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EXECUTIVE SUMMARY

1.0 Project background and rationale

Tanzania's economic growth and changes in cconomic policies has raised great demand for
clectrical power in the country. Whereas the current power supply in Tanzania is only about
1,400MW, the demand by 2025 is expected to be 5,000MW. To meet the growing demand
for clectricity, the Government has embarked on reforming the Electricity Supply Industry
(ESI) mainly by atiacting private capital in the industry. Lack of reliable electricity is
curreatly a major production cost component as any slight increase of tariff has been a
subject (o soaring of prices of goods and services. This electricity unreliability needs to be
addressed promptly, particularly following the increase of population and continual
deterioration of other gencration plants and transmission lines.

The current National Energy Policy (2015) objective is 1o ensurc availability of rcliable and
affordable energy supply and use in a rational and sustainable maaner in order to support
national development goals. The national energy policy therefore, aims to establish an
elMicient cnergy production, procurement, transportation, distribution and end-use systcms in
an cnvironmentally sound and sustainable manner. Currently, Tanzania’s energy balance is
dominated by biomass-based fuels particularly fuel-wood (charcoal and firewood), which arc
the main source of enengy to both urban and rural areas. -

While the short-term plan requires an immediate decision and actions, the mid - long term
plan requires coordinated planning and project development studies (o ensure that future
clectneity supply utilizes the least cust projects consistent with sound planning criteria in
order to address national intercsts including the industrialization policy to achicve middle
lncome economy in the country. As an intervention to the power shortage in the grid system,
the Government of Tanzania has decided to embark on the development of this project
immediately.

The Rufip (Sticgler’s Gorge) Iydropower project is the only large scale project that can
provide over 2000MW within a relatively short time scale (< 5 years). The Sticgler’s Gorge is
among the favourable dam sites along the Ruliji river in the Rufiji Basin, which provides high
bead and large storage volume with a very low investment per unit storage. The project can aid
Tanzania’s clectrification through its provision of abundant power that is crucially cheap and



therefore more aflordable (o the low - income, unconnected majorily of citizens. The volume

of megawatts and low cost of the power make Stegler’s Gorge
capable of supporting industrialization.

2.0 Brief description of the project

Sticgler’s Gorge Hydropower project is Jocated about 314 km from Dar es Salaam and 152
km south of Morogoro town in Morogoro district, between Longitudes of 33.1/2° and 39.1/2"
cast and Latitudes 5.1/2" and 10.1/2° south (Figure 2.1). The site for the proposed project in
located along the Rufiji River receiving inputs from three major rivers Kilombero River,
Luwegu River and Great Ruaha River all of which drain the Southem highlands and empting
its water into the Indian occan via the Rufiji Delta. The arca can be casily accessed by road
from Dar es Salaam via Morogoro and Kisaki or from Dar es Salaam to Matambwe via
TAZARA railway and take rough road about 48 Kilometer to the Stiegler’s gorge. Also the
site can be accessed from Dar e¢s Salsam wvia the ~Lindi/Mtwara road and branching at
Ikwiriri to Mloka through Mtemele gate to the Stiegler’s Gorge (about 170 km),

The proposed project will be right in Selous Game Reserve, a famous photographic tourism
arca and a World Heritage Site f. The Game Reserve is a world heritage site following its
inscription in 1982 by UNESCO. Its universal outstanding values are centered on two major
criteria i.e. being one of the largest remaining wilderness areas in Africa, and having a higher
density and diversity of species than any other Miombo woodland area in the world. The core
project arca includes the Stiegler’s gorge site where aa 13 1m high concrete dam wall will be
constructed, as well as nine semi-underground power generation units and associated power
station, the spillway, saddle dams and auxiliary infrastructure, which would bear the most
impacts than the rest. West of the Sticgler’s Gorge, will be the reservoir of maximum surface
arca 1,250 km? (approximatelyl2.5 km wide and 100 km long) between the dam sitc and
Luwegu and Kilombero rivers confluence (cquivalent to about 3% of the gross area of the
Sclous Game Reserve). Here there will be vegetation removal to avoid reservoir anoxic
condition in the reservoir. There will also be two staff quarters - one north-west about 3 km
from the gorge and another onc about 7 km from the gorge. Associated with these locations is
the roads infrastructure connecting these various components of the project.

xii



3.0 Project Stakeholders and their involvement in the ESIA process
Section 89 of the EMA No. 20 of 2004 emphasizes the umportance of stakcholder
participation by providing guidance on public participation. Regulation 17 of the FIA and
Audit Regulations (URT, 2005) provides fusther directives and procedures for public
participation in the EIA process.
Stakeholder participation involves processes whereby all those with interest in the outcome of
a project participate in decisions on planning and management of the proposed development.
Stakeholders share information and knowledge, and may contribute to the project activitics.
Apart from the fact that they help the consultant to hamess traditional knowledge, which
| conventional approaches may overlook, they help the EIA address relevant issues including
those perceived as being important by local communities. Also, stakeholders help to
mfluence project design, so that it responds to their needs. In this ESTA process stakeholder
was given a very broad defimition to include all differeat government agencies, beneficiaries,
private sectos, individuals, politicians and all other formal or informal groups associated with
the project.

