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1. Executive Summary

1.1 Introduction

Sida has since 1997 planned to carry out a Post Evaluation of  the Pangani Falls Redevelopment Project 
to fi nd out the long-term results of  the project considering the experiences gained after ten years of  
operation of  the plant as a way forward to improve the management of  the water resources, environ-
mental and socio-economic issues in the construction of  any future hydro power plants.

ORGUT Consulting AB, Sweden in collaboration with WSP International, Sweden has been commis-
sioned by Sida and TANESCO to carry out the Post-evaluation, 10 years after its completion in year 
1995. Post-project follow-ups have been performed in which the main conclusion has been that the 
implementation of  the project was technically effi cient. However, the Post Evaluation acknowledges the 
need to come to a full project cycle, by assessing the results and impacts of  the PFRP with a 10 years 
hindsight experience and by wanting to share the lessons learned with the relevant stakeholders. The 
evaluation integrates therefore technical and operational performance of  the plant as well as crucial 
aspects of  environmental concerns, water resource management, social and economic assessments 
which will shed light on PFRP’s and the Pangani River Basin’s contribution to sustainable development. 

The issues surrounding PFRP are the same issues that surround water management in general, and 
how water-related decisions are made, as well as how development effectiveness is assessed. The prob-
lems relate to what the Pangani dam will do to river fl ow and to rights of  access to water and river re-
sources; to whether it will uproot existing settlements, disrupt the culture and sources of  livelihood of  
local communities, or deplete or degrade environmental resources; and to whether it is the best eco-
nomic investment of  public funds and resources. The debate is partly what occurred in the past and 
continues to occur today, and partly, about what may unfold in the future. 

The World Commission on Dams in its “Large Dams Cross Check Survey”(November 2000) reported 
that Environmental Impact Assessments (EIAs) were recorded for only 55% of  investments in large 
dams, even those commissioned in the 1990’s. This should put into perspective a well-meaning, if  tech-
nically defi cient, Environmental Impact Statement produced in 1990 for the very small dam required 
for the Pangani Falls Redevelopment Project (Pangani Falls Dam can not be classifi ed as a large dam, 
while Nyumba ya Mungu dam may be classifi ed as a large dam). In spite of  the technical defi ciencies in 
the initial assessment, which were periodically pointed out over the course of  the next decade, little was 
done to correct these defi ciencies or put into place an adequate environmental and socio-economic 
monitoring system during all the years, which followed.

Many academic and policy documents point to the need to quantify environmental costs and benefi ts, 
much in the same way that fi nancial and socio-economic costs and benefi ts are analyzed before em-
barking on investments. 

One of  the greatest challenges is rethinking the management of  freshwater resources. The imperative 
to supply growing populations and economies with water when groundwater is depleted, water quality 
is declining, and there are increasingly severe limits to surface water extraction has brought sustainable 
water resources management to the top of  the agenda in Tanzania. These pressures on water contain a 
wide range of  threats, but they also generate the momentum for new opportunities and policy changes. 
The World Commission on Dams (WCD) conclusion about dams (as in the case of  Pangani Falls Dam 
and the Pangani River Basin), are grounded in a basic understanding about the relationships between 
water, dams and development.
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1.2 The Area under Post-Evaluation

The framework within which the Post Evaluation was carried out is set forth in the Terms of  Reference. 
Initially the scope of  work was confi ned to the Pangani Falls Hydro-power plant and its water pond of  
0.8 km2, one farmer and 10–20 part time fi shermen affected and 3 km of  riverbed dried up. In addition 
5 villages, all part of  Muheza District and located in a direct impact zone surrounding the PFRDP, were 
considered included in the evaluation. 

As a result of  the Inception Report Sida agreed 
to expand the study area as far as environmental 
and socio-economic impacts are concerned to 
include additional 4 villages in Korogwe District 
in the evaluation to act as control areas due to 
their nearby location. These 4 villages are consid-
ered being in the indirect impact zone. At the same 
time the impact on health status and especially 
HIV/AIDS should be evaluated for the two 
zones. 

Initial and Expanded Study Area

The Pangani Basin is located in the north-eastern 
part of  Tanzania and covers an area of  about 
55,000 km2 (13% of  mainland Tanzania) adminis-
tratively and includes the main Pangani River 
Basin and the smaller river basins of  Umba, 
 Msangazi, Sigi and minor Coastal Rivers (includ-
ing Mukulumuzi). In addition an area of  about 
3,800 km2 falls within Kenya. 

Pangani Basin and Rufi ji Basin have been desig-
nated as hydro-power development basins and in 
principal 5 hydro-power reserves have been indi-
cated within the Pangani Basin: Kikuletwa, 
Nyumba ya Mungu, Buiko, Mandera, Grand Hale 
and Pangani Falls. 

River Basins

Initial Study 
Area

Expanded Study 
Area = Pangani 
River Basin

Pangani Basin
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1.3 Historical Background

The Pangani Basin is an area where different ethnic groups have survived not only as subsistence farm-
ers and cattle keepers but have always produced surplus. The Chagga, Sambaa, Pare and Maasai 
people, to name only a few, have created and used their local and regional markets within the moun-
tains and between mountains and the adjacent plains. Part of  this was a strategy to fi ght famine – and 
even the tribute to be paid to chiefs can be seen in this context: he redistributed food when then neces-
sity arose. Food, cattle, salt and iron was the fi rst regional trade before the coastal trade for slaves and 
ivory took over in the Pangani valley. The trade of  ivory and slaves against other commodities and the 
provision of  staple food for the caravans further stimulated agricultural production – rice was grown at 
the foot of  the Pare mountains already at the end of  the 19th century.

Kimambo (1996) has pointed out that it is a misconception to perceive the extension of  agricultural 
production as a consequence of  population increase only. Even before colonial interventions took place, 
strategies to fi ght recurrent famines was through diversifi cation of  crops in different ecological zones to 
mitigate well known climatic vagaries in the area, and through long and short distance trade.

The later settlement of  colonial farmers and their coffee plantations in the middle belt of  the Meru and 
Kilimanjaro mountains created a severe scarcity of  land for small farmers as did the plantations for 
wheat, sugar and sisal in the plains. It also created a steady infl ux of  other ethnic groups who came as 
plantation workers into the Basin. Already in the thirties the population density in the middle belts of  
the Kilimanjaro was considered to have reached the “carrying capacity” of  the existing farmland sys-
tems by the colonial power and the solution for this problem was (and since then still is) found in the 
lowlands. The argument is, however, fl awed: Since the system was claimed to be on the brink of  col-
lapsing it has proven capable for further intensifi cation and crop land has been converted into more 
intensively cultivated homestead areas. After Independence land shortage was exacerbated by the estab-
lishment of  National Parks and the promotion of  large scale agriculture by the state. In a historical 
analysis traditional strategies and political developments together with population increase have to be 
seen as the major reason for people, and groups of  people, to spread out in the plains to make a living.

Attitudes of  people over the use and management of  natural resources evolve over time. In Tanzania, 
they are not only the result of  traditional practices and beliefs but have also been infl uenced by the dif-
ferent policies pursued under colonial rule (cost sharing concept), after independence (the ‘free water’ 
era) – and the return to cost sharing which was re-introduced by the Water Policy of  2002 for rural 
areas and full recovery for urban areas. This development has to be taken into account when dealing 
with the argument that people perceive water as “a gift from god”. 

1.4  Resource Management in the Pangani Basin

Water supply relies on good water resources management and should therefore be an integral part of  
any water supply development programme. The 1995 World Bank and Danida funded Rapid Water 
Resources Assessment (URT 1995) highlighted the increasing competition for water for irrigation and 
domestic use and the confl ict between upstream irrigators and downstream hydro-power generation. 
Integrated Water Resources Management has since then become an important part of  the present 
 National Water Policy. The concept of  basins as management units and the necessity to create adminis-
trative authorities (Boards) was, however, already recognised in 1981 when the minister for water devel-
opment could “by order published in the Gazette, declare any area of  land to be water basin in relation 
to any river. There shall be a Basin Board in respect of  each declared basin” (URT 1981). The basins, 
amongst them the Pangani Basin, were gazetted in 1989, the Pangani Basin Offi ces and Boards were 
established 1991.
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The Basin today has a diverse population of  3.3 million people with very few areas where spatially de-
fi ned communities exist. Most communities are spatially dispersed with strong ties between rural and 
urban areas. Thus local knowledge and resource management competence exists only in those pockets 
where the traditional agricultural methods are still the ‘’best practices’ such as the coffee small holders 
on the slopes of  Kilimanjaro. A system of  rules and regulations and traditional furrow organisations 
exists which people address fi rst when confl icts arise. In other areas the conglomerates of  different 
ethnic groups with their different backgrounds of  natural resource management and land use practices 
have had to come to compromises how to integrate these differences. This – more recent – local knowl-
edge is of  a very pragmatic nature, combining diverse experiences as needed and mixing long and short 
term considerations in decision-making. Governance of  land and natural resources often takes place 
under so called customary law – which already is a mixture of  traditional and more modern arrange-
ments created during colonial times and current customs and practices. It is, however, not any more a 
guarantor for sustainable resource use nor for social equity. 

The renewable water resources available in Tanzania were estimated to be 2,700 m3/person/year in 
2001. Falkenmark (1986) proposed that the thresholds of  1,000 m3 and 500 m3/inhabitant/year corre-
spond respectively to the water stress and water scarcity levels. The Food and Agriculture Organisation 
(FAO) of  the United Nations regard a water scarces country to have water resources less than 1,700 
m3/person/year and is regarded as a potentially serious constraint, and a major problem in drought 
years. FAO regards also water as a severe constraint on socio-economic development and environmental 
protection at levels of  internal renewable water availability of  less than 1,000 m3/capita/year. Based on 
this defi nition, and assuming the currently projected population increases, Tanzania will face a water 
scarce situation within the next twenty years. 

The situation in Pangani River Basin is comparatively more serious than for Tanzania as a whole. 
The renewable water resources available within the Pangani River Basin are estimated, to about 
1,108 m3 by year 2005 and hence already the renewable water resources in Pangani River Basin poses 
a severe constraint on socio-economic and environmental protection. 

The total water demand for all users is estimated at 794 Mm3/year. 

1.5 A Plural Legal System

Today one can observe a combination of  customary, state and market forms of  power and authority 
over natural resource access and control. The different stakeholders who are using the resources (be it 
land, water or forest) still have relative freedom to chose the authority they want to use and they will 
chose the one which they perceive as the most useful for their interests and purposes. In spite of  the 
governments reliance on statutory law, the co-existence of  a plural legal system cannot be argued away. 
Maganga et alt. 2003 state that ‘Tanzania has a pluralistic legal system and hence land and water re-
sources are regulated by different pieces of  legislation and institutions, including statutory law, custom-
ary laws of  the 120-plus ethnic groups, Islamic law, etc. Whenever there is scarcity and competition, 
though, the authorities pretend that the only prevailing law is state law.’

This is exactly what is happening in the Pangani Basin. Scarcity and competition over water has 
become such a source of  confl ict that the overall management of  the water through the PBW Board 
and Offi ce has become a major issue of  concern. 

1.6 Today’s Users and Stakeholders

Already during colonial times scarcity of  and confl icts over water have been predicted by the British 
Colonial Authorities. The present water use has increased tremendously and confl icts over water in the 
Pangani Basin have reached a stage where not only administrative but also political solutions are called 
for.
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During a workshop held in 1997 J.M. Kobalyenda, the Principal Water Offi cer, referred to the Water 
Resources Policy Statement of  Tanzania which points out the need to review the existing National 
Water Policy and Legislation. Among other considerations the need for a defi nition of  stakeholders in 
water resource management is emphasised as well as a clear recognition of  stakeholders rights, the need 
for their participation and the need for provisions of  stakeholder representation in Basin Water Boards. 
The National Water Policy of  2002 reiterates these statements, talks of  ensuring the participation of  
legitimate representatives of  stakeholders, emphasising that community level and Water User Associa-
tions provide legitimate representatives in Basin Boards (National Water Policy p.45 and p.48).

This policy has not been translated into reality: All representatives of  the Pangani Basin Water Board 
since it came into existence in 1991 are appointed by the Ministry, including the Chairman. Presently 
the fi fth Board is in operation – it does not represent all Regions of  the Basin, it has no representatives 
from Forestry and Wildlife sectors, it has no representatives from the Water User Associations or any 
other local natural resources management or irrigation group on village or ward level.

It has, however, representatives from several districts, one from TANESCO and two from the private 
sector (tourism and sugar cane plantation TPTC) and one NGO representative.

The present main water users in the Pangani Basin today comprise the following groups:

1.6.1 Irrigation
Commercial farmers as well as small holders practice large and small scale irrigation. In the middle 
slope areas of  the mountains coffee, and vegetables are the main crops. In the lowlands rice and fl owers 
are irrigated and further downstream small scale irrigation is used for all kinds of  vegetables. Pollution 
by fertiliser, herbicides and pesticides has never been investigated. Ngula (2002) estimates that 31,075 ha 
of  the Pangani Basin are irrigated, with a 20% irrigation effi ciency rate. Irrigation represents by far the 
largest use of  water whereby most of  it is traditional furrows according to Mujwahuzi (in Ngana 2001). 
The traditional systems have not changed as they are a low cost alternative to any modern system and 
for the users these economic as well as social benefi ts seemingly outweigh the losses of  an ineffi cient 
traditional irrigation system. The traditional furrow-based irrigation system at Mt.Kilimanjaro is 
thought to have existed already in the 18th century and thus one of  the oldest and most extensive in 
Africa. Furrow based irrigation in the mountains was – and is – well organised and ensures distribution 
of  water, maintenance and access as well as social control including fi nes or prohibition from using 
furrow water. People using these systems do not object to legalise their abstraction of  water but resist 
paying for it. Some of  them are organised in Water User Associations. They have no representative on 
the PBWB although the NGO PAMOJA does, to some extent speak out for their interests.

Large scale irrigation is for sugarcane (since the early 1930’s), coffee and, more recently, fl owers and 
vegetables. Water is being abstracted from rivers as well as underground. A relatively new development 
is for large scale operators to subcontract vegetable growing to small scale farmers in the middle slope 
areas which opens up new fi elds and will exacerbate the confl ict over water in up stream areas. 
This shifts the struggle for water rights from the large scale to the small scale farmers. Large scale farm-
ing enterprises do not object to the system of  paying for water rights and water fees. They have one 
representative on the PBWB.

The total present water demand for agriculture is estimated to 714 Mm3/year. 

1.6.2 Livestock
The livestock keepers in the area are traditional pastoralists (Maasai), there is little commercial ranching 
in the Basin. The estimated number of  cattle in the basin today is 1,765,025 and 902,972 for goats and 
sheep (IUCN 2003, p.37). Estimated water need in 2015 is 36,400 m3/day (IVO-NORPLAN, 1997). 
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Livestock in the mountains are fewer, zero grazing is practiced, some households have small herds. 
The Arusha, a farming section of  the Maasai, often keep their herds with relatives in the plains.

The pastoralists are not well represented in every respect in the political and administrative set-up of  
Tanzania. They have no representative on the PBWB.

The total water demand for livestock is estimated at 23 Mm3/year.

1.6.3 Urban and Rural Supplies for Domestic Water
The main two urban areas within the Basin are Arusha and Moshi. The Urban Water and Sanitation 
Authorities tap water from springs and boreholes (underground water). Urban water use from the Basin 
is estimated to be 163,600 m3/day in 2015 (IVO-NORPLAN, 1997). Sewage and urban based indus-
trial waste is disposed into rivers. The Arusha Authority is represented on the PBWB.

1.6.4 Industries
The main industries in the basin are sugar refi neries, sisal processing plants and coffee processing, small 
paper and other minor production plants in the towns. They use and pollute water. Mining is an impor-
tant factor in land rather than water use although the effl uents from some mining operation are pollut-
ing water. Tourism is an industry which contributes signifi cantly to water consumption through hotel 
and restaurants.

The industrial sector is represented in the Basin Board. 

Because the industries are mainly based on irrigation, agro-crops the demands have been included into 
the irrigation demands. 

1.6.5 Hydro-electric Power
The hydro power plants in the Basin are producing 14% of  the total national production of  the coun-
try. Their capacity is far larger than what they produce at present. Shortages of  water fl ow affect all 
three power plants in the Pangani Basin. Hydropower is the cheapest way to generate energy in Tanza-
nia. TANESCO has a water right for 45m3 but this amount of  water has never been available.

Hydro-power plants pay royalties to the Ministry of  Water and Livestock. TANESCO is represented on 
the Basin Board.

The hydropower plants require about 2,600 Mm3/year to produce 90 MW of  electricity.

1.6.6 Environmental Value
The environmental value of  the Pangani basin lies foremost in its function for the ecosystem. 
Wildlife, forests and the grass plains rely on the water supply of  the basin. But they also provide eco-
nomic goods to the inhabitants of  the Basin: aquatic plants and animals are harvested for household 
consumption or sale. These interests are not represented on the Basin Board. 

The stakeholders in the Pangani Basin, besides the direct users described above, are the following 
groups and institutions:

• National and Regional level offi ces (in Tanzania and Kenya)

• Water and Livestock 

• Forestry, especially catchment forestry

• Wildlife

• National Parks (TANAPA) and Game Reserves
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• Fisheries

• Marine resources

• Lands

• District Administrations

• Village governments

• Farmers and cattle keepers in the mountains (who do not irrigate)

• Private forest owners

• Community Based Organisations concerned with farming, re-forestation

• NGOs active in natural resource management or confl ict resolution (e.g. PAMOJA, TIP, SAIPRO)

• International organisations (e.g. IUCN, TFAP, UNDP-GEF) and donors

1.6.7 Conflicts over Water
The major confl icts over water between these users and stakeholders are:

• Old water rights do not refl ect the current water availability and thus are a major source of  confl icts 
between large scale farmers and the small holder communities. (The word water right should obvi-
ously be renamed water permit)

• The urban communities are growing and the law gives priority to domestic over agricultural water 
supply. A case in point is the confl ict between the Arusha Urban Water Supply Authority and the 
small and large scale farmers using irrigation. In the end it is the lowland users who suffer most, less 
and less water arrives in the plains

• The downstream users depend on the amount of  water remaining from the highlands where the 
small holders are accused of  ineffi cient irrigation practices. Large scale farming enterprises have 
started to sub-contract small holders in the highlands to grow vegetables, putting even more stress on 
the upstream water sources

• Confl icts also arise between the upstream users when water for domestic and irrigation use is com-
peting during the dry season

• Confl icts arise between Nyumba ya Mungu (TANESCO) and small scale farmers downstream in 
Same District. The latter complain that they get no information on the quantity of  water being re-
leased at a specifi c time. TANESCO releases water according to the needs of  the power stations. 
The crops often suffer or get destroyed either because they get too little or too much water. 

• Confl icts occur between farmers and livestock-keepers in the lowlands competing over access to 
water on the river banks. This refl ects a land use as well as a water confl ict

• Soil erosion and de-forestation caused by up land farmers make springs up, decrease water fl ow and 
causing the silting of  the reservoirs which brings them in confl ict with TANESCO and lowland 
farmers

• With the Pangani Power station positioned far downstream it perceives itself  as one of  the most vul-
nerable partners of  all. Their water need for optimal running of  the station and maximum genera-
tion of  electricity depends on the size of  the turbines. The confl ict is a national one: The economy 
of  the country would suffer if  hydropower production would decline due to the declining water 
fl ows from the catchments
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• Food security and regional and national GDP, however, is also of  national concern: reduction of  
crop yields which need supplementary irrigation to mature, reduced paddy, sugarcane and fl ower 
production would impact on the national economy

• Confl icts between Tanzania and Kenya on cross-border resource management

1.6.8 Aspects of a Future Integrated Natural Resources Management in the Basin 
The running of  the hydro-power plant depends on adequate water supply from Pangani River. 
This depends on good management of  water resources which was fully acknowledged by the donors 
who made a functioning Basin Board a condition for the project. The legal and administrative ground 
had been prepared for that in 1981 when the minister for water development was empowered, by order 
published in the Gazette, to declare any area of  land to be water basin in relation to any river. 
The Basins, amongst them the Pangani Basin, were gazetted in 1989, the Pangani Basin Offi ces and 
Boards were established 1991, the time of  the start of  the PFRP.

Management of  the water resources is, however, not an isolated issue. Water, land and forest manage-
ment are intrinsically linked – but it is the reliable water supply which is the indicator for good land and 
forest management. It is not debated that the land and forest management in the mountain areas of  the 
Pangani Basin is causing as much decrease of  the water fl ow as is irrigation, industrial and domestic 
water use of  urban areas. It seems that today the demand for an ensured and steady fl ow of  water on 
which the hydro-power plants downstream depend cannot be guaranteed. These investments (and new 
investments planned) are therefore questioned today. 

With hindsight it is clear that the mere establishment of  an offi ce like the PBWO does not guarantee 
effi cient and effective management. What is needed beyond the establishment of  this Offi ce and Board 
are the following:

• Policies for the water sector as well as for forestry, land, agriculture (including irrigation), wildlife, 
environment and minerals which create incentives for catchment managers to maintain catchment 
areas 

• Representation of  all users and stakeholders on the basin Board. 

