hardness=[80](25)mg/l, Alkalinity=[71](16)mg/l, Turbidity=[160](8)NTU, 

SS=[156](4)mg/l, PO4
3-

=[0.157](0.498)mg/l, Cu
2+

=[0.007](0.011)mg/l, 

DO=[4.6](8.9)mg/l, BOD=[5](0.9)mg/l, COD=[135](2.9)mg/l, 

F.Coliform=[1760](120)nos./100ml, , F.Steptococci=[575](20)nos.100ml 

<Groundwater> 

GN177(Mwalawanyenje School): Monitored date in rainy season; 

14-Mar-2013, in dry season; 6-Aug-2013 

pH=[8.46](7.71), Temp=[25.1](25.8)°C, EC=[280](349)μs/cm, 

TDS=[140](179)mg/l, CO3
2-

=[15](11)mg/l, HCO3
2-

=[81](109)mg/l, 
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Cl
-
=[20.7](7.2)mg/l, SO4

2-
=[4.78](34.3)mg/l, NO3

-
=[0.128](0.027)mg/l, 

F
-
=[1.23](0.55)mg/l, Na

+
=[19](33)mg/l, K

+
=[5.1](10.2)mg/l, 

Ca
2+

=[17](20)mg/l, Mg
2+

=[9](7.6)mg/l, Fe
2+

=[0.001](0.001)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[79](81)mg/l, 

Alkalinity=[91](109)mg/l, Turbidity=[1.2](4)NTU, SS=[0.1](2)mg/l, 

Cu
2+

=[0.002](0.015)mg/l, DO=[8.5](8.8)mg/l, BOD=[9](4.5)mg/l, 

COD=[15](11.7)mg/l, F.Coliform=[20](0)nos./100ml, , 

F.Steptococci=[5](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

6D <Surface Water> 

6D10(Dwangwa River): Monitored date in rainy season; 10-Feb-2013, in dry 

season; 6-Aug-2013 

pH=[7.1](8.72), Temp=[24.8](25.3)°C, EC=[190](649)μs/cm, 

TDS=[92](320)mg/l, CO3
2-

=[0](20)mg/l, HCO3
2-

=[81](142)mg/l, 

Cl
-
=[8.8](61.5)mg/l, SO4

2-
=[6.31](46.3)mg/l, NO3

-
=[0.004](0.079)mg/l, 

F
-
=[0.46](0.5)mg/l, Na

+
=[7](71)mg/l, K

+
=[2.8](4.7)mg/l, Ca

2+
=[20](38)mg/l, 

Mg
2+

=[6.4](7.8)mg/l, Fe
2+

=[0.562](0.001)mg/l, Mn
2+

=[0.003](0.001)mg/l, 

Hardness=[77](126)mg/l, Alkalinity=[66](149)mg/l, Turbidity=[50](6)NTU, 

SS=[46](4)mg/l, PO4
3-

=[0.103](0.751)mg/l, Cu
2+

=[0.001](0.001)mg/l, 

DO=[5.4](4.7)mg/l, BOD=[5](6.1)mg/l, COD=[82](111)mg/l, 

F.Coliform=[1120](1,850)nos./100ml, , F.Steptococci=[660](125)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

17. Water Demand 

 

6A (Present) 

Irrigation 2,203,640m
3
/year,  Water Supply 754,768m

3
/year, Live Stock 

153,546m
3
/year 

(2035) 

Irrigation 4,665,710m
3
/year,  Water Supply 401,786 m

3
/year, Live Stock  

366,980 m
3
/year  

6B (Present) 

Irrigation 1,989,678m
3
/year,  Water Supply 486,245m

3
/year, Live Stock 

138,637m
3
/year 

(2035) 

Irrigation 4,212,694m
3
/year,  Water Supply 258,843 m

3
/year, Live Stock   

331,349 m
3
/year  

6C (Present) 

Irrigation 10,215,437m
3
/year,  Water Supply 1,529,031m

3
/year, Live Stock 

711,794m
3
/year,  

(2035) 

Irrigation 21,628,883m
3
/year,  Water Supply 2,384,725 m

3
/year, Live Stock   

1,701,215 m
3
/year  

6C/6D GBI- Upper Dwangwa (63,256 ha) 

6D (Present) 

Irrigation 129,529,959m
3
/year,  Water Supply 1,199,841m

3
/year, Live Stock 

1,205,771m
3
/year, 

(2035) 

Irrigation 274,250,469m
3
/year,  Water Supply 882,475m

3
/year, Live Stock   

1,571,141 m
3
/year  

18. Water Balance 6A Water Resources56,162,403  m
3
/year 

(Present) 

Deficit1,770,983  m
3
/year (Irrigation 1,491,009 m

3
/year,  Water Supply 

219,749 m
3
/year, Live Stock 60,224 m

3
/year) 

(2035) 

Deficit 3,710,866 m
3
/year (Irrigation 3,442,038 m

3
/year,  Water Supply 

114,998 m
3
/year, Live Stock 153,831 m

3
/year) 

6B Water Resources60,749,949  m
3
/year 

(Present) 
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Deficit 1,446,993 m
3
/year (Irrigation 1,267,349 m

3
/year,  Water Supply 

129,408 m
3
/year, Live Stock 50,236 m

3
/year) 

(2035) 

Deficit 3,198,152 m
3
/year (Irrigation 2,999,215 m

3
/year,  Water Supply 

68,131 m
3
/year, Live Stock 130,807m

3
/year) 

6C Water Resources 161,349,175 m
3
/year 

(Present) 

Deficit 8,490,875 m
3
/year (Irrigation 8,017,437 m

3
/year,  Water Supply 

188,721 m
3
/year, Live Stock 284,717 m

3
/year) 

(2035) 

Deficit 18,629,043 m
3
/year (Irrigation 17,736,400 m

3
/year,  Water Supply 

100,003 m
3
/year, Live Stock 792,641m

3
/year) 

6D Water Resources 689,661,729 m
3
/year 

(Present) 

Deficit 61,426,588 m
3
/year (Irrigation 60,520,963 m

3
/year,  Water Supply 

304,392 m
3
/year, Live Stock 601,233 m

3
/year) 

(2035) 

Deficit 162,472,274 m
3
/year (Irrigation 161,349,107 m

3
/year,  Water Supply 

223,529 m
3
/year, Live Stock 899,639 m

3
/year) 

19. Water Resources 

Development 

Facilities 

6A Mainly Forest Land Weir+M. Pumps+I.Res 

6B Mainly Forest Land Weir+M. Pumps+I.Res 

6C Dam+ Weir+M. Pumps+I.Res 

6D Dam+ Weir+M. Pumps+I.Res 
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Fact Sheet WRA 7 (7A-7H) 

N

o 

Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment South Rukuru/North Rumphi (Rukuru and Rumphi River Basins) 

2 WRA (WRU) WRA7 ( 7A, 7B, 7C, 7D, 7E, 7F, 7G, 7H) 

3 Catchment 

Area (km
2
) 

Total 12,705 

Rukuru R.B. 11,993 

N. Rumphi R.B. 712 

WRUs 7A 2,897 7B 1,302 7C 1,648 7D 2,258 

7E 1,456 7F 1,482 7G 950 7H 712 

4 Topography N. Rumphi.  

Ruku

ru 

Upper  

Middle  

Lower  

5 Annual Rainfall WRA7 807mm 

7A 842mm 7B 818mm 7C 657mm 7D 976mm 

7E 677mm 7F 661mm 7G 710mm 7H 1167mm 

6 Land Use in 2010 

I.A = Irrigation Area 

WRA7 Forest: 3,523.1km
2
 (27.8%), Bush/Grassland: 1,174.8km

2
 (9.3%), Wetland: 

615.9km
2
 (4.9%), Rain fed Farmland: 7,342.9km

2
 (58.0%), Total: 

12,656.7km
2
, I.A = 2,840 ha 

7A Forest: 325.0km
2
 (11.1%), Bush/Grassland: 24.9km

2
 (0.9%), Wetland: 

247.9km
2
 (8.5%), Rain fed Farmland: 2,332.2km

2
 (79.6%), Total: 2,930.0km

2
, 

I.A = 856 ha 

7B Forest: 116.1km
2
 (9.4%), Bush/Grassland: 0.7km

2
 (0.1%), Wetland: 102.4km

2
 

(8.3%), Rain fed Farmland: 1,022.1km
2
 (82.3%), Total: 1,241.3km

2
, I.A = 363 

ha 

7C Forest: 879.4km
2
 (54.0%), Bush/Grassland: 26.2km

2
 (1.6%), Wetland: 

112.3km
2
 (6.9%), Rain fed Farmland: 610.4km

2
 (37.5%), Total: 1,628.3km

2
, 

I.A = 235 ha 

7D Forest: 562.5km
2
 (25.0%), Bush/Grassland: 18.2km

2
 (0.8%), Wetland: 65.4km

2
 

(2.9%), Rain fed Farmland: 1,601.9km
2
 (71.3%), Total: 2,247.9km

2
, I.A = 597 

ha 

7E Forest: 458.1km
2
 (31.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 53.2km

2
 

(3.6%), Rain fed Farmland: 952.4km
2
 (65.1%), Total: 1,463.6km

2
, I.A = 374 ha 

7F Forest: 662.3km
2
 (44.6%), Bush/Grassland: 576.1km

2
 (38.8%), Wetland: 

8.8km
2
 (0.6%), Rain fed Farmland: 238.3km

2
 (16.0%), Total: 1,485.6km

2
, I.A 

= 119 ha 

7G Forest: 341.8km
2
 (35.7%), Bush/Grassland: 150.6km

2
 (15.7%), Wetland: 

24.5km
2
 (2.6%), Rain fed Farmland: 439.9km

2
 (46.0%), Total: 956.8km

2
, I.A = 

221 ha 

7H Forest: 177.9km
2
 (25.3%), Bush/Grassland: 378.3km

2
 (53.8%), Wetland: 

1.32km
2
 (0.2%), Rain fed Farmland: 145.7km

2
 (20.7%), Total: 703.2km

2
, I.A = 

76 ha 

7 Population in 2008 WRA7 854,518 persons 

7A 210,562 persons 7B 138,995 persons 

7C 73,974 persons 7D 236,765 persons 

7E 65,672 persons 7F 43,763 persons 

7G 68,412 persons 7H 16,375 persons 

8 Major Cities/Towns 7A: Mzimba (Distric MC, Population: 724,873 in 2008),  

       Edingeni (Rural MC), Embangweni (Rural MC) 

7B: Euthini (District MC), Bulala  (Rural MC) 

7C: Mbalachanda  (Rural MC) 

7D: Ekwendeni  (Rural MC), Chikangawa (Rural MC) 
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7E: - 

7F: Rumphi (District MC, Population: 169,112 in 2008),  

      Bolero  (Rural MC), Living stonia  (Rural MC) 

7G: Mphompha  (Rural MC) 

7H: - 

9. Existing Water Supply 

System and Scheme 

7A  

7B  

7C  

7D Mzuzu Zone of NRWB (Mzuzu Scheme, Ekwendeni Scheme) 

7E  

7F  

7G  

7H  

10

. 

 

Existing irrigation 

System 

Only the schemes with 

GIS data are shown 

here 

 

7A  

7B  

7C  

7D  

7E  

7F  

7G Mzokoto (2.5ha) tredle pump scheme. 

7H  

11. 

 

Existing Hydropower 

Plant & Electric 

Supply  

7A No hydropower plant 

Transmission lines around Mzimba and its suburbs,  and to country boundary 

No substation 

7B No hydropower plant 

Transmission lines to Euthini and its suburbsm  and to country boundary 

No substation 

7C No hydropower plant 

Transmission line from Euthini to Mzuzu 

No substation 

7D No hydropower plant 

Transmission lines from Mzuzu to Rumphi and from Euthini to Rumphi 

No substation 

7E No hydropower plant 

Transmission linesfrom Euthini to Rumphi 

No substation 

7F No hydropower plant 

Transmission lines to Rumphi and its suburbs 

No substation 

7G No hydropower plant 

Transmission lines from Mzuzu to Livingstonia and to Rumphi 

A substation near Rumphi (Bwengu substation) 

7H No hydropower plant 

Transmission lines from Rumphi to Karonga via Livingstonia 

Livingstonia substation 

12 Industrial Areas  

13

. 