The range of potential stakcholders to ESIA greatly depends on the definition of boundarics
for that project but it 1s mnportant o be “inclusive’ rather than “exclusive’. Stakcholders in the
ElA process can be categorized in various ways including; primary, secondary or key.
Pramary stakeholders for example, are those who gain materially from the project or who
make direct contribution of resources or services to the project, Key stakeholders on the other
hand are those who have significant power or influcnce to determine the direction and
outcome of the project.
A number of stakeholders were identified through the use of techniques such as simple
network diagrams, litcrature review and interviews. Thus, having identified the relevant
stakeholdess, the ESIA team had to establish clear lines of commuaication and interaction
with the stakcholders. The techniques used varied from one stakeholder group to another.
However, simple methods such as individual discussions, focused group discussion and

IntErvICws werce usecd,

The consulting team started with various stakcholders as well as securing and reading

through several documents related to hydropower gencration and environmental
characteristics of the project area. The consultation started with kick off meeting with the



client represcatatives (TANESCO) held at the TANESCO Officein Dar es Salaam. This was
followed by field visits in Coast and Morogoro regions where various consultations were
undertaken with differeat stakcholders from 19® — 22 December, 2017 and 03™ to 5™
January, 2018. The consultation process was preceded by sending prior information through
letters to the Regional Administrative Secretaries of Morogoro and Coast regions. The
Regional admimstrative Secretaries allowed the consultants to proceed with consultation in
Kilombero, Ulanga and Rufiji districts. The second phase of consultation during the scoping
focused on urist hotels and SGR management at Matambwe within Selous Game*Reserve.

In general, the consultation was undertaken with regional, districts, tourist’s hotel managers
and government agencies such as TAWA, TFS, and RAMSAR based in Ifakara as well
Wami/Ruve Water Basin — Sub office also based in TIfakara, Further consulation at
ministerial level and ward and villages surmounding the proposed development will be
undertaken during Full ESIA study.

4.0 Issues and Concerns Raised During Public and Stakeholder consultation

e Population increase

Stukeholders in the study arca believed that there would be an mcrusc in population due to
in-migration or resettlement in some villages such as Kisaki and Mloka m the Lower Rufiji.
Most the stakcholders seemed to feel this would be positive since it would bring increased
cconomic opportunities with it such as a larger market for farm produce. However,
stakeholders were concerned about the possible increase in crime in the local arca,

e Opportunities for improved roads and electricity infrastructare.
Stakeholders felt that the proposed development would bring improvements to roads and
transportation network of goods and people. Another main benefit mentioned by stakeholder
was the conncction of villages and hotels to the national electricity grid.

o Impact on fisheries in the Lower Rufiji Floodplain
Stakeholders in Rufiji district were concerned that the change in the niver flow regime and
possible silting of the river downstream could result in a decline in fish resources and
fisheries.

o HHuman health and safety issues

Xiv



Although there are no scttlements close to the proposed project developmenl sile,
stakeholders were concerned that during the construction stage dust, noise and vibration will
be generated, with impact on health and safety of workers, In addition, the in-migration of
labour from different parts of the country, there is potential to increased diseases such as
HIV/AIDS, STDs and potential conflicts of migrant workers and  the local communities in
nearby villages such as Kisaki and Mloka. '

o Potential employment opportunities
Stakcholders expressed their concerned about lack of employment among the* youth in
villages. Since the proposed project will require a number of skilled, semi-skilled and
unskilled workers, the stakeholders requested that the majority of labour force, especially for
works which do not require specific skills should come from communities surrounding the
Project Arca such as Kisaki, Mloka and other villages downstream of Rufiji River.

s Impact on tourism industry
Tourism is an important undertaking in Selous Game Reserve. According to the tourist
facility operators and SGR officials at Matambwe, some of the natural attractions in the SGR
include hot springs; large concentration of clephants, bird watching around Lake Tagalala;
and large pods of hippos and crocodiles. Stakeholders were concemed that the
implementation of the project is likely to reduce the amount water in the Lower Rufiji River
which could ultimately control the floods which are largely the source of water for scveral
Lakes in the downstream of the river. :

e Economic benefits
The project is likely to generate substantial electricity which is badly needed for industrial
development being currently emphasized all over the country. People arc confident that the
clectricity so generated will stabilize the supply country-widc as opposed to frequent power
cuts being widely experienced in the country. The country also needs adequate and rchable
power for irrigation agricultural development.

o Salt water intrusion and associated impacts
Jt is feared by commumities in the Lower Rufiji vallcy that implementation of hydropower
project could lead to decreased fresh waler supply to the delta and lead to increased sall water
intrusion farther inland into the floodplain agncultural/settlement areas.

o Decline in the Rufiji River discharge
Stakeholders observed that due to mcreased uncontrolled land use changes in the niver
catchment including in Kilombero Valley, water discharge by the river may have declined



compared 1o the 1980s due to destruction of water sources negating the possibility of
generating the desired electric power.

e Reduced dependence on irrigated paddy cultivation
In the recent years there has been decreased depeadence on flood imigated paddy cultivation
in the Lower Rufiji Valley due to shift in practice towards rainfed cultivation by smallholder
farmers. However, floods are still necessary for maize cultivation. '

o Health implications
HIV/ATDS prevalence in Rufiji and Kibiti Districts has now reached 5.4, which is above the
national average. Jt is feared that, with the project and associated increase in population, the
problem may gel worse than it is now.