• Responsible water allocation for all uses taking ecological, economical and social factors into account 

• Existing local institutions should be strengthened, be it CBOs or any other local natural resources 
management organisation. Only competent and informed local institutions will be able to manage 
their resources in a sustainable way, to challenge the Basin Offi ces to render services, to adequately 
defend their rights against the big individual stakeholders and to enter into negotiations for equitable 
solutions 

• This implies the acknowledgement of  a pluralistic legal framework which also respects that different 
traditional or customary laws and institutions have their role to play. (Already the ideals of  good 
water management and over norms of  water use differ in the lowlands and highlands) 

• At the same time the support to standardised Water User Associations has to be carefully reconsid-
ered as their role is viewed with suspicion. WUAs are expected to collect fees from water users and 
ensure that statutory regulations are adhered to. The promotion of  WUAs has already received criti-
cism as being imposed on communities. This will later jeopardise their management capacity and 
credibility 

• Instead of  having a multitude of  community based organisations for the management of  different 
natural resources (water, forestry, land etc.) existing bodies should be strengthened and assisted in a 
holistic management approach. Any capacity building programme has to take this into consideration
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• There are even good arguments to abstain from organising each and every group of  small-scale 
water users into WUAs because it will seriously antagonise and alienate citizens and may, in many 
cases, disrupt a living customary rights system that achieves socially acceptable allocations of  water 
during times of  abundance as well as during dry spells. (see van Koppen 2004)

• A strategy (and probably an institution) to deal with existing confl icts over water should be considered 

• The discussion on the concept of  Payment for Environmental Services (PES) should be further 
strengthened in order to speed up the process to institutionalise a Environmental Fund 
(see Kulindwa 2005) 

• Each Basin Water Offi ce should have its own budget refl ecting how well they manage, regulate and 
render services. A big stakeholder like TANESCO should pay directly to the Basin Offi ce where 
their hydro-power plants are operating. Basins have site-specifi c problems for which local solutions 
(and fi nances) are needed 

• Water has become a commodity in the Basin which is not any more in abundance. The GOT has to 
reconsider its policy to promote irrigation as the only option to increase agricultural production in 
the dry lowlands. Irrigated farming has to be assessed as compared to dry-land farming methods 
which have proven to yield good harvests in such areas 

Co-operation between the Ministry, the PBWB and offi ce, IUCN and other donor support has proven 
to be a lengthy process which still has many obstacles to overcome. Before any other hydro-power 
project is planned, donors should give substantial support to a transparent Integrated Natural Resourc-
es Management which embraces all sectors, users and stakeholder involved:

• The national level for policy and legislation

• The River Basin Offi ces for allocation of  water rights, to legalise, grant, modify and control water 
abstractions, to protect water rights and monitor water use and quality, to foster the downstream-
upstream dialogue and between all stakeholders

• The NGOs to organise representation of  water users when approaching the PBWO and advocate 
for their interests, to inform and mobilise, to network and offer mediation in confl icts, to support the 
dialogue between all users and to carry out technical capacity building 

• The CBOs or other local organisations or traditional committees dealing with issues related to natu-
ral resource management to manage their resources in a sustainable and equitable way
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2. Introduction

2.1 Background

The Nordic countries have contributed to the development of  Tanzania’s energy sector since mid 
1960’s, with heavy emphasis on the building of  hydroelectric power stations. In 1989, Norway, Finland 
and Sweden jointly decided to fi nance the Pangani Falls Redevelopment Project (PFRP) in Hale. 
The power production (of  an anticipated 66MW) in Pangani started 1994–95 and gives an important 
power contribution to the national grid (1995 of  about 17% while by 2004 about 10%).

Sida has since 1997 planned to carry out a Post Evaluation of  the Pangani Falls Redevelopment Project 
to fi nd out the long-term results of  the project considering the experiences gained after ten years of  
operation of  the plant as a way forward to improve the management of  the water resources, environ-
mental and socio-economic issues in the construction of  any future hydro power plants.

ORGUT Consulting AB, Sweden in collaboration with WSP International, Sweden has been commis-
sioned by Sida and TANESCO to carry out the Post-evaluation, 10 years after its completion in year 
1995. Post-project follow-ups have been performed in which the main conclusion has been that the 
implementation of  the project was technically effi cient. However, the Post Evaluation acknowledges the 
need to come to a full project cycle, by assessing the results and impacts of  the PFRP with a 10 years 
hindsight experience and by wanting to share the lessons learnt with the relevant stakeholders. 
The evaluation integrates therefore technical and operational performance of  the plant as well as cru-
cial aspects of  environmental concerns, water resource management, social and economic assessments 
which will shed light on PFRP’s and the Pangani River Basin’s contribution to sustainable development. 

The purpose of  the Post Evaluation of  the PFRP is three-fold, as presented in the Terms of  Reference 
for the assignment:

• To assess the results of  the project with regards to technical-economical performance, environmental 
impact and socio-economic issues.

• To make conclusions and recommendations to relevant Tanzanian institutions regarding the present 
situation and how to improve it.

• To make conclusions and recommendations to Sida regarding the appropriateness of  the present 
Sida planning tools relevant for hydro-power projects.

2.2 The Context

Swedpower carried out a review of  the PFRP in 1995. This review covered also environmental and 
socio-economic aspects and the main conclusion was that the implementation of  the project was techni-
cally effi ciently and that the environmental and socio-economic impacts from the PFRP were relatively 
benign. Several shortcomings were however highlighted regarding the assessment, monitoring and 
follow-up of  the environmental and socio-economic consequences from the project. Shortcomings were 
also seen in the Programme for Upgrading of  Local Infrastructures and Services (PULIS) activities. 
Parallel to and as a precondition for the PFRP the Pangani Basin Water Board, PBWB, and the 
 Pangani Basin Water Offi ce, PBWO, were more eagerly formed as from 19911 and as a fi rst water re-
source management action about 320 diversion intakes for irrigation were provided with control gates. 

1 The Amendments Act No.42 of  1981 established two advisory levels of  boards, the Central Water Board and the Basin 
Water Board, and respectively, the Principal Water Officer and the Basin Water Officer.
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At present only 20% is functioning as intended. In 1997 Sida launched an over-all evaluation of  the 
Swedish support to Tanzania’s power sector and on the PFRP the conclusions from the evaluation con-
fi rmed to a large extent those of  the 1995 review. In addition PFRP has received criticism from NGO’s, 
journalists and researchers concerning the treatment of  environmental, socio-economic and water 
management matters.

The issues surrounding PFRP are the same issues that surround water management in general, and 
how water-related decisions are made, as well as how development effectiveness is assessed. The prob-
lems relate to what the Pangani dam will do to river fl ow and to rights of  access to water and river re-
sources; to whether it will uproot existing settlements, disrupt the culture and sources of  livelihood of  
local communities, or deplete or degrade environmental resources; and to whether it is the best eco-
nomic investment of  public funds and resources. The debate is partly what occurred in the past and 
continues to occur today, and partly, about what may unfold in the future. 

The World Commission on Dams in its “Large Dams Cross Check Survey”(November 2000) reported 
that Environmental Impact Assessments (EIAs) were recorded for only 55% of  investments in large 
dams, even those commissioned in the 1990’s. This should put into perspective a well-meaning, if  tech-
nically defi cient, Environmental Impact Statement produced in 1990 for the very small dam required 
for the Pangani Falls Redevelopment Project (Pangani Falls Dam can not be classifi ed as a large dam, 
while Nyumba ya Mungu dam may be classifi ed as a large dam). In spite of  the technical defi ciencies in 
the initial assessment, which were periodically pointed out over the course of  the next decade, little was 
done to correct these defi ciencies or put into place an adequate environmental and socio-economic 
monitoring system during all the years, which followed.

Many academic and policy documents point to the need to quantify environmental costs and benefi ts, 
much in the same way that fi nancial and socio-economic costs and benefi ts are analyzed before em-
barking on investments. 

One of  the greatest challenges is rethinking the management of  freshwater resources. The imperative 
to supply growing populations and economies with water when groundwater is depleted, water quality 
is declining, and there are increasingly severe limits to surface water extraction has brought sustainable 
water resources management to the top of  the agenda in Tanzania. These pressures on water contain a 
wide range of  threats, but they also generate the momentum for new opportunities and policy changes. 
The World Commission on Dams (WCD) conclusion about dams (as in the case of  Pangani Falls Dam 
and the Pangani River Basin), are grounded in a basic understanding about the relationships between 
water, dams and development.

2.3 The Area under Post-Evaluation

The framework within which the Post Evaluation 
was carried out is specifi ed in the Terms of  Ref-
erence. Initially the scope of  work was confi ned 
to the Pangani Falls Hydro-power plant and its 
water pond of  0.8 km2, one farmer and 10–20 
part time fi shermen affected and 3 km of  river-
bed dried up. In addition 5 villages, all part of  
Muheza District and located in a direct impact zone 
surrounding the PFRDP, were considered includ-
ed in the evaluation. 

As a result of  the Inception Report Sida agreed 
to expand the study area as far as environmental 

Initial Study 
Area

Expanded Study 
Area = Pangani 
River Basin
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and socio-economic impacts are concerned to include additional 4 villages in Korogwe District in the 
evaluation to act as control areas due to their nearby location. These 4 villages are considered being in 
the indirect impact zone. (Table 1) At the same time the impact on health status and especially HIV/AIDS 
should be evaluated for the two zone. 

Table 1 – Villages included in the Direct and Indirect Zones 

Village Zone District Population No of 
households

People
per hhMales Females Total

Bwitini Direct Muheza 789 808 1,597 266 6

Songa Batini Direct Muheza 807 904 1,711 426 4

Mhamba Direct Muheza 484 552 1,032 280 3.6

Kilonga Direct Muheza 767 680 1,447 333 4.3

Mkihumilo Direct Muheza (341) 742 695 251 2.8

Total Direct Impact Zone 3,188 (46%) 3,686 (54%) 6,874 1,556 4,4

Sisi kwa Sisi Indirect Korogwe 200 300 500 140 3.5

Hale Indirect Korogwe 1,999 2,598 4,597 766 6.0

Makiyumbi Indirect Korogwe 2,608 1,890 4,490 748 6.0

Makiyumbi Station Indirect Korogwe 325 157 882 147 6,0

Total Indirect Zone 5,132 (51%) 4,945 (49%) 10,077 1,801 5.6

Total 8,320 (49%) 8,631 (51%) 16,951 3,357 5.0

Sida further agreed to expand the Water Resource Management, and the Socio-economy sectors to 
take into account the entire Pangani River Basin. That implied that the study area included the follow-
ing districts: Arusha City, Arumeru, Hai, Moshi Rural, Moshi Town, Rombo, Mwanga, Same, Siman-
jiro, Lushoto, Korogwe, Handeni, Kilindi, Kiteto. Other districts falling within the entire Pangani Basin 
are Pangani, Muheza and Tanga.

2.4 Overall Setting

The principal legislation governing water resources in Tanzania is the Water Utilization Act No. 42 of  
1974 and its Amendments Act No. 10 of  1981 (introduction of  pollution control aspects) and Written 
Laws (Miscellaneous) Act No. 17 of  1989 and General (Regulations) Amendments. According to this Act 
and Amendments Tanzania is divided into nine hydrological areas which have been declared River 
Basins. Among these nine basins, Pangani Basin was identifi ed to be the one which needed immediate 
attention as serious user confl icts and deterioration of  the resources were evident. In pursuing the issue, 
the Government of  Tanzania, established the Basin Water Boards and Offi ces for the Pangani Basin in 
1991 and for the Rufi ji Basin in 1993. All nine basin boards and offi ces are now operational. Other 
governing instrument is the Revised National Water Policy (2002) Section 1 – Water Resources Man-
agement. 

The Pangani Basin is located in the north-eastern part of  Tanzania and covers an area of  about 
55,000 km2 (13% of  mainland Tanzania) administratively and includes the main Pangani River Basin 
and the smaller river basins of  Umba, Msangazi, Sigi and minor Coastal Rivers (including Mukulu-
muzi). In addition an area of  about 3,800 km2 falls within Kenya. 

Pangani Basin and Rufi ji Basin have been designated as hydro-power development basins and in princi-
pal 5 hydro-power reserves have been indicated within the Pangani Basin: Kikuletwa, Nyumba ya 
Mungu, Buiko, Mandera, Grand Hale and Pangani Falls. 
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2.5 Physical Setting

The Pangani River Basin covers an area of  about 26,000 2) km2 in 14 Districts administratively. The basin 
is divided up into 3 major zones; Upper Zone (above Nyumba ya Mungu dam); Middle Zone 
(between Nyumba ya Mungu dam and the Pangani river/Mkomazi river confl uence) and Lower Zone 
(between Pangani/Mkomazi confl uence to Pangani Falls). The apparent movement of  the Inter Tropi-
cal Convergence Zone (ITCZ) and the diverse topography account for climate variations in the Pangani 
River Basin. Highest rainfall 1,200–2,000 mm/year occurs in the south-eastern slopes of  Kilimanjaro 
(5,985 m) and Meru (4,566 m) Mountains. More than half  of  the basin lay below an altitude of  
1,000 m above sea level (A digital terrain model of  the basin is presented in Figure 1). This area and the 
areas situated immediately south of  mountains Kilimanjaro and Meru and west of  the Pare Mountains 
are relatively dry with semi arid conditions where rainfall is on average about 500 mm per year. 
Similar or less annual rainfall amounts are found within Simanjiro District even on altitudes above 
1,000 m.a.s.l.. The upper parts on the slopes of  Mt. Kilimanjaro and Mt. Meru receive 1,200–
2,000 mm, while Pare Mountains 1,000 mm and the Usambara Mountains 1,800 mm of  rainfall per 
year. Due to spatial and temporal variation of  rainfall in the basin, run-off  varies greatly in time and 
space. Hence, the Pangani River Basin, which is comprised of  several sub-catchments, experiences 
widely different characteristics.

2 The documents reviewed state different sizes. The Evaluation Team has established the net run-off  (catchment) area to 
about 26,000 km2, while the theoretically run-off  area is commonly shown as 42,200 km2.

Pangani Basin

Map 1 – River Basins

Figure 1 – Digital Terrain Model of Pangani River Basin
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2.6 Demographic Setting

The “fi rst” population census for mainland Tanzania was carried out in 1948 and the population was 
determined to 7.4 million, out of  whom 97% of  the population was living in rural areas. The 2002 
census gave a population of  33.6 million out of  whom 60% was living in rural areas resulting in an 
overall population density of  38 person/km2. Using the experienced growth rates over past time the 
projected population by year 2025 is estimated to 63.5 million where only 47% will reside in rural 
areas. Table 2 summarizes the Demographic Data in the Pangani River Basin divided up into the three 
Zones (including the TaitaTaveta’s population of  about 60,000 people). It should be noted that the 
rural – urban ratio and the population densities differ greatly between zones. 

Table 2 – Summary of Demographic Data 

Zone

Population

Households no
Density
Person/km²Total Urban Rural

Upper Pangani River Basin 2,208,000 32% 68% 500,000 161

Middle Pangani River Basin 962,000 15% 85% 214,000 67

Lower Pangani River Basin 162,000 13% 87% 35,000 49

Total Pangani River Basin 3,332,000 26% 74% 749,000 106

Total Pangani Basin 3,945,000 29% 71% 886,000 97

Note: By year 2025 the expected basin population of 5.6 million people (38% urban and 62% rural) will result in an overall density of
178 person/km² (ranging between 5 for Simanjiro to 8,500 in Arusha City)

Mount Meru & Kilimanjaro

Simanjaro & Lower Same

Usambara Mountains

 1. Arumeru 

 2. Arusha City

 3. Hai 

 4. Simanjiro “north”

 5. Moshi Rural 

 6. Moshi Town

 7. Rombo 

 8. Mwanga

 9. Same 

10. Simanjiro

11. Lushoto 

12. Korogwe 

13. Handeni 

14. Kilindi

15. Kiteto 

16. Muheza

17. Pangani 

18.Tanga Town

19. Taita-Taveta 
(Kenya)
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3. The Evaluated Interventions

The basic documents concerning PFRP – the Feasibility Study (Main Report and Hydrological Studies) 
of  1990 and the reports prepared by SwedPower of  1990, 1993 and 1995 have all made good efforts to 
analyse then available hydro-metrological data to ensure that the water balance estimates at Pangani 
Falls suffi ce the requirement. However, confl icting water demands by different parties was and is the 
biggest threat to the power station to operate, let alone to be able to run at full capacity. A functioning 
PBW Board and Offi ce was made a pre-condition for project implementation. 

The above mentioned documents have indicated shortcomings, especially in availability of  data – lim-
ited rainfall records on amount and intensities, lack of  river gauging data, data on evaporation, sedi-
mentation rates etc. However, over the years several research studies have tried to formulate water bal-
ancing models for a few sub-catchments (e.g. Rainfall-Runoff  Modelling of  Two Catchments in the 
Hillside of  Mt. Kilimanjaro, P. C. Rohr and A. Killingtveit and Application of  Conceptual Rainfall-
Runoff  Models in Sub-Catchments of  Pangani River Basin, S.A. Moges, M.T. Habtamu, L.A. Yeshitla 
and R.K. Kachroo). 

This holistic view of  the different natural regimes being dependent on each other was, however, not 
pursued when it came to the use and management of  the natural resources by human beings. The 
socio-economic and environmental investigations stopped at the villages directly bordering PFRP (the 
so called DIZ) and so did the plans for mitigation.

Environmental and social impacts do not move in one direction only. Projects, especially of  larger mag-
nitude, do have an impact on the human and physical environment but the same environment also im-
pacts on the project. The additional power generating capacity installed at the Pangani Falls has, in 
combination with the water requirements for power generation at Nyumba ya Mungu and Hale and 
the increased demand for domestic, irrigation and industrial purposes, exacerbated the already existing 
confl icts over water within the basin. One could also argue that the repercussions of  the very existence 
of  the project had substantial impact on the present discussions and the process of  striving for at a better 
multi-objective natural and water resources management agenda (IUCN involvement in PBWO, NGO 
involvement, change of  legislation to enable the Basin Offi ces in Tanzania to function effectively).

The Study Team is concerned over the actual effective size of  the catchment area and its effect on the 
hydrological regime of  the Pangani River. There are sub-catchments, which are topographically part of  
the Basin, but very many of  these sub-catchments create open and often very slow moving or stagnant 
waters such as the Kirua swamp, Kitwai plains, Manka swamp etc. where the surface run-off  often dis-
appears as evaporation. 

The assessments, conclusions and recommendations elaborated upon in the Post Evaluation are as far 
as possible structured within the context of  the World Commission on Dams framework for decision-
making.

3.1 Water Resource Management Aspects

The Water Resource Management aspects for the confi ned Direct Impact Zone are basically limited to 
the properties of  infl ows and outfl ows at the Pangani Falls Pond and Hydropower plant. However in 
order to evaluate the impact and performance of  Pangani Falls the most important features which have 
bearing on the Hydrological Cycle in the entire Pangani River Basin had to be studied. Hence, to assess 
the past, present and future utilization of  available renewable water resources historic statistics on pre-
cipitation, run-offs, sedimentation rates and river fl ows had to be made. The task is important in the 
sense that it describes the basic data for the water balance of  the whole system and is thus intrinsically 
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involved in all the other tasks. Water demands for domestic, irrigation, livestock and hydropower need 
to be determined in order to perform a complete evaluation of  the water balance situation. This also 
provides a basis for statistically evaluating the risk of  both exceeding the maximum operating level as 
well as going below the minimum operating level. The results provide the foundation of  what might be 
developed into a useful tool for evaluating the infl uence of  various water saving measures as well as 
evaluating the consequences of  various meteorological forecast scenarios. In order to obtain these basic 
data reliance was placed on available data collection and dissemination by the different institutions in-
volved in Pangani Basin. The major collaborator was the Pangani Basin Water Board and its Water 
Offi ce based in Moshi town, and the TANESCO Study Coordinator. Data was collected from the 
 Regional Water Engineers Offi ces in Arusha, Moshi and Tanga and from the District Water Engineers 
Offi ces in all Districts situated within the Pangani River Basin. Climatic and hydrological (including river 
discharge) data was collected from Ministries of  Water and Livestock Development and Agriculture. 
Other data was collected from relevant authorities, Internet and the different universities in Tanzania.

The evaluated interventions, for water resource  management issues, were to assess:

• The governing Water Legislation 

• The functions, organization and mandate of  the 
present Water Resource Management structure 
(PBWB & PBWO).

• Water rights procedures and actual issued

• Water user fees and revenue structures 

• River catchments and tributaries, seasonal 
 precipitation, run-offs, and river fl ows 

• Present and future water demands and establish-
ment of  a Crude present and future water balance 

• Compare water use between hydropower and 
 irrigation

• Future scenarios including The Way Forward 

3.2 Technical and Economic Aspects

The Pangani Hydro System consists of  three Hydro Power Stations, Nyumba ya Mungu (capacity of  
8 MW), Hale (capacity of  21 MW) and New Pangani Falls (capacity of  68 MW). All three plants, 
owned by TANESCO, are relying on water from Nyumba ya Mungu reservoir with a storage capacity 
of  800 million m3, which is owned by the Tanzanian Government and managed by the Pangani Basin 
Water Offi ce (PBWO). The storage capacity of  Nyumba ya Mungu has approximately 1 year regula-
tion, while Hale was plan ned for weekly regulation and that of  New Pangani Falls reservoir can only be 
used for daily regulation.

In the New Pangani Falls the powerhouse and main transformers are placed underground. A cable 
shaft connects the underground area with the 132 kV switchyard at the surface. 

Pangani River Basin



 PANGANI FALLS RE-DEVELOPMENT PROJECT IN TANZANIA – Sida EVALUATION 06/09 19

The evaluated interventions, for technical and economic issues, 
were to assess:

• The plants role in the electricity supply system in Tanzania

• The production features in terms of  fi rm power/non fi rm 
power, availability, reliability, sensitivity to dry seasons and dry 
years and water management 

• The production costs

• The plant design, size and overall technical performance

• The condition of  the power station and other associated 
 infrastructure

• Safety of  the dam, reservoir state and monitoring interventions

• New and planned interventions

It should be noted that Pangani Falls Dam does not conform to the Commission of Dams specification of a “Large 
Dam” – the embankment is not >15 m and the reservoir capacity is not > 3 million cubic meter.

3.3 Environmental Aspects

The World Commission on Dams in its “Large Dams Cross Check Survey” (November 2000) reported 
that Environmental Impact Assessments (EIAs) were recorded for only 55% of  investments in large 
dams, even those commissioned in the 1990’s. This should put into perspective a well-meaning, if  tech-
nically defi cient, Environmental Impact Statement produced in 1990 for the very small dam required 
for the PFRP. In spite of  the technical defi ciencies in the initial assessment, which were periodically 
pointed out over the course of  the next decade, little was done to correct these defi ciencies or put into 
place an adequate environmental monitoring system during all the years, which followed.

The lack of  environmental follow-up can be explained, in part, by the use of  a “separate but equal” 
methodology for assessing environmental impact (EIA) as a one-off  result of  a technical/economic in-
vestment. An EIA has, as its purpose, the function to predict and describe possible negative and positive 
impact of  an investment on the environment. This, in turn, in the best of  cases, leads to the design of  
mitigation measures as a separate activity in the overall implementation of  the investment. The World 
Commission on Dams, in its 2000 report, points out that less than 5% of  ecosystem impacts were suc-
cessfully mitigated. This is obviously not a way forward.

Sida policy documents point the one of  the possible causes of  this poor performance in terms of  inte-
grating environmental concerns into investments; the mistaken idea of  “fi rst development, then consideration of  

the environment..” (Sida 2004). This same document goes on to explain why environment is not a sector; it 
is an integral part of  many sectors and the key to alleviating poverty through sustainable natural re-
source use.