Estate/Village 7A JACOMA (MZIMBA) Estate was surveyed. MPONDA MVULA, 

KATAMBALALA, ZEBEDIA & JENDA Villages were surveyed. 

7B  

7C CHATUMBWA & NKHUTAMAJI, & NTHAWATAWA (RUMPHI) Villages 

were surveyed. 

7D  

7E  

7F BONGOLOLO (RUMPHI) Ville. was surveyed. 

7G MGOMAKHANDA & VWALAKO (RUMPHI) Villages were surveyed 

7H NKHOZO (RUMPHI) Estate was surveyed. 

14 Water Supply 7A  
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. Development 7B  

7C  

7D ・Water Supply Consultancy/Supervision, and Distribution pipelines for Mzuzu 

Town. 

7E  

7F  

7G  

7H  

15

. 

Hydropower 

Development 

7A New transmission line from Lilongwe to Songwe will pass 

7B No project 

7C No project 

7D No project 

7E No project 

7F Rumphi hydropower project 

7G Henga Valley and Lower Fufu hydropower project 

New transmission line from Lilongwe to Songwe will pass 

7H Intake for Lower Fufu hydropower project on the North Rumphi River 

New transmission line from Lilongwe to Songwe will pass 

16 Monitoring System  

Rainfall Gauge 7A Mzimba (monitored period:1933-2010) 

Embangweni (monitored period:1943-1953, 1978-1990) 

Mbawa (monitored period:1952-2004, 2007, 2009) 

7B M'mbelwa (monitored period:1949-1960, 1971-1990) 

Euthini (monitored period:1969-1990) 

 

7C No rainfall gauge 

7D Mzuzu (monitored period:1961-2010) 

Bwengu (monitored period:1978-1990) 

Zombwe (monitored period:1945-1990) 

Chikangawa (monitored period:1953-1990, 2000-2005) 

7E Bolero (monitored period:1962-2010) 

7F Rumphi (monitored period:1952-1969, 1972-1990, 1996-1997) 

7G No rainfall gauge 

7H No rainfall gauge 

Stream Gauge 7A 7A3 (South Rukuru at Chimsewezo): monitored period; 30 years, drainage 

area; 958 km
2
, average dry-season flows: Q75 = 0.295 m

3
/s & Q97 = 0.056 m

3
/s 

7B No representative stream gauge 

7C No representative stream gauge 

7D 7D4 (Kasitu at Edundu): monitored period; 43 years, drainage area; 766 km
2
, 

average dry-season flows: Q75 = 0.169 m
3
/s & Q97 = 0.012 m

3
/s 

7D8 (Lunyangwa at Zombwe): monitored period; 42 years, drainage area; 

513 km
2
, average dry-season flows: Q75 = 1.667 m

3
/s & Q97 = 0.775 m

3
/s 

7E No representative stream gauge 

7F 7F2 (South Rumphi at Rumphi): monitored period; 50 years, drainage area; 

476 km
2
, average dry-season flows: Q75 = 2.985 m

3
/s & Q97 = 1.896 m

3
/s 

7G 7G14 (South Rukuru at Phwezi): monitored period; 51 years, drainage area; 

11,800 km
2
, average dry-season flows: Q75 = 8.084 m

3
/s & Q97 = 3.491 m

3
/s 

7G18 (South Rukuru at Mlowe): monitored period; 25 years, drainage area; 

12,088 km
2
, average dry-season flows: Q75 = 11.134 m

3
/s & Q97 = 5.338 m

3
/s 

7H 7H1 (North Rumphi at Phoka Court): monitored period; 44 years, drainage 

area; 419 km
2
, average dry-season flows: Q75 = 4.639 m

3
/s & Q97 = 3.005 m

3
/s 

7H3 (North Rumphi at Chiweta): monitored period; 30 years, drainage area; 

683 km
2
, average dry-season flows: Q75 =7.336 m

3
/s & Q97 = 4.695 m

3
/s 

Monitoring Well 7A No monitoring well 

7B No monitoring well 

7C No monitoring well 

7D GN167(Endongolweni School): monitored period; 4 years, the highest G.W.L; 
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7.85m, the lowest G.W.L; 11.97m, the range of periodic fluctuation is within 

1m. The groundwater table has decreased with little periodic cycle since the 

monitoring began. 

7E No monitoring well 

7F No monitoring well 

7G No monitoring well 

7H No monitoring well 

Water Quality 7A <Surface Water> 

7A3(South Rukuku River): Monitored date in rainy season; 7-Mar-2013, in dry 

season; 16-Aug-2013 

pH=[7.27](8.03), Temp=[24](17)°C, EC=[154](201)μs/cm, 

TDS=[79](97)mg/l, CO3
2-

=[0](9)mg/l, HCO3
2-

=[69](71)mg/l, 

Cl
-
=[8.9](9.9)mg/l, SO4

2-
=[5.81](5.86)mg/l, NO3

-
=[0.03](0.001)mg/l, 

F
-
=[0.63](0.57)mg/l, Na

+
=[12](14)mg/l, K

+
=[4](2.9)mg/l, 

Ca
2+

=[11.2](13)mg/l, Mg
2+

=[4](6.8)mg/l, Fe
2+

=[0.843](0.87)mg/l, 

Mn
2+

=[0.003](0.001)mg/l, Hardness=[45](62)mg/l, Alkalinity=[56](73)mg/l, 

Turbidity=[2](0.6)NTU, SS=[0.1](1)mg/l, PO4
3-

=[0.042](0.569)mg/l, 

Cu
2+

=[0.004](0.001)mg/l, DO=[4.1](6.9)mg/l, BOD=[2.2](3)mg/l, 

COD=[43](44.7)mg/l, F.Coliform=[900](1,700)nos./100ml, , 

F.Steptococci=[80](0)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

7B No monitoring 

7C No monitoring 

7D <Surface Water> 

7D4(Kasitu River): Monitored date in rainy season; 7-Mar-2013, in dry season; 

not sampled due to dry up 

pH=[8.03](-), Temp=[29.3](-)°C, EC=[198](-)μs/cm, TDS=[99](-)mg/l, 

CO3
2-

=[10](-)mg/l, HCO3
2-

=[77](-)mg/l, Cl
-
=[6](-)mg/l, SO4

2-
=[4.01](-)mg/l, 

NO3
-
=[0.017](-)mg/l, F

-
=[0.57](-)mg/l, Na

+
=[12](-)mg/l, K

+
=[4](-)mg/l, 

Ca
2+

=[15](-)mg/l, Mg
2+

=[6.3](-)mg/l, Fe
2+

=[0.367](-)mg/l, 

Mn
2+

=[0.001](-)mg/l, Hardness=[64](-)mg/l, Alkalinity=[79](-)mg/l, 

Turbidity=[20](-)NTU, SS=[13](-)mg/l, PO4
3-

=[0.035](-)mg/l, 

Cu
2+

=[0.003](-)mg/l, DO=[5.1](-)mg/l, BOD=[2.2](-)mg/l, COD=[29](-)mg/l, 

F.Coliform=[1060](-)nos./100ml, , F.Steptococci=[990](-)nos.100ml 

<Groundwater> 

GN167(Endongolweni School): Monitored date in rainy season; 14-Mar-2013, 

in dry season;  7-Aug-2013 

pH=[6.8](7.12), Temp=[26.3](23.6)°C, EC=[2300](2,157)μs/cm, 

TDS=[1160](1,015)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[550](500)mg/l, 

Cl
-
=[397](376)mg/l, SO4

2-
=[11.5](11.5)mg/l, NO3

-
=[1.348](1.88)mg/l, 

F
-
=[0.75](0.32)mg/l, Na

+
=[77](68)mg/l, K

+
=[9.8](9.6)mg/l, 

Ca
2+

=[238](267)mg/l, Mg
2+

=[62.2](31)mg/l, Fe
2+

=[0.003](0.072)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[850](794)mg/l, 

Alkalinity=[451](410)mg/l, Turbidity=[2](1)NTU, SS=[0.1](6)mg/l, 

Cu
2+

=[0.004](0.001)mg/l, DO=[2.2](6.1)mg/l, BOD=[6.5](4.1)mg/l, 

COD=[31](14.1)mg/l, F.Coliform=[0](0)nos./100ml, , 

F.Steptococci=[0](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

7E No monitoring 

7F No monitoring 

7G <Surface Water> 

7G14(South Rukuku River): Monitored date in rainy season; 7-Mar-2013, in 

dry season; 14-Aug-2013 

pH=[7.68](7.38), Temp=[27.2](16.1)°C, EC=[109](87)μs/cm, 

TDS=[55](44)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[38](17)mg/l, 

Cl
-
=[12.5](9.9)mg/l, SO4

2-
=[2.19](12.2)mg/l, NO3

-
=[0.001](0.063)mg/l, 
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F
-
=[0.38](0.15)mg/l, Na

+
=[11](7)mg/l, K

+
=[2.9](1.4)mg/l, Ca

2+
=[6](5.1)mg/l, 

Mg
2+

=[2.1](2)mg/l, Fe
2+

=[0.787](0.31)mg/l, Mn
2+

=[0.006](0.001)mg/l, 

Hardness=[25](22)mg/l, Alkalinity=[31](13)mg/l, Turbidity=[120](15)NTU, 

SS=[50](14)mg/l, PO4
3-

=[0.136](0.57)mg/l, Cu
2+

=[0.002](0.001)mg/l, 

DO=[6.2](7)mg/l, BOD=[1.9](5.8)mg/l, COD=[11](14.1)mg/l, 

F.Coliform=[270](2,350)nos./100ml, , F.Steptococci=[100](0)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

7H <Surface Water> 

7H3(North Rumphi River): Monitored date in rainy season; 7-Mar-2013, in dry 

season; 14-Aug-2013 

pH=[7.69](7.34), Temp=[25.1](16.4)°C, EC=[51](32)μs/cm, 

TDS=[25](16)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[11](7)mg/l, 

Cl
-
=[5.4](3.3)mg/l, SO4

2-
=[5.41](3.84)mg/l, NO3

-
=[0.035](0.001)mg/l, 

F
-
=[0.6](0.14)mg/l, Na

+
=[5](2)mg/l, K

+
=[1](0.9)mg/l, Ca

2+
=[3](2.2)mg/l, 

Mg
2+

=[1](0.9)mg/l, Fe
2+

=[0.291](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[12](9)mg/l, Alkalinity=[9](5)mg/l, Turbidity=[10](0.8)NTU, 

SS=[5](6)mg/l, PO4
3-

=[0.007](0.755)mg/l, Cu
2+

=[0.003](0.001)mg/l, 

DO=[7.1](7.1)mg/l, BOD=[1.9](3.6)mg/l, COD=[60](8.6)mg/l, 

F.Coliform=[1240](0)nos./100ml, , F.Steptococci=[250](200)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

17

. 

Water Demand 

 

7A (Present) 

Irrigation 5,140,580m
3
/year,  Water Supply 1,635,257m

3
/year, Live Stock 

1,207,613m
3
/year, 

(2035) 

Irrigation 11,401,184m
3
/year,  Water Supply 2,322,408 m

3
/year, Live Stock   

10,112,549 m
3
/year  

 7A/7B/7C GBI- South Rukuru (95,298 ha) 

7B (Present)  

Irrigation 2,156,585m
3
/year,  Water Supply 319,873m

3
/year, Live Stock 

530,735m
3
/year, 

(2035) 

Irrigation 4,783,044m
3
/year,  Water Supply 275,751 m

3
/year, Live Stock   

4,444,368 m
3
/year  

7C (Present)  

Irrigation 1,428,583m
3
/year,  Water Supply 382,605m

3
/year, Live Stock 

307,016m
3
/year, 

(2035) 

Irrigation 3,168,425m
3
/year,  Water Supply 486,469 m

3
/year, Live Stock   

2,274,066 m
3
/year  

7D (Present)  

Irrigation 3,601,147m
3
/year,  Water Supply 7,876,084m

3
/year, Live Stock 

812,176m
3
/year, 

(2035) 

Irrigation 7,986,907m
3
/year,  Water Supply 27,970,199 m

3
/year, Live Stock   

6,706,054 m
3
/year  

7E (Present)  

Irrigation 2,291,854m
3
/year,  Water Supply 358,465m

3
/year, Live Stock 

472,424m
3
/year, 

(2035) 

Irrigation 5,083,053m
3
/year,  Water Supply 369,330 m

3
/year, Live Stock   

3,357,800 m
3
/year  

 GBI- Mpherembe (29,273 ha) 

7F (Present)  

Irrigation 775,155m
3
/year,  Water Supply 1,049,305m

3
/year, Live Stock 
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104,157m
3
/year, 

(2035) 

Irrigation 1,719,199m
3
/year,  Water Supply 1,863,554 m

3
/year, Live Stock   

294,083 m
3
/year  

7G (Present)  

Irrigation 1,441,472m
3
/year,  Water Supply 206,886m

3
/year, Live Stock 

193,681m
3
/year, 

(2035) 

Irrigation 3,197,011m
3
/year,  Water Supply 330,800 m

3
/year, Live Stock   

533,656 m
3
/year  

7H (Present)  

Irrigation 495,596m
3
/year,  Water Supply 149,452m

3
/year, Live Stock 

61,794m
3
/year 

(2035) 

Irrigation 1,099,172m
3
/year,  Water Supply 248,997 m

3
/year, Live Stock   

114,199 m
3
/year  

18

. 