5.0 Description of Major/Significant Impacts

5.1Positive impacts
Several posilive and negative impacts associated with the proposed development were
predicted. The significant positive impacts include the following:

e Sigaificant direct benefits to Government would accrue from a large number of
cmployees who will be paying their taxes to the government as “Pay-as-You Eam
(PAYE) during project implementation, while secondary benefits would be realized
during the operation phase under power gencration and n'l'amgunmt

e The Projcct would attract significant numbers of people seeking for direct
employment in the project and other indirectly related activities and service
provisions like transportation, accommodation and food supplics, particularly during
the mobilization and construction phases when a large workforee will be required

e The influx of people mto Morogoro Rural and Rufiji Districts attracted by potential
cmployment opportunities would stimulate significant innovations in agro-processing
and value addition around the project arca (Kisaki and Lower Rufiji Floodplain).

e Following the current basic dam and turbine designs capable of discharging a total
maximum of 3,455m’/s into the lower Rufiji river, and given the high demand for
water for modem and traditional irrigation, maintenance of floodplain lakes fisherics
and Rufiji delta ccology, reservoir operation for controllmg floods in cxcess of
2,500m’/s should be possible.



* With the current basic dam and turbine designs suggesting maximum discharges of
3,455m3/s into the Lower Rufiji river, it is expected that the Lower Rufiji SAGCOT
Cluster development and traditional floodplain irrigation farming could beaefit
significantly from such discharges and thus contobute to the socio-economic
transformation of the plain and Tanzania in general.

o Within the approximately 1000km’ planned reservoir, and should some flood zome
vegetation develop in the relatively large arcas which fall dry during low-water level,
the drawdown may be significantly beaeficial to fish resources development and
create an additional environment for recreation, including boat rides and sport fishing
(especially tiger fishing) safaris,

e With the proposed basic dam and turbine designs, with up to 3.455m’/s of water being
discharged into the Lower Rufiji niver duning operation phase, the amount of released
water would far excesd the 2000m’/s amount, cnough to keep the floodplain lakes
connected to the Rufiji river for most of the months of the year and thus sustain
floodplain fish production and fisheries to a significant level

* Since the current design modifications suggest that the total maximum discharge into
the Lower Rufiji nver is likely to significantly alter the geochemistry of the delta in
favour of maintaining the optimum balance of salinity regime to ensurc coological
integrity of the delta and the pattem of its ecosystem services.

5.2. Negative impacts
Also, the significant negalive impacts associated with the proposed development include the

following:

® There are many competing water use options associated with the hydropower project
including: forestation of mountain grasslands with pines and eucalyptus species
leading lo increased surface runofl and less groundwater recharge in the hupland
areas, development of dams for imrigation and power gencration, and watcr-intensive
farming practices in the river floodplains, which make sustainable water use of the
Rufiji river a challenge.

e Liquid wastes would be generated mainly during project mobilization and
construction and to some degree during project decommissioning including: sewage
(from offices, accommodation, kitchen and sanitary facilities), mechanical
maintenance (which include oils, fuels, grease), storm water runoff and water



treatment sludge. All these would need appropriate disposal, which will be relatively
complex in a game Ieserve.

Substantial solid wastes would be gencrated from: vegetation biomass duc to
clearance for copstruction of the dam and related infrastructure, workers camp and the
reservoir arca; top soil overburden and cxcavated material; garbage, rubbish and other
health facilities including medicines sharp objects (e.g. needles). If not appropriately
disposed these wastes may bocome an eye sore and environmental and health hazards,
water and environmental contamination/pollution and outbreak of diseases, including
those shared between animals and people.

Significant amount of defvrestation is anticipated due to vegetation clearing for
implementation of various project activitics. The magnitlude of loss and extent of de-
vegelation is expected to be highly significant and Jong term as most of those cleared
arcas would remain devoid of vegetation (especially trees) permanently. Deforestation
will also significantly contribute to loss of plant biodiversity as many plant species
will be lost. A quick ficld survey revealed that about 53 plant species will be affected
by clcaning.

Soil crosion is expected dunng: project mobihization, construction, and
doconm:sswnmg phases; site clearance, removal of soil overburden, actual road
copstruction and management of workers camp; and dunng periodic road
maintenance when the access road becomes opmtionﬁ‘. and duning demolition of
infrastructure in the event the road or power plant is decommissioned. Soil crosion
and land sliding is particularly predicted when construction is done on the slopes of
the gorge because in some cases the latter is of stecp gradicnt, and decp and
unconsolidated soils, especially il construction is done during the rainy season when
precipitation can rise above 1000 mm/annum.

Particularly during the construction phase, substantial amount of noise is likely to be
generated due to operation and movement of heavy construction and cxcavation

machincs and equipment including: concrele mixing, stone quarrying trucks and
vehicles, as well as notse from construction staff including casual labourers. Noise
from the various sources will particularly disturb and drive resident wildlife from the

project impact zone, the extent of displacement varying from specics to specics.

Water quality particularly in the reservoir would be influenced by the residence time,

the chemical-biological processes, and the mixing behaviour in the reservoir, with
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major implications on the oxygen budget cspecially during the filling period. when
the water quality would be strongly influenced by the rate of filling, which in turn
would determine the rate at which degradable matenial would be brought into the
water,

Since large numbers of people are likely to be attracted to the project areas, the
proposed project could increase the risk of spreading the pandemic in the surrounding
districts thereby increasing the burden on health care. The discasc's nisks will be
equally high throughout the project phases due (o unavoidable interaction between the
local people in Morogoro Rural and Rufiji Districts and incoming pecople from
different parts of the country.