Nyumba ya Mungu Dam

Hale and Pangani Falls Ponds
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Many academic and policy documents point to the need to quantify environmental costs and benefi ts, 
much in the same way that fi nancial and socio-economic costs and benefi ts are analyzed before em-
barking on investments.

As part of  the recommendations for future action, methods to complement the EIA (natural resource 
costing) are explored in the context of  the PFRP, to suggest how to integrate the environmental analysis 
as one variable in the technical/economic analysis.

The evaluated interventions, for environmental issues, were to assess:

• Shifting Focuses in the Analysis of  Environmental Issues

– Shortcomings in the approaches to EIA

– Identifi cation of  Ecosystems 

– Stakeholder Identifi cation

– Relevant Costing mechanisms for natural resource 
pricing 

– Internalization of  Environmental Costs

• The current environmental Situation at Pangani Falls 

– Identifi ed Impacts

– Mitigation Measures

– The monitoring system

– Environmental Audits

• Environmental Management Approaches 

– The Pangani River Basin System

– Involvement of  National Institutions

• Lessons Learned 

• A proposal for improving the assessment of  hydropower 
projects 

– Conclusions and recommendations for relevant 
 Tanzanian institutions

– Conclusions and recommendations to Sida.

3.4 Socio-Economic Aspects

The Terms of  Reference state specifi cally that the evaluation of  direct and indirect environmental and 
socio-economic impact is that caused by the PFRP. However, the ToR limit the evaluation to a relatively 
small area within the entire Pangani River Basin. The PFRP is a relatively small disturbance in the nat-
ural surroundings, the area covered by the reservoir is 0.8 ha and the dry riverbed as a result of  the 
diversion affects only about 70 ha. In addition, the new Pangani Falls Hydropower Plant was built 
 adjacent to the site of  a hydroelectric power station, which has existed since 1931, so the incremental 
impact on the natural and social surroundings is probably very limited. The lessons that can be learned 
from a rather minor intervention are also limited.

The plant at Pangani Falls is the southernmost plant along a system of  hydroelectric power generation 
in the Pangani Basin, including the Hale Power Plant and the Nyumba ya Mungu power plant. 

Area downstream Pangani Falls Power Plant

The African violet transplanted near power plant
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Thus most of  the environmental and social problems are shared by the catchment area as a hydrologi-
cal basin, with the most serious occurring upstream from the New Pangani Falls installation. Environ-
mental and social impacts do not move into one direction only. Projects, especially of  larger magnitude, 
do have an impact on the human and physical environment but the same environment also impacts on 
the project. 

The feasibility study of  1990 is considered as the initial EIA for the PFRP. The social impact assessment 
(Section E4 of  the Feasibility Study) looks at 6 villages (in Songa Ward) in the direct vicinity of  the 
project where people will be affected by the construction activities and the plant to be built. It offers 
very general baseline data on socio-economic issues including land use. Section E5 is a deliberation on 
archaeological concerns. The latter are dismissed more or less entirely (some monitoring during excava-
tion is recommended). Measures are proposed for a number of  households and a school, which will be 
physically affected and will have to be moved. No monitoring data or other information whether this 
has taken place could be found. 

In 1992 the approach to mitigation measures/community development related issues was narrowed 
down to a “Programme for Up-grading Local Infrastructure and Services” (PULIS), which was estab-
lished end of  1992 and run by the NORPLAN site offi ce. The task of  monitoring environmental as 
well as socio-economic issues was separated and subcontracted to NORCONSULT by NORPLAN 
under the name of  ESEMM (Environmental and Socio-economic Monitoring and Mitigation) whereby 
it is not quite clear why monitoring and mitigation is put together. One NORCONSULT Monitoring 
Report (1995) was found which has some useful information but is rather casual in the approach. 
No original documents of  PULIS or ESEMM could be traced. 

On the matter of  community development related issues the two SwedPower Reviews (1993, 1995) offer 
some additional information. The EIA of  1994 lacks the socio-economic chapter and has only some 
few scattered bits on social issues. The Review fi ndings are indicative for certain developments but 
cannot compensate for the lack of  any systematic monitoring. Some of  the issues presented there as 
well as issues missing will be followed up during fi eld investigation of  this post evaluation (e.g. situation 
of  fi shermen, gender issues, land use changes, predicted versus unforeseen impacts)

After the last review 1995 socio-economic data on what happened in the direct vicinity of  the hydro-
power plant are lacking completely. For activities carried out by PULIS one fi nds no references in re-
ports after 1997. 

There are two PFRP Monitoring Programmes, one for the period 1997–98 and another for 1998–99, 
both by the Field Studies Unit of  TANESCO. They contain plans and budgets how and what to moni-
tor during that period but no monitoring results. 

Both of  them state clearly that on the one hand the monitoring of  the sociological issues is the responsi-
bility of  the Government, but without specifying which institution. On the other hand the responsibility 
for monitoring hydrological aspects of  the catchment area (e.g. abstraction of  water for irrigation) and 
means of  mitigating such unwanted developments as well as possibilities to optimize the use of  the 
water resource is considered the responsibility of  the PBWO in both reports. But for both cases there is 
no evidence of  systematic monitoring.

The only environmental monitoring exercise available is one draft report of  2000 by the TANESCO 
Field Unit. The fi ndings of  this report focus on certain failures of  the PULIS programme and it can be 
assumed that this sorry state of  affairs had forced TANESCO to act in order to improve the relation-
ship with the communities and the District Government. Complaints have been raised about half  com-
pleted water schemes, buildings and other activities.

The evaluated interventions, for socio-economic issues, were to assess:
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• The results with 10 years hindsight experience, the 
relevance, the effectiveness, the feasibility and sus-
tainability of  the PFRP.

• The present situation with regards to positive and 
negative effects on the biophysical environment.

• The management process of  environmental and 
socio-economic issues before, during and after the 
project construction phase.

3.5 Health and HIV/AIDS Aspects

The initial Terms of  Reference did not include the 
aspects of  Health and especially HIV/AIDS. Large 
construction sites like the one at Pangani have a labour 
force often coming from outside the area and living in 
temporary built accommodations. The pressure on the 
local communities both socially and economically has 
a tendency to attract non-conventional activities many 
of  which may have impacts on health conditions and 
status of  both community members as well as con-
struction site workers. 

The Pangani Falls Redevelopment Project (PFRP), fi nanced by the Governments of  Norway, Finland 
and Sweden, was implemented in the DIZ villages area from 1990 to 1995. Along it was a sub-project 
“Program for Upgrading Local Infrastructure and Services (PULIS) implemented whose one of  its two 
components was the PULIS Health Program for primary health care; which had within it an HIV/
AIDS Control Programme (HCP). PULIS Health activities included training to health personnel 
(WHAs VHWs and TBAs); and community health activities that included environmental health; ma-
laria and Bulharzia control; and implementing the HCP itself. 

The evaluated interventions, for health and HIV/AIDS issues, were to assess:

• The general conditions and status of  health in the 
Direct Impact Zone and in the created control area 
called Indirect Impact Zone. 

• The status, preventive and mitigation measures on 
HIV/AIDS and other related infectious diseases 
and water related diseases.

Activities for implementation in the HCP included seminars 

to target groups; continuous education on prevention, and 

condom use promotion and distribution.

“The next generation – what is their destination?”

District Hospital 
– “can they cope with increased HIV/AIDS cases?”
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4. Findings – Water Resources Management Aspects

4.1 Historic Overview

Pangani Basin (like Rufi ji Basin) is a designated hydro-power development basin and in principal 5 
hydro-power reserves have been indicated within the Pangani Basin: Kikuletwa (production terminat-
ed), Nyumba ya Mungu (in use), Buiko (not developed), Mandera (not developed), Hale (in use) and 
Pangani Falls (in use). The Pangani River (Hydro-Electric Projects) (Amendment and Further Provi-
sions) Ordinance of  1961 states in its Section 3. that;

“Neither ………… nor any other authority charged with the duty of  controlling or regulating the waters of  the 

Pangani River…………. shall, by grant of  any water right, ………….reduce, or purport to reduce, the fl ow 

of  water in the Pangani River immediately above the Grand Pangani Falls to less than four hundred and fi fty 

cubic feet per second (12.74 m3/s), or reduce, or purport to reduce……………. together, at such seasons of  the 

year when ………………..the fl ow at Hale exceeds four hundred and fi fty cubic feet per second, with such 

excess up to an additional two hundred and fi fty cubic feet per second (7.08 m3/s).”

Already by year 1950,1952 and particular by 1961 it was noted that the dilemma which faces all users 
of  the Pangani river water is that increased use of  water for irrigation in the headwaters leads to a re-
duced fl ow of  water for power production in the lower reaches. Water rights to an amount of  28.3 m3/s 
had by 1961 been issued, of  which 13.7 m3/s is returnable to the river from hydro-electric stations. 
However, an estimate of  “illegal” abstraction was put at 13.9 m3/s. In addition there was reputed to be 
an agreement which permit a diversion of  up to 5.7 m3/s to Kenya (Taita-Taveta), so that potential 
abstraction would probably near or exceed the natural average fl ow of  about 30.6 m3/s in the river 
(in 1934/35 the minimum fl ow was estimated to 23.4 m3/s) at Nyumba ya Mave – the present Nyumba 
ya Mungu dam. Hence it was noted;

“Taken together, the existing water rights for irrigation, if  fully taken up, and the expectation of  fl ows for power, 

are hardly compatible. Even the actual usage of  water for irrigation is verging on the incompatible unless the 

fl ood waters of  the river are stored and controlled.”

This was the reason for building the Nyumba ya Mungu dam. 

For production of  electricity at NyM it was assumed that about 14.3 m3/s was needed to be released. 
It was further determined that about 4.7 m3/s of  what is released from NyM will be used for irrigation 
between NyM and Buiko (3.0 m3/s) while the residue delivered to areas in the Pangani downstream of  
Buiko. This meant that 12.6 m3/s of  upper catchment water would arrive at Hale, irrespective of  addi-
tional lower catchment yields.

4.2 Precipitation

The annual rainfall for three seasons (each with 4 months was estimated and compared between two 
different periods before and after the Pangani Falls Hydropower was developed. The fi rst period, 
 February to May (FMAM), is a wet season while October to January (ONDJ) is a short rain season. 
The period in between the two, June to September (JJAS), is a dry season.

When comparing the two periods, the average annual total rainfall for the last ten year period, 1995–
2004, has declined by 10.3% as seen in Table 3a. But more critically seasonal rainfall variation has to be 
examined. Considering the three seasons, FMAM, JJAS and ONDJ, the annual seasonal rainfall, as 
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shown in Table 3b, has been reduced by 2.5, 15.3 and 22.9% respectively. It is now clear that the ONDJ 
period has been affected most, although there is slight increase in rainfall for the months of  September 
and October.

Table 3a – Annual rainfall for the two periods

Period Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Annual

1985–1994 105 63 111 275 302 76 63 45 14 43 105 137 1338

1995–2004 78 63 116 286 267 75 46 31 17 54 71 98 1200

Difference % -26 -0 5 4 -12 -2 -27 -31 17 26 -33 -29 -10

Table 3b Seasonal annual rainfall for the two periods

Period FMAM JJAS ONDJ

1985–1994 751 198 389

1995–2004 732 168 300

Difference % -3 -15 -23

The mean annual rainfall during 1935–2002 (57 years) for Moshi is determined to 894 mm/year. 
The 80% (dry year) and 20% (wet year) probabilities are 584 mm and 1067 mm respectively. However, 
Moshi Rainfall station is located at an altitude of  813 m above sea level and experiences a slight reduc-
tion in the annual rainfall. If  the same trend continues the annual rainfall by year 2025 will be about 
840 mm or a reduction of  7% from the present mean annual rainfall. 

Even if  the mean annual rainfall is relative high (1,500 mm/year) for the Lyamungo Rainfall station 
(located at altitude 1,600m above sea level) it’s experience a steeper reduction in the annual rainfall 
than Moshi. The 80% (dry year) and 20% (wet year) probabilities are 1,234 mm and 1796 mm respec-
tively. If  the same trend continues the annual rainfall by year 2025 will be about 1,200 mm or a reduc-
tion of  20% from the present mean annual rainfall. This trend is extremely worrying as about 70% of  
all run-off  into Nyumba ya Mungu dam originates from Mount Kilimanjro. 

In order to compare these two stations to rainfall trends from other places in Tanzania the same analy-
sis has been made for the Singida Rainfall station and the Naberera Rainfall station on the Maasai 
Steppe as shown below.

The mean annual rainfall for Singida Rainfall station during 1935 – 2005 (70 years) is determined to 
610 mm/year. The 80% (dry year) and 20% (wet year) probabilities are 516 mm and 809 mm respec-
tively. However, Singida Rainfall station experienced a slight reduction in the annual rainfall. If  the 
same trend continues the annual rainfall by year 2025 will be about 590mm or a reduction of  3% from 
the present mean annual rainfall. 

The mean annual rainfall at Naberera, Simanjiro, has been determined for two different periods 
1940/41 to 1955/56 (16 years) and during the period 1993/94–2004/2005 (10 years) is determined to 
487 mm/year and 509 mm/year respectively. The 80% (dry year) and 20% (wet year) probabilities are 
280 mm and 660 mm and 280 mm and 715 mm respectively. For this station it seems that the mean 
annual rainfall has increased by 5%, contrary to the experiences from other stations. 
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4.3 Estimation of the Renewable Water Resources

The Evaluation Team has re-visited available topographical maps and reproduced the most likely 
 watershed boundary for Pangani River Basin and its sub-catchments. A total of  20 sub-catchments 
have been identifi ed of  which 6 sub-catchments have little to no infl uence on the hydrological cycle. 
The total net run-off  area has been established to 26,000 km2, while the theoretical run-off  area is 
measured to about 50,000 km2.

Numerous studies and research projects have been carried out in the Pangani River Basin in order to 
understand the hydrological cycle or to determine the relationships between rainfall, run-off, evapora-
tion and river discharges. Moges, S.A., Habtamu, M.T., Yeshitla, L.A. and Kachroo, R.K. applied three concep-
tual Rainfall-Runoff  Models (NAM, XINANJIANG and SMAR) 3 to 12 sub-catchment areas of  Pan-
gani river basin. Unfortunately, the results of  the respective analysis of  the results was that they could 
not conclude with any certainty that any one or all of  the models can be used as operational rainfall-
runoff  models without appropriate correction in the structure of  the models which is made diffi cult by 
the complexity of  the catchments. They recommend that correction functions representing abstraction 
conditions and storage effects of  swamps and lakes have to be included in the structure of  these models. 
Applying information on available streamfl ow data the researchers established run-off  coeffi cients for 
the 12 sub-catchments. In Table 4 these run-off  coeffi cients have been applied to determine the most 
likely run-off  from the 20 sub-catchments identifi ed by the Evaluation Team. The sub-catchments and 
their area, mean annual rainfall, run-off  coeffi cient and the potential annual water availabilities are in 
Annex 1. These have been summarized on basis of  Zones.

Table 4 – Sub-catchments and their influence on the Hydrological Circle

Basin Area km² AMR mm/year rc
Water availability 
million m³/year

Water availability 
m³/s

Total Upper Zone 11,031 1,042 0.13 1,432 45.4

Total Middle Zone 11,903 788 0.10 991 31.6

Total Lower Zone 3,047 1,071 0.20 639 20.2

Total Pangani River Basin 25,981 929 0.13 3,062 97.2

4.4 Water Resource Availability 

The renewable water resources available in Tanzania were estimated to be 2,700 m3/person/year in 
2001. Falkenmark (1986) proposed that the thresholds of  1,000 m3 and 500 m3/inhabitant/year corre-
spond respectively to the water stress and water scarcity levels. The Food and Agriculture Organisation 
(FAO) of  the United Nations regard a water scarces country to have water resources less than 1,700 m3/
person/year and is regarded as a potentially serious constraint, and a major problem in drought years. 
FAO regards also water as a severe constraint on socio-economic development and environmental protec-
tion at levels of  internal renewable water availability of  less than 1,000 m3/capita/year. Based on this defi -
nition, and assuming the currently projected population increases, Tanzania will face a water scarce 
situation within the next twenty years. The situation in Pangani River Basin is comparatively more seri-
ous than for Tanzania as a whole, where the situation in the Upper Zone has already reached an alarm-
ing stage. The renewable water resources available within the Pangani River Basin is estimated, as indi-
cated in Table 5, to about 1,108 m3 by year 2005 and hence already the renewable water resources in 
Pangani River Basin pose a severe constraint on socio-economic situation and environmental protec-
tion. 

3 NAM (Danish Hydraulic Institute, 1982; XINANJIANG (Zhao et.al, 1980) & SMAR (Kachroo, 1992)
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Table 5 – Availability of Water Resources in Pangani River Basin

Zone
Precipitation 
million m³/year

Renewable water 
resources 
million m³/year Population

Available water in 
m³/person/year

No and size of 
sub-catchments in 
each zone

Upper 11,494 1,432 + 631 2,208,000 934 7 – (11,031 km²)

Middle 9,380 991 962,000 1,030 6 – (11,903 km²

Lower 3,263 639 162,000 3,044 3 – (3,047 km²)

Total 24,136 3,693 3,332,000 1,108 16 – 25,981 km²

Note: By year 2025 the expected basin population of 5.6 million people will result in an overall water availability of 660 m³/person/year.

4.5 Water Abstraction According to Water Rights Records.

A total of  3,197 known water users exist in Pangani basin, abstracting in theory a total of  about 63 m3/s 
of  water, which equals an annual abstraction of  1,988 million m3/year or 54% of  the total available 
renewable water resource base of  3,693 million m3/year. Unfortunately 1,715 of  the users are without 
water rights and they abstract 11% of  the total water withdrawn from the basin. A detailed list of  all 
Water Right Holders has been produced by the Pangani Basin Offi ce in Moshi, Tanzania. Table 6 shows 
the abstractions in m3/s from active and inactive water rights by sub-basins. 

Table 6 – Abstraction from Water Rights (WR) annually in m³/s.

Sub-basin

Active Water Right Inactive Water Right

TotalWith WR Without WR Sum

Abandoned,
Cancelled,
Dormant

Expire, 
Refused,
Suspended Sum

Total Upper Basin 39.1 4.0 43.1 7.8 0.9 8.7 51.8

Total Middle Basin  7.6 1.7  9.3 0.9 0.1 1.0 10.3

Total Lower Basin  0.7 0.4  1.1 0.1 0 0.1  1.2

Total 47.4 (75%) 6.1 (10%) 53.5 (85%) 8.8 (14%) 1.0 (1%) 9.8 (15%) 63.3 (100%)

4.6 Potential Utilization of Renewable Water Resources.

A comparison between the renewable water resources and the abstraction rates show that 54% of  
present estimated renewable water resources are allocated. It ought to be remembered that losses due to 
evaporation will further reduce the balance. In Table 7 the present utilization of  the renewable water 
resources are indicated.

Table 7 – Potential Utilization of available Renewable Water Resources

Zone
Renewable water resources 
million m³/year

*Abstraction of water 
million m³/year

Utilized
%

Upper 1,432 + 631 ** 1,634 79%

Middle 991 325 33%

Lower 639 38 6%

Total 3,693 1,998 54%

* Note: Abstraction Based on Water Rights Records ** Note: Add water from springs originating from Kilimanjro mountain.

4.7 Estimated Water Demand by year 2005 and 2015

The water demand for irrigation and industries constitutes 90% of  the total demand by year 2005 and 
93% (if  same uncontrolled development is assumed) of  the total demand by year 2015. (Table 8)
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Table 8 – Estimate of present and future water demands in km³/year and (m³/s)

Basin 2005 2025

Upper 546 (17.4) 1,081 (34.3)

Middle 238 (7.6) 893 (28.3)

Lower 10 (0.5) 18 (0.7)

Pangani Basin 794 (25.5) 1,992 (63.3)

4.8 Crude Water Balance

The following is an overall water balance by zones based on an expected uncontrolled incremental 
water demand trend and the decreasing precipitation trend (Table 9). A more detailed water balance 
analysis can be found in Annex 1 Section 8.6. 

Table 9 – Crude present and future Water Balance in m³/s

Basin 2005 2025 Remarks

Upper 28.0 2.0
There is a urgent need to console the use of water within the upper basin. 
The future of the middle zone depends a lot on this.

Middle 45.4 - 1.0

i) The estimated present balance is higher than what has been measured at 
Korogwe (26.0 m³/s). The difference is probably a combination of greater use of 
water for irrigation and higher losses from the wet-lands within the middle zone. 

ii) If no control of water use is enforced within the upper zone the future prospect 
is bleak for this zone.

Lower 31.5 15.5

At present the mean inflow to Pangani Falls could easily be maintained to the 
original water right of 19.8 m³/s. The same refers to year 2025 where all 
available waters will derived from precipitation within the lower zone only. 
However, it will be a need to increase storage capacities to compensate for the 
fluctuation of river discharges over the year.

4.9 Legislation

Water Resources Management in independent Tanzania is governed by:

• Water Utilisation (Control and Regulation) Act No. 42 of  1974, as amended by:

• Water Utilization (Control and Regulation) (Amendments) Act No. 10 of  1981.

• Water Laws (Miscellaneous Amendments) Act No.8 of  1997.

• Written Laws (Miscellaneous Amendments) Act No.17 of  1989.

• Water Laws (Miscellaneous Amendments) Act of  1999.

• Regulations issued in 1975, 1994, 1996 and 1997.

The thrust of  the Water Utilization (Control and Regulation) Act No. 42 relates to the administration 
of  granting of  rights to the use of  water. The Amendments Act No.10 of  1981 established two advisory 
levels of  boards, the Central Water Board and Basin Water Boards, and respectively, the Principal 
Water Offi cer and Basin Water Offi cer. 

The Water Laws (Miscellaneous Amendments) Act No. 8 of  1997 created the Central Water Board and 
Basin Boards, and made the Basin Boards fi nancially and administratively autonomous. The Water 
Utilisation (General) Regulations, 1997, provided for the implementation of  Act No. 8, including the 
constitution and methods of  working of  the Basin Boards. In addition to the statutory legislation, there 
are customary laws, which have existed in parallel.
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The existing legislation related to water resources management has developed over time through 
amendments to the original primary law. This has led to a lack of  clarity in the legislative provisions 
and does not refl ect the institutional and organisational changes necessary to implement the National 
Water Policy, 2002.