Water Balance 7A Water Resources 224,351,962 m
3
/year 

(Present) 

Deficit 3,741,177 m
3
/year (Irrigation 3,008,707 m

3
/year,  Water Supply 

355,733 m
3
/year, Live Stock 376,737  m

3
/year) 

(2035) 

Deficit 11,868,302 m
3
/year (Irrigation 7,741,725 m

3
/year,  Water Supply 

513,615 m
3
/year, Live Stock 3,612,963 m

3
/year) 

7B Water Resources 322,744,877 m
3
/year 

(Present) 

Deficit 1,303,487 m
3
/year (Irrigation 1,073,914 m

3
/year,  Water Supply 70,653 

m
3
/year, Live Stock 158,920 m

3
/year) 

(2035) 

Deficit 4,543,345 m
3
/year (Irrigation 2,988,384 m

3
/year,  Water Supply 60,861 

m
3
/year, Live Stock 1,494,099 m

3
/year) 

7C Water Resources 400,910,912 m
3
/year 

(Present) 

Deficit 1,081,148 m
3
/year (Irrigation 881,839 m

3
/year,  Water Supply 102,578 

m
3
/year, Live Stock 96,731 m

3
/year) 

(2035) 

Deficit 3,096,222 m
3
/year (Irrigation 2,180,374 m

3
/year,  Water Supply 

133,415 m
3
/year, Live Stock 782,433 m

3
/year) 

7D Water Resources 325,938,354 m
3
/year 

(Present) 

Deficit 487,515 m
3
/year (Irrigation 355,395 m

3
/year,  Water Supply 40,936 

m
3
/year, Live Stock 91,184 m

3
/year) 

(2035) 

Deficit 20,549,330 m
3
/year (Irrigation 1,660,223 m

3
/year,  Water Supply 

17,749,510 m
3
/year, Live Stock 1,139,597 m

3
/year) 

7E Water Resources 440,234,468 m
3
/year 

(Present) 

Deficit 1,795,235 m
3
/year (Irrigation 1,544,805 m

3
/year,  Water Supply 95,112 

m
3
/year, Live Stock 155,318 m

3
/year) 

(2035) 

Deficit 5,150,400 m
3
/year (Irrigation 3,791,302 m

3
/year,  Water Supply 

100,023 m
3
/year, Live Stock 1,259,075 m

3
/year) 

7F Water Resources 519,409,018 m
3
/year 

(Present) 

Deficit 673,943 m
3
/year (Irrigation 379,404 m

3
/year,  Water Supply 266,573 

m
3
/year, Live Stock 27,965 m

3
/year) 

(2035) 

Deficit 1,557,471 m
3
/year (Irrigation 960,742 m

3
/year,  Water Supply 502,407 

m
3
/year, Live Stock 94,322 m

3
/year) 
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7G Water Resources 890,473,088 m
3
/year 

(Present) 

Deficit 653,539 m
3
/year (Irrigation 573,462 m

3
/year,  Water Supply 40,810 

m
3
/year, Live Stock 39,267 m

3
/year) 

(2035) 

Deficit 1,967,639 m
3
/year (Irrigation 1,750,144 m

3
/year,  Water Supply 79,755 

m
3
/year, Live Stock 137,741 m

3
/year) 

7H Water Resources 72,589,801 m
3
/year 

(Present) 

Deficit 667,948 m
3
/year (Irrigation 495,478 m

3
/year,  Water Supply 122,018 

m
3
/year, Live Stock 50,451 m

3
/year) 

(2035) 

Deficit 1,395,438 m
3
/year (Irrigation 1,098,911 m

3
/year,  Water Supply 

203,291 m
3
/year, Live Stock 93,236 m

3
/year) 

19

. 

Water Resources 

Development 

Facilities 

7A Karuwela, Thanthe, Mzimba & Munjiri P. 

Damsites→Dam+Weir+M.Pump/Canal+I.Res 

7B S.Dam+Weir+M.Pump/Canal+I.Res 

7C Weir+M.Pump/Canal+I.Res 

7D Weir+M.Pump/Canal+I.Res 

7E S.Dam+Weir+M Pump/Canal+I.Res 

7F Rumphi P. Damsite→S.Dam+Weir+M.Pump/Canal+I.Res 

7G Henga & Lower Fufu P. Damsites→Weir+M.Pump/Canal+I.Res 

7H Nil 



 

 

Final Report: Part I Existing Condition 

Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

150  CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 

NEWJEC Inc. 
 

Fact Sheet for WRA 8 (8A) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment North Rukuru (North Rukuru River Bain) 

2 WRA (WRU) WRA8 (8A) 

3 Catchment Area(km
2
) 2,091 

4 

Topography 

Upper  

Middle  

Lower  

5 Annual Rainfall 1285mm 

6 Land Use in 2010 

I.A = Irrigation Area 

Forest: 1,233.6km
2
 (59.2%), Bush/Grassland: 341.0km

2
 (16.4%), Wetland: 

5.4km
2
 (0.3%), Rain fed Farmland: 502.3km

2
 (24.1%), Total: 2,082.3km

2
, I.A = 

445 ha 

7 Population in 2008 72,540 persons 

8 Major Cities/Towns Nthalire TC  (Rural MC) 

9. Existing Water Supply System 

and Scheme 
 

10. 

 

Existing irrigation System 

 
 

11. 

 

Existing Hydropower Plant & 

Electric Supply  

No hydropower plant 

Transmission lines from Karonga to Chitipa 

No substation 

12. Industrial Areas  

13.  Estate/Village KAYEREKELA (KARONGA) Ville. was surveyed. 

14. Water Supply Development  

15. Hydropower Development No project (New transmission line from Lilongwe to Songwe will pass) 

16 Monitoring System  

Rainfall Gauge No rainfall gauge 

Stream Gauge 

8A5 (North Rukuru at Mwakimeme): monitored period; 40 years, drainage area; 

1,860 km
2
, average dry-season flows: Q75 = 4.297 m

3
/s & Q97 = 2.729 m

3
/s 

8A8 (North Rukuru at Uledi): monitored period; 16 years, drainage area; 

1,244 km
2
, average dry-season flows: Q75 = 2.450 m

3
/s & Q97 = 1.535 m

3
/s 

Monitoring Well GN168 (Karonga Well Field): not monitored because of vandalizing. 

Water Quality 

<Surface Water> 

8A8(North Rukuru River): Monitored date in rainy season; 6-Mar-2013, in dry 

season; 14-Aug-2013 

pH=[7.69](7.29), Temp=[25.7](22.2)°C, EC=[47](38)μs/cm, TDS=[24](19)mg/l, 

CO3
2-

=[0](0)mg/l, HCO3
2-

=[9](12)mg/l, Cl
-
=[7](3.6)mg/l, 

SO4
2-

=[3.1](2.98)mg/l, NO3
-
=[0.001](0.001)mg/l, F

-
=[0.32](0.9)mg/l, 

Na
+
=[3](2)mg/l, K

+
=[1](0.7)mg/l, Ca

2+
=[3.4](3.2)mg/l, Mg

2+
=[1](1)mg/l, 

Fe
2+

=[0.413](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, Hardness=[13](12)mg/l, 

Alkalinity=[7](9)mg/l, Turbidity=[60](0.4)NTU, SS=[25](6)mg/l, 

PO4
3-

=[0.049](1.089)mg/l, Cu
2+

=[0.004](0.001)mg/l, DO=[5.7](7.2)mg/l, 

BOD=[2.6](9.5)mg/l, COD=[86](22.7)mg/l, 

F.Coliform=[2220](150)nos./100ml, , F.Steptococci=[960](50)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

17. Water Demand 

 

(Present)  

Irrigation 4,088,837m
3
/year,  Water Supply 444,747m

3
/year, Live Stock 

388,793m
3
/year, 
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(2035) 

Irrigation 9,647,253m
3
/year,  Water Supply 484,070 m

3
/year, Live Stock 755,841 

m
3
/year  

18. 

Water Balance 

Water Resources 463,782,084 m
3
/year 

(Present) 

Deficit 1,546,958 m
3
/year (Irrigation 1,417,089 m

3
/year,  Water Supply 61,696 

m
3
/year, Live Stock 68,172 m

3
/year) 

(2035) 

Deficit 4,065,491 m
3
/year (Irrigation 3,834,971 m

3
/year,  Water Supply 67,191 

m
3
/year, Live Stock 163,330 m

3
/year) 

19. Water Resources Development 

Facilities 
North Rukuru P. Damsite (L/R)→S.Dam+Weir+M. Pumps+I.Res 
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Fact Sheet for WRA 9 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Songwe/Lufira (Songwe and Lufira River Basin) 

2 WRA (WRU) WRA9 (9A, 9B) 

3 Catchment 

Area 

Songwe R.B. 

(9B) 
4,215 km

2
 (45 % in Malawi, 55 % in Tanzania) 

  Lufira R.B.(9A) 1,790 

4 Topography 9B 

 

Upper The Songwe headwaters is composed of Hills and Plateau of which 

elevation ranges from 1,200 m to 1,600 m with the highest point of 

1,970 m. There are numerous wetlands in the flatter areas. 

The Northeastern areas are sub-catchments of the Itumba and Mwati river 

basins located in Tanzania. Their elevation ranges from 1,200 m to 

2,300 m. 

Middle On the right bank, there are sub-catchment of the Kaseya River and lies 

mainly between 1,200 m and 1,350 m. The plain is very flat and extends in 

the form of wetlands (dambos). 

On the left bank and on the right bank after confluence of the Kaseya 

River, hilly areas extends with an elevation ranging from 750 m to 

1,800 m. There are numerous steep streams draining directly into the 

Songwe River. 

Lower After escarpment with an elevation of 600 m to 1,000 m, the Songwe 

River enters the floodplain with flat to very gentle slopes, ranging in 

elevation from 475 m to 550 m. There are well-developed natural levee on 

the alluvium. 

9A Upper 

–Mid. 
 

Lower  

5 Annual Rainfall Songwe(9B) 1033mm 

Lufira(9A) 1101mm 

6 Land Use in 

2000 

(under 

estimation of 

land use 

changes) 

I.A = Irrigation 

Area 

WRA9 Forest: 1,106.2km
2
 (30.2%), Bush/Grassland: 187.3km

2
 (5.1%), Wetland: 

144.5km
2
 (3.9%), Rain fed Farmland: 2,225.6km

2
 (60.8%), Total: 

3,663.6km
2
 

9A Forest: 745.1km
2
 (42.8%), Bush/Grassland: 176.5km

2
 (10.2%), Wetland: 

27.3km
2
 (1.6%), Rain fed Farmland: 790.3km

2
 (45.4%), Total: 

1,739.0km
2
 LA=1,367 ha 

9B Forest: 361.2km
2
 (18.8%), Bush/Grassland: 10.9km

2
 (0.6%), Wetland: 

117.2km
2
 (6.1%), Rain fed Farmland: 1,435.4km

2
 (74.6%), Total: 

1,924.6km
2
 LA=752 ha 

7 Population in 2002 WRA9 247,659 persons 

9A 110,021 persons 9B 137,638 persons 

8 Major Cities/Towns 9A: - 

9B: Citipa (District MC, Population: 179,072 in 2008),  

       Misuku  (Rural MC), Kaporo  (Rural MC) 

9 Existing 

Water  

Supply  

 

9B Upper  Lacking reliable and safe water sources for domestic water use 

Middle  Piped water system in 46 villages of Mwenechendo TA utilizing Mafinga 

hills as water source 

Lower  Gravity and natural water for their domestic water sources 

9A Upper-Mid.  