The potential for the increase in the level of crime and insecurity is likely to be
significant during the construction phase because more people from different parts
of the country and outside will be recruited by the project. As more people migrate
into the area social vices such as crime, theft of construction malterials and other
properties, alcoholism and sexual laxity/ prostitution are likely lo occur as they are
associated with migrant workers living alone, away [rom their families.

Impact on the local culture is likely to be significant following the increase in number
of people (project workers and their families, job scekers and other people visiting the
project from different parts of the world), bringing different cultures to the local
community to which some of them might be contravening local culture and norms.

Establishment of a2 modem 2,100MW hydropower plant and its associated
infrastructure including 2 130m high dam, saddlc dams, dam water outlets, power
station, stafl accommodanon and worker's camp at Stegler's Gorge would be
relatively imposing and obtrusive to the environment Other establishments are the
creation of the approx. 1,000km’ reservoir in & currently terrestrial woodland and the
operation of the power plant (for more than 50 years) in a rclatively remote and
pristine miombo woodland of the SGR. All these will dramatically change the
landscape of the area following massive deforesiation, drilling, excavation,
construction and relatively major human settlement in the reserve. Similarly a number
of scemic sites like the Rufiji-Ruaha River confluence at Shughuri Falls and other rock
outcrops (Plates 5.1 and 5.2) are likely to be submerged in the reservoir water. The
associated loss of established tournist facilitics will be permanent and largely residual.
Ln addition, the projects would attract job seekers and various service providers as well



as visitors and tourists, In the absence of land use planming around the project outside
the SGR, the areas could casily tum into a squatter development with significant and
costly long-ternm implications on human and cnvironmental health. During project
decommissioning, demolition of structures would generate substantial rubble and spoil
material which could become an eye sore and impair the local aesthetics.

5.3 Impacts on Outstanding Universal Values
o

e Trends in wildlife populations in the SGR suggests that implementation of the project
would impact variously among the remaining species and populations. Widespread or
catbolic animal specics in both the reservoir and the Lake Tagalala area would not be
in any way at risk, because they would be easily absorbed clsewhere in the SGR if they
were displaced. However, specics of commercial value (e.g. Elephant) would be highly
at risk, from socio-ecological changes duc to human intrusion in (he area. But there 1s
likely to be no impact on Rhinoceros and Cheetah as these have almost become extinct
in the SGR. while elephant population appears to be stabilizing. Species sclecting
riparian habitats such as Water buck, would be affected by inundation of the reservoir
area. “Specialist” species such as Giralle, Wildebeest, and Zcbra, would remain stable
because no significant changes are expected in the hydrology and ecology of the Lake
Tagalala arca. Animal specics that inhabit very small and limited paiches (e.g.
Crocodile and Hippopotamus) would most likely increase in the reservoir area and
Lake Tagalala area due to increased water availability. In the downstream floodplain
arca, Hippopotamus would also increase, but Crocodiles would probably not.

e The diversity of vegetation in the project impact area would not significantly change as
a result of the since the miombo are so extensive inside the reserve in particular and in
Tanzania in general, and the removal ol about 1000km” of such forest would not
constitute a significant loss. In relation potential for habitat and species diversity
change in the Miombo woodlands, the power project will result in relatively more
positive change than has been the case currently due to the creation of a large water
body in a formally terrestrial area in the SGR thus providing new aquatic habitat that is
likely to attract aquatic species of wildlife and fish varicty and tourism activilies
including sport fishing and boating safaris.



e With regard to the fascinating sand nivers in the Lower Rufiji, the development of the
hydropower project at Stiegler’s Gorge site would have significant impact on the sand
rivers downstream the gorge where relatively high river flow are likely to be
continmous throughout the year given the relatively higher river discharge at the dam
and wash down any developing sand banks in the river.

5.4 Cumulative Impacts
e

* The most critical cumulative impacts of the project relate to the existing upstream
hydropower dams, imgation schemes, mining, oil and gas exploitation schemes on the
Rufiji river flow and water quality.

e Another critical set of impacts relates to the proximity and ecological implications of
the project on the relationships between the Selous Game Reserve (and associated
impacts of the Rufiji Hydropower development) and the Kilombero Valley Floodplain
Ramsar site upstream Stegler’s GGorge on the one hand, and the Rufiji-Mafia-Kilwa
Marine Ramsar site downstream the Gorge, on the other.

5.5 Residual Impacts
Residual impacts are those that cannot be mitigated. In this particular project they would
include: '

e Landscape change of the Rufiji Project Impact Are including: establishment of an
mposing 131m high dam on a ndge at Stiegler’s Gorge; creation of a relatively large
water body (reservoir) in the middle of the SGR; change in the Rufiji river natusal
discharge regime downstream the Dam; and the consequent change in the ecology and
biology of the Rufiji delta.

s Changes related o the whole SGR due to the implementation of some other planned
developments such as the vranium mining operations, Kidunda dam construction and
the SAGCOT irmgation programme.