The Water resources management legislation is under review, in which wasy to harmonise confl icting 
water related laws and regulations will be examined, and relevant customary law integrated into statu-
tory law. Also the powers and responsibilities of  new water resources management institutions are en-
shrined in new laws. It is anticipated that the new Act will be discussed and endorsed by the Parliament 
during 2005–2006.

4.9.1 Overall Organizational Structure
The role of  Government, through the MoWLD and its Department of  Water Resources, changing to 
that of  co-ordination, policy and guideline formulation, and regulation, new institutions have been cre-
ated. These are the National Water Board, Basin Water Boards, Catchment Water Committees, and 
Water User Associations or Groups.

• National Water Board

The National Water Board is a fi nancially and administratively autonomous organisation, fi nanced from 
water user charges and water pollution charges, and accountable to the Minister responsible for Water.

• Basin Water Boards

The Basin Water Boards will be fi nancially and administratively autonomous, and fi nanced from water 
user charges. The Boards will employ the staff  necessary to carry out all of  the Board’s functions and 
responsibilities, and be accountable to the National Water Board.

• Catchment and Sub-catchment Committees

The Catchment and Sub-catchment Committees will be autonomous bodies, fi nanced from user charg-
es, and will carry out such functions as are delegated by the Basin Water Board. They may employ staff  
necessary to carry out these functions, or may be supported by Basin Water Board staff.

• Water User Associations 

Water User Associations will be legally constituted bodies drawing their membership from water users 
in a particular locality. They may need to employ a few staff  in order to carry out the limited functions 
at the local level and the costs of  the Association will come from charges levied on water users.

4.9.2 Pangani Basin Water Board (PBWB)
The functions of  Pangani Basin Water Board (PBWB) are to act as a principal advisory organ on mat-
ters pertaining to allocation and utilization of  water in the basin and according to Water Act Amend-
ment of  1981 Paragraph No. 6 (1)–(3).

The PBWB consists of  a chairman and 10 members. The Board members are appointed by the Minis-
ter responsible for water affairs and drawn from public, private, NGOs and women organisations. The 
current Board members are from public sector, Arusha Urban Water Supply and Sewerage Authority, 
TPC Ltd., Same District, Impala Hotel in Arusha, Arumeru District, TANESCO, NGO (PAMOJA 
Trust) from Moshi, MWLD and PBWO (Secretary to the Board). 

The National Water Policy emphasis that water resources planning and development shall fi rst; be based 
on river basin or sub-basin as the planning unit, secondly; that planning shall involve all stakeholders and 
be inter-sectoral and thirdly; that it shall consider requirements for bio-diversity and human health. It is 
claimed that the involvement of  user organizations and the private sector is fundamental for achieving 
appropriate management of  available water resources within the planning unit.
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However, the present members of PBWB represent only part of the stakeholders within the Pangani basin. The only 
two representatives for the largest group of stakeholders, the rural communities, are from Same and Arumeru 
Districts. No member represents the communities or investors of the Lower Pangani Zone and the inter-sectoral 
involvement (e.g. agriculture, forestry, environment and land use) is weak or none existing.

4.9.3 Pangani Basin Water Office (PBWO)
The Pangani Basin Water Offi ce established in 1991 under the Directorate of  Water Resources in 
 Tanzania and is responsible for allocating, managing, monitoring and controlling water use in Pangani 
Basin. It is also tasked with creating awareness on effective and effi cient water use and launching water 
conservation programmes (PBWO, 2005).

The organization and staffi ng of  PBWO is divided into two parts. One part is dealing with technical/
hydrology aspects of  the basin while the other deals with administration and is outlined below (PBWO, 
2005);

Chart 1 – Existing Staff Levels PBWO (2005)

4.9.4 Water Rights Issued
The procedure of  obtaining a water right begins with submitting an application to the Basin Water Offi cer. 
The application will appear in the government gazette, showing details of  applicant and the amount of  
water requested. If  the existing water users, within the catchment, have any objection to the new appli-
cation it should be submitted to the Basin Water Offi ce within specifi ed period (40 days). The applica-
tion is presented with relevant reports (hydrographic, irrigation, District administrative Secretary’s) and 
opinions to the Basin Board for discussion. 

The Water Offi cer may issue the water right after the board’s recommendations. The applicant can 
appeal to the Minister responsible for Water if  not satisfi ed with the decision.

All abstractions of  water in the Pangani River Basin have been identifi ed, mapped and stored in the 
database. The summary that shows the status of  water rights in the basin is given in Table 10.

Table 10 – Status of Water rights in Pangani Basin by sub-catchments

Item Pangani Luengera Mkomazi Ruvu Kikafu/Weruweru Sanya Kikuletwa Total

Total used 
Abstractions 56 278 649 656 672 160 726 3,197

Without WR 28 236 463 389 374  83 142 1,715

Water Rights 28  42 186 267 298  77 584 1,482

Unused  0  18  85  56  88  31 167 445

Basin Water Office

Basin Hydrologist Accountant

Principal Technician Secretary (ies)

2 Senior Technicians Drivers
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320 Control gates have been installed (only 20% functioning at present) and at some of  the furrows 
court lining has been introduced, resulting in an improvement of  the effi ciency from 20% aimed to 
reach 50%. As a result the fl ow levels are improving. 

 The formation of  about 500 Water User Associations (WUA) should result in reduced confl icts and 
effi cient water use. 

These funds (users fees) have enabled the offi ce to run their activities, though limited, during the past 
three years that they did not have budget allocation from the Central Government.

The offi ce has controlled some polluters according to the standards set in the Water Utilization Act. 
The water samples are used as evidence in the court. This procedure is rather time and cost consuming, 
and so far only 5 sisal estates have been fi ned. 

A water quality monitoring programme has been initiated. In the beginning implementation was hin-
dered by lack of  funds but when the River Basin Management project came in, the water quality moni-
toring in the basin received funding.

4.9.5 Integration with Central and Local Authorities
A large number of  governmental and non-governmental organizations exist within the basin seeking to 
curb threats that occur in the basin and trying to improve the livelihoods of  resource users. In recent 
years, perhaps the most important large-scale initiatives in the Basin are those of  the World Bank-
funded River Basin Management and Small-scale Irrigation Improvement Project (RBMSIIP), and the 
UNDP-GEF East Africa Cross-border Biodiversity Project (EACBP). The former project has been par-
ticularly important in strengthening the Pangani Basin Water Offi ce (PBWO), as well as improving 
water monitoring capabilities within the Basin. 

NGO initiatives in the Basin include those concerned with the integrated management of  Tanzania’s 
coastline and its mangrove forests, and, in the north of  the Basin, those concerned with the improve-
ment of  traditional irrigation practices, and facilitating lines of  communication between local level re-
source users and the Basin’s formal administration. Additional initiatives have concentrated on the con-
servation of  the Basin’s forests and wildlife resources.

4.9.6 Strengths and Weaknesses
PBWO has been able to partly bring fragmented water uses and users together under a framework that 
deals with the entire Pangani river basin.

As Pangani river basin is approaching its full utilization, systems of  specifying, quantifying, and assign-
ing rights to the water have been formalized. The formal administration of  the Basin is complex. 
In Tanzania, two sources of  management typically occur for any one resource: that provided by central 
government, and that provided by the local government. This means that, in many instances, the lines 
of  authority between the management of  a resource and management providers may be ambiguous 
and/or confused. This type of  confusion is replicated at the local level. 

The PBWO also lacks enough human resources to carry out all its functions, including inspection and 
allocation of  water rights. PBWO has not been able to establish a well functioning data collection and 
monitoring system, which is well demonstrated in fragmented data on rainfall, river fl ows etc. The fact 
that political and administrative jurisdictions usually do not correspond with basin boundaries, makes 
allocations between different water users (irrigation, domestic water and hydropower) diffi cult.

A drastic improvement in the management of  the basin’s water resources will require improved fund-
ing. As it is, the Pangani Basin Water Offi ce can not meet their obligations adequately with their exist-
ing funding. This stems from (a) inadequate provision from central government (via the Ministry of  
Water and Livestock Development) and (b) inadequate recovery of  water user fees. 
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In 2003–2004, most of  the PBWO’s fi nances came from user fees (65.9%), including a TANESCO 
royalty (30%) which is divided between established water basins (Turpie et al., 2005). In 2005–2006, the 
TANESCO royalty will become less signifi cant component of  the PBWO budget as it will be shared 
amongst all nine river basins.

Improved collection should be the priority, but this will require ensuring the equity of  the water user fee 
system as well as improving the enforcement capacity of  the PBWO.

4.9.7 Perception of Water Rights
Issuing of  water rights has been perceived differently by water user groups in Soni and Luengera sub-
catchments. Some people understand the importance of  water rights but others don’t. This is attributed 
to historical and cultural backgrounds. However awareness campaigns are being conducted and this has 
born fruit as majority of  people now understand the need for having water rights. It can be said that 
the water right issue is positively perceived after 10 years of  water users’ sensitization. 

The process of  applying water rights begins by an irrigation offi cer recognizing the water user group, 
and he/she is the one that normally applies on behalf  of  the group.

In principle the organization and operation of  furrow committees is by themselves. The committee is 
headed by a chairman who is assisted by a deputy chairman and a secretary. There is also an account-
ant for revenue collection and members of  committee from different channels.

The committee is responsible for water allocation and insisting on water and environmental conserva-
tion. It also deals with confl ict resolutions.

The distribution of  water for different furrow irrigation schemes depends on water availability. 
When the water is not enough, the distribution of  water is based on time and the decision on amount 
of  water to be distributed is made by the stakeholders.

The effi ciency of  these methods is poor. This is attributed to poor abstraction intake and sometimes no 
control gates. The other reasons contributing to this that canals are not lined (and therefore they lose a 
lot of  water) and there are no competent irrigation experts in areas where these methods are used.

The perception that water is abundant leads to farmers using methods of  irrigations which are not ef-
fi cient in water usage. There is a need to raise the awareness among stakeholders that water is a limited 
resource and that they should consider using effi cient methods of  irrigation or change to dry-land farm-
ing methods.

4.9.8 Category of Payees, User Fee/Revenue Structure and Value of Water
All usage of  water is subject to water use charges. There are 8 categories of  water users that include 
domestic/livestock/fi sh farming/district centres/rural users, irrigation, hydropower royalty, power roy-
alty per 1MW installed capacity, institutional and regional centers, commercial and mining activities for 
every 100m3.

The current structure of  payments, which also includes the initial fees when applying for a permit, es-
tablished under the Government Notice No 256 of  21st June 2002 is available in Annex 1. 

The value of  water for domestic use is probably better refl ected by the willingness to pay, demonstrated 
through trade of  water in rural areas, than by prices set by authorities in the urban areas. 

Water prices are equivalent to TAS 1,500, Tsh 1,250 and Tsh 1,200 per m3 in highlands, lowlands and 
at the coast respectively, far higher than the prices charged by PBWO (Turpie et al., 2005)

Total willingness to pay for, or value of, domestic water supplies in Pangani Basin is estimated to be in 
the order of  Tsh 37–46 billion (Turpie et al., 2005).
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4.10 Management Conflicts

The above show clearly that Pangani River Basin is a water-stressed basin with many latent and emerg-
ing confl icts among user groups. The confl icts which have arisen may be divided up into three major 
areas;

Confl icts of  scale – have emerged between water users of  different sizes and power in the basin. Large 
scale plantations and industries, often re-privatized plantations which were nationalized during early 
1970ies and now backed by foreign investments have improved outputs and need large quantities of  
water for e.g. irrigation and production purposes. These differ from small-scale users of  traditional 
furrow systems with low effi ciency (as low as 10%–20%). The increase in population in general and 
particularly the three major urban centres in the basin require constantly more water, which pitting 
urban areas against the rural communities.

Confl icts of  tenure – means confl icts arising from the right to manage a resource. The legislation on water 
has made PBWB/PBWO the principal advisor and overall manager on matters pertaining to sustain-
able utilization of  waters in the basin. At the same time the community level has the responsibility to 
daily mange the resource. Many users are reluctant to apply, pay for and maintain appropriate use of  
water rights, arguing that water is a “gift from God” and sometimes they even reach the point of  van-
dalizing water control gates and structures. 

Confl ict of  allocation – Tanzania Electric Supply Company (TANESCO) pays a royalty to the Ministry of  
Water & Livestock Development for 95 MW, assuming a 45 m3/s fl ow 4 at Pangani Falls Plant. A Final 
Grant of  Water Right was later (during 1990s) granted to TANESCO to divert 45 m3/s for power gen-
eration. Because of  reduced fl ows, often as little as 15 m3/s, is experienced, limiting the production to 
32 MW and hence creating power confl icts on a national level. The low fl ows (not due to power pro-
duction) seem also to have led to saltwater intrusions from the Indian Ocean and compromising agri-
cultural activities below the Pangani Falls Plant. 

5. Findings – Technical and Economic Aspects

From a technical point of  view the Feasibility study, made by IVO/Norplan 1990, and the Apprai sal of  
the Feasibility study, made by SwedPower 1990, as well as the review I and review II, made by Swed-
Power 1993 and 1995, are of  good standard.

5.1 The Plants Role in the Electricity Supply System in Tanzania

5.1.1 Location and Contribution to System Generation
The plants geographical location is favourable from the transmission systems point of  view. It is con-
nected to the national grid, close to the heavy load areas of  Tanga and Arusha and thus keeping the 
transmission losses down as well as improving the voltage condition. (See Annex TE 01 for the plants 
location in the grid).

Since commissioning 1995, the plant has contributed an important part of  Tanzania’s generated energy 
to the grid. In 1995 the plant generated 304 GWh, which was 17% of  Tanzanias total contribution to 
the national grid. Due to scarcity of  water the fi gure has, since 2001, gradually decreased to 211 GWh 
for the year 2004, which corresponds to 10% of  total produced energy to the grid, excluding imports.

4 The Pangani River (Hydro-Electric Projects) Amendment and Further Provisions Ordinance, 1961 determined that 
minimum flow at Hale shall at no time be less than 450 cusec. (12.7 m3/s), and with excess up to 700 cusec. (19.8 m3/s). 
It was further stipulated that this licence shall be for a period up to year 2012.
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The Tanzania government projected a demand growth rate in 2003 of  22% per annum and it is as-
sumed that connection of  new customers will increase annually by 10%. These assumptions indicate 
that more power generation will be required in future.

The analyzed National Economy Statistics for the period 1992–2004 (Table 11) show the increase of  the 
GDP and also an increase in the contribution of  electricity to the GDP. The manufacturing industry, 
which depends mainly on electricity, shows a tendency towards increasing its contribution to the GDP 
in monetary terms. However, in terms of  percentage contribution to the GDP, both the electricity and 
manufacturing sectors have not done well. Figures have either remained constant or simply risen a little 
and to fall again. In year 1992 electricity contributed 1.4% and manufacturing 8.2% to the GDP. The 
fi gures for 1996 and 2003 were 1.7 and 1.4% respectively for electricity, and 7.4 and 7.2% respectively 
for the manufacturing industry. Even a comparison of  the GDP growth with energy generation (Figure 

2), does not show the same growth rate. Furthermore, the National consumer price indices for 1993–
2001, show high infl ation rates, a factor that might infl uence the GDP. The energy shortage might be one of  

the major factors driving the infl ation rate high.

One of  the explanations behind this trend is the fact that expansion of  the electricity sector has been 
lagging behind all the time, i.e., not matching with development needs. This is in accordance with the 
statement in TANESCO Power Master Plan of  2003. One important conclusion to that is that, electric-
ity is very vital for the National economic development and Pangani Falls Power Plant has a great role 
to play, in so much as new generation is not coming on line early enough.

Table 11 – Important statistics for evaluation of role electricity in the Tanzanian economy

Year
System
Energy GDP 

National
Consumer
Price Index

Per
Capita

Contribution of 
Electricity to GDP

Contribution of 
Manufacturing to GDP

MWh MIL. TAS TAS MIL. TAS % of GDP MIL. TAS % of GDP

1992 1,820,038 1,275,915 50,431 17,257 1.4 104,589 8.2

1993 1,880,392 1,607,764 67.8 61,837 33,441 1.4 120,479 8.2

1994 1,804,392 2,125,324 90.2 79,600 35,114 1.4 157,445 8.1

1995 1,870,750 2,796,642 115.8 101,696 55,068 2.0 200,525 7.2

1996 2,013,847 3,452,559 140.1 121,999 59,728 1.7 254,326 7.4

1997 1,980,486 4,286,768 162.6 147,312 67,254 1.6 295,272 6.9

1998 2,103,127 5,125,311 183.5 170,844 74,035 1.4 382,901 7.5

1999 2,250,371 5,977,699 197.9 193,453 91,481 1.5 434,544 7.3

2000 2,409,285 6,706,381 209.7 210,231 101,583 1.5 499,726 7.5

2001 2,668,594 7,624,615 220.4 231,757 112,279 1.5 564,689 7.4

2002 2,794,859 8,699,887 101 258,925 131,366 1.5 638,663 7.3

2003 2,877,941 9,816,319 104.5 287,027 140,562 1.4 710,951 7.2

2004 3,293,176 11,287,319 108.9 320,426 158,855 1.4 791,416 7.0

Note: National Consumer Price Index 1993 – 2001 (Dec 94 = 100) and 2002 – 2001 (Dec 01 = 100)
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Figure 2 – Comparison of GDP Growth to Energy Generation

5.2 Production Features

5.2.1 Generation Trends
Generation at Pangani Power plant appears to be constrained by water availability. The production 
fi gures continue to decrease year after year, see Table 12 below.

Due to water shortage a typical production scenario is presently that, between:

0600–1800 hrs, one unit produces 15–20 MW

1800–2300 hrs, two units produce 40–50 MW

2300–0600 hrs, the plant is shut down for refi lling the reservoir.

5.2.2 Generation Constraints

• Condition of  the Plant

Considering the condition of  the New Pangani Falls it is our opinion that the plant is very reliable when 
operating and also available for production when water is available. 

The plant was provided with both automatic and manual operation options, but it was being opera ted 
manually at the time of  this evaluation study. In addition, machine No. 1 is no longer reliable as it 
cannot synchronize easily. 

After sale services are no longer applicable for the Pangani Falls plant and there were diffi culties to 
secure needed spares and parts from the original manufacturers. 

• Water Management and Power Production

The plant is sensitive to dry periods, as the reservoir is limited, and is provided with control and opera-
tion structures such as the free overfl ow spillway, the fl ood gate, the fl ap gate and sluice gate, all comple-
menting the turbine control system. However, a larger reservoir built about 300 km upstream at 
Nyumba ya Mungu in 1968 with live storage then of  over 800 Mm3 (today estimated at 600 Mm3) to 
regulate fl ow for hydropower production and other downstream uses. 

In the Feasibility Study the production fi gures were calculated according to Table 12 below. The fi rm 
energy was defi ned as the annual energy, which can be supplied by the plant in the event of  the 1:30 
year drought. Reference hydrology for the period 1940–79 was available and the dry years 1973–77 
were used for the simulation of  fi rm power production. It was noted that the hydrology of  the Pangani 
River was more reliable than the Great Ruaha and simulation showed that 80–85% of  average energy 
is fi rm energy. 
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As an increase of  abstractions both upstream and downstream Nyumba ya Mungo was anticipated, 
production simulations were performed for three different years 1995, 2000 and long-term (2020). 
The result is shown in table below. 

Table 12 – Estimated production figures for New Pangani Falls in the Feasibility Study

Year
Average energy
GWh/year

Firm energy
GWh/year

Random energy
GWh/year

1995 367 313 54

2000 353 297 56

Long term 321 259 62

It was also noted in the Prefeasibility Study that a constant fl ow of  19.8 m3/s at Hale corresponding to 
TANESCO’s excisting water rights represents a fi rm energy of  254 GWh/year and that the long-term 
fi rm energy fi gure 259 GWh/year might be too optimistic.

The New Pangani Power plant now has been in production for ten years. The production fi gures are 
shown in Table 3 and Figure 2 below. As can be seen from the table and the diagram the produc tion 
fi gures have dropped dramatically since the year 2000. The high production during the years 1998–99 
was due to El Niño. The production during the years 2001–2004 is below estimated fi rm energy pro-
duction and the tendency for the year 2005 is even more decreased production.

The reason for the low production during the last years is, of  course, less infl ow of  water. The reason 
for the decreasing infl ow is a combination of  less rainfall and increasing abstractions due to irrigation, 
industry and domestic purposes. 

The mean monthly outfl ows in m3/s from Nyumba ya Mungu and Pangani Falls and mean monthly 
production in GWh at Pangani Falls are shown below:

Plant 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005*

NyM 22.0 19.5 17.8 >26.0 25.3 18.3 17.0 15.0 20.3 17.3 15.2

PF nr nr nr nr nr Nr 18.8 17.7 18.4 18.2 18.1

GWh 25.3 24.5 27.9 35.7 33.9 25.4 20.4 19.3 18.5 17.6 16.1

* only for 6 months

5.3 Water Release from Nyumba ya Mungu Reservoir

The operation experience shows that water released from Nyumba ya Mungu reservoir undergoes sig-
nifi cant attenuation before reaching Korogwe due to abstractions and losses particularly through Kirua 
swamp. Although losses have not been measured to establish exact fi gures, it is estimated that for a dis-
charge of  20 m3/s from Nyumba ya Mungu, 5–7 m3/s is lost on the way (according to PBWO). 

The problem of  decreasing water infl ow and the reason for this is discussed in detail in other parts of  
this evaluation.

5.4 Water Releases from Pangani Falls Dam

In order to make best use of  the facility for energy generation optimization, spillway discharges and 
fl ood gate releases would normally show how best that is done. A precondition to proper decision 
making is that infl ows into the system have to be known, for the right decision to be made based on the 
system state and energy requirement. The evaluation of  infl ow determination procedure for PF Plant 
and releases through the spillway and fl ood gate are detailed explained in Annex 2. 
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The Flap gate is seldom operated; not until there are fl oating materials to be fl ushed over during rains. 
The sluice gate (max. discharge 40 m3/s) which is supposed to guard against sediment accumu lation 
around the intake is also not regularly operated. In year 2001 fl ushing lasting 2 to 30 hrs was done 20 
times during May and June, and in year 2002 when there were generally high infl ows between April 
and November, fl ushing of  an average of  10 m3/s for up to 10 hours was done. For the rest of  the time 
fl ushing was sparingly done during one month of  a wet season. Only on two occasions fl ushing was done when 

water was not spilling. Here, operators have been struggling to conserve as much water as possible for 
energy generation. The Flood gate (capacity of  140 m3/s), which provides for emergency release of  water 
and fl ushing the of  the reservoir, has been operated a few times since 1995, during El Niño in January 
1998 and during the high fl ows of  November 2002. 