Lower  

10 Existing 9B Upper Maize as the main crop for irrigation 

Operational three small-scale schemes in Chitipa district using motorized 
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Irrigation 

System  

 

pumps under the supervision of farmers’ group 

Middle Pumped water irrigation from rivers in most part of Chitipa 

Small-scale irrigation scheme in Ibanda village covering 62 households  

Lower Mainly rainfed cultivation 

9A Upper-Mid.  

Lower  

11 Existing 

Hydropower Plant & 

Electric Supply 

9B No hydropower plant 

Two electric transmission lines to Chitipa town and to the lakeshore 

Chipita Substation 

9A No hydropower plant 

Two electric transmission lines to Chitipa town and to the lakeshore 

No substation 

12 Industrial Areas 9B No industrial areas 

9A  

13 Estate/Village 9B NJENGA, NANDUNDA & CHINUKHA (CHITIPA) Villages were 

surveyed. 

Two GBI projects: Chitipa and Karonga/Kaporo, total area of 53,165 ha 

9A MWANJASI (KARONGA) & CHENDO (CHITIPA) Villages were 

surveyed. 

14 Water Supply 

Development 

9B under studying 

9A  

15 Hydropower 

Development 

9B Manolo (Lower Songwe), Sofwe (Middle Songwe), Bupigu (Upper 

Songwe) multi-purpose dam project 

New transmission line from Lilongwe to new substation near the Manolo 

(Lower Songwe substation) which will extend to Tanzania 

9A New transmission line from Lilongwe to Songwe will pass 

16 Monitoring System  

9B Rainfall 

Gauge 

Upper  Upper: Kameme 

Middle Middle: Chipta (monitored period: 1957 – 2011) 

Lower Lower: Misuku (monitored period: 1946 – 1957, 1976 – 1989) 

Stream 

Gauge 

Upper   9B6 (Ipenza): monitored period; 28 years, drainage are; 815 km
2
,  

average dry-season flows: Q75 = 0.705 m
3
/s & Q97 = 0.325 m

3
/s 

Middle 9B4 (Ichinga): monitored period; 21 years, drainage are; 3,140 km
2
,  

average dry-season flows: Q75 = 0.000 m
3
/s & Q97 = 0.000 m

3
/s 

Lower 9B7 (Mwandenga): monitored period; 25 years, drainage are; 3,864 km
2
,  

average dry-season flows: Q75 = 12.185 m
3
/s & Q97 = 8.656 m

3
/s 

Monitoring 

Well 

Upper GN174(Chitipa W/Office): monitored period; 4 years, the highest G.W.L; 

4.94m, the lowest G.W.L; 7.12m, the range of periodic fluctuation is about 

2m. 

GN175 (Chitipa Well Field): not monitored because of  vandalizing. 

Lower No monitoring well 

Middle No monitoring well 

Water 

Quality 

Upper <Surface Water> 

9B4(Songwe River): Monitored date in rainy season; 6-Mar-2013, in dry 

season; 15-Aug-2013 

pH=[7.43](7.31), Temp=[28.5](17.4)°C, EC=[83](97)μs/cm, 

TDS=[42](50)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[13](33)mg/l, 

Cl
-
=[10](6.6)mg/l, SO4

2-
=[10.3](8.45)mg/l, NO3

-
=[0.038](0.001)mg/l, 

F
-
=[0.41](0.69)mg/l, Na

+
=[8](7)mg/l, K

+
=[2.8](2.3)mg/l, 

Ca
2+

=[4](7)mg/l, Mg
2+

=[1](2.5)mg/l, Fe
2+

=[1.19](0.038)mg/l, 

Mn
2+

=[0.001](0.001)mg/l, Hardness=[16](27)mg/l, 

Alkalinity=[11](27)mg/l, Turbidity=[120](14)NTU, SS=[59](24)mg/l, 

PO4
3-

=[0.111](1.185)mg/l, Cu
2+

=[0.003](0.001)mg/l, DO=[6](6.6)mg/l, 
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BOD=[2.2](0.8)mg/l, COD=[70](2.4)mg/l, 

F.Coliform=[3450](520)nos./100ml, , F.Steptococci=[370](80)nos.100ml 

<Groundwater> 

GN175(Chitipa Well Field): Monitored date in rainy season; 6-Mar-2013, 

in dry season;  15-Aug-2013 

pH=[6](6.94), Temp=[25.6](24.2)°C, EC=[78](99)μs/cm, 

TDS=[39](53)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[17](32)mg/l, 

Cl
-
=[10.8](9.9)mg/l, SO4

2-
=[5.05](5.07)mg/l, NO3

-
=[0.092](0.001)mg/l, 

F
-
=[0.58](0.6)mg/l, Na

+
=[9](9)mg/l, K

+
=[0.4](5.8)mg/l, Ca

2+
=[4](5)mg/l, 

Mg
2+

=[1.2](1)mg/l, Fe
2+

=[0.026](1.43)mg/l, Mn
2+

=[0.001](0.42)mg/l, 

Hardness=[14](19)mg/l, Alkalinity=[13](16)mg/l, Turbidity=[2](1)NTU, 

SS=[0.1](14)mg/l, Cu
2+

=[0.004](0.001)mg/l, DO=[4.8](6.8)mg/l, 

BOD=[3.1](5.1)mg/l, COD=[9](19.6)mg/l, 

F.Coliform=[98](2)nos./100ml, , F.Steptococci=[50](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

Lower No monitoring 

Middle No monitoring 

9A Rainfall 

Gauze 

Upper-Mid No rainfall gauge 

Lower Karonga (monitored period: 1961-2011) 

Stream 

gauge 

Upper-Mid

. 

9A9 (Sekwa at Wenga): monitored period; 18 years, drainage are; 84 km
2
, 

average dry-season flows: Q75 = 0.173 m
3
/s & Q97 = 0.091 m

3
/s 

9A4 (Lufira at Chilanga): monitored period; 18 years, drainage are; 

774 km
2
, average dry-season flows: Q75 = 0.912 m

3
/s & Q97 = 0.333 m

3
/s 

Lower 9A2 (Lufira at Ngerenge): monitored period; 30 years, drainage are; 

1,410 km
2
, average dry-season flows: Q75 = 2.134 m

3
/s & Q97 = 0.882 m

3
/s 

Monitoring 

Well 

Upper-Mid

. 
No monitoring well 

Lower No monitoring well 

Water 

Quality 

Upper-Mid

. 
No monitoring 

Lower No monitoring 

17 Water 

Demand 

 

Irrigation 

 

9B (Present)  

13,779,900 m
3
/year, 

(2035) 

24,061,743 m
3
/year 

 GBI-Chitipa (19,833 ha), 9A/9 B/17A GBI-Karonga/Kaporo (36,451 ha) 

9A (Present)  

7,573,930 m
3
/year,  

(2035) 

13,225,201 m
3
/year 

Water 

Supply 

9B (Present) 

425,746 m
3
/year 

(2035) 

456,291 m
3
/year 

9A (Present)  

386,058 m
3
/year 

(2035) 

406,368 m
3
/year 

Live Stock 9B (Present)  

1,245,224 m
3
/year 

(2035) 

2,454,139 m
3
/year 

9A (Present)  

684,835 m
3
/year 

(2035) 



Project for National Water  

Resources Master Plan  

in the Republic of Malawi 

 

 

Final Report: Part I Existing Condition 

 

CTI Engineering International Co., Ltd. 
ORIENTAL CONSULTANTSS CO., LTD. 
NEWJEC Inc. 

155 

 

1,054,352 m
3
/year 

Hydropow

er 

9B  

9A  

18 Water Balance 9B Water Resources 277,369,222 m
3
/year 

(Present) 

Deficit 11,079,318 m
3
/year (Irrigation 10,319,098 m

3
/year,  Water Supply 

135,902 m
3
/year, Live Stock 624,318 m

3
/year) 

(2035) 

Deficit  

20,669,459 m
3
/year (Irrigation 19,268,446 m

3
/year,  Water Supply 

145,776 m
3
/year, Live Stock 1,255,236 m

3
/year) 

9A Water Resources 239,013,390 m
3
/year 

(Present) 

Deficit 5,975,102 m
3
/year (Irrigation 5,501,317 m

3
/year,  Water Supply 

133,652 m
3
/year, Live Stock 340,132 m

3
/year) 

(2035) 

Deficit 11,128,497 m
3
/year (Irrigation 10,444,714 m

3
/year,  Water Supply  

140,720 m
3
/year, Live Stock 543,064  m

3
/year) 

19 Water resources  

Development 

Facilities 

9B Bupigu (U. Songwe), Sofwe (M. Songwe), Manolo (L. Songwe) & 

Kyungu P. Damsites→ Dams+Weir+M Pump/Canal+I.Res 

9A Lufilya P. Damsite→ Dams+Weir+M.Pump/Canal+I.Res 
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Fact Sheet for WRA 10 (10A) 

No Basin Parameters Particular Features of Basin/Sub-Basin 

1 Name of Catchment South East Lakeshore (7 major river basins) 

2 WRA (WRU) WRA10 (10A) 

3 Catchment Area(km
2
) 1,540 

4 Topography  

5 Annual Rainfall 874mm 

6 Land Use in 2010 

I.A = Irrigation Area 

Forest: 763.2km
2
 (46.1%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 43.1km

2
 

(2.6%), Rain fed Farmland: 848.1km
2
 (51.3%), Total: 1,654.4km

2 
, I.A = 531 ha 

7 Population in 2008 172,909 persons 

8 Major Cities/Towns Makanjila  (Rural MC), Malindi  (Rural MC) 

9. Existing Water Supply System 

and Scheme 
 

10. 

 

Existing irrigation System 

 
 

11. 

 

Existing Hydropower Plant & 

Electric Supply  

No hydropower plant 

Transmission lines from Mangochi 

No substation 

12. Industrial Areas  

13. Estate/Village  

14. Water Supply Development  

15. Hydropower Development No project 

16 Monitoring System  

Rainfall Gauge Makanjila (monitored period: 1957-1989) 

Stream Gauge No representative stream gauge 

Monitoring Well No monitoring well 

Water Quality No monitoring 

17. 

Water Demand 

 

(Present)  

Irrigation 7,607,614 m
3
/year,  Water Supply 666,321 m

3
/year, Livestock 

448,055m
3
/year,  

(2035) 

Irrigation 15,040,500m
3
/year,  Water Supply 611,872 m

3
/year, Live Stock  

1,029,607 m
3
/year  

18. 

Water Balance 

Water Resources 54,654,646 m
3
/year 

(Present) 

Deficit 6,490,039 m
3
/year (Irrigation 6,099,818 m

3
/year,  Water Supply 

183,292 m
3
/year, Livestock 206,929 m

3
/year) 

(2035) 

Deficit 13,312,054 m
3
/year (Irrigation 12,590,345 m

3
/year,  Water Supply 

167,159 m
3
/year, Livestock 554,549 m

3
/year) 

19. Water Resources Development 

Facilities 
Weir+M. Pumps+I.Res 
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Fact Sheet for WRA 11 (11A) 

No Basin Parameters Particular Features of Basin/Sub-Basin 

1 Name of Catchment Lake Chiuta 

2 WRA (WRU) WRA11 (11A) 

3 Catchment Area(km
2
) 2,462 

4 Topography  

5 Annual Rainfall 941mm 

6 Land Use in 2010 

I.A = Irrigation Area 

Forest: 464.0km
2
 (19.1%), Bush/Grassland: 7.7km

2
 (0.3%), Wetland: 301.9km

2
 

(12.4%), Rainfed Farmland: 1,657.6km
2
 (68.2%), Total: 2,431.2km

2
, I.A = 1,160 

ha 

7 Population in 2008 451,701 persons 

8 Major Cities/Towns Namwera  (Rural MC), Chikweo  (Rural MC), Nayuchi  (Rural MC) 

9. Existing Water Supply System 

and Scheme 
 

10. 

 

Existing irrigation System 

Only the schemes with GIS data 

are shown here. 

 

Namankhandwe (1.6ha) & Salimu 1 (2.1ha) schemes. The former is tredle pump 

and the latter  is gravity fed 

11. 