5.6 Consideration of Alternatives
o The “No Project™ Alternarive

The “mo project” project altemative literally means that the SGHPP should not be
implemented. Taking this option would mean that the identified potential negative impacts



associated with the project would not happen or occur, which is good. Bul, does not mean
that the bascline conditions in the project impact arca will be halled because it has been
shown that there are other factors thal significantly contbute to changes in the
biological/ecological and physical environment probably even more than would be caused by
the SGHPP.

s Development of other power generation options

The rapidly increasing human population, desire for industrialization and other déVelopment
rclated activities in the country could force development of other power generation options
including gas, geothermal and coal that tend to generate more GHG emissions and therefore
resulting into serious environmental and social impacts, probably more than the SGHPP. It
must be pointed out that natural gas although relatively abundant in Southern Tanzania, it has
various other uses primarily as energy source and feedstock for producing other commodities.
It is used for cooking and heating in households, in vehicles and many other applications.

e Planned investment in tourism and tourist infrastructure alternative
The support programmes offered by the World Bank and the German Government are also
coming in following the desire of the country (Tanzania) to casure thal future tourism is
sustainablc and contributes to the national cconomy and livelihood of its people. However,
this support largely targets Southern Tourism Circuil. Morcover, the success of this
programme will very much depend on the provision of even more resources and adequate and
reliable supply of power, and hence the importance and urgency of the SGHPP,

6.0 Mitigation Measures and Mitigation Plan

~ The Eovironmental and Social Management Plan (ESMP) outlines mitigation and
enhancement measures addressing all predicted significant negative and positive impacts as
per the ESIA rcport. The ESMP requires the developer to implement mitigation and
enhancement measures for predicled impacts and demonstrate compliance to environmental
standards relevant to Tanzania and/or as adopicd from international organizations. The cost
of mitigation/enhancement to the developer is aboul Tsh 3.305Billion, which is relatively
modest and manageable. A larger proportion of the mitigation/enhancement costs are due to
the government but in this ESIA some of these costs have not been determined or included in



the report. The developer will have 1o set aside budget to cover the cost of mitigating all
impacts as addressed in the ESIA documenl. '

7.0 Environmental and Social Monitoring Plan

A Monitoring Plan presented as part of thus ESIA details the parameters and frequencies for
measurement or monitoring as well as institutional arangement for monitoring. Monitoring
would entail examination of whether impacts have actally occurred as predevted, the
effectiveness of mitigation measures and compliance to national and international standards.
Reports from the monitoring process would provide information that might be used for
intervention  purposes. Various parameters including social, economic and
biological/environmental ones would be considered in the monitoring process. The main
responsibility for monitoring is with the developer and it would cost about TZS 585,000,000.
Other players in monitoring include the government i.e. MNRT, NEMC, LGAs and other
ministries as identified in the Plan. The cost for the participation of government institutions in
moniloring is not inchuded in this ESTA.

8.0 Summary and Conclusion

The nced to mplement the Stiegler’s Gorge Hydropower Pruject in SGR is paramount
because of one major/critical reason i.e. the current trend of Tanzania’s economic growth and
changes in economic policies that has raised great demand for clectrical power in the country.
Lack of rcliable electricity is currently a major production cost component as any slight
increase of tariff has been a subject to soaring of prices of goods and scrvices. This electricity
unrchiability needs to be addressed promptly, particularly following the increase of population
and continual deterioration of other generation plants and transmission lines.

The most significant observation in this ESIA is that the proposed development touches on
the two criteria for qualifying the Sclous Game Reserve as having Outstanding Universal
Values (OUV). Seme of the direct impacts addressed in chapler six potentially degrade to
some extent both eriteria IX and X that qualifies SGR as OUV. However, the analysis of the
impacts and the miligation measures developed are adequate enough to address the impacts
both direct and cumulative thal poses polential damage to the OUV of the Selous Game
Reserve.
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CHAPTER ONE: GENERAL INTRODUCTION

1.1 Project background

Tanzania’s economic growth and changes in economic policies has raised great demand for
clectrical power in the country. The current power supply in Tanzania is about 1,400MW and
the demand by 2025 is expected to be 5,000MW. At the expected current trend in average
annual GDP growth of between 6 and 8 perceat for the coming 10 years, the expected
national demand of 5000MW by 2025 cannot be achicved. Such imbalance l:uads to he
resolved as soon as possible. During the period when the shortage is gradually being relieved,
power demand will grow at higher rate thun normal because of the ongoing parallcl
industrialization efforts. In the Power System Master Plan (PSMP) of 2016, it is assumed that
the power shortage will be relicved toward the year 2020.

Tanzamia’s power sources include hydro, natural gas, coal, uranium, wind, geothermal,
biomass, solar, tidal and waves. Cusrently (2018), the country’s total gnd installed capacity
of around 1,358 MW is mainly composed of hydro 567 MW (42%), natural gas 607 MW
(45%) and liquid fuel 173 MW (13%). To meet the growing demand for electricity, the
Government is planning to increase Tanzania's generation capacity to 10,000 MW in 2025,
To achieve this goal, the Government of Tanzania has embarked on reforming the Electricity
Supply Industry (ESI) mainly by attracting private capital in the industry. Lack of reliable
electricity 1s currently a major production cost component as any slight increase of Lariff has
been a subject to soaring of prices of goods and services. This electricity unreliability needs
to be addressed promptly. With the increase of population and continuval deterioration of other
generation plants and transmission lines, the outages are there to increasc unless the
generation s increased.