In the feasibility study report, flushing through the flood gate is encouraged to ensure that the live  storage capacity 
lasts at least 20–25 years; otherwise it could disappear just in 5 years. The operation at Pangani should be done with 
that being considered. Monitoring is also important to determine the  effectiveness of such flushing practices.

The discharge over the free Overfl ow Spillway (capacity 1200 m3/s) occurs during the rainy seasons in 
the months of  March, April, May, June and January. It also occurs when there are high fl ows from fl ash 
rains in nearby catchments that coincide with high reservoir levels at Pangani Falls. 

The quantity of water spilled appears to be large, but due to the small size of the Pangani reservoir, spilling becomes 
unavoidable under such circumstances. The operators have been doing their best to optimize the releases.

5.5 The Production Costs

The Pangani Falls Project investment was NOK 820 millions (approx.US$ 127 million in 1991) for all 
project components. The unit cost of  fi rm energy as put in the feasibility study was US$ 0.052/kWh. 
The long run marginal cost as put in the TANESCO Power Master Plan is US$ 0.123/kWh and fi xed 
operation and maintenance costs for New Pangani Falls are put at US$ 8/kW-year. A water user fee/
royalty of  TAS. 300,000/= per installed MW-year, is also charged.

With an average yearly production, since 1995, of  295 GWh/year and with the investment of  US$ 127 
millions, the effi ciency of  the investment is MUS$ 127/295 GWh = US$ 0.43/kWh.

If  calculated with an end user tariff  of  TAS 73/kWh, and excluding of  transmission costs as the plant 
is connected directly to the grid, operation and maintenance costs and royalty fees etc, the result will be: 
TAS 73/kWh*295 GWh/MTsch 127 000 = 17%. This implies that the investment is highly justifi ed.

A survey done at NPF shows that 1m3/s produces 1.5 MW. This implies that for an annual average 
production of  295 GWh, an average annual discharge of  295 GWh*3600/1.5 = 709 Mm3/year or 
22.5 m3/s will be required.

Since average price obtained per unit of  power is TAS 73/kWh (Turpie, et al.,2005), and 1 m3gives 
0,42 kWh, then the value of  1 m3 water for hydro power production is: 0.42*TAS 73 = 30 TAS/m3. 

The average operation costs for the three power stations was, for the year 2003: 4.47 TAS/kWh and for the year 
2004: 4.28 TAS/kWh, which can be considered as normal level of operation costs, while The average tariff as of 
2004, was TAS. 76.43/kWh (~ US$ 0.075/kWh).

As the Pangani plant is new and in very good condition compared to the other two plants the operation 
costs for Pangani must be less than the average fi gures above.

After studying the Repair and Maintenance costs for the years 1995–2004, we notice that the R&M 
costs for the plant are within reasonable limits. 
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It is fair to assume that the operation costs have been low; although some important repair and replacement items 
have remained unattended for a long time (result: manual operation remains the only option for operating Pangani Falls 
plant).

A more detailed analysis of  the Operational Costs is found in Annex 2.

Recommendations

– In order to enable automatic operation of  the plant it is recommended that the faulty Man/ 
Machine equipment is replaced.

– To maintain the high quality of  the plant it is recommended that funds are set aside for preventive 
maintenance. Correct performed maintenance is profi table as it will preserve the value of  the plant.

5.6 The Plants Design, Size and other Aspects

After studying available data and the documents produced 1990, which were used as a basis for decision 
of  the plants size and design, we can support the decision taken at that time, based on available data, to 
choose the design discharge 45 m3/s and to design the plant with two units.

Unfortunately, the past years scarcity of  water has somewhat changed the situation. As the mean fl ow 
of  the river at Pangani has been reduced, the Pangani power plant could today be judged as oversized. 
Still, the design discharge for the upstream power station Hale is 42 m3/s and it is an advantage to have 
similar discharge capacities for the two plants, which are located close to each other. 

Today the reservoir for Pangani power plant allows for daily regulation. The storage capacity available 
will, however, decrease in the future due to the silting process, which will make it necessary to operate 
the two stations Pangani and Hale together.

On the other hand a very small storage capacity will give a “run of  the river”-situation, which could 
cause problems if  the fl ow is small compared to the size of  the units. 

Recommendations

– As there are operational problems with the Nyumba ya Mungu reservoir, the major stake holders, 
i.e., The Ministry of  Water and Livestock Development, The Ministry of  Agricul ture and Food Se-
curity, The Ministry of  Energy, TANESCO and PBWO, should agree on the priority that Nyumba 
ya Mungu reservoir should serve.

– In addition, corrective measures should be taken to address the issue of  excessive water losses/
misuse between Nyumba ya Mungu dam and Hale.

– TANESCO should be keen in doing routine and planned fl ushing of  sediments so as to prolong the 
useful life of  the Pangani reservoir.

– It would also be of  interest to determine if  the effi ciency of  the Hale power plant is still the same 
after more than 40 years of  operation.

5.7 The Condition of the Power Station and other Associated Infrastructure

Even after the 10 years of  operation, the plant is in good condition. The construction work performed 
and equipment and material used seem to be of  high quality. The plant was kept clean and in good order.

The underground area of  the plant does not experience any water leakage, nor could any corrosion 
problems be noted. A well functioning ventilation system is giving the air in the underground area a 
comfortable temperature.
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The maintenance program for various parts of  the plant was studied and found to be adequate. 

Only one Major breakdown has been reported for the plant since commissioning. The thrust bea ring 
pads had to be replaced, for Unit no 2, in March 2003. The unit was down for one week for the repair.

One problem of  technical nature is, that the computerized control system of  ABB Master View 830/1 
make, was out of  order. According to information given it is a hardware problem, and no spares could 
be obtained any more. After sale services of  existing system had ceased at that time, 6 years after com-
missioning. As the faulty equipment is obsolete and not compatible to equipment of  other make, it is 
recommended to replace the system. It was also informed of  the following items being out of  order:

• Some electronic cards need replacement

• Turbine controller TC 200 is defective

• Excitation for Unit 1 malfunctioning

Although these problems are not uncommon, they resulted into the power plant being operated manu-
ally only and synchronization of  unit no. 1, taking too long to perform. Regulation of  the turbines is 
also uncertain.

There is a water leakage on Unit no 2’s main inlet valve. A gasket needs to be replaced, but due to the 
design with one common headrace tunnel for both units (which is the normal solution), the plant needs 
to be shut down for the replacement. The replacement of  the gasket is estimated to take approximately 
one week.

Despite the heavily silted water, no cavitation problems were reported for the units.

The 132 kV switchyard is of  modern design and is well kept. An emergency diesel generator is installed 
in the building that also contains the control room for the switchyard.

The new 132 kV Transmission line to Tanga town was reported to function well. Along the routing to 
Tanga it was noted that the wooden poles for the old transmission line in many places were leaning very 
heavy and thus indicating the necessity for a new line.

The paved access road from Hale to Pangani, which was included in the project, is still in very good 
condition.

Recommendation

– For future supply, it is recommended to negotiate with suppliers for longest possible after sale service 
periods, after the warranty period, and if  possible the equipment should be compatible with other 
makes. However, TANESCO should keep abreast with fast changing techno logy and discover other 
options for dealing with technical problems effi ciently and in good time.

5.8 Dam Safety

The dam consists of  an embankment part and a concrete part. The embankment part is about 320 m 
long and the maximum height is 10 m. The concrete part consists of  a gated spillway, 12 m wide, an 
overfl ow spillway, 120 m wide, and an intake. 

The embankment dam has a thick core of  homogenous earth fi ll. The upstream slope is protected by 
1 m thick rock fi ll. The downstream slope is also covered by rockfi ll and at the dam foot there is a drain-
age trench. Between the core and the rockfi ll there is geotextile and rockfi ll with smaller fractions. 
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The design of  the dam is good and the construction seems to have been well performed. The wide 
overfl ow spillway is a good solution from dam safety point of  view. The design fl ood is 1 200 m3/s 
(return period 1 000 years). This fl ood can be discharged at reservoir level +179,8 m, which is 0,7 m 
below the core crest in the embankment dam.

The Probable Maximum Flood PMF (return period about 10 000 years) is calculated to 3 000 m3/s. 
With reservoir level at core crest the discharge capacity is 1 600 m3/s and with reservoir level at dam 
crest the discharge capacity is 2 100 m3/s. A 3 000 m3/s fl ood would thus result in overfl ow of  the em-
bankment dam, which most probably would result in a dam break. As the dam is not a large dam, the 
reservoir volume is limited and as the consequences of  a dam break in the river downstream of  the 
dam probably are not too serious, the choice of  spillway capacity is likely to be acceptable.

For monitoring purpose four standpipes, six deformation points and two seepage weirs have been in-
stalled at the embankment dam. Records of  measurements from standpipes, deformation points and 
weirs are shown in Annex TE 04. Records of  ground water level (GWL) in the standpipes are available 
for the years 1994, 1995 and 1999–2005. The le vels are reasonably low and show small variations. 
Records of  deformation measurements are available for the years 1994, 1995 and 1999. The move-
ments are small. Maximum horizontal movement is 54 mm and maximum vertical movement 16 mm.

Records of  seepage are available for the years 1997–2005. For weir 1 at the left part of  the dam the 
leakage normally is 0,1–0,4 l/s. Weir 2 has been dry except for a few occasion with heavy rain. The 
leakage is thus small and relatively constant.

The conclusion, according to the monitoring measurements, is that the condition of the embank ment dam is good. 

The mechanical equipment at the dam, i.e. fl oodgate, intake gate, fl ap gate and sluice gate at in take, 
trash rack and trash rack cleaner are in good condition. 

As regards to reservoir sedimentation, the initial condition of  the reservoir was mapped in November 
1995 during a seminar organized by M/s Ivo-Norplan on operation and maintenance of  the Pangani 
power plant. Subsequent sediment deposition mapping has been carried out during the major surveil-
lance in years 1999 and 2004. The results from the monitoring indicate that there is no sedimentation 
threat to the reservoir’s live storage capacity. The major detailed inspections have been performed twice 
in 10 years of  plant operation contrary to the best practice of  once a year inspection. 

In terms of  safety, it is important to recognize the presence of  the large dam of  Nyumba ya Mungu 
(NyM) which was built in 1968. The NyM dam is a rock fi ll dam, with a height of  42 metres with a 
total reservoir capacity of  1140x106 m3. The existing live storage at this dam is estimated at 600x106 
m3. It utilizes a side channel spillway with a design fl ood of  920 m3/s. The dam belongs to the Ministry 
of  Water and Livestock Development and is operated by the Pangani Basin Water Offi ce (PBWO). 

This dam has not been technically inspected for many years. Based on the discussions with the PBWO, 
it is uncertain if  the dam is as safe as it should be. There are plans to engage a consultant to examine 
the dam, but it is not yet decided when that work can actually start. A breach of  NyM dam would cause 
losses that cannot be easily restored; including several towns, Hale and Pangani power plants and nu-
merous settlements, estates and farms. It is important that TANESCO follows up this matter with the 
Ministry of  Water and Livestock Development to see to it that the safety of  NyM dam is established.

The University of  Dar es Salaam (UDSM) is currently undertaking research to determine sediment 
infl ow into the reservoir as well as sediment deposition. From the last full survey conducted in 2002, it 
was concluded that the life time of  the live storage was about 60 years from year 2002 which indicates 
that there would be no threat to dependants on NyM reservoir. However, more credible results will be 
obtained after the completion of  current research.
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TANESCO has in house capacity both at Head office and at Pangani Power Plant to monitor its own facilities. However, 
carrying out needed exercises depends on budget availability. Furthermore, it should be borne in mind that monitoring 
results should always appear in a report in which interpretation of the results is given.

Recommendation

– Bushes should not be allowed to grow on the dam embankment 

– Rusty parts of  the gates and steel structures should be done as soon as possible

– Dam safety surveillance and monitoring of  the Nyumba ya Mungu dam should be followed up by 
the PBWO, TANESCO and other stakeholders, on urgent basis.

– Monitoring work should be documented in a report in which acquired data should be interpreted. 
TANESCO should ensure that monitoring and maintenance of  associated instruments/facilities is 
accorded proper priority, in that way early warning signals may be obtained.

5.9 New and Planned Interventions

Three interventions relevant for hydropower production have been identifi ed, namely:

• Rehabilitation of  Hale Power Plant

• The Pangani River Training Project

• The Pangani river Basin Management Project

5.9.1 Rehabilitation of the Hale Power Plant
The Hale Power Plant, 21 MW, was commissioned in 1964. It utilizes a natural head of  70m to gener-
ate power with a maximum discharge 42 m3/s. It has a storage reservoir of  total volume of  about 1.8 
Mm3 and live storage 1.13 Mm3; and an intake pond of  total volume 136,000 m3 and live storage 
127,000 m3. The discharge capacity of  the intake spillway is 608m3/s. The storage reservoir was meant 
for weekly regulation and the intake for daily. The Hale power plant is located 8 km upstream of  Pan-
gani Falls Plant.

The Hale storage is totally silted up as well as some portion of  the intake reservoir. In addition to that 
the Hale units (2x10.5MW) as well as the associated structures are old and require major rehabilitation. 
TANESCO has initiated moves to secure a consultant to study the entire system and recommend what 
should be done to restore partly or wholly the condition of  the Hale Power plant. The study will be funded 

by Sida.

Recommendations

– Operation optimization measures, in the event that Hale Power Plant is rehabilitated and/or up-
graded, should include NyM reservoir.

– The issue of  decreasing water availability for power generation should be given enough weight in 
the intended study.

– The study is of  vital importance for the country and should be pursued.

5.9.2 Pangani River Training Project
Downstream from Nyumba Ya Mungu dam are the Kirua swamps which stretch about 50 km. Before 
construction of  the NyM dam and reservoir, the Kirua swamps acted as natural regulator of  the Pan-
gani River. However with the introduction of  artifi cial storage at NyM the role of  the Kirua swamp as 
a regulator declined and with time even the ecosystem that was supported by the wetland lost its signifi -



 PANGANI FALLS RE-DEVELOPMENT PROJECT IN TANZANIA – Sida EVALUATION 06/09 41

cance. The area of  the former Kirua swamp is now characterized by numerous dry creeks which 
during times of  high releases from NyM tend to obstruct movement of  fl ow through the area. It has 
been established that fl ows below 24 cumecs would be routed through the main central river channel. 
However fl ows greater than this are spilled over the river banks into the fl at areas and creeks and lost in 
evapo-transpiration; thus depriving the downstream users of  benefi ts from water fl ows above 24 cumecs. 
Through the PFRP, consultants M/s IVO-Norplan JV conducted a feasibility study (1997) of  river 
training of  the Kiria area which concluded that the project is technically and economically viable when 
just considering energy benefi ts to accrue from Hale and New Pangani Falls. However the study recom-
mended that environmental issues be looked upon so that any impacts could be taken into account in 
project viability and in decision making. 

Recommendations

– It is recommended to carry out further studies to establish the viability of  the river training project 
from the technical, economic and environmental viewpoints.

5.9.3 The Pangani River Basin Management Project
The Pangani River Basin Management Project is carried out in collaboration between the Ministry of  
water and Livestock Development in Tanzania through the Pangani Basin Water Offi ce and IUCN – 
The World Conservation Union, through the water and nature initiative. The project aims to prepare 
water users and water managers in Pangani Basin through the provision of  technical information and 
capacity building in water governance, for reduced water fl ows resulting from climate change.

The project is still in its initial stages with offi ces located in the Pangani Basin Water Offi ce in Moshi. 
According to the Project coordinator, the issue of  reduced fl ow between Nyumba ya Mungu dam and 
Hale will be addressed by the project.

5.10 Technology Transfer and Training 

The technology transfer and training has been performed with different components such as, on the job 
training, courses, seminars and overseas study visits.

Reviewed documents indicate a very extensive program and according to earlier reviews, as well as in-
terviewed participants, the transfer and training of  technicians and operating personnel has been satis-
factory and very successful.

Currently technology is moving fast and refreshing and replacement of  experts and technicians is nec-
essary. TANESCO needs to have a training policy and also succession plans. Discussing these issues 
with TANESCO, the following was revealed:

1. TANESCO had a draft training policy which discourages self  progress (part-time studies and long 
term courses) and also limits training by the company, especially long term types.

2. Succession plans are being thought of, but the company is listed (for privatization) by PSRC and is 
not allowed to employ new staff.

3. Staff  trained for specifi c functions and areas, do not normally retain their positions for long. 
Thus the aim of  training is sometimes disrupted.

Recommendations

– Items no. 1 to 3 above should be seriously considered by TANESCO, and if  possible discussed with 
the government where government consent is required.
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6. Findings – Environmental Aspects

The EIA study distinguished between environmental and socio-economic aspects, which may affect the 
project, and the impact of  the project on the environment (IVO-NORPLAN, 1994). These impacts are 
evaluated in this section based on the predictions of  the EIA study.

6.1 Impact of the Environment on the Project

The EIA study identifi ed climatic changes, deforestation, soil erosion and health of  the population as 
environmental factors that may signifi cantly impact the project (IVO-NORPLAN, 1994). The current 
situation pertaining to these factors and how they affect the project are discussed below.

6.2 Deforestation

Deforestation was predicted to alter hydrology of  the basin without signifi cantly affecting the annual 
runoff  volume. It was therefore concluded that deforestation in the catchment wouldn’t affect the power 
production by more than a few percent.

The increasing population in the catchment (along the slopes of  Mt. Kilimanjaro and Mt. Meru) has 
led to expansion of  socio-economic livelihoods. It gave a way to an increased demand for source of  
energy, construction materials, land for agricultural production and livestock keeping. This coupled 
with ignorance and lack of  clear regulations and control over forestry, has resulted into destruction of  
forests, woodlands, bush fi res and over grazing affecting the river fl ows as some of  the springs dried up. 
There are no fi gures on the deforestation rate in Pangani; only that deforestation is taking place. Flow 
in the Pangani River has signifi cantly decreased from about 40 to 22 m3/s at present. The decrease in 
average fl ow is partly attributed to drying of  water sources as a result of  deforestation (Titu and Hassan 
pers. com., 2005). However, it is diffi cult to quantify the effect of  deforestation in the reduction of  river 
fl ows because of  lack of  adequate data and the fact that other factors such as water use and climate 
change may also affect fl ow in the river system.

6.3 Soil Erosion

From the sensitivity test results, it was predicted that the power production at Pangani Falls would be 
unchanged irrespective of  the present or future siltation of  NYM reservoir. NYM reservoir regulates 
fl ow into Hale and New Pangani Hydropower stations. Soil erosion in the Mkomazi and Luengera 
rivers was not anticipated to signifi cantly affect the volume of  the intake pond because of  the predomi-
nance of  fi ne silt in the sediment, which can be easily washed through the intake without settling  
(IVO-NORPLAN, 1994).

Although there are no previous studies suggesting increase of  erosion, increased agricultural and other 
human activities in the region are believed to increase soil erosion rates in Pangani basin upstream of  
NYM reservoir. Ndomba (2002) used Universal Soil Loss Equation (USLE) to estimate soil erosion rates 
in Pangani basin upstream of  NYM reservoir. The hill slopes of  Mount Kilimanjaro are experiencing 
higher erosion rates because of  cropping management or farming systems which fail to protect the soil 
from the agents of  erosion. The effect of  topography on soil erosion was found to be insignifi cant 
(Ndoma, 2002). The results obtained from this study indicated that the potential soil erosion in the 
basin is 24 t/ha/yr. where as sediments deposition rate into the NYM reservoir stands at 13 t/ha/yr. 
The calculated delivery ratio of  sediments in the basin is 54%. i.e. about half  of  the sediments eroded 
fi nd their way into the reservoir. Based on the computed sedimentation rate into the dead storage zone, 
the effective or economical life of  NYM reservoir since1968 was estimated to be 91 (ninety-one) years 
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of  reservoir operation. Based on this study, soil erosion may not signifi cantly impact the water fl ow into 
Pangani Falls power station during its service lifetime in agreement with the predictions of  the EIA 
study (IVO-NORPLAN, 1994). However, it is diffi cult to associate low fl ows currently experienced in 
the Pangani River and siltation of  the NYM reservoir because of  the presence of  many infl uencing 
factors such as increase in amounts and changing patterns of  water uses and climatic factors.

Soil erosion is also implicated to be responsible for the reduction in plant biodiversity in the Basin. 
Majule (2003) observed a decrease in species richness with increasing soil erosion in the hill slopes of  
Mount Kilimanjaro.

6.4 Climate Change

At the time of  conducting the EIA study there were no reported studies on global climatic changes re-
lated to East Africa (IVO-NORPLAN, 1994). Based on the long-term rainfall records the EIA study 
concluded that there are no permanent trends indicating a drier or wetter climate in the future. 
The study simply assumed that future rainfall patterns and amounts as well as reservoir evaporation will 
not change.

The climate in the basin varies considerably between the slopes of  Mt. Meru and Mt. Kilimanjaro, 
which receive 1,200–2,000 mm of  rainfall per year, and the rest of  the basin, which receives about 
500 mm per year. Therefore, the contribution of  runoff  from Mt. Kilimanjaro to fl ow in the Pangani 
River is likely to be signifi cant because of  the amount of  rainfall the mountain receives. A decrease in 
rainfall on Mt. Kilimanjaro attributable to the effects of  climatic changes will inevitably reduce fl ows in 
the Pangani Basin river system. 

Contrary to the EIA predictions, climate change has been reported to have a signifi cant effect on the 
basin and the situation is expected to worsen (OECD 2003; Sarmett et al. 2004; Hemp, 2005). 
The glacial ice caps of  Mt. Kilimanjaro, towering over the basin are retreating very fast and are expect-
ed to disappear completely by 2020 and increased temperatures are expected to result in a 6–9% 
annual reduction in surface fl ows (OECD 2003). Climate change and abstractions over the past decades 
have reduced in-stream fl ows from several hundred to less than 40 cubic meters per second (Sarmett et 
al., 2004). According to the study conducted by Hemp (2005) on Mt. Kilimanjaro, climate-induced fi res 
are having an over-riding impact to climate change, and have lead to a downslope shift of  the (sub-) 
alpine vegetation belts within a few decades. The increase of  frequency and intensity of  fi res on the 
slopes of  Kilimanjaro, which leads to a downward shift of  the upper forest line by several hundred 
meters as a result of  a drier (warmer) climate since the last century is less conspicuous but ecologically 
far more signifi cant (Hemp, 2005). Disappearance of  forests on the slopes of  the mountain is destroying 
water sources, which feed the river system in the Pangani Basin (Pers. Comm. Titu, 2005).