 

Existing Hydropower Plant & 

Electric Supply  

No hydropower plant 

Transmission lines from Mangochi and Ntaja to country boudary 

No substation 

12. Industrial Areas  

13. Estate/Village 
NAMANGADWE (MANGOCHI) Estate was surveyed. CHIKOJA, 

MACHEMBA & SABILI (MANGOCHI) Villages were surveyed. 

14. Water Supply Development  

15. Hydropower Development No project 

16 Monitoring System  

Rainfall Gauge 
Namwera (monitored period: 1927-1941, 1943-1990, ) 

Chikweo (monitored period: 1982-2010) 

Stream Gauge 

11A6 (Lusangwisi at Nambande Estate): monitored period; 21 years, drainage 

area; 86.5 km
2
, average dry-season flows: Q75 = 0.152 m

3
/s & Q97 = 0.034 m

3
/s 

11A7 (Masongola at Namwera): monitored period; 22 years, drainage area; 

16.2 km
2
, average dry-season flows: Q75 = 0.046 m

3
/s & Q97 = 0.017 m

3
/s 

Monitoring Well 

GN203(Namwera Well Field): monitored period; 4 years, the highest G.W.L; 

2.30m, the lowest G.W.L; 10.50m, the range of periodic fluctuation is unclear. The 

groundwater table is strongly influenced by pumping. 

Water Quality 

<Surface Water> 

No monitoring 

<Groundwater> 

GN203(Namwera Well Field): Monitored date in rainy season; 15-Mar-2013, in 

dry season; 31-Jul-2013 

pH=[7.4](7.63), Temp=[25.6](24.9)°C, EC=[113](126)μs/cm, 

TDS=[59](70)mg/l, CO3
2-

=[0](7.2)mg/l, HCO3
2-

=[55](44)mg/l, 

Cl
-
=[6.9](3.4)mg/l, SO4

2-
=[0.1](3.51)mg/l, NO3

-
=[0.065](0.001)mg/l, 

F
-
=[0.12](0.64)mg/l, Na

+
=[3](4)mg/l, K

+
=[8.5](8.4)mg/l, Ca

2+
=[9.3](8.8)mg/l, 

Mg
2+

=[3.5](4.2)mg/l, Fe
2+

=[0.001](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[37](39)mg/l, Alkalinity=[45](47)mg/l, Turbidity=[4](0.7)NTU, 

SS=[3](0.1)mg/l, Cu
2+

=[0.006](0.001)mg/l, DO=[4.8](3.2)mg/l, 

BOD=[2](21)mg/l, COD=[9](74.5)mg/l, F.Coliform=[212](0)nos./100ml, , 

F.Steptococci=[9](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 
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17. 

Water Demand 

 

(Present)  

Irrigation 18,003,753m
3
/year,  Water Supply 1,264,529m

3
/year, Live Stock 

1,480,764m
3
/year 

(2035) 

Irrigation 65,188,924m
3
/year,  Water Supply 1,308,240 m

3
/year, Live Stock  

1,867,380 m
3
/year  

 2C/2D/11A GBI- Lake Chirwa/Chiuta (86,100 ha) 

18. 

Water Balance 

Water Resources 286,257,031 m
3
/year 

(Present) 

Deficit 14,398,240 m
3
/year (Irrigation 13,302,074 m

3
/year,  Water Supply 387,610 

m
3
/year, Live Stock 708,556 m

3
/year) 

(2035) 

Deficit 55,555,922 m
3
/year (Irrigation 54,080,038 m

3
/year,  Water Supply 401,501 

m
3
/year, Live Stock 1,074,382 m

3
/year) 

19. Water Resources Development 

Facilities 
S.Dams+Weir+M.Pump/Canal+I.Res 
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Fact Sheet WRA 14 (14A-14D) 

N

o 

Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Ruo (Ruo River Basin) 

2 WRA (WRU) WRA14 (14A, 14B, 14C, 14D) 

3 Catchment Area (km
2
) WRA14 3,494 

14A 513 14B 1,645 14C 1,066 14D 270 

4 Topography Upper  

Middle  

Lower  

5 Annual Rainfall WRA14 1436mm 

14A 1145mm 14B 1306mm 14C 1878mm 14D 1060mm 

6 Land Use in 

2010 

I.A = Irrigation 

Area 

WRA14 Forest: 312.7km
2
 (9.2%), Bush/Grassland: 128.8km

2
 (3.8%), Wetland: 62.0km

2
 

(1.8%), Rain fed Farmland: 2,910.0km
2
 (85.3%), Total: 3,413.5km

2
, I.A = 14,749 

ha 

14A Forest: 17.2km
2
 (3.6%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 0.0km

2
 

(0.0%), Rain fed Farmland: 463.0km
2
 (96.4%), Total: 480.2km

2
, I.A = 1,580 ha 

14B Forest: 85.7km
2
 (5.0%), Bush/Grassland: 30.2km

2
 (1.8%), Wetland: 45.5km

2
 

(2.7%), Rain fed Farmland: 1,541.0km
2
 (90.5%), Total: 1,702.5km

2
, I.A = 7,577 

ha 

14C Forest: 209.1km
2
 (21.2%), Bush/Grassland: 98.7km

2
 (10.0%), Wetland: 13.5km

2
 

(1.4%), Rain fed Farmland: 666.5km
2
 (67.5%), Total: 987.8km

2
, I.A = 4,570 ha 

14D Forest: 0.7km
2
 (0.3%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 2.9km

2
 (1.2%), 

Rain fed Farmland: 239.5km
2
 (98.5%), Total: 243.0km

2
, I.A = 1,021 ha 

7 Population in 2008 WRA14 1,175,500 persons 

14A 288,017 persons 14B 506,634 persons 

14C 307,931 persons 14D 72,918 persons 

8 Major Cities/Towns 14A: - 

14B: Thyolo (District MC, Population: 587,455 in 2008),  

         Luchenza  (Rural MC) 

14C: Mulanje (District MC, Population: 5255,429 in 2008),  

         Muloza  (Rural MC) 

14D: Thekerani  (Rural MC) 

9. Existing Water 

Supply System 

and Scheme 

14A Limbe Zone of BWB (Blantyre City, Blantyre Rural) 

14B  

14C  

14D  

10

. 

 

Existing 

irrigation System 

Only the 

schemes with 

GIS data are 

shown here. 

 

14A  

14B  

14C  

14D 

 

11

. 

 

Existing 

Hydropower 

Plant & Electric 

Supply  

14A No hydropower plant 

Transmission lines from Blantyre to Chiradzulu town and to Mulanje town 

Chigumula substation 

14B No hydropower plant 

Transmission lines from Blantyre to Thyolo town and to Mulanje town 

Fundis substation 

14C No hydropower plant 

Transmission lines from Blantyre to Mulanje town and country boundary 

No substation 
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14D No hydropower plant 

Transmission lines from Thyolo to Bangula 

No substation 

12

. 
Industrial Areas  

13

. 

Estate/Village 14A MULEVISA (THYOLO) Ville. was surveyed. 

14B More than 30 Estates were surveyed. NKOLOKOSA (THYOLO) Ville. was 

surveyed. 

14C More than 20 Estates were surveyed. MWANAMVULA & NAMWERA 

(MULANJE) Villages were surveyed. 

14D PRESS AGRICULTURE has two Estates. 

14

. 

Water Supply 

Development 

14A  

14B  

14C  

14D  

15

. 

Hydropower 

Development 

14A No project 

14B No project 

14C No project 

14D Zoa Falls hydropower project 

16 Monitoring System  

Rainfall Gauge 14A No rainfall gauge 

14B Thyolo (monitored period: 1960-2011) 

Luchenza (monitored period: 1959-1965, 1967-1990) 

14C Mimosa (monitored period: 1958-2011) 

Mulanje (monitored period: 1923-1944, 1980-1990) 

14D No rainfall gauge 

Stream Gauge 14A No representative stream gauge 

14B 14B2 (Thuchila at Chonde): monitored period; 45 years, drainage area; 

1,440 km
2
, average dry-season flows: Q75 = 0.971 m

3
/s & Q97 = 0.391 m

3
/s 

14C 14C2 (Ruo at M1 Roadbridge (Nsuwadzi)): monitored period; 50 years, drainage 

area; 193 km
2
, average dry-season flows: Q75 = 2.876 m

3
/s & Q97 = 0.930 m

3
/s 

14C8 (Lichenya at Milonde): monitored period; 35 years, drainage area; 325 km
2
, 

average dry-season flows: Q75 = 4.050 m
3
/s & Q97 = 2.029 m

3
/s 

14D 14D1 (Ruo at Sinoya South): monitored period; 11 years, drainage area; 

4,640 km
2
, average dry-season flows: Q75 = 13.616 m

3
/s & Q97 = 7.204 m

3
/s 

14D2 (Ruo at Sinoya): monitored period; 0 years, drainage area; 4,640 km
2
, 

average dry-season flows: Q75 = - m
3
/s & Q97 = - m

3
/s 

14D3 (Ruo at Sandama): monitored period; 11 years, drainage area; 3,710 km
2
, 

average dry-season flows: Q75 = 0.751 m
3
/s & Q97 = 0.535 m

3
/s 

Monitoring Well 14A DM131 (Mzedi Dumping Site): not monitored because of  vandalizing. 

14B No monitoring well 

14C DM148(Mulanje W/Office): monitored period; 2 years, the highest G.W.L; 

4.50m, the lowest G.W.L; 8.35m, the range of periodic fluctuation is about 3m. 

14D No monitoring well 

Water Quality 14A No monitoring 

14B <Surface Water> 

14B4(Nsuwadzi River): Monitored date in rainy season; 16-Mar-2013, in dry 

season; 1-Aug-2013 

pH=[7.4](7.23), Temp=[24.1](23.4)°C, EC=[150](144)μs/cm, 

TDS=[74](84)mg/l, CO3
2-

=[0](7.2)mg/l, HCO3
2-

=[52](48)mg/l, 

Cl
-
=[20.3](6)mg/l, SO4

2-
=[1.6](6.41)mg/l, NO3

-
=[0.006](0.001)mg/l, 

F
-
=[0.01](0.49)mg/l, Na

+
=[12](8)mg/l, K

+
=[1.4](1.3)mg/l, Ca

2+
=[10](11.4)mg/l, 

Mg
2+

=[4](5)mg/l, Fe
2+

=[1.42](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[43](49)mg/l, Alkalinity=[42](51)mg/l, Turbidity=[270](18)NTU, 

SS=[267](12)mg/l, PO4
3-

=[0.077](0.001)mg/l, Cu
2+

=[0.007](0.001)mg/l, 

DO=[8](7.2)mg/l, BOD=[6](8.2)mg/l, COD=[60](27.8)mg/l, 

F.Coliform=[1020](1,132)nos./100ml, , F.Steptococci=[520](120)nos.100ml 
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<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

14C <Surface Water> 

14C2(Ruo River): Monitored date in rainy season; 16-Mar-2013, in dry season; 

1-Aug-2013 

pH=[7](7.8), Temp=[24.9](21.2)°C, EC=[27](29)μs/cm, TDS=[14](18)mg/l, 

CO3
2-

=[0](1.2)mg/l, HCO3
2-

=[9](4)mg/l, Cl
-
=[3.5](3.2)mg/l, 

SO4
2-

=[0.56](2.1)mg/l, NO3
-
=[0.001](0.28)mg/l, F

-
=[0.1](0.19)mg/l, 

Na
+
=[2](1.8)mg/l, K

+
=[0.4](0.8)mg/l, Ca

2+
=[2](2.6)mg/l, Mg

2+
=[0.8](0.2)mg/l, 

Fe
2+

=[0.018](0.56)mg/l, Mn
2+

=[0.001](0.001)mg/l, Hardness=[8](8.8)mg/l, 

Alkalinity=[7](6.1)mg/l, Turbidity=[8](2)NTU, SS=[7](1)mg/l, 

PO4
3-

=[0.001](0.068)mg/l, Cu
2+

=[0.007](0.001)mg/l, DO=[7.3](6.8)mg/l, 

BOD=[3](6.35)mg/l, COD=[11](18.8)mg/l, 

F.Coliform=[2400](432)nos./100ml, , F.Steptococci=[170](176)nos.100ml 

14C8(Lichenya River): Monitored date in rainy season; 16-Mar-2013, in dry 

season; 1-Aug-2013 

pH=[7.4](8.44), Temp=[23.8](20.2)°C, EC=[48](51)μs/cm, TDS=[24](26)mg/l, 

CO3
2-

=[0](1.8)mg/l, HCO3
2-

=[14](10)mg/l, Cl
-
=[7.2](7.8)mg/l, 

SO4
2-

=[0.38](0.7)mg/l, NO3
-
=[0.012](0.001)mg/l, F

-
=[0.44](0.15)mg/l, 

Na
+
=[6](4.3)mg/l, K

+
=[0.3](0.58)mg/l, Ca

2+
=[2.5](3.9)mg/l, Mg

2+
=[0.8](1)mg/l, 

Fe
2+

=[0.063](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, Hardness=[9](14)mg/l, 