The current National Energy Policy (2015) objective is to cnsure availability of reliable and
affordable energy supply and use in a rational and sustainable manner in order to support
national development goals. The national cnergy policy therefore, aims o establish an
efficient energy production, procurement, transportation, distribution and cnd-use systems in
an environmentally sound and sustainable manner. Currently, Tanzania’s energy balance is
dominated by biomass-based fuels particularly fuel-wood (charcoal and firewood), which are
the main source of energy to both urban and rural arcas.



The Power System Master Plan 2016 Updates, issued by the Mmistry of Energy and
Minerals in December 2016, to re-assess short-term (2016 - 2020), mid-term (2021 - 2025)
and long term (2026  2040), generation and transmission plan requirements and the need for
connecting presently off-grid regions; options for power cxchanges with neighbouring
countries; and increased supply of reliable power. While the short-term plan requires an
immediate decision and actions, the mid — long term plan requires coordinated planning and
project devclopment studies to ensure that future electricity supply utilizes the least cost
projects coasisteat with sound planning crileria m order lo address pationdl interests
including the industrialization policy to achieve middle income economy in the country. The
immediate requurement is to achieve about SO0OMW by 2020. As an intervention (o the
power shortage in the grid system, the Government of Tanzama has decided to embark on the
development of this project immediately.

1.2 Project rationale and need for this ESTA

The Rufiji (Stiegler’s Gorge) Hydropower project is the only large scale project that can
provide over 2000MW within a relatively short time scale (< 5 years) (Figure 1). The
Stiegler’s Gorge is among the favourable dam sites along the Rufiji river in the Rufiji Basin,
which provides high head and large storage volume with a very low investment per unit storage.
It will be among (he least cost power generation sources in the country and undoubtedly in the
East Africa region. The Stigler's Gorge can aid Tanzania’s electrification through its provision
of abundant power that is crucially cheap (predicted level led cost to be 4.5 cents/’kWh and
therefore more affordable to the low - income, unconnected majority of citizens. Morcover,
the volume of megawatts and low cost of the power make Stiegler's Gorge capable of

supporting industrialization.

The first ecological impact asscssment of the project was conducted in 1980 i.e. over 30
years ago, and may no longer be reliable for current area characlerization, prediction and/or
monitoring future changes during this material time. For example, the opening of the Mkapa
Bridge about 15 years ago has had a lot of socio-economic impacts in terms of natural
resource utilization in the southem regions, thus affecting the environmental integrity of the
regions. Also, climatc change, and economic development within the Rufiji Basin both
upstream and downstreamn of the Stiegler’s Gorge may have changed river and sediment



dynamics and affected potential opportunities associated with the project. Such
new/additional baseline data is thus essential.
Above all, and according to Section 81 of the Enviroamental Management Act Cap 191 of
2004, and item 6 of the First Schedule of the Regulations for FIA and EIA Audit (2005), calls
for a mandatory ETA. Particularly item 7(V) of the First Schedule of the Regulations for the
Regulations for EIA and Audit concerning cnergy, demuands mandatory ETA on such a large
scale power generation project. Similarly, the SGR is a designated World Herilage Site,
Through the World Heritage Convention, to which Tanzania is a Parly, UNESCO is
encouraging State Partics to identify, protect and preserve cultural and natural heritage
around the world that are considered to be of outstanding value to humanity. SGR was
listed as a World Hentage Site in 1982. By accepting to be part of this Convection, Tanzania
reaflirms its commitment 1o protect and preserve those outstanding values o humanity that
has caused the listing of the site with the World Heritage Committee. As such and for being
under the World Heritage Sites, the proposed developmeat must also adhere to the World
Heritage Advice Note on Environmental Assessment (TUCN, 2013). The note provides
details of the requirements to Statc Parties when undertaking Environmental Impact
Assessment for projects carmarked in the World Heritage Sites. According o the JUCN
(2013),
* An Environmental Assessment for a proposal affecting, or with the potential to
affect, & natural World Heritage Site is intended to ensure that the proposal’s likely
impacts on the Questanding Universal Values of the site are fully considered in land
use planning decisions with the objective of preserving these exceptional places for
Juture gemerations. The assessment should also consider the site's links with the
surrounding landscapes as a natural World Heritage cannot be considered separately
from the wider ecosystem™ (IUCN, 2013:; 13).

Therelore, the fundamental challenge is how to preserve these resources that are considered
to have Outstanding Universal Value (OUVs) whilst also promoting human development.
The WHC is promoting usc of EIA as a tool to ensure that such resources arc not degraded.
This ESIA rcport is thus also a response to both national environmental laws and the
requirements of the World Heritage Convention.



1.3 ESIA Boundarics

Bounding the ESTA entailed designation of bounklaries within which the ESTA focused and
bound the impacts to where they are likely to be felt on the bio-physical environment and the
local economy. Three types of boundaries were considered i.e. institutional, temporal and
spatial boundarics as elaborated in the following paragraphs.