To isolate the contribution of  climatic changes on the reduction of  fl ows in the Pangani Basin rivers is a 
daunting task as many infl uencing factors are involved. In addition, the effect of  climatic changes on 
the hydrology of  the basin is generally not well understood thus making it diffi cult to draw any mean-
ingful conclusion on impacts of  changes in climate to the Project.

6.6 Identified Impacts of the Project to the Environment

6.6.1 Disappearance of the Waterfalls
The most conspicuous impact caused by the Redevelopment of  the Pangani Falls hydropower project is 
the disappearance of  the waterfalls. The redevelopment diverts water before it reaches the falls to the 
tunnel (headrace) leading to the powerhouse and discharges it again in the river downstream from the 
falls site. Although the design recommended maintaining a small amount of  water in the Pangani River, 
this could never be enough to activate the old spectacular waterfall. Also, due to water confl icts and 
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insuffi cient fl ows in the Pangani River, the power production demands 100% water abstraction. 
The result is the total loss of  the natural site of  the waterfalls that could have been a tourist destination. 
It was only during 1997 El Niño rains when the waterfall was active again and thereafter has complete-
ly disappeared (Fig. 9.1). This is a loss whose associated environmental costs were never internalized in 
the project costs.

Ecological impacts were predicted by former EIAs 
and are centered on the drying of  the Mzimuni 
(or “Pango la Chui”) Forest and loss of  its important 
fl ora and fauna species. Total abstraction of  the 
water from Pangani River has desiccated the imme-
diate area of  the waterfalls that used to receive mois-
ture adequate enough to fl ourish its fl ora species. 

The Mzimuni forest is disappearing with consequen-
tial loss of  inhabitant organisms including the Afri-
can violets (Saintpaulia tongwensis), some orchids, 
some socially useful plants, and a troupe of  black-
and-white colobus monkeys. Upon disappearance of  
the forest, the black-and-white colobus monkeys 
have moved to adjacent forests within the  Pangani Falls Area. Although there is no inventory data on 
their survival rates, but they seem to have adapted well.

The problems of  the destruction of  riparian forest habitat and the threat to the rare and endemic 
 African violet, Saintpaulia tongwensis, were addressed to in the 1994 EIA report. This report confi rmed its 
existence, its rarity, and its endemic habitat as that of  the riparian forests near Pangani falls where the 
ground and air moisture levels were affected by the river diversion necessary for the power plant.

It was recommended to transplant them to adjacent forests with slightly different conditions and other 
locations with similar micro-climate conditions. In 1997 it was observed that those transplanted to simi-
lar habitats have done poorly, those moved to a nearby forest have done somewhat better and that those 
which were left in their original site have developed thickened stems to adapt to the decrease in moisture 
and are fl ourishing. During our visit, we found some existing transplanted violets near the power station 
forest (Fig. 9.2). However, there is no sustained monitoring programme to ensure the adaptability of  the 
plant.

Fish and large mammals like crocodile and hippopotamus still fl ourish in the Pangani River, both up-
stream and downstream the powerhouse site. The monitoring reports revealed sizeable fi sh availability 
in the river.

6.6.2 Weed Infestation
Water Hyacinth, Eichhornia crassipes, and elephant 
grasses (Mwata) have invaded the Pangani River 
especially the small headpond adjacent to intake of  
the new power plant. This problem was predicted 
prior to the hydroelectric redevelopment project, as 
the headpond is an attractive environment where 
these weeds fl ourish. There are a number of  unde-
sirable effects of  the weed in aquatic environments, 
but it is also a potential impediment to water fl ow 
into the intake gates of  the power plant so that 
TANESCO is highly motivated to remove the weed 

Position of the old waterfall

Fig. 9.2: The African violet, Saintpaulia tongwensis transplanted 
near the power plant tunnel.
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as quickly as possible In addition to the water hyacinths, there are elephant grasses that are also infest-
ing the headpond environment.

Their fl ow impediment impacts are more than that caused by water hyacinths. The nutrients build-up 
in the headpond may be the chief  cause for their proliferation.

6.6.3 Water Pollution
Water pollution was noticed during the construction, whereby explosive wastes and oil spills reached 
the watercourses. This was rectifi ed during the same time of  construction. The current activities at the 
power station that could cause pollution of  Pangani River include liquid and solid waste disposal prac-
tices within the TANESCO compound and surrounding villages and waste oils handling. Though the 
TANESCO houses in the compound have adequate sanitation facilities, in advent of  toilets or septic 
tanks overfl ows, the wastes could reach the river to create localized pollution problems. Inadequate toi-
lets in the surrounding villages and haphazard defaecation at times of  working in farms (no toilets in 
farms), generate considerable human wastes that are washed into the river. The leachate and overfl ows 
from solid waste site is also a potential source of  pollution although it not signifi cant at the moment.

The monitoring report done in 1998 by Pangani Basin Water Offi ce at Jambe tailrace indicates a falling 
dissolved oxygen content (DO) from 8.3 mg/l in 1992 to 4.0 in 1998. Similarly a low DO of  3.83 mg/l 
was observed in the headpond in 1998. However, these fi gures do not agree with the observation that 
there are many fi sh stocks in the pond as reported by the TANESCO monitoring report of  1998.

Probably, the main water pollution threat comes from the disposal of  waste oils and drainage from the 
workshop yard. At present, the waste oils are kept in drums and then disposed of  in the designated solid 
waste dumpsite at a disused quarry site near TANESCO compound. Defi nitely, when the drums cor-
rode, the waste oils will leak out and fi nd way back to the river or to groundwater resource. The work-
shop yard is not hydrologically bound and therefore allows oil leaks to be washed in the river during 
storm events.

6.6.4 Bush Fires
Bush fi res are common environmental hazards in the Direct Impact Zone (DIZ). There are normally 
started by farmers as a way of  clearing farms before the planting season starts. The bush fi re exposes 
the loose soils to erosion agents as a result increasing sediment loading into the river as well as the head-
pond. In addition, the ecological destruction caused by bushfi res can be devastating. The TANESCO 
administration is very keen on this issue and takes immediate actions as soon as there is fi re outbreak.

6.6.5 Public Health
It is diffi cult to pin point any public health problems caused by the project in the DIZ. The common 
diseases found in the DIZ include malaria, diarrhea, intestinal worms, eye and skin diseases, and pneu-
monia and urinary tract infections. Analysis of  diagnosis records of  Sisikwasisi dispensary, in Hale 
 village, shows general trends of  increasing bilharzia and malaria. These diseases have strong linkages 
with the Pangani Falls activities. The dispensary has capture zone of  17 villages, including 6 located in 
the DIZ.

6.6.6 Siltation
Siltation is a common environmental problem that affects the river and the headpond. It is an impact 
of  the environment to the project. Apart from the sediments being brought in the Pangani River from 
upstream, the farming practices within the DIZ contribute to siltation of  the headpond and the tailrace. 
Since, the main economic activity of  the population in the DIZ is agriculture; the siltation problem can 
persist in the long-term. TANESCO is taking measures by restricting farming in the vicinity of  the river 
so as to create a “green fi lter belt” that can stop some of  the sediments, which would otherwise enter 
the river or the headpond.
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6.7 Mitigation Measures

Mitigation measures are actions proposed to curb the severity or prevent the occurrence of  the identi-
fi ed adverse environmental impacts. Normally a description of  these measures forms a chapter in the 
Environmental impact Statement (EIS). A few mitigation measures were recommended by the 1990 
and 1994 EIAs done on the Pangani Falls Redevelopment Project (PFRP). Other mitigation measures 
were recommended during the construction phase and after subsequent evaluations and monitoring. 

6.8 The Monitoring System

The 1994 EIA suggested monitoring, especially the aquatic environment. It was confi ned to:

• Fulfi llment of  recommended mitigation measures especially the clean-up including any off-site 
 disposal of  waste

• Comparison of  water quality above, within and below the site

• Ecological monitoring of  the tributary stream (for signs of  restoration of  ecological well-being)

• Ecological monitoring of  the cliff-face and desiccated riverbed for success or failure of  attempts to 
sustain the riverine forest for compensation fl ow.

Since the project completion, a total of  fi ve (5) monitoring rounds have been done on the project (1995, 
1996, 1997/1998, 1998/1999 and 2000). The reports shed some light on the environmental perform-
ance of  the project. However, the monitoring has not been focused and well organized, as a result the 
reports look like fresh re-assessment of  the project.

6.9 Environmental Audits

There is no any environmental audit done on the project. Considering the content coverage, the moni-
toring exercises conducted from 1996–2000, contain many aspects of  the normal environmental audits.

6.10 Environmental Management Approaches

6.10.1 The Pangani River Basin System
The problems which are face the Pangani River Basin system, are diverse and complex in nature. The 
most serious and diffi cult problems are deforestation and soil erosion, which have a multiple effects on 
the Basin resources especially water availability. Another problem is extremely high demand for water 
thus putting a stress on the resource mainly due to ineffi cient furrow-based irrigation systems. The Ba-
sin’s Protected Areas are threatened by poaching, and by threats similar to those faced by forest resourc-
es. Most of  the Basin’s biodiversity is threatened essentially because of  loss of  habitat. Environmental 
degradation and pollution of  water sources from increasing discharge of  untreated and partially treated 
municipal and industrial wastewater contribute to the deterioration of  the quality of  the water resourc-
es in the Basin. Outlets of  municipal wastewater and wastewater from industries are in confl ict with 
almost every other user interests in the basin, especially drinking water interests, irrigation of  crops and 
food and beverage industry. Agricultural activities in the basin also contribute to pollution from the use 
of  agrochemicals, which are washed by rainwater and fi nd their way to water sources. Other problems 
include excessive fi shing pressure, and weed growth as a result of  high nutrient loads. 

At present the environmental management approach is sectoral. Multiple disciplines and sectors, in-
volving many institutions, perform numerous confl icting functions in the Pangani Basin. The various 
user groups, such as agriculture, industry, fi shing, water supply, hydropower generation, environment 
and local communities, all claim to manage the water resource in a manner suited to their own needs. 
The many uses of  water in a basin and the many types of  users and managers means their actions must 
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be balanced against each other to remove confl icts through good water resource and environmental 
management practices.

Lack of  coordination among various ministries, agencies and institutions has resulted in confl ict rather 
than harmonious relationships. For example, while the PBWO advocates water conservation, the irriga-
tion Division of  the Ministry of  Agriculture and Food Security is striving to maximize the exploitation 
of  water resources for the purpose of  increasing food and export-crop production. In addition, it may 
also mean that Central Government may seek to implement national policies within the Basin without 
reference to local conditions, demands and resource diffi culties. Finally, it also means that a highly ‘sec-
toral’ approach to management occurs, with forestry departments unaware of, for example, wildlife 
development initiatives. It can generally be said that there is a lack of  synchronization amongst different 
organisations and sectors, which has resulted into confl icting approaches or duplication of  efforts in 
environmental and natural resources management endeavors.

7. Findings – Socio-economic Aspects

During the pre-construction phase (1989–91) the social impact assessment of  the Feasibility Study 
(1989) looks at fi ve villages in the direct vicinity of  the project where the construction activities were 
assumed to affect people most. Measures are proposed for a number of  households and a school which 
would by physically affected and would have to be removed. Also general community development ac-
tivities are proposed to be implemented. However, no systematic monitoring data or other information 
whether this taken place could not be found. The Final Appraisal Report 1990 proposes to launch the 
Community Development Programme together with the start of  construction activities. The recom-
mendation was not taken up in the Pangani Falls Redevelopment Project Document. TANESCO was 
to set up an agreement with the local authorities at Hale through MRALG for the implementation of  
the programme to be instituted and run in parallel with the project. The Project Agreement fi nally 
signed in 1991 makes environmental and social mitigation measures as well as monitoring the responsi-
bility of  the Tanzanian Government. 

In 1992 the approach to mitigation measures community development related issues was narrowed 
down to a “Programme for Up-grading Local Infrastructure and Services (PULIS). 

The Feasibility Report for the PFRP states that the project has a moral but “no legal responsibility to 
cushion the negative social impacts of  the infl ux of  a large construction workforce”. Moral because the 
population is already “poor and unhealthy” and because the government seems to be not able to cope 
with the present “problems” (E1, p.33). This seems to be a very poor statement as regards the project 
planning and whether or not environment/social impact mitigation should be considered an integral 
part of  it. It is true that a project should not be overburdened with responsibilities which are actually 
the government’s but this is not really the question here. The project should be implemented in a way 
that it has the least possible negative impact on environment and people and where necessary should, at 
an early stage, plan for remedies or strategies to alleviate the threats or hardships incurred. 

 1. EIA/SIA has to be acknowledged as a decision-making tool. This means that the investigations 
have to be carried out at an early stage to have an impact on project design, alternatives or the 
decision not to go ahead with a project

 2. Stakeholder analysis and involvement should be part of  the pre-project EIA/SIA. The fi ndings of  
the EIA/SIA should be shared in public consultations (or a public hearing) especially in projects 
which have impact on large areas like the Pangani Basin
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 3. Collaborative planning with and mobilisation of  the local authorities before and during implemen-
tation of  the technical projects and of  the recommendations of  the EIA/SIA has to be ensured 
and formalised in MOUs or agreements

 4. Whether or not mitigation measures and/or compensations should constitute a general community 
development programme has to be decided from case to case. If  mitigation/compensations are not 
possible to the extent necessary then a community development programme might be the way to 
partly make up for the general disturbance created by large construction sites. However, it can not 
compensate for the, at times unsatisfactory, monetary compensation from the state for lost land or 
crops. The local population will always blame the project, and not their government for this. 
Later animosities as seen with PFRP have irrational motives (e.g. people thought they get electricity 
for free) and could be avoided if  the project offers support for compensation. It should be part of  
the advisory role of  the donor to ensure that this responsibility is taken care of  in terms of  budget 
as well as in terms of  procedures. 

 5. Donors can also promote and facilitate good governance in respect to EIA procedures even if  the 
legislation may still be lenient. In 1990 the vision for a better environmental legislation and a more 
powerful environmental institution was already very much concrete in Tanzania. Donor funded 
projects were the ones which could have demonstrated the best practices of  EIA. 

 6. Another lesson learned is that it is the responsibility of  the donors to negotiate with the client and 
the respective government in such cases to link an EIA/SIA and their specifi cations to project 
 application according to the maximum requirements possible in the country at that time.

 7. In the specifi c case of  the PFRP environmental and social impacts might not be tremendous com-
pared to other construction sites where large areas are fl ooded. It is a matter of  concern that even 
under such relatively benign circumstances the issues of  monitoring/mitigation and community 
development related issues have been dealt with in a very unsatisfactory way. The fi rst lesson to be 
learned here is that even in relatively small construction projects with less signifi cant environmental 
and socio-economic impacts a project cannot neglect the necessary actions. 

 8. The other lesson learnt is that even when the impacts on the DIZ are minor it is dangerous to forget 
the larger picture. Impact from and impact on other users of  the Basin has to be part of  an EIA/
SIA. That the responsibility for the Basin management is with a Basin Board and Offi ce does not 
exonerate the donor/project from their responsibilities; good governance and an effective and 
 effi cient administration of  such an offi ce has to be a condition for project implementation. If  this is 
not the case – as was with the fl edgling PBWO – then strong support to this offi ce should be a 
mandate. In a worst case scenario the competition and confl icts over water could bring the hydro-
power plant to a standstill. Or, as is the case with the PFRP, the power plant runs only at a percent-
age of  its true capacity. (It was already discovered during the construction (Norconsult 1995) that 
the discharge would not be enough for the designed water demand for power generation)

 9. The SIA should always be carried out alongside with an EIA and not as an appendix to the EIA. 
They cannot be dissociated because social and environmental issues impact on each other and are 
often interdependent. Cross-cutting issues like gender, poverty, governance, democracy, HIV/AIDS 
have to be considered in the recommendations for compensation or mitigation measures and an 
outline on how to carry out systematic monitoring has to be provided. 

10. Baseline surveys at defi ned intervals should be planned for from the start of  the project as a point 
of  reference for later monitoring. Ideal would be also to have comparative data from a non-affected 
but similar community as another point of  reference

11. Work in the realm of  community development related issues has to follow its own logic and time 
frame and not the time frame of  the project. It is mandatory to have an independent project with a 
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separate budget (which allows for qualifi ed personnel) but with strong formal links with the techni-
cal project. A formal channel of  communication and consultation with agreed upon rules needs to 
be established which is respected by both sides. Early warnings of  what is happening at the con-
struction site as well as feedback from the local communities would enable the management to 
decide on responsible and transparent interventions – and this in itself  is a positive indicator for 
good governance at a construction site. 

12. A pre-requisite for the situation as described above is the establishment of  a monitoring system. 
On the one hand it has to be planned and budgeted for as part of  a community development pro-
gramme. On the other hand monitoring of  the social/environmental impacts has to be linked sys-
temically to the process of  construction and works in general. It would be useful to develop a moni-
toring framework for such situations which could become a standard requirement EIA/SIA.

13. Experience has shown that in many cases the expected Government budget support cannot be 
relied upon and this will eventually hurt the local communities. The separate budget for a commu-
nity development project or programme and the agreements with the relevant line ministries have 
to be in place before the technical project starts.

8. Findings – Health and HIV/AIDS Aspects

8.1 Prevalence of HIV/AIDS and other Related Diseases

Reliable data on prevalence of  HIV/AIDS in the DIZ and the IDZ area over the years is presented 
under Table 14 below. 

Table 14 – Prevalence of HIV/AIDS in the DIZ and the INDIZ

Years STD/ STI % change HIV % change Death from AIDS % change

1995 n.a - 177 - 100 -

1996 n.a - 298 68%  15 (-85%)

1997 n.a - 286  (-4%)  34 127%

1998 2512 - 191 (-33%) 102 200%

1999 2652 4% n.a -   - -

2000 8345 215% 474 - 204 -

2001 2065 (- 75%) 451  (-5%) 209 2%

2002 1842 (- 11%) 420  (-7%) 288 38%

Recorded data for HIV/AIDS prevalence was obtained from fi les in Muheza District ‘Teule’ Hospital, 
where STI/ STD and indeterminate cases from dispensaries in the DISZ and the INDIZ (in particular 
TANESCO Dispensary, Sisikwasisi Dispensary, and Songabatini Dispensary) cases were referred. 
Cases were also free to come from the other villages in both Muheza and even Korogwe District, but 
according to key informant most cases were from people who were resident in the villages along the 
Tanga- Segera highway, especially Hale, Sisikwa sisi and Makiyumbi. This source also informed that 
Muheza District’s fi rst test for determining HIV was undertaken in 1988, and was done in UK from 
samples taken from HIV suspects at the hospital. The source also informed that TB re-emerged in the 
area in 1990; and a spot screening of  a sizable sample of  TB patients eventually established that 40% 
of  these were HIV positive. In other words HIV/AIDS was already there even before the PFRP.
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The records reveal that HIV cases increased sharply (68%) from 177 (in 1995) to 298 (in 1996) and 
then dropped by nearly 40% by year 1998. They then increased to 474 cases in 2000 before dropping 
slowly again, reaching 420 in 2002 (a drop of  12% in between 2000 and 2002). Deaths from AIDS 
dropped sharply from 100 to 15 between 1995 and 1997 and then were back again to the 995 level in 
1998; and then doubled 2000 to 2004; and continued to rise, reaching 288 in 2002. The death increase 
from 2000 to 2002 was 40%. It was also revealed by a key informant that a spot check screening of  TB 
patients in 2003 showed 68% of  them to be HIV positive. HIV is still very prevalent in the area. 
After decreasing sharply in 1998, it more than doubled in 2000 and has remained high but showing 
steady decrease from 2000. 

Statistics from the 2004 (no. 18) Report of  the NACP (National AIDS Control Programme) show that 
HIV prevalence amongst blood donors in Muheza District rose from 8.1% in 1999 to 10.2% in 2000 
and then dropped to 9.1% in 2001 and then further down to about 6% in both 2002 and 2003. 
This tallies well with the recorded fi gures obtained at the Muheza Hospital for HIV prevalence as a 
whole. Prevalence among blood donors in Korogwe was shown by the NACP to be 9% in 1999, and 
then down to 6.1% in 2000 and then rose a bit to 6.8% in 2001 and dropped a little to 6.4% in 2003. 
Nationally the fi rst HIV case was reported in 1983. From here HIV cases increased quickly; and by 
1987 had reached phenomenal level. The prevalence among the male blood donors of  30–34 years age 
in 1987 was about 17% (c.f  females’ 14% for 25–29 years age). There was then sharp decrease of  prev-
alence among the two to about 8% for both in 1990, and further to about 6% and 7% for the female 
and the male categories respectively in 1992. The prevalence for the two categories then steadied some-
what up to 1994, before both making sharp climb, peaking in 2000 for the women at about 18% and 
for the males in 200 at about 15%. By 2003 they had both come down slightly to level at about 14%. 
Females in the category of  35–39 years and males in the categories of  40–44 age appear to have been 
somewhat similarly affected. Though they had started at quite low level (almost nil in 1987) they peaked 
in the following year (1988), reaching infection levels of  22% and 16% respectively. They both experi-
enced a sharp decline to the lowest of  5% (in 1992) and 3% (in 1991) respectively, before moving along 
steady rise, peaking at 17% (in 2000) and 12% (in 2001) respectively. While the female category then 
declined to about 13% and steadied at that up to 2003, the male category declined to 12 and on to 
11% in 2002–2003 period.

Tanga Region as a whole started off  with reported HIV cases of  80 in 1987, rising sharply to 210 in 
1988, and by 1990 this had quad-
rupled to 838 cases; and this more 
than doubling in the following year 
to 1914, reaching 2636 cases by 
1992. This fi gure rose to 3,207 in 
1993; to 4062 in 1996; and contin-
ued rising steadily each year, and by 
2003 the fi gure had climbed to 
6711 (ie doubling in 10 years). 
The infection rate for the region 
was 9.7% in 1999, rising to 10.7% 
in 2000; and then more than 
 tripling to 36.9% in 2001, before 
climbing down to 12.1% in 2002.