Alkalinity=[11](11)mg/l, Turbidity=[6](0.8)NTU, SS=[5](0.1)mg/l, 

PO4
3-

=[0.001](0.001)mg/l, Cu
2+

=[0.007](0.001)mg/l, DO=[6](8.6)mg/l, 

BOD=[3](6.25)mg/l, COD=[10](14.9)mg/l, F.Coliform=[1480](28)nos./100ml, , 

F.Steptococci=[225](4)nos.100ml 

<Groundwater> 

DM148(Mulanje W/Office): Monitored date in rainy season; 16-Mar-2013, in dry 

season; 1-Aug-2013 

pH=[7.4](6.9), Temp=[24.7](26.3)°C, EC=[130](134)μs/cm, TDS=[67](83)mg/l, 

CO3
2-

=[0](0)mg/l, HCO3
2-

=[58](49)mg/l, Cl
-
=[11.8](6.9)mg/l, 

SO4
2-

=[0.1](11.7)mg/l, NO3
-
=[0.083](0.001)mg/l, F

-
=[0.18](1.21)mg/l, 

Na
+
=[10](8)mg/l, K

+
=[3.4](3)mg/l, Ca

2+
=[8.1](10.8)mg/l, Mg

2+
=[4](4.2)mg/l, 

Fe
2+

=[0.036](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, Hardness=[36](44)mg/l, 

Alkalinity=[47](40)mg/l, Turbidity=[3](2)NTU, SS=[2](2)mg/l, 

Cu
2+

=[0.005](0.001)mg/l, DO=[4.2](2.5)mg/l, BOD=[1](45)mg/l, 

COD=[8](110)mg/l, F.Coliform=[89](172)nos./100ml, , 

F.Steptococci=[5](16)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

14D No monitoring 

17

. 

Water Demand 

 

14A (Present)  

Irrigation 7,951,499m
3
/year,  Water Supply 963,280m

3
/year, Live Stock 

882,411m
3
/year, 

(2035) 

Irrigation 15,146,026 m
3
/year,  Water Supply851,066 m

3
/year, Live Stock  

1,609,115 m
3
/year  

14B (Present)  

Irrigation 37,998,350m
3
/year,  Water Supply 1,910,856m

3
/year, Live Stock 

1,965,546m
3
/year,  

 (2035) 

Irrigation 72,379,307m
3
/year,  Water Supply 1,569,640 m

3
/year, Live Stock  

3,080,727 m
3
/year  

14C (Present)  

Irrigation 22,998,383m
3
/year,  Water Supply 1,878,853m

3
/year, Live Stock 

738,721m
3
/year,  

(2035) 

Irrigation 43,807,350m
3
/year,  Water Supply 2,273,218 m

3
/year, Live Stock  

1,122,014 m
3
/year  
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14D (Present)  

Irrigation 5,061,614m
3
/year,  Water Supply 290,840m

3
/year, Live Stock 

259,548m
3
/year,   

(2035) 

Irrigation 9,641,368m
3
/year,  Water Supply 124,350 m

3
/year, Live Stock 435,441 

m
3
/year  

18

. 

Water Balance 14A Water Resources 43,582,371 m
3
/year 

(Present) 

Deficit 7,996,787 m
3
/year (Irrigation 7,141,324 m

3
/year,  Water Supply 401,855 

m
3
/year, Live Stock 453,608 m

3
/year) 

(2035) 

Deficit 15,111,447 m
3
/year (Irrigation 13,852,827 m

3
/year,  Water Supply 

353,083 m
3
/year, Live Stock 905,537 m

3
/year) 

14B Water Resources 436,774,044 m
3
/year 

(Present) 

Deficit 34,348,177 m
3
/year (Irrigation 32,978,119 m

3
/year,  Water Supply 

593,974 m
3
/year, Live Stock 776,085 m

3
/year) 

(2035) 

Deficit 66,306,304 m
3
/year (Irrigation 64,470,615 m

3
/year,  Water Supply 

485,833 m
3
/year, Live Stock 1,349,856 m

3
/year) 

14C Water Resources 577,492,318 m
3
/year 

(Present) 

Deficit 20,643,003 m
3
/year (Irrigation 19,702,410 m

3
/year,  Water Supply 

653,200 m
3
/year, Live Stock 287,393 m

3
/year) 

(2035) 

Deficit 39,438,092 m
3
/year (Irrigation 38,203,935 m

3
/year,  Water Supply 

791,499 m
3
/year, Live Stock 442,657 m

3
/year) 

14D Water Resources 1,037,137,218 m
3
/year 

(Present) 

Deficit 4,729,712 m
3
/year (Irrigation 4,515,588 m

3
/year,  Water Supply 113,149 

m
3
/year, Live Stock 100,975 m

3
/year) 

(2035) 

Deficit 8,931,098 m
3
/year (Irrigation 8,709,057 m

3
/year,  Water Supply 49,059 

m
3
/year, Live Stock 172,983 m

3
/year) 

19

. 

Water Resources 

Development 

Facilities 

14A Dams+Weir+Canal+I.Res 

14B Tuchila & Nswadzi P. Damsites→Dams+Weir+Canal+I.Res 

14C Dams+Weir+Canal+I.Res 

14D Dams+Weir+Canal+I.Res 
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Fact Sheet WRA 15 (15A-15C) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Nkhata-kota Lakeshore (3 major river basins) 

2 WRA (WRU) WRA15 (15A, 15B, 15C) 

3 Catchment Area (km
2
) WRA15 4,949 

15A 2,293 15B 2,458 15C 198 

4 Topography 15A 
Lower: 

Upper 

15B 
Lower: 

Upper 

15C  

5 Annual Rainfall WRA15 1139mm 

15A 1004mm 15B 1243mm 15C 1305mm 

6 Land Use in 2010 

I.A = Irrigation 

Area 

WRA15 Forest: 900.7km
2
 (18.8%), Bush/Grassland: 54.1km

2
 (1.1%), Wetland: 

244.0km
2
 (5.1%), Rain fed Farmland: 3,605.0km

2
 (75.1%), Total: 4,803.8km

2 

I.A = 6,589 ha 

15A Forest: 61.7km
2
 (2.9%), Bush/Grassland: 54.1km

2
 (2.5%), Wetland: 94.9km

2
 

(4.4%), Rain fed Farmland: 1,934.0km
2
 (90.2%), Total: 2,144.7km

2 
I.A = 1,241 

ha 

15B Forest: 735.5km
2
 (30.0%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 125.1km

2
 

(5.1%), Rain fed Farmland: 1,590.5km
2
 (64.9%), Total: 2,451.1km

2 
I.A = 4,996 

ha 

15C Forest: 103.5km
2
 (49.8%), Bush/Grassland: 0.0km

2
 (0.0%), Wetland: 24.0km

2
 

(11.5%), Rain fed Farmland: 80.5km
2
 (38.7%), Total: 208.0km

2 
I.A = 351 ha 

7 Population in 2008 WRA15 614,635 persons 

15A 326,867 persons 15B 255,865 persons 

15C 31,903 persons    

8 Major Cities/Towns 15A: Dowa (District MC, Population: 556,678 in 2008),  

         Khombeza  (Rural MC) 

15B: Nkhotakota (District MC, Population: 301,868 in 2008), Ntchisi (District 

MC, Population: 224,098 in 2008),  

         Mwansambo  (Rural MC) 

15C: - 

9. Existing Water 

Supply System 

and Scheme 

15A GBI Pilot-Lingadzi/lipimbi (530 ha) ; Sugar cane 

15B Nango (0.8ha) & Kaombe (43.6ha) gravity fed schemes. Chimbetete (7ha) & 

Mpamantha (150ha) schemes. Both are adequate water supply. The latter is 

gravity fed. 

15C Chikazo (5ha) treadle pump scheme. 

10. 

 

Existing irrigation 

System 

Only the schemes 

with GIS data are 

shown here. 

 

15A  

15B  

15C 

 

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

15A No hydropower plant 

Transmission lines from Salima to Nkhotakota, from Lilongwe to Salima, and 

from Lilongwe to Ntchisi via Dowa town 

No substation 

15B No hydropower plant 

Transmission lines from Salima to Nkhota Bay via Nkhotakota and from 

Nkhotakota to Kasungu town 

Nkhotakota substation 

15C No hydropower plant 

Transmission lines from Nkhotakota to Nkhota Bay and from Nkhotakota to 
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Dwanga. 

No substation 

12. Industrial Areas  

13. Estate/Village 15A NIAGARA (DOWA) & MPATSANJOKA (SALIMA) Estates were surveyed. 

NYANGULU, NYANGULU (SALIMA) & JONAS (DOWA) Villages were 

surveyed. 

15B NTANGA (NTCHISI) & MPAMANTHA (NKHOTAKOTA) Villages were 

surveyed. 

15C CHIPELESA (NTCHISI) & MGOWA (NKHOTAKOTA) Villages were 

surveyed. 

14. Water Supply 

Development 

15A  

15B  

15C  

15. Hydropower 

Development 

15A No project 

15B No project 

15C No project 

16 Monitoring System  

Rainfall Gauge 15A Salima (monitored period: 1954-2010) 

Lifuwu (monitored period: 1978-1990, 2000-2009) 

Dowa (monitored period: 1960-1976, 1978-2009) 

15B Nkhota Kota (monitored period: 1922-1931, 1933-2010) 

Ntchisi (monitored period: 1954-1989) 

15C No rainfall gauge 

Stream Gauge 15A 15A8 (Lingadzi at Kaniche): monitored period; 48 years, drainage area; 

450 km
2
, average dry-season flows: Q75 = 0.721 m

3
/s & Q97 = 0.264 m

3
/s 

15B 15B13 (Kaombe at Chanika): monitored period; 11 years, drainage area; 

470 km
2
, average dry-season flows: Q75 = 4.975 m

3
/s & Q97 = 2.764 m

3
/s 

15C No representative stream gauge 

Monitoring Well 15A GN201 (Chaliwa Dam): monitored period; 4 years, the highest G.W.L; 0.00m, 

the lowest G.W.L; 2.42m, the range of periodic fluctuation is about 2m. Surface 

water may directly flow into the well. 

15B GN216 (Nkhotakota W/Office): monitoring data has not been submitted. 