1.3.1 Institutional boundaries

-

These refer to institutions and sectors in which the project lies or interacts. They were
detcrmmed in terms of political, legal, regulatory and/or nstitutionpal mandates and
administrative structures. The proposed development is about dam construction and
hydropower generation at Stiegler’s Gorge, reservoir creation behind the dam and flood
control in Morogoro Rural District, Morogoro Region; and agricultural development in the
Lower Rufiji Floodplain in the Rufiji District, Coast Region. This development touches the
interests of national institutions (1.c. TAWA, TFS, TAZARA RAMSAR TANROAD &
TANESCO); administrative units (Morogoro and Coast Regional Secrctariats, Morogoro
Rural District Council and Rufiji and Kibiti District Councils, scveral Village Governments
in the Lower Rufiji and delta; and sector ministrics (i.c. Ministry of Agriculture, Food
Security and Cooperatives; Ministry of Industries, Trade and Marketing; Ministry of Water
and lmigation; Ministry of Labor, Employment and Youth Development; Ministry of Energy;
Ministry of Natural resources and Tourism; Ministry of Livestock and Fisheries; and Ministry
of Lands, Housing and Human Scttlement Development).

1.3.2 Temporal boundaries

These refer to the lifespan and reversibility of impacts associated with the proposed project
development and operation. For example, the impacts may be cither short-lived or long term,
reversible or ireversible, with implications stretching far into the future. Consideration is
also given to what happens when the project ends i.e. decommissioning.

1.3.3 Spatial boundaries

The hydro-electricity power generation at Stiegler's Gorge will have wide-ranging
implications that could be feit locally, regionally, natiopally and internationally. For example,
the water used to ensure suslainable generation of electricity at Sticgler’s Gorge will largely



depend on carchment management in the Southern Highlands including Mbeya, Njombe,
Ruvuma and Iringa regions. The power generated will be fed m the national gnd to serve for
industrial development throughoul Tanzania. The power generaled could also be sold to
neighbouring countrics with need for electricity. However, in determining the spatial
dimension of the ESIA, it is important to consider impacts in a form similar to a contour
layout, starting with the core impact area. This is the arca where the actual plant will be
located and where the electricity will be generated, and where auxiliary infrastructure are
actually located and, which would bear the most impacts than the rest. In this casd, the core
impact arca will include the Stiegler’s Gorge area, the created reservoir behind the dam, and
the Lower Rufiji Floodplain and dcha.

This core tmpact area is surrounded by an immediate impact area, an arca that is outside the
core arca but plays an important rolc or bears relatively some of the impacts (positive or
negative) felt in the core area. The immediate impact area in the case of the proposed
hydropower project would include the villages of Kisaki and Mloka where most of the labour
force, food and goods are likely to come from. Other such villages and towns include those in
the Lower Rufiji Floodplam and delta, Utete and Kibiti towns, Morogoro and Dar es Salam.
The latter areas will be linked with the proposed development project through power
transmission, road and railway transport, supply of goods and services as well as labour

force.

The more outer spatial dimension for this proposced project is the area of influence that
consists of centers of decision-making that can influence the devclopment of the project.
These centers of decision - making include Dar cs Salaam, the commercial city in Tanzania
and Dodoma, the capital City of Tanzania, headquarters for the relevant stakcholder
ministrics and other sector institutions.



CHHAPTER TWO: PROJECT DESCRIPTION

2.1 The Project Location

Stiegler’s Gorge Hydropower project is located about 314 km from Dar es Salaam and 152
km south of Morogoro town in Morogoro district, between Longitudes of 33.1/2° and 39.172%
east and Latitudes 5.1/2" and 10.1/2" south (Figure 2.1). The site for the proposad project in
located along the Rufiji River receiving inputs from three major rivers Kjlombﬁxp River,
Luwegu River and Great Ruaba River all of which drain the Southern highlands and empting
its water into the Indian ocean via the Rufiji Delta (Figure 1.2). The arca can be easily
accessed by road from Dar cs Salaam via Morogoro and Kisaki or from Dar es Salasam (o
Matambwe via TAZARA railway and (ake rough road about 48 Kilometer to the Stiegler’s
gorge. Also the site can be accessed from Dar es Salaam via the Lindi/Mtwara road and
branching at lkwiriri to Mloka through Mtemele gate to the Stiegler's Gorge (about 170 km).

The proposed project will be right in Selous Game Reserve particularly the Northern Sector
which is famous for photographic tourism. The Game Reserve is a world heritage site
inscribed to UNESCO due to high biodiversity of both plant and wildlife and had significant
populations of elephants and black rhino and other endangered species at the time of
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Figure 1: Location of the Rufiji River Basin in Tanzania



Inscription in 1982, Its universal outstanding values are centered on two major critena 1.¢. a)
Criterion (ix) - The Selous Game Reserve is onc of the largest remaining wilderness areas in
Africa, and Criterion (x) - The reserve has a higher density and diversity of specics than any
other Miombo woodland area in the world.

-==ee== District boundary O Planned dam

Figure 2: The Rufiji River Basin Sowing th Location of Sticgler's Gorge

The core project arca includes the Stiegler’s gorge sitc where concrete dam wall will be
constructed, as well as semi-underground power generation units and associated power
station, the spillway, saddlc dams and auxiliary infrastructure, which would bear the most
impacts than the rest. West of the Stiegler’s Gorge, there will be the reservoir of maximum
surface area 1,250 km® approximately]12.5 km widc and 100 km Jong between the dam site
and Luwegu and Kilombero rivers confluence (equivalent to about 3% of the gross arca of
the Selous Game Reserve). Here there will be vegetation removal to avoid reservoir anoxic
condition in the reservoir. There will also be two staff quarters - one north-west about 3 km
from the gorgze and another onc about 7 km from the gorge (Table 2.1). Associated with these

locations is the roads infrastructure connecting these various components of the project.