Source: Muheza ‘Teule’ (Designated)Hospital

Interviews of  key informants and focus group discussion with purposely selected groups in the DIZ and 
INDIZ provided information which was compiled and analyzed, and the results are as presented under 
Table 3 in Annex 5.
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The key informants’ and community groups’ responses on HIV prevalence are very much in keeping 
with both the recorded data at Muheza Teule Hospital and those for the NACP. In here the 50% of  
respondents HIV/AIDS prevalence was already high by the time the RFRP started, while only 33% 
stated this to be low.

With respect to the other STDs, Malaria, UTI, Diarrhoea, Typhoid, Bilharzia, intestinal worms and 
Amoeba, recorded data for cases was obtained from TANESCO and Songa dispensaries for the DIZ; 
and from Sisikwsisi Dispensary for the INDIZ. The compiled data are presented below; and the analyti-
cal result presented in the related graphs and histograms. 

Reliable data on prevalence of  other STDs, and a selection of  infectious, common and debilitating 
diseases over the years has been collected. The data was compiled from medical reports obtained in the 
TANESCO Dispensary, Sisi kwa sisi Dispensary and from Sogabatini Dispensary. At TANESCO Dis-
pensary, where some data was available from as far back as the late 1980s Malaria infestation cases were 
nearly 3 000 in 1988, and went down to 50% in 1990, before rising again to 2382 cases in 1992 and 
remained at about 2000 up to 1995, from where it shot up abruptly by 86% in the following year. From 
here the infestation has been coming down somewhat steadily and by 2000, the fi gure was almost 50% 
of  what it was in 1996. Beyond 2000, the decrease has been rather abrupt reaching less than 300 cases 
in 2004. However, it was explained during the interviews and discussions that the rather fast decline in 
the period after 2000 was de to the fact that most of  the cases preferred to go to the public dispensaries 
where they were able to obtain both medical examination and medicines, despite the fact that they had 
to purchase the medicines. At TANESCO Dispensary, according to the respondents, the only service 
they would get was medical examination; for medicines they were required to go elsewhere (medical 
drug shops) (Table 15). 

In the two public dispensaries of  Sisikwasisi and Songa Malaria cases have been high since the records 
were kept (Table 16 and 17). 

Table 15 – Disease at TANESCO Dispensary for the period 1987 to 2004

At Sisi kwa sisi Dispensary the Malaria cases rose sharply from 1982 in 1996 to over 6000 in 2004.
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Table 16 – Disease at Sisi kwa sisi dispensary for the period 1996 to 2004

At Songbatini Dispensary the cases were 4050 in 1998 and remained just below that level up to 2000, 
from where the fi gure rose rather sharply to almost double in 2002, before coming down drastically 
after this period. All in all prevalence of  Malaria is still high though showing signs of  coming down in 
the last two years or so.

Cases of  the other disease infections including the other STDs, have been relatively very low in the 
periods recorded. Indeed except for diarrhoea and internal warms, the records show these other dis-
eases to be fairly under control. It was signifi cant to fi nd that very serious disease infections such as 
 Typhoid and even cholera had insignifi cant case counts in the dispensaries. This could be a refl ection 
of  the good work done by PULIS Health in the area of  environmental health and sanitation in the way 
of  construction of  VIP latrine for sizable number of  households and providing environmental health 
education. 

Table 17 – Disease at Songa dispensary for the period 1996 to 2004
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As the table 7 indicates, 25% of  respondents recalled that STD was high prior to the PFRP, while half  
of  them had no opinion and had no information on its prevalence. In the PFRP period STDs were 
reported to be of  medium range (33%) for those who had opinion on this infection. With respect to the 
other diseases, prevalence was reported to be generally low during the PFRP/ PULIS Health imple-
mentation period, but was much higher before and after the implementation, particularly in the case of  
Diarhoea and internal worms. 

8.2 Sharing out the Blame for HIV Prevalence in the DIZ and in INDIZ Villages

From the interviews held with the key informants and even from the village groups’ discussions, it would 
not be possible to know for sure how each of  the interventions (business people, long distance lorry driv-
ers/transporters, large scale farm estates, KAPICO construction crews/ workers, PFRP; and even vil-
lagers themselves) in the area contributed what proportion of  HIV/AIDS infestation. As already men-
tioned above, HIV was in the area long before PFRP came in. In addition promiscuity in the villages 
along the road was quite sizable, based on the information received from key informants. 

The impact of  PFRP on HIV/AIDS in the Direct Impact Zone and the Indirect Impact Zone could 
probably be discerned from the following fi ndings of  the study.

First, HIV was in the area long before PFRP came in. As already indicated above, a spot screening of  a 
sample of  TB cases in 1998, found 40% of  these to be HIV positive. The results of  interviews conduct-
ed to key informants, and the discussion held with the community groups showed that some 50% of  the 
respondents reported HIV/AIDS prevalence to be already high in the area before 1990. The study 
respondents believed that it was most likely that long distance lorry drivers, who could have picked 
HIV/AIDS up from elsewhere along their long distance routes, had brought the infection to the area. 
It was alleged by some of  the interviewees that Hale Village had long been one of  the favourite over-
night stopovers for the long distance lorry drivers, with some of  these spending nights in the village sex 
partners’ houses or even in the lorries themselves! In addition the villagers were as a whole very poor all 
along, and some of  the women/girls took up prostitution as a means of  earning a living. 

Secondly, promiscuity along the Tanga – Segera highway was quite sizable, based on the information 
received from key informants. This is corroborated by ‘PULIS Household Survey of  Health and Illness 
in the PULIS Program Area’ villages, done prior to start of  the program; August 28 to September 12th 
1993; which revealed that; in the age of  15–49 years: 12% reported to have had 2 sex partners over the 
previous 12 months period; 6% reported had had 3 or more. Overall 26% of  un-marrieds (as com-
pared to 15% of  the marrieds) reported to have had 2 or more sex partners in the period. High promis-
cuity was thought to be a major vehicle for propelling prevalence of  HIV/AIDS.

Third, according to the respondents, PFRP had triggered a substantial infl ux of  workers from non-
project villages and from regions far a-fi eld (including Arusha, Kilimanjaro, Morogoro, Mbeya and 
Rukwa); and these followed quickly by infl ux of  petty traders (such as food vendors and consumer 
goods peddlers) and medium business people who came to set up and/ operate bars guest houses and so 
on. This infl ux was believed to include a sizable number of  prostitutes. All these non-PFRP employees 
came in to tap the much-increased income fl owing to the area through the PFRP workforce. It was re-
ported that in Hale village alone, the population had risen almost suddenly by nearly 5–6 times. 
 However, a good part of  the work force was housed in whatever accommodation available in the urban 
centres of  Muheza and Korogwe; being brought early in the morning to work and returned in the late 
afternoon after work. But it was reported further that those who remained in the project area daily in-
teracted with the local women (as most of  the work force – about 90%, were men and had no wives 
around). It is therefore possible that some of  these new people (business people and work force) that 
fl ocked into the project area may have been infected with HIV/AIDS; hence pushing further the preva-
lence (prior to PULIS Health VIV/AIDS control program taking hold). Indeed according to the re-
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spondents, there was a fairly signifi cant number of  children in the project area whose fathers are un-
known; believed to be some of  those that had fl ocked in during the project implementation and left 
(according to the key respondents) soon after the project was over.

Fourth, it would appear the rigorous efforts mounted by PULIS Health to fi ght HIV/AIDS seemed to 
have helped to keep the HIV/AIDS prevalence relatively low, from 269 cases in 1993 to 177 cases by 
end of  1995 as per Muheza District Hospital (referral hospital for STI/STD cases for the study area). 
However, after the project ended the prevalence jumped rather sharply to nearly 300 cases in 1996, at a 
time when PULIS Health was in the process of  winding up its activities. It would appear that the busi-
ness people who were left behind (after the PFRP work force had left), together with the regular visitors 
(eg the lorry drivers) refuelled the prevalence. But this rather sharp jump in prevalence fi gure could in 
addition have been contributed to by proportionally more and more people coming out in the open for 
HIV/AIDS testing as a result of  the PULIS Health’s HIV/AIDS control program intensive activities 
of  community awareness/ education and counselling. Nevertheless, the respondents had indicated a 
relatively low HIV/AIDS prevalence level during the project period (most likely due to PULIS Health 
efforts), but higher after the PFRP, perhaps partly due to reduced momentum in the fi ght as PULIS 
Health was winding up and leaving/ handing over. The respondents also reported reduced intensity in 
the HIV/AIDS fi ght following departure of  PULIS Health.

Fifth, during PFRP implementation period there were several other interventions in the project villages. 
Apart from the long distance drivers and the business people as a whole, there were also the KAPICO 
construction crews/workers, and even those that were continually being recruited into the large-scale 
farm estates.

Thus, based on the above account and from the interviews held with the key informants and even from 
the village groups’ discussions, it would be unrealistic to pin the prevalence of  HIV/AIDS in the 
project area on PFRP. On the other hand PFRP did play a very important part in thwarting the preva-
lence of  the disease (from 269 recorded cases in 1993, down to 177 in 1995 during its implementation 
period through such measures as having the bulk of  the work force to be accommodated away from the 
project area, and its mounting of  a vigorous HIV/AIDS control programme under PULIS Health; for 
instance under this health programme, condom use, according to a key informant, increased from 29% 
in 1993 to 35% in 1995. Besides, the much increased electric power provided by the PFRP into the 
national power grid had helped to increase and stabilise industry power supply, there by creating more 
direct and indirect employment (multiplier factor) for both men and women; this in turn keeping the 
men busy working (less time for idling around to engage in sexual matters) and working women getting 
secure income, without need to engage in prostitution in order to earn a living. Overall the HIV/AIDS 
prevalence situation in the country could have been much worse if  not for the major power supply 
projects like the PFRP.

9. Evaluative Conclusions

The problems which are facing the Pangani River Basin system, are diverse and complex in nature. 
The most serious and diffi cult problems are deforestation and soil erosion, which have a multiple effects 
on the Basin resources especially water availability. Another problem is extremely high demand for 
water thus putting a stress on the resource mainly due to ineffi cient furrow-based irrigation systems. 
Environmental degradation and pollution of  water sources from increasing discharge of  untreated and 
partially treated municipal and industrial wastewater contribute to the deterioration of  the quality of  
the water resources in the Basin.
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The estimated available renewable water resources amounts to about 97 km3/s out of  which 71 km3/s 
or 73% is used for irrigation and industries. Pangani River Basin had by year 2002 a population of  3.3 
million people with 26% living in urban settings. The 2025 population is projected to reach 5.6 million 
people of  whom 38% will reside in urban areas. Even so, the water demand for domestic use only re-
quires at present 1.7 m3/s and by 2025 3.5 m3/s. The result is a water stressed basin. 

Moshi Rainfall station is located on an altitude of  813 m above sea level and experiences a slight reduc-
tion in the annual rainfall. If  the same trend continues the annual rainfall by year 2025 will be about 
840mm or a reduction of  7% from the present mean annual rainfall. The mean annual rainfall is rela-
tive high (1,500 mm/year) for the Lyamungo Rainfall station (located at altitude 1,600 m above sea 
level) but has over time experience a steeper reduction in the annual rainfall than Moshi. The 80% (dry 
year) and 20% (wet year) probabilities being 1,234 mm and 1796 mm respectively. If  the same trend 
continues the annual rainfall by year 2025 will be about 1,200 mm or a reduction of  20% from the 
present mean annual rainfall. This trend is extremely worrying as about 70% of  all run-off  into 
Nyumba ya Mungu dam originates from the Mt. Kilimanjro. 

Overall, the average annual total rainfall for the last ten year period, 1995–2004, has declined by 10%. 
But more critically is the seasonal rainfall variation has to be examined for the three hydrological sea-
sons. Considering the three seasons the annual seasonal rainfall has been reduced by 3, 15 and 23% 
respectively. It is now clear that the ONDJ period has been affected most, although there is slight in-
crease in rainfall for the months of  September and October.

Period Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Annual

1985–1994 105 63 111 275 302 76 63 45 14 43 105 137 1338

1995–2004 78 63 116 286 267 75 46 31 17 54 71 98 1200

Difference % -26 -0 5 4 -12 -2 -27 -31 17 26 -33 -29 -10

Period FMAM JJAS ONDJ

1985–1994 751 198 389

1995–2004 732 168 300

Difference % -3 -15 -23

The reduction in precipitation combined with increased uncontrolled water use for irrigation and envi-
ronmental destructions have resulted in lower river-stream fl ows. The infl ow to Nyumba ya Mungu 
reservoir has decreased by 12% from an average of  885 km3/year before 1995 to 776 m3/s during the 
period 1995–2004.

The Basin’s Protected Areas are threatened by poaching, and by threats similar to those faced by forest 
resou rces. Most of  the Basin’s biodiversity is threatened essentially because of  loss of  habitat. Outlets 
of  municipal wastewater and wastewater from industries are in confl ict with almost every other user 
interests in the basin, especially drinking water interests, irrigation of  crops and food and beverage in-
dustry. Agricultural activities in the basin also contribute to pollution from the use of  agrochemicals, 
which are washed by rainwater and fi nd their way to water sources. Other problems include excessive 
fi shing pressure, and weed growth as a result of  high nutrient loads. 

At present environmental management approach is sectoral. Multiple disciplines and sectors, involving 
many institutions, perform numerous confl icting functions in the Pangani Basin. The various user 
groups, such as agriculture, industry, fi shing, water supply, hydropower generation, environment and 
local communities, all claim to manage the water resource in a manner suited to their own needs. The 
many uses of  water in a basin and the many types of  users and managers means their actions must be 
balanced against each other to remove confl icts through good water resource and environmental man-
agement practices.
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Lack of  coordination among various ministries, agencies and institutions has resulted in confl ict rather 
than harmonious relationships. For example, while the PBWO advocates water conservation, the irriga-
tion Division of  the Ministry of  Agriculture and Food Security is striving to maximize the exploitation 
of  water resources for the purpose of  increasing food and export-crop production. In addition, it may 
also mean that Central Government may seek to implement national policies within the Basin without 
reference to local conditions, demands and resource diffi culties. It also means that a highly ‘sectoral’ 
approach to management occurs, with forestry departments unaware of, for example, wildlife develop-
ment initiatives. It can generally be said that there is a lack of  synchronization amongst different or-
ganisations and sectors, which has resulted into confl icting approaches or duplication of  efforts in envi-
ronmental and natural resources management endeavors. 

The number of  Abstractions of  water from the Basin is soon reaching 3,000 out of  which 50–60% has 
no water rights. Communities up-stream of  Hale associate the issue of  water rights in respect to irriga-
tion to the PFRP (or TANESCO) and are concerned about water fees they are expected to pay. The so-
called REHAB component of  the PFRP established 320 gates to control the water fl ow. 

This measure was introduced without suffi ciently sensitivation and informing farmers and resulted in 
violence and the vandalising of  30% of  the gates. Today only 20% of  the gates are used. TANESCO 
has recently given money to the PBWB to restore some gates (information Sarmett, Water Offi cer 
PBWO 2005). 

Today one can observe a combination of  customary, state and market form of  power and authority 
over natural resource access and control. The different stakeholders who are using the resources (be it 
land, water or forest) still have relative freedom to chose the authority they want to use and they will 
choose the one which they perceive as the most useful for their interests and purposes. In spite of  the 
governments reliance on statutory law the co-existence of  a plural legal system cannot be argued away. 
Maganga et alt. 2003 state that ‘Tanzania has a pluralistic legal system and hence land and water re-
sources are regulated by different pieces of  legislation and institutions, including statutory law, custom-
ary laws of  the 120-plus ethnic groups, Islamic law, etc. Whenever there is scarcity and competition, 
though, the authorities pretend that the only prevailing law is state law.’

This is exactly what is happening in the Pangani Basin. Scarcity and competition over water has 
become such a source of  confl ict that the overall management of  the water through the PBW Board 
and Offi ce has become a major issue of  concern. 

The result for hydropower production is that power generation, on the economic side, has been seri-
ously negatively impacted by the reduced water availability. The plant has not delivered the expected 
fi rm energy and output since 1998 and is falling from year to year. From 2001 the production is below 
estimated long-term fi rm energy. This can be attributed partly to inequitable allocation of  water from 
the NyM reservoir to downstream users, whereby irrigation and other users may receive their normal 
share at all times and hydropower gets what remains. On the other hand it is said there is a general 
decrease of  fl ow in the Pangani River at an annual rate of  6–12% and that will potentially impact more 
on hydropower production than other areas.

Despite the fact that water demand may now be exceeding availability, there are more water consump-
tive projects being planned (deduced from water rights applications and areas identifi ed for irrigated 
agriculture). 

It is noted that electrical power generation in the country is lagging behind energy requirements. 
That makes the Pangani power plant especially important under such a situation because it is new and 
in sound condition, and can help to alleviate some of  the energy problems. Its importance will remain 
until there are new plants able to cater for the nations energy needs. 



 PANGANI FALLS RE-DEVELOPMENT PROJECT IN TANZANIA – Sida EVALUATION 06/09 57

As far as the technical aspects are concerned, the Pangani Power Plant has per formed well and is tech-
nically sound. Some areas of  concern like any other project relate to timely restoration of  original work-
ing condition of  the plant in case of  defects, and also reasonable awareness of  relevant new technologies. 

One area of  concern is the impact that the project has had on the health and especially the HIV/AIDS 
situation. 25% of  respondents recalled that prevalence of  STD was high prior to the PFRP, while half  
of  them had no opinion and had no information on its prevalence. In the PFRP period STDs were 
reported to be of  medium range (33%) for those who had opinion on this infection. With respect to the 
other diseases, prevalence was reported to be generally low during the PFRP/PULIS Health imple-
mentation period, but was much higher before and after the implementation, particularly in the case of  
Diarrhea and Internal Worms. 

From the interviews held with the key informants and even from the village groups’ discussions, it would 
not be possible to know for sure how each of  the interventions (business people, long distance lorry driv-
ers/transporters, large scale farm estates, KAPICO construction crews/ workers, PFRP; and villagers 
themselves) in the area contributed what proportion of  HIV/AIDS infestation. HIV was in the area 
long before PFRP commenced. In addition promiscuity in the villages along the road was quite sizable, 
based on the information received from key informants.. 

Nevertheless it would not be possible to absolve completely any of  the interventionists from being some 
party to contribute to HIV prevalence in the area; but for sure as the data had shown, PFRP did not 
bring HIV/AIDS to the area, as it was already there and fl ourishing. The District, through its health 
and community development workers; and VHW TBAs and other entities has been implementing/ 
facilitating measures for HIV/AIDS prevention the DIZ and INDIZ. The District, has been imple-
menting these HIV/AIDS prevention measures in line with the 2001 National Policy on HIV/AIDS.

PULIS Health was found to be still very widely acclaimed and cherished by both the District Authori-
ties and the village communities in both the DIZ and the INDIZ.

PULIS implemented an STD/HIV Control Programme through Village AIDS Campaigns in all 
project villages. Some of  these campaigns were aimed at exchanging ideas with the communities in 
order to achieve change of  attitude and practices towards safer behavior. The facilitators in such cam-
paigns were comprised ofDistrict AIDS Control Coordinators (DACCs), AIDS facilitators, PULLS 
AIDS educator; and also Ward Health Assistants from Songa Ward (DIZ) and from Mnyuzi Ward 
(INDZ). Some campaigns preceded the World IDS Day (1st Dec.), normally commemorated at ward 
level; with participation of  the village communities, VHWs, VAEs, Ward Health Assistants of  the 
wards, DACCs and AIDS facilitators. 

PULIS Health also established and operated a dispensary (the present TANESCO Dispensary at Hale 
village); and in here attended to patients with STD from the entire PULIS project. Patients from the 
general community were provided with free medical consultation and laboratory services (and even free 
drugs/ treatment in the early stages, though were later required to buy drugs out in the pharmacies). 
The Dispensary was attending 2000 to 3000 patients a year. 

PULIS promoted use of  condoms and distributed these to the DIZ free, and at minimal price to users 
in the INDIZ (though even here would be users could obtain them free from the Dispensary). In 1996, 
for instance PULIS distributed 240 condoms to all the project villages.

Finally it may be stated that the health component of  PULIS was successful in the Direct Impact Zone: 
It has improved the health services for the villagers according to the participatory assessment 2005 and 
the district authorities continued some of  the work started by PULIS. The picture seems to be less posi-
tive in the adjacent villages. Today the people (VHW and TBA) trained by PULIS are still being used 
by dispensaries in Public Health Care activities.
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It should be noted, however, that the time frame for the PULIS health component defeated its purpose: 
If  it was to educate people and promote behavioural change in terms of  sexual behaviour and sanita-
tion practices then it would have needed much more time, more participative methods and realistic 
strategies. A case in point is the water and sanitation component of  PULIS. 

The water facilities as well as the building of  latrines can be considered a failure: Most wells are dry 
(only 2 villages still have improved water services after the project) and the ventilated improved pit 
 latrines promoted by the project for schools and households are in shambles. The people of  the area 
have semi-permanent housing structures and therefore the high costs for sanitation were beyond their 
means and understanding.

The infra-structural developments can be considered a success: The school buildings, houses and insti-
tutions still exist and are used. Although the Mhasi Health information centre is not functioning any-
more the building is used for meetings and training events. Government programmes have taken on 
board what building structures were left incomplete by PULIS (teachers houses, classes and a dispen-
sary). Water supply, however, is still ranked as the most urgent problem by the villagers today. 

To measure the impact the PULIS activities have had is virtually impossible today nor is it possible to 
judge how successfully they were implemented during the time of  PULIS as villagers as well as district 
personnel differ in their view and as the few available progress reports of  PULIS are merely descriptive 
but do not discuss impacts. One can state that PULIS activities have had impact on poverty as improve-
ment of  educational facilities and health services have in general.

The attitude of  the local communities towards TANESCO today is rather positive. There were misgiv-
ings after the project was fi nished when the TANESCO dispensary was not handed over to the village 
and when access to the water intake for fetching water was restricted. But today the villagers consider 
their relationship with the about 75 TANESCO employees and their families as positive: They appreci-
ate the assistance they get for their self-help activities or for funerals, that the social facilities of  the 
TANESCO compound are accessible for them, that TANESCO staff  attend village meetings and offers 
opportunities for domestic workers in their compound. TANESCO staff  also invest in the area (farms, 
lodges, restaurants, bars) and offer employment, mainly in Hale town.