GN219(Nkhotakota Well Field): not started (at present,  August, 2013) 

15C No monitoring well 

Water Quality 15A <Surface Water> 

15A8(Lingadzi River): Monitored date in rainy season; 27-Mar-2013, in dry 

season; 7-Aug-2013 

pH=[7.37](7.85), Temp=[27.8](26.8)°C, EC=[203](273)μs/cm, 

TDS=[102](127)mg/l, CO3
2-

=[0](16)mg/l, HCO3
2-

=[86](83.1)mg/l, 

Cl
-
=[10.6](14.9)mg/l, SO4

2-
=[12.5](8.63)mg/l, NO3

-
=[0.013](0.157)mg/l, 

F
-
=[0.37](0.59)mg/l, Na

+
=[10](13)mg/l, K

+
=[2.8](2.3)mg/l, Ca

2+
=[17](23)mg/l, 

Mg
2+

=[7.6](8.8)mg/l, Fe
2+

=[0.647](0.001)mg/l, Mn
2+

=[0.004](0.001)mg/l, 

Hardness=[74](93)mg/l, Alkalinity=[70](94)mg/l, Turbidity=[120](6)NTU, 

SS=[117](3.1)mg/l, PO4
3-

=[0.085](0.7)mg/l, Cu
2+

=[0.004](0.001)mg/l, 

DO=[5.6](8.1)mg/l, BOD=[4](9)mg/l, COD=[111](22.7)mg/l, 

F.Coliform=[160](150)nos./100ml, , F.Steptococci=[48](45)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

15B <Surface Water> 

15B6(Chia Lagoon): Monitored date in rainy season; 27-Mar-2013, in dry 

season; 

pH=[7.39](8.04), Temp=[29.4](29.1)°C, EC=[121](192)μs/cm, 

TDS=[61](90)mg/l, CO3
2-

=[0](13)mg/l, HCO3
2-

=[50](50)mg/l, 

Cl
-
=[8.6](11.7)mg/l, SO4

2-
=[0.8](4.2)mg/l, NO3

-
=[0.001](0.169)mg/l, 

F
-
=[0.17](0.53)mg/l, Na

+
=[7](13)mg/l, K

+
=[3.8](3.8)mg/l, Ca

2+
=[9](12)mg/l, 

Mg
2+

=[4](6)mg/l, Fe
2+

=[0.399](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 
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Hardness=[39](54)mg/l, Alkalinity=[41](62)mg/l, Turbidity=[100](12)NTU, 

SS=[96](7)mg/l, PO4
3-

=[0.189](0.632)mg/l, Cu
2+

=[0.005](0.009)mg/l, 

DO=[3.9](11.2)mg/l, BOD=[4](5.9)mg/l, COD=[91](16.5)mg/l, 

F.Coliform=[105](1,600)nos./100ml, , F.Steptococci=[10](100)nos.100ml 

15B15(Kaombe River): Monitored date in rainy season; 27-Mar-2013, in dry 

season;7-Aug-2013 

pH=[7.47](6.94), Temp=[20.3](24.2)°C, EC=[156](154)μs/cm, 

TDS=[93](77)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[92](46)mg/l, 

Cl
-
=[12.1](9.9)mg/l, SO4

2-
=[0.61](18.9)mg/l, NO3

-
=[0.006](0.071)mg/l, 

F
-
=[0.01](0.42)mg/l, Na

+
=[8](5)mg/l, K

+
=[1.3](1)mg/l, Ca

2+
=[17.1](12.4)mg/l, 

Mg
2+

=[7.7](6.8)mg/l, Fe
2+

=[0.418](0.819)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[75](60)mg/l, Alkalinity=[75](37)mg/l, Turbidity=[10](20)NTU, 

SS=[8](13)mg/l, PO4
3-

=[0.016](0.325)mg/l, Cu
2+

=[0.004](0.001)mg/l, 

DO=[5.8](9.8)mg/l, BOD=[3](0.7)mg/l, COD=[44](3.8)mg/l, 

F.Coliform=[200](120)nos./100ml, , F.Steptococci=[25](115)nos.100ml 

<Groundwater> 

GN216 (Nkhotakota W/Office): Monitored date in rainy season; 27-Mar-2013, 

in dry season;7-Aug-2013 

pH=[6.3](5.95), Temp=[28.1](28.9)°C, EC=[130](88)μs/cm, 

TDS=[67](46)mg/l, CO3
2-

=[0](0)mg/l, HCO3
2-

=[68](25)mg/l, 

Cl
-
=[7.1](8.1)mg/l, SO4

2-
=[0.1](8.03)mg/l, NO3

-
=[0.044](0.221)mg/l, 

F
-
=[0.54](0.36)mg/l, Na

+
=[8](8)mg/l, K

+
=[0.8](0.6)mg/l, Ca

2+
=[10.2](6)mg/l, 

Mg
2+

=[5.6](2)mg/l, Fe
2+

=[0.056](0.001)mg/l, Mn
2+

=[0.001](0.001)mg/l, 

Hardness=[48](23)mg/l, Alkalinity=[56](20)mg/l, Turbidity=[6](2.1)NTU, 

SS=[6](2)mg/l, Cu
2+

=[0.005](0.001)mg/l, DO=[4](8.9)mg/l, 

BOD=[3](3.8)mg/l, COD=[11](11.8)mg/l, F.Coliform=[200](0)nos./100ml, , 

F.Steptococci=[70](0)nos.100ml 

note: [ ]; Rainy season, ( ); dry season 

15C  

17. Water Demand 

 

15A (Present)  

Irrigation 8,973,332m
3
/year,  Water Supply 1,218,443m

3
/year, Live Stock 

1,278,480m
3
/year  

(2035) 

Irrigation 18,929,004m
3
/year,  Water Supply 542,632 m

3
/year, Live Stock  

2,322,489 m
3
/year  

 GBI-Lingadzi/lipimbi (43,040 ha), GBI-Lingadzi (21,520 ha) 

15B (Present)  

Irrigation 25,259,551 m
3
/year,  Water Supply 932,043m

3
/year, Live Stock 

692,591m
3
/year  

(2035) 

Irrigation 53,283,860m
3
/year,  Water Supply 696,100 m

3
/year, Live Stock  

1,640,513 m
3
/year  

 GBI-Chia (24,592 ha), 5C/15B/15C GBI-Bua/Lozi (42,100 ha) 

15C (Present)  

Irrigation 1,738,121m
3
/year,  Water Supply 62,793m

3
/year, Live Stock 

24,997m
3
/year  

(2035) 

Irrigation 3,666,220m
3
/year,  Water Supply 56,820 m

3
/year, Live Stock  63,798 

m
3
/year  

18. Water Balance 15A Water Resources 301,611,480 m
3
/year 

(Present) 

Deficit 6,511,802 m
3
/year (Irrigation 5,631,875  m

3
/year,  Water Supply 379,553 

m
3
/year, Live Stock 500,374 m

3
/year) 

(2035) 

Deficit 14,110,267 m
3
/year (Irrigation 12,896,473 m

3
/year,  Water Supply 

167,993 m
3
/year, Live Stock 1,045,801 m

3
/year) 

15B Water Resources 464,478,051 m
3
/year 

(Present) 
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Deficit 16,799,159 m
3
/year (Irrigation 16,190,619 m

3
/year,  Water Supply 

289,080 m
3
/year, Live Stock 319,460 m

3
/year) 

(2035) 

Deficit 41,935,970 m
3
/year (Irrigation 40,856,002 m

3
/year,  Water Supply 

215,505 m
3
/year, Live Stock 864,463 m

3
/year) 

15C Water Resources 39,138,701 m
3
/year 

(Present) 

Deficit 963,771 m
3
/year (Irrigation 939,409 m

3
/year,  Water Supply 16,676 

m
3
/year, Live Stock 7,686 m

3
/year) 

(2035) 

Deficit 2,110,561 m
3
/year (Irrigation 2,071,527 m

3
/year,  Water Supply 15,089 

m
3
/year, Live Stock 23,946 m

3
/year) 

19. Water Resources 

Development 

Facilities 

15A Dams+Weir+Canal+I.Res, 

15B Navikoko & Chilingali P. Damsites (L/R)→Dams+Weir+Canal+I.Res 

15C Weir+Canal+I.Res 
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Fact Sheet WRA 16 (16E-16G) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Nkhata-Bay Lakeshore (3 major river basins) 

2 WRA (WRU) WRA16 (16E, 16F, 16G) 

3 Catchment Area (km
2
) WRA16 5,458 

16E 1,770 16F 2,346 16G 1,342 

4 Topography 16E 
Lower: 

Upper 

16F 
Lower: 

Upper 

16G 
Lower: 

Upper: 

5 Annual Rainfall WRA16 1222mm 

16E 1259mm 16F 1230mm 16G 1156mm 

6 Land Use in 2010 

I.A = Irrigation 

Area 

WRA16 Forest: 2,577.4km
2
 (46.7%), Bush/Grassland: 838.7km

2
 (15.2%), Wetland: 

149.9km
2
 (2.7%), Rain fed Farmland: 1,957.7km

2
 (35.4%), Total: 5,523.7km

2 

I.A = 4,823 ha 

16E Forest: 872.5km
2
 (47.6%), Bush/Grassland: 262.6km

2
 (14.3%), Wetland: 

38.7km
2
 (2.1%), Rain fed Farmland: 661.0km

2
 (36.0%), Total: 1,834.7km

2  
I.A = 

1,210 ha 

16F Forest: 1,150.8km
2
 (48.6%), Bush/Grassland: 171.0km

2
 (7.2%), Wetland: 

103.5km
2
 (4.4%), Rain fed Farmland: 943.6km

2
 (39.8%), Total: 2,369.0km

2 
I.A 

= 2,967 ha 

16G Forest: 554.1km
2
 (42.0%), Bush/Grassland: 405.1km

2
 (30.7%), Wetland: 7.8km

2
 

(0.6%), Rain fed Farmland: 353.2km
2
 (26.8%), Total: 1,320.1km

2 
I.A = 647 ha 

7 Population in 2008 WRA16 328,246 persons 

16E 97,452 persons 16F 157,559 persons 

16G 73,235 persons    

8 Major Cities/Towns 16E: Chintheche (Rural MC) 

16F: Mzuzu (Region Centre, Population: 128,482 in 2008),  

        Chikwina  (Rural MC) 

16G: Nkhata-Bay (District MC, Population: 213,779 in 2008),  

         Usiya  (Rural MC) 

9. Existing Water 

Supply System 

and Scheme 

16E  

16F Mzuzu Zone of NRWB (Mzuzu Scheme, Ekwendeni Scheme) 

16G  

10. 

 

Existing irrigation 

System Only the 

schemes with GIS 

data are shown 

here. 

 

16E Kasitu (55ha) gravity fed-rice scheme. 

16F  

16G 

 

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

16E No hydropower plant 

Transmission lines from Nkhotakota to Nkhata-Bay and Chikangawa via 

Chintheche 

Chintheche substation 

16F No hydropower plant 

Transmission lines from Chintheche to Khata-Bay and Chikangawa 

Chikangawa substation and Telegraph Hill substation 

16G No hydropower plant 

Transmission lines from Nkhotakota to Mzuzu 

No substation 

12. Industrial Areas   

13. Estate/Village 16E  
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16F LIMPASA SUGAR CORP. EST. & KAWALAZI (NKHATABAY) Estates were 

surveyed. LIMPHASA  (NKHATABAY) Ville. was surveyed. 

16G NTHETA (NKHATABAY) Ville. was surveyed. 

14. Water Supply 

Development 

16E  

16F  

16G  

15. Hydropower 

Development 

16E No project 

16F No project 

16G No project 

16 Monitoring System  

Rainfall Gauge 16E Chintheche (monitored period: 1921-1989) 

16F No rainfall gauge 

16G Nkhata Bay (monitored period: 1951-2010) 

Stream Gauge 16E 16E6 (Dwambadzi at Nthanda): monitored period; 29 years, drainage area; 

778 km
2
, average dry-season flows: Q75 = 6.942 m

3
/s & Q97 = 4.325 m

3
/s 

16F 16F2 (Luweya at Zayuka): monitored period; 43 years, drainage area; 

2,334 km
2
, average dry-season flows: Q75 = 16.608 m

3
/s & Q97 = 9.353 m

3
/s 

16F5 (Luchelemu (Lower) at Mazamba): monitored period; 47 years, drainage 

area; 297 km
2
, average dry-season flows: Q75 = 1.091 m

3
/s & Q97 = 0.537 m

3
/s 

16F15 (Luweya at Mzenga): monitored period; 22 years, drainage area; 

1,425 km
2
, average dry-season flows: Q75 = 5.549 m

3
/s & Q97 = 2.838 m

3
/s 

16G 16G2 (Chiwisi at Bula): monitored period; 3 years, drainage area; 96 km
2
, 

average dry-season flows: Q75 = 0.652 m
3
/s & Q97 = 0.380 m

3
/s 

Monitoring Well 16E No monitoring well 

16F No monitoring well 

16G GN173(Msani School): monitored period; 4 years, the highest G.W.L; 9.74m, the 

lowest G.W.L; 15.83m, the range of periodic fluctuation is unclear due to few 

monitoring data. 