It is diffi cult to asses the social impact of  the projects in terms of  criminality, prostitution etc. In the 
overall assessment by villagers the positive impacts outweighed the negatives: There were cases of  chil-
dren born out of  wedlock and abandoned mothers, thefts and assumed increase of  AIDS and STDs as 
can be expected when such a major infl ux of  migrant labourers happens, but neither can this be quan-
tifi ed statistically nor was there any special concern registered by the villagers today.

10. Lessons Learned

Today, scenarios are recognized as a fundamental tool for strategic future planning. In an environmen-
tal context, they are a tool for envisioning the possible future of  basin in terms of  water availability, 
environmental sustainability and potential for confl ict. Scenarios are also designed to illuminate human 
relationships and interactions, and help decision and policy makers conceive, articulate and evaluate 
possible developments. While the Hydrological and river fl ow studies were carried out based on avail-
able data for the entire basin the EIA/SIA study was confi ned to the dam site, ignoring the catchment 
from which water to run the power plant was to come. By limiting the scope of  the EIA/SIA to the 
dam-site area, and ignoring to analyse potential impacts upstream, smallholders who are majority users 
of  water were ignored. Also natural and anthropogenic activities (farming, soil erosion, deforestation, 
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etc.) upstream the dam, which may directly affect the fl ow into the Power Plant could not be analysed 
in great depth because of  confi ning the EIA/SIA to the project area. It can be observed that failure to 
correctly delineate the impact zone may have far reaching consequence on the outcome of  the EIA 
study and consequently environmental and economic sustainability of  the project in question. In princi-
ple, the project design did not intrinsically respond to the socio-economic needs of  people in the Pan-
gani basin where the majority of  them are farmers practicing small-scale irrigation

Since the start of  the PBRP several of  the tributaries, which were considered permanent infl ows to 
 Pangani River system at that time, mainly within the Upper Zone, have dried up or near to dry up and 
only contribute to the Pangani river fl ow during heavy rains. As an example the part of  Kikuletwa river 
coming from Arusha – Mount Meru area give no to very little infl ow to the Pangani river system. 
 However this was also recognized already in 1961. This has resulted in change mechanisms to refl ect 
minimum ecological water needs, not enough water will be left in the streams to maintain the ecosystem.

One of  the most important aspects that will shape Pangani River Basin future as far as water resources 
are concerned are developments in the use of  irrigation for both growing cash as well as food crops and 
in the development of  the industrial sector. At present the demand for irrigation and industry constitute 
90% of  the entire water demand and by year 2025 93% of  the projected demand. A large percentage 
of  this will not return as renewable water resource or need high technological treatment before re-en-
tering into the water resource base. At the same time the increase in human population and in an ever 
increasing trend towards urbanization will result in an escalation in water demand from the present 
794,000,000 m3/year to 1,992,000,000 m3/year in 2025. 

As new wastewater treatment plants continue to come on line, water quality in the river may improve, 
although these improvements could be offset by increased concentration of  pollutants due to decreased 
stream fl ow. The PFRP Feasibility Study did not consider this nor noted the possibility of  revitalizing 
the industrial sector. Industries like the TPC (sugarcane) has increased their production fi ve fold since 
1990. The complex array of  local, state, regional, national and international institutions involved in 
water management presents a formidable challenge, yet greater institutional cooperation and improved 
region-wide water management will be fundamental to maneuvering the Pangani Basin toward a more 
sustainable future in maintaining its role as both a hydropower and agro producing basin.

11. Recommendations

11.1 Conclusions and Recommendations for Relevant Institutions

• To negotiate with PBWO to receive equitable allocation of  water from NyM reservoir

• That PBWO shall improve and install the necessary structures and equipment and management of  
climate data, river gauging and sediment measurements at strategic locations within the basin.

• That a staff  needs assessment shall be done to determine the correct manpower strength and 
 numbers for PBWO.

• PBWO to improve the revenue collection system and enforce the rules and regulations.

• That the members of  the PBWB refl ect all stakeholders within the basin. 

• To ensure its Engineers and Technicians keep abreast with the fast changing technology and are 
able solve technical problems accurately and with less delay



60 PANGANI FALLS RE-DEVELOPMENT PROJECT IN TANZANIA – Sida EVALUATION 06/09

• To work in collaboration with other stakeholders in developing and implementing projects aiming at 
improving the water availability and management in the Pangani basin; e.g. pursuing the river train-
ing project, acquiring and analyzing fl ow data for its own use, etc.

• To establish water balance for the Pangani river and allocate and control water according to that

• NyM dam is an important facility for water resources management, but its safety is a doubt. PBWO 
should establish the safety state of  this dam as an urgent undertaking. The catastrophe that can be 
associated with breach of  the dam cannot be overemphasized here

• It is noted that NyM dam levels are mostly quite above the minimum operating level, and releases 
are on the average less than 20m3/s. PBWO should try to balance between water losses through 
evaporation, water that goes to irrigation, water for environment and loss in channels, and that ulti-
mately going for hydropower generation. The levels remaining at the beginning of  the rainy season 
should be justifi ed by previous optimized uses.

• EIA/SIA has to be acknowledged as a decision-making tool. This means that the investigations have 
to be carried out at an early stage to have an impact on project design, alternatives or the decision 
not to go ahead with a project

• Stakeholder analysis and involvement should be part of  the pre-project EIA/SIA. The fi ndings of  
the EIA/SIA should be shared in public consultations (or a public hearing) especially in projects 
which have impact on large areas like the Pangani Basin

• Collaborative planning with and mobilisation of  the local authorities before and during implemen-
tation of  the technical projects and of  the recommendations of  the EIA/SIA has to be ensured and 
formalised in MOUs or agreements

• In the specifi c case of  the PFRP environmental and social impacts might not be tremendous com-
pared to other construction sites where large areas are fl ooded. It is a matter of  concern that even 
under such relatively benign circumstances the issues of  monitoring/mitigation and community 
development related issues have been dealt with in a very unsatisfactory way. The fi rst lesson to be 
learned here is that even in relatively small construction projects with less signifi cant environmental 
and socio-economic impacts a project cannot neglect the necessary actions. 

• The other lesson learned is that even when the impacts on the DIZ are minor it is dangerous to 
forget the larger picture. Impact from and impact on other users of  the Basin has to be part of  an 
EIA/SIA. That the responsibility for the Basin management is with a Basin Board and Offi ce does 
not exonerate the donor/project from their responsibilities; good governance and an effective and 
effi cient administration of  such an offi ce has to be a condition for project implementation. If  this is 
not the case – as was with the fl edgling PBWO – then strong support to this offi ce should be a man-
date. In a worst case scenario the competition and confl icts over water could bring the hydro-power 
plant to a standstill. Or, as is the case with the PFRP, the power plant runs only at a percentage of  its 
true capacity. (It was already discovered during the construction (Norconsult 1995) that the discharge 
would not be enough for the designed water demand for power generation)

• The SIA should always be carried out alongside with an EIA and not as an appendix to the EIA. 
They cannot be dissociated because social and environmental issues impact on each other and are 
often interdependent. Cross-cutting issues like gender, poverty, governance, democracy, HIV/AIDS 
have to be considered in the recommendations for compensation or mitigation measures and an 
outline on how to carry out systematic monitoring has to be provided. 
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11.2 Conclusions and Recommendations to Sida

• For Donors it is worthwhile to note that Pangani Basin is a case where there are numerous invest-
ments in water resource areas. Sometimes there are replicating projects. In order to stimulate devel-
opment in other areas of  the country, criteria should be developed that will make less developed 
basins receive good attention.

• If  it is a wish to reduce dependency on imported goods industrial development need to be empha-
sized, this probably means increased demand and availability of  electricity. In the context of  a 
 Tanzania the use of  Hydro-electric power ought to be promoted instead of  thermo plants. 
However, the need to collect and disseminate or even improve on obtaining technical as well as envi-
ronmental and socio-economic data is a must accompanied by a sensitive projection of  the future 
development scenarios.

• Donors can also promote and facilitate good governance in respect to EIA procedures even if  the 
legislation may still be inadequate.. Donor funded projects are the ones which should demonstrate 
the best practices of  EIA. 

• Another lesson learned is that it is the responsibility of  the donors to negotiate with the client and 
the respective government in such cases to link an EIA/SIA and their specifi cations to project appli-
cation according to the maximum requirements possible in the country at that time.
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Terms of Reference for the Post-evaluation of 
the Pangani Falls Redevelopment Project (Hydro Power)

1 Background

The Nordic countries have contributed to the development of  Tanzania’s energy sector since the mid 
1960’s, with a heavy emphasis on the building of  hydroelectric power stations. In 1989, Norway, Fin-
land and Sweden jointly decided to fi nance the Pangani Falls Re-development Project, (PFRP) in Hale. 
The power production in Pangani (66 MW) started 1994–95 and the hydro power plant now gives an 
important contribution to the national grid.

An independent review of  the PFRP, which also covered the environmental and socio-economic as-
pects, was carried out by Swedpower in 1995. The main conclusion was that the implementation of  the 
project was technically effi ciently and that the environmental and socio-economic impacts from the 
PFRP were relatively benign. However, the review highlighted several shortcomings regarding the as-
sessment, monitoring and follow up of  the environmental and socio-economic consequences from the 
project, as well as in the Programme for Upgrading of  Local Infrastructure and Services (PULIS)-_
activities. The operational experience from the plant was also at the time of  the evaluation too short for 
major conclusions to be drawn, on the effectiveness of  the plant.

During the feasibility study of  the PFRP the need for an overall basin water management was empha-
sised and also made as a precondition for the project. Therefore, the Pangani Basin Water Board, 
PBWB, and the Pangani Basin Water Offi ce, PBWO, were established in 1991.

Most of  the diversion canals for irrigation purposes were not provided with gates to control the abstrac-
tion of  water from rivers. Parallel to the PFRP, a special program was established and implemented 
during which new proper control gates were constructed for about 320 diversion intakes.  (the REHAB 
programme).

The EIA carried out in connection with PFRP has been criticised for not reaching acceptable stand-
ards. It is important to analyse and learn from the experiences from the PFRP, both in terms of  specifi c 
environmental problems as well as the EIA-process, to improve the management of  the environmental 
and socio-economic issues in the construction of  future hydro power plants.

In the beginning of  1997 the Swedish International Development Co-operation Agency, Sida, launched 
an over-all evaluation of  the Swedish support to Tanzania’s power sector. On the PFRP the conclusions 
from the evaluation confi rmed to a large extent what was stated in the 1995 review. 

The PFRP has received criticism from NGO’s and journalists concerning the treatment of  environmen-
tal, socio-economic and water management matters.

Sida has since the last evaluation 1997 planned to make a post-evaluation of  the PFRP to fi nd out the 
long term results of  the project, with consideration of  experience gained after some ten years of  opera-
tion of  the plant.

2 Purpose of the Evaluation

The purpose of  the evaluation is threefold:

1) To assess the results of  the PFRP. What is the results with 10 years hindsight experience, the relevance, 
the effectiveness, the feasibility and the sustainability of  the PFRP? What is the present situation with 
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regards to positive and negative effects on the biophysical environment? How was the management 
process of  environmental and socio-economic issues before, during and after the construction work? 
Main issues to be considered are the technical-economical performance of  the plant, the environmental 
impact and socio-economic issues. Particular attention shall be given to water management issues in the 
Pangani Basin.

2) To make conclusions and recommendations to relevant Tanzanian institutions regarding the present situation and on how 

to improve it.

3) To make conclusions and recommendations to Sida regarding the appropriateness of  the present Sida planning tools 

relevant for hydro power projects.

– The evaluation shall refer to current legislation, policies, guidelines for the relevant sectors as well as 
to Sida’s current guidelines on EIA (appendix 1), and analyse what possible other outcome that 
could have been achieved if  these documents (by that time not existing) would have been applied. 

3 Scope of Work for The Assignment

Considering the outcome of  the World Commission on Dams, the evaluation team shall:

1) Evaluate the technical-economical performance/results of  the PFRP so as to determine the level of  fulfi lment of  the 

initial PFRP objectives. The following aspects shall i.a. be assessed:

– The plant’s role in the electricity supply system in Tanzania; 

– the production features in terms of  fi rm power/non-fi rm power, availability, reliability, sensitivity to 
dry seasons and dry years etc shall be assessed; 

–  the production costs;

–  the plant design, size and other aspects; 

– the condition of  the power station and associated infrastructure; and

– any other aspects relevant from the techno-economical point of  view. 

2) Evaluate the environmental and socio-economic effects, directly and indirectly, caused by the PFRP. 

The present situation shall be assessed in relation to existing baseline and monitoring documents (i.e. in 
relation to the situation before the project was started). Special emphasis shall be put on relevant issues 
highlighted in the review of  the PFRP from 1995, and the evaluation of  the Swedish support to Tanza-
nia’s power sector from 1997. The evaluation shall also include the Programme for Upgrading of  Local 
Infrastructure and Services, PULIS, which was formed to address the proposed socio-economic mitiga-
tion measures such as equity issues, upgrading of  the local infrastructure and health education.

3) Follow up on the water resources management situation in the Pangani basin.

Special emphasis shall be put on the functions of  the Pangani Basin Water Board and the Pangani 
Basin Water Offi ce as well as on water right issues, e.g. in connection with large- and small scale irriga-
tion and the water fee system.

A more detailed Specifi cation regarding 2) and 3) is given in Annex 2.

Reference shall in all the three areas above be made to the feasibility study, and deviations from expect-
ed results shall be analysed and commented upon. Reference shall also be made to the 1995 review and 
the1997 overall sector evaluation.
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Analysis, conclusions and recommendations shall be made referring to the three Purposes of  the evalu-
ation as described in Paragraph 2 above.

Additional Scope of Work as per Amendment 1 to the Contract, 2005-06-09
The Scope of  Work shall include:

EIA and Socio-economic aspects

The EIA and socio-economic aspects will be expanded to include the entire Pangani River Basin and 
include an in-depth study /knowledge of  water uses and user philosophy within sub-catchments. 
 Additional fi eld work for data collection will be performed. 

Hydro Power and Water Resource Management

The Study will be expanded to include recommend ways and means on how to improve both data col-
lection and management of  water resources within the Pangani Basin. The water resources expert will 
carry out fi eld works together with the socio-economic experts in order to obtain relevant ideas among 
users of  water resources at grass-root level and also to obtain more fi nancial and economic opportunity 
costs for water for agriculture, energy and domestic purposes. Questions such as whether increases in 
production comparing irrigated areas to rain-fed agriculture offsets lower or alternative energy produc-
tion from the hydro-plants.

Recommendations for planners, designers and builders of  hydro-power plants

The Study will include recommendations on tools that Sida can use in their planning and decision 
making when considering support to hydro-power  plants. It will also include recommendations to 
 relevant Tanzanian institutions regarding the present situation and on how to improve it. 

HIV/AIDS 

The Study will incorporate a study and discuss the historic trend records of  HIV/AIDS within the 
eight villages forming the Direct Impact Zone, assuming full cooperation with the district HIV/AIDS 
coordinators from Korogwe and Muheza Districts and others institutions involved in the area.

4 Phasing of the Assignment and Time Schedule

The evaluation shall include the following phases:

Inception Phase: Preparations, a desk study, reconnaissance of  the study area and presentation of  an 
 Inception Report.

Study Phase: Detailed investigations, analysis, synthesis and all tasks necessary for the production of  a 
fi nal report.

Seminar: A seminar shall be held with relevant stakeholders at the end of  the evaluation study at the 
Swedish Embassy in Dar es Salaam.

Inception phase Main phase

1. Preparations 1. All major activities

2. Desk Study 2. Draft Final Report

3. Reconnaissance 3. Seminar

4. Draft Inception Report 4. Final Report

5. Final inception Report
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The evaluation study shall start as soon as possible following the award of  contract. The proposed 
 evaluation approach and methodology shall be discussed and approved by the Client before each phase 
is initiated.

The consultants should consult with all key stakeholders including ministries and/or institutions respon-
sible for water, agriculture (Irrigation Section), environment and energy. TANESCO will appoint a 
Study Coordinator who will assist the evaluation team in fi nding relevant information and organising a 
visiting programme.

5 Team Composition and Resources Required

It is preferable if  the evaluation team is composed by international consultant(s) in collaboration with 
independent local consultant(s) or a local consulting fi rm.

The evaluation team shall include a number of  key persons with the following competence and 
 qualifi cations:

– electrical power expert, with competence to cover both the fi nancial and technical aspects of  the 
PFRP

– expert in Environmental Impact Assessment and Environmental Auditing

– expert in water resources management and hydrology

– expert in socio-economy, including gender issues, with in-depth experience from the region.

The key persons shall have an academic degree or equivalent and at least 5 year’s experience in their 
fi eld of  experience, preferably with relevant experience from the evaluation of  power projects similar to 
Pangani. One of  the key persons shall act as the team leader, and shall have successfully managed simi-
lar evaluation assignments. At least one person in the team shall be familiar with the conditions of  the 
country or the region.

The total effort by the consultants has been estimated at about 8–10 person-months for the assignment. 
The evaluation shall take place during the period January–August 2005.

6  Reporting

The evaluation report shall be written in English and should not exceed 30 pages, excluding annexes. 
There shall be an executive summary not exceeding two pages. The draft report shall be submitted to 
relevant stakeholders no later than 6 months following the award of  contract. 

A summary of  fi ndings and conclusions shall be presented at the above mentioned seminar to stake-
holders including relevant authorities and collaboration partners’ representations in Dar es Salaam. 

Within 3 weeks after presenting the results at the seminar, the fi nal evaluation report shall be submitted 
to relevant stakeholders. The evaluation report shall be written as a Word document. The fi nal report 
shall be submitted in 30 printed copies each, and shall also be delivered on CD-rom.

Annex 1
Sustainable Development?: Guidelines for the Review of  Environmental Impact Assessments. 
 Stockholm, Environment Policy Division/Sida 2003 (Art. no.: Sida1983en). 
(Can be downloaded from http://www.sida.se/publications.)
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Annex 2
Environmental, socio-economic and water management aspects
The team shall consider, but not necessarily be restricted to, the following issues:

a) Natural environment

What are the main environmental issues brought up in base documents like feasibility studies and envi-
ronmental impact assessment documents (like environmental impact statements etc)? Are any important 
aspects, as we understand the situation today, left out in the documents?

What is the present biophysical environmental situation at and around the PFRP in relation to what 
was said in the initial baseline documents? What actual impact, direct and indirect, has the PFRP had 
on the environment?

How has the environmental management process, i.e. the assessment, monitoring and follow up of  en-
vironmental issues before, during and after the construction of  the PFRP, been organised? How is the 
monitoring of  environmental issues in PFRP organised today within TANESCO?

Are there any Environmental Audits conducted and if  yes, by which authority? Were the mitigation 
measures recommended at various stages implemented and how successfully? 

Which are the lessons learned from the PFRP regarding environmental impact and environmental 
management, including roles and responsibilities of  various stakeholders? What is the recommended 
way forward?

b) Socio-economic aspects

What are the main socio-economic issues brought up in base documents like feasibility studie and envi-
ronmental impact assessment documents (like environmental impact statements, etc)? Are any impor-
tant aspects, as we understand the situation today left out in the documents?

What is the present socio-economic status of  the communities around the PFRP? What socio-economic 
impact, direct and indirect, has the PFRP had on the communities around it?

How has the environmental management process, i.e. the assessment, monitoring and follow up of  
socio-economic issues before, during and after the construction of  the PFRP, been organised? 

What are the results of  the PULIS programme? Was the organisation and way of  implementation of  
the PULIS programmes’ two components adequate? 

In what ways have the interests and roles of  women in the impact zone been considered during the 
planning, implementation and operation phases of  the project and in the PULIS programme? Has the 
PFRP had any impact on the status, infl uence and economic opportunities of  women?

To what extent has the development of  the project affected or impacted on poverty in the impact zone?

Are there any Environmental Augits conducted and if  yes, by which authority? Were the mitigation 
measures recommended at various stages implemented and how successful? 

Which are the lessons learned from the PFRP regarding socio-economic impact and management of  
socio-economic aspects, including roles and responsibilities of  various stakeholders?

c) Water management

The team shall assess the organisation and functions of  the Pangani Basin Water Board, PBWB. 
What are its mandates and objectives? How does it interact with central and local authorities? What are 
the visions for its future work?
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The team shall also review the organisation and functions of  the PBWO. What are the mandates, 
 objectives and goals for the activities? How does it interact with central and local authorities? What are 
the present functions of  the PBWO and in which main activities is it involved? What results can be seen 
from the activities? What are the strengths/weaknesses in the system and what possible improvement 
can be made?

How is the system with water user fees formulated and functioning? How many and who of  the water 
users are actually paying the fees? How do the water users, e.g. large and small scale farmers look upon 
the concept of  water management and water use fees? Are there any differences between different cat-
egories of  water users in their willingness/ability to pay the water fees?.

How much water is approximately drawn from the Pangani river and its tributaries, where, how and by 
whom? The situation today should be compared with the situation before the PFRP and with what was 
predicted in the planning of  PFRP. What do the most probable scenarios for the future look like?

Are there any differences in the water extraction and usage pattern between different areas in the 
 Pangani basin, e.g. up-streams and down-streams the PFRP?

Which irrigation projects exist, or are planned for, within the basin? To what extent does the end-users 
pay the water fees? 

The team shall furthermore evaluate the management process and results of  the REHAB-programme, 
including inspection of  representative diversion systems and irrigation schemes, assessment of  the suit-
ability of  the diversions for the intended water control purpose and their condition regarding operation 
and maintenance.

The team should review existing reports on the river training of  the Kirua Swamps that exist below 
Nyumba ya Mungu Dam. What are the technical, economic and environmental merits of  undertaking 
of  river training of  the Kirua Swamps?

The new National Water Policy (July 2002) is currently being translated into legislation. There are also 
approved National Environmental Policy and National Energy Policy (Feb. 2003). The Team should 
study these and other relevant sectoral policies and legislations and recommend on ways applying them 
for improved water resources management in the Pangani Basin.

Review the efforts by the PBWO to control, regulate and monitor water use aimed at curbing wasteful 
practices. What are the recommendations for the way forward? 

What are the major studies and researches (being) conducted in the basin or nationally that have bear-
ing to the water management in the Pangani Basin, What are the main fi ndings/conclusions from these 
studies/researches and recommendations on how to improve water management in the Pangani Basin? 
Are the recommendations being implemented? 

What major water resources related projects have been implemented/are being implemented after the 
commissioning of  the PFRP? How do they affect the operation of  the New Pangani Falls power plant? 
What is the level of  stakeholders involvement in making decisions on new projects? 
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