Water Quality 16E <Surface Water> 

16E6(Dwambazi River): Monitored date in rainy season; 5-Mar-2013, in dry 

season; 13-Aug-2013 

pH=[7.94](7.28), Temp=[22.4](18.1)°C, EC=[65](62)μs/cm, 

TDS=[33](31)mg/l, CO3
2-

=[2.4](0)mg/l, HCO3
2-

=[14](16)mg/l, 

Cl
-
=[6.1](6.6)mg/l, SO4

2-
=[5.04](5.08)mg/l, NO3

-
=[0.001](0.001)mg/l, 

F
-
=[0.47](0.14)mg/l, Na

+
=[4](5)mg/l, K

+
=[1.4](1.1)mg/l, Ca

2+
=[5](4)mg/l, 

Mg
2+

=[1.2](1.2)mg/l, Fe
2+

=[0.585](0.026)mg/l, Mn
2+

=[0.003](0.001)mg/l, 

Hardness=[18](14)mg/l, Alkalinity=[14](13)mg/l, Turbidity=[4](0.6)NTU, 

SS=[1](4)mg/l, PO4
3-

=[0.006](0.311)mg/l, Cu
2+

=[0.002](0.001)mg/l, 

DO=[5.6](9.2)mg/l, BOD=[4.1](3.4)mg/l, COD=[89](14.9)mg/l, 

F.Coliform=[1660](250)nos./100ml, , F.Steptococci=[350](100)nos.100ml 

<Groundwater> 

No monitoring 

note: [ ]; Rainy season, ( ); dry season 

16F <Surface Water> 

16F15 (Luweya River): Monitored date in rainy season; 5-Mar-2013, in dry 

season; 13-Aug-2013 

pH=[7.87](8.16), Temp=[25.4](20)°C, EC=[76](82)μs/cm, TDS=[40](43)mg/l, 

CO3
2-

=[2.4](4)mg/l, HCO3
2-

=[17](23)mg/l, Cl
-
=[1.7](3.3)mg/l, 

SO4
2-

=[6.4](6.31)mg/l, NO3
-
=[0.005](0.001)mg/l, F

-
=[0.52](0.16)mg/l, 

Na
+
=[6](7)mg/l, K

+
=[2.2](1.1)mg/l, Ca

2+
=[5](6)mg/l, Mg

2+
=[1.1](1.2)mg/l, 

Fe
2+

=[1.22](0.001)mg/l, Mn
2+

=[0.345](0.001)mg/l, Hardness=[19](19)mg/l, 

Alkalinity=[17](25)mg/l, Turbidity=[40](6)NTU, SS=[19](6)mg/l, 

PO4
3-

=[0.063](0.685)mg/l, Cu
2+

=[0.002](0.001)mg/l, DO=[5.8](9.4)mg/l, 

BOD=[5.8](3.5)mg/l, COD=[129](11.8)mg/l, 

F. Coliform=[1990](150)nos./100ml, , F.Steptococci=[1140](100)nos.100ml 

<Groundwater> 

No monitoring 
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Note: [ ]; Rainy season, ( ); dry season 

16G No monitoring 

17. Water Demand 

 

16E (Present)  

Irrigation 6,305,498m
3
/year,  Water Supply 536,634m

3
/year, Live Stock 

206,407m
3
/year   

(2035) 

Irrigation 23,651,250m
3
/year,  Water Supply 478,463 m

3
/year, Live Stock  

855,432 m
3
/year  

GBI- Limphasa (36,771 ha) 

16F (Present)  

Irrigation 23,929,466m
3
/year,  Water Supply 693,406m

3
/year, Live Stock 

226,912m
3
/year  

(2035) 

Irrigation 52,093,488m
3
/year,  Water Supply 615,699 m

3
/year, Live Stock  

509,595 m
3
/year  

16G (Present)  

Irrigation 5,920,215m
3
/year,  Water Supply 373,570m

3
/year, Live Stock 

89,172m
3
/year  

(2035) 

Irrigation 12,888,070m
3
/year,  Water Supply 389,632 m

3
/year, Live Stock  

186,451 m
3
/year  

18. Water Balance 16E Water Resources 578,755,716 m
3
/year 

(Present) 

Deficit 3,240,237 m
3
/year (Irrigation 3,115,283 m

3
/year,  Water Supply 

84,239 m
3
/year, Live Stock 40,716 m

3
/year) 

(2035) 

Deficit 10,024,899 m
3
/year (Irrigation 9,739,821 m

3
/year,  Water Supply 

74,996 m
3
/year, Live Stock 210,082 m

3
/year) 

16F Water Resources 701,247,915 m
3
/year 

(Present) 

Deficit 11,956,799 m
3
/year (Irrigation 11,769,296 m

3
/year,  Water Supply 

123,470 m
3
/year, Live Stock 64,033 m

3
/year) 

(2035) 

Deficit 30,208,620 m
3
/year (Irrigation 29,929,154 m

3
/year,  Water Supply 

109,632 m
3
/year, Live Stock 169,834 m

3
/year) 

16G Water Resources 327,843,095  m
3
/year 

(Present) 

Deficit 2,186,180 m
3
/year (Irrigation 2,110,334 m

3
/year,  Water Supply 57,768 

m
3
/year, Live Stock 18,079 m

3
/year) 

(2035) 

Deficit 5,868,836 m
3
/year (Irrigation 5,761,053 m

3
/year,  Water Supply 60,276 

m
3
/year, Live Stock 47,507 m

3
/year) 

19. Water Resources 

Development 

Facilities 

16E Chimugonda P. Damsite (L/R)→S. Dam+Weir+Canal+I.Res 

16F Dams+Weir+Canal+I.Res 

16G Weir+Canal+I.Res 
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Fact Sheet WRA 17 (17A-17C) 

No Basin Parameters Sub-Areas Particular Features of Basin/Sub-Basin 

1 Name of Catchment Karonga lakeshore (3 major river basins) 

2 WRA (WRU) WRA17 (17A, 17B, 17C) 

3 Catchment Area (km
2
) WRA17 1,928 

17A 178 17B 556 17C 1,194 

4 Topography 17A 
Lower: 

Upper 

17B 
Lower: 

Upper 

17C 
Lower: 

Upper: 

5 Annual Rainfall WRA17 1153mm 

17A 920mm 17B 1036mm 17C 1240mm 

6 Land Use in 2010 

I.A = Irrigation 

Area 

WRA17 Forest: 1,145.9km
2
 (59.1%), Bush/Grassland: 116.0km

2
 (6.0%), Wetland: 

32.5km
2
 (1.7%), Rain fed Farmland: 644.2km

2
 (33.2%), Total: 1,938.6km

2 
I.A = 

982 ha 

17A Forest: 97.4km
2
 (54.8%), Bush/Grassland: 0.3km

2
 (0.2%), Wetland: 6.1km

2
 

(3.4%), Rain fed Farmland: 73.8km
2
 (41.6%), Total: 177.7km

2  
I.A = 117 ha 

17B Forest: 429.8km
2
 (79.3%), Bush/Grassland: 12.6km

2
 (2.3%), Wetland: 9.9km

2
 

(1.8%), Rain fed Farmland: 89.6km
2
 (16.5%), Total: 541.9km

2 
I.A = 141 ha 

17C Forest: 618.6km
2
 (50.8%), Bush/Grassland: 103.1km

2
 (8.5%), Wetland: 16.5km

2
 

(1.4%), Rain fed Farmland: 480.7km
2
 (39.4%), Total: 1,219.0km

2 
I.A = 725 ha 

7 Population in 2008 WRA17 135,498 persons 

17A 20,204 persons 17B 16,530 persons 

17C 98,764 persons   

8 Major Cities/Towns 17A: Karonga (Sub-Regional Centre, Population: 272,789 in 2008) 

17B: - 

17C: Chilumba  (Rural MC) 

9. Existing Water 

Supply System 

and Scheme 

17A  

17B  

17C  

10. 

 

Existing irrigation 

System Only the 

schemes with GIS 

data are shown 

here. 

 

17A GBI Pilot-Nthola-Ilora-Ngosi (1,000 ha) ; rice 

17B  

17C 

 

11. 

 

Existing 

Hydropower Plant 

& Electric Supply  

17A No hydropower plant 

Transmission lines from /to Karonga 

Karongra substation 

17B No hydropower plant 

Transmission lines from /to Karonga 

No substation 

17C Wovwe hydropower plant 

Transmission lines from /to Karonga and Wovwe 

Wovwe substation and Uliwa substation 

12. Industrial Areas  

13. Estate/Village 17A  

17B MWENELUPEMBE (KARONGA) Ville. was surveyed. 

17C  

14. Water Supply 17A  

17B  
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Development 17C  

15. Hydropower 

Development 

17A No project (New transmission line from Lilongwe to Songwe will pass) 

17B No project (New transmission line from Lilongwe to Songwe will pass) 

17C No project (New transmission line from Lilongwe to Songwe will pass) 

16 Monitoring System  

Rainfall Gauge 17A No rainfall gauge 

17B Lupembe (monitored period: 1949-1990) 

17C Vinthukutu (monitored period: 1969-1998, 2005-2009) 

Stream Gauge 17A No representative stream gauge 

17B No representative stream gauge 

17C 17C6 (Wovwe at Kapiyira): monitored period; 14 years, drainage area; 313 km
2
, 

average dry-season flows: Q75 = 1.051 m
3
/s & Q97 = 0.531 m

3
/s 

17C10 (Hara at Nthipa): monitored period; 15 years, drainage area; 75.5 km
2
, 

average dry-season flows: Q75 = 0.614 m
3
/s & Q97 = 0.384 m

3
/s 

17C16 (Wovwe at Njalayankhunda): monitored period; 5 years, drainage area; 

235.8 km
2
, average dry-season flows: Q75 = 1.461 m

3
/s & Q97 =1.010 m

3
/s 

Monitoring Well 17A GN169(Karonga W/Office): monitored period; 3 years, the highest G.W.L; 

0.63m, the lowest G.W.L; 4.90m, the range of periodic fluctuation is 2 to 3m. 

17B No monitoring well 

17C No monitoring well 

Water Quality 17A No monitoring 

17B No monitoring 

17C No monitoring 

17. Water Demand 

 

17A (Present)  

Irrigation: 1,837,513m
3
/year,  Water Supply 72,663m

3
/year, Livestock 

119,558m
3
/year  

(2035) 

Irrigation: 15,714,958m
3
/year,  Water Supply 58,530 m

3
/year, Livestock  

247,931 m
3
/year  

 9A/9 B/17A GBI-Karonga/Kaporo (36,451 ha) 

17B (Present)  

Irrigation: 2,218,420m
3
/year,  Water Supply 110,445m

3
/year, Livestock 

145,158m
3
/year  

(2035) 

Irrigation: 18,972,590m
3
/year,  Water Supply 121,614 m

3
/year, Livestock  

301,018 m
3
/year  

 17B/17C GBI-Hara (17,625 ha) 

17C (Present)  

Irrigation: 11,222,227m
3
/year,  Water Supply 260,905m

3
/year, Livestock 

730,914m
3
/year   

(2035) 

Irrigation: 95,975,847m
3
/year,  Water Supply 295,443 m

3
/year, Livestock  

1,512,358 m
3
/year  

18. Water Balance 17A Water Resources: 4,603,149 m
3
/year 

(Present) 

Deficit: 1,415,216 m
3
/year (Irrigation 1,331,455 m

3
/year,  Water Supply 14,433 

m
3
/year, Live Stock 69,328 m

3
/year) 

(2035) 

Deficit: 15,207,210 m
3
/year (Irrigation 15,027,426 m

3
/year,  Water Supply 

11,486 m
3
/year, Live Stock 168,298 m

3
/year) 

17B Water Resources: 73,843,862 m
3
/year 

(Present) 

Deficit: 742,634 m
3
/year (Irrigation 687,608 m

3
/year,  Water Supply 20,273 

m
3
/year, Live Stock 34,752 m

3
/year) 

(2035) 

Deficit: 11,149,814 m
3
/year (Irrigation 10,969,310 m

3
/year,  Water Supply 

22,324 m
3
/year, Live Stock 158,180 m

3
/year) 
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17C Water Resources: 195,395,661 m
3
/year 

(Present) 

Deficit: 5,215,201 m
3
/year (Irrigation 4,909,366 m

3
/year,  Water Supply 57,525 

m
3
/year, Live Stock 248,310 m

3
/year) 

(2035) 

Deficit: 73,523,720 m
3
/year (Irrigation 72,617,411 m

3
/year,  Water Supply 

65,189 m
3
/year, Live Stock 841,120 m

3
/year) 

19. Water Resources 

Development 

Facilities 

17A Dams+Weir+Canal+I.Res 

17B Dam+Weir+Canal+I.Res 

17C Dams+Weir+Canal+I.Res 
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