Table 1: GPS Coordinates of Vanous Key Components of The Project

SN COORDINATES
PROJECT COMPONENT EASTINGS NORTHINGS |
1 | Dam site /Stigo sitc 0372890 9137894 :
2 | Reservoir arcas 0372128 9132007
3 0371541 9131825
4 | Rufiji —Ruaba niver confluence =
5 | Lakes downstream Nzelckela 0403136 9151825
Siwandu 0404994 9150787

2.2 Project Components/Activities

For a power project which is required o meet a steadily increasing demand over a long
period, a single development program is proposed for both technical and economic reasons.
The single phase s thus proposed as follows:

Construction of the main dam (- 131m high) with cofferdams and diversion tunnels.
The dam is a classical gravity structure lo be constructed using the technology of RCC
(rolled compacted concrete).

Construction of three waterways (with three tunnels, three control shafts, three surge
tanks, three vertical penstocks) and aboveground power station with nine units each
producing 235MW located in the right flank. The tunncls will be located at elevation
141,05 masl, low enough and below the minimum operating level (163.00masl).
Construction of two 4 m diameter low level outets (for environmental and
downstream releases (~200m’/s) at 80masl and to flush sediments in the reservoir
where necessary.

Construction of another two middle level outlets in the non-overflow section at
[ 10masl on eilher side of the spillway for discharging stratified (anoxic) water from
the reservoir as well as controlling impoundment at clevation 126mas).

Construction of the main spillway at the central block at 165mas] and emergency
spillway in the saddle at 188m.

Coastruction of administration and control building, switchyard and necessary power

lines.



e Construction of workers camps, dwellings, water supply, internal electricity supply,
and sewers.

e Quamics and associated plant, internal roads and bridge, and airstrip.

e Forest clearing of construction sites including the reservoir area and disposal of
hiomass material.

e Animal rescue operations in the reservoir area, just in case.

e Installation of a flood warning system.

2.3 Project Phases and activities
2.3.1 Project mobilization

The project activities during mobilization phasc include mobilization of human resources,
designing of the structures, oblaining various permits that include envirommental permits,
mobilization of resources, and importation of machinery and purchase of various construction
materials. Acquisition permits, access route sclection, clearance of vegetation, topographic
survey and geotechnical investigation works, establishment of camps, internal isolation fence,
identification of construction materials, and mobilization of equipment during the
preconstruction phase.

2.3.2 Project construction

The construction phase will include construction of access/approach road, construction of
coffer dams to separate the working site (dam wall site) from in-coming water from the river
and backrush water from the diversion tunnels. Also there will be construction of two tunncls
to divert water from the coffer dam to bypass the dam wall site and return water into the river
chaanc] further downstrcam. Other activities during construction phasc will include:
construction of dam wall and transportation of construction materials; construction of power
plant and associaled structures; installation of mechanical equipment, clectrical equipment,
plant control system, civil and structural elements, administration and control building, guard
house, water treatment, workshop and storage rooms, fuel supply system, switchyard,
transmission lines and substations, test operations, performance test and stafl training.



The construction phase is estimated (0 lake between 36 months; the construction workforce is
estimated at 12, 000 at the peak of construction work. During the construction phase, the
frequency of vehucle movement and workers movement will be highly controlled. Efforts will
be taken to mummize eavironmeatal hazards by strictly following all mitigation measurcs
provided in the EIA rcport. Afier constuction phase all areas disturbed during the
construction period will be rehabilitated. The demobilization phase will inclhude
removal/demolition of temporary infrastructurcs, dismantling and transporting of equ:pmcnl..
rehabilitation of arcas and gencral cleanliness.

233 Project operation

The operation phase will encompass site maintenance works, repair and maintenance of the
power plant. During the operation phase the workforce is estimated to be 12,500 fulltime
cmployees. This would be supplemented by the engagement of contractors on an ad hoc
status. The running of the completed project will basically entail fulfilling the following core
objectives:

a) Commissioning and gencration of electricity by means of hydro- electric works in the

development area and to supply;

b) Operation and management including undertaking measures for flood control;

¢) Promotion and regulation of agricultural activities in the Lower Rufiji Floodplain;
The life span of the project is expected to be 50 years extended to 100 years through
maintenance and refurbishing. However, it will be based on comect operation and
maintenance.

2.34 Decommissioning

During this phase the main issues will involve demolition of the facilitics such as power plant
facilitics, stafl quarters and waler storage facilities. When the power plant becomes unusable
for whatever reasons, decommissioning of the power plant may be camied out via the
Environmental and social Management Plan to be made as a part of this Environmental
Impact Asscssment report. Therefore, dismantling of the unusable equipment will be carried
out ready for removal from site and any other buildings and structures which can be used by
others for other activities such as olfices will he left behind and handed over to new users
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during the final years of the project. The main issues of concern will be removal and handling
of cleared malenials (rubbles). Others issues include noise and dust level due to demolition of
struclures and restoration of the area.

2.4 Approach and Methodology

2.4.1 Approach

This ESIA involved a combination of several approaches, lechniques and methodologics in
data collection, analysis and reporting. The ESIA follows the standard Environmenjal Impact
Assessment and Audit Regulations (200). procedures and steps. Of particular interest was the
focus on World Heritage Values, ecological propertics and livelihoods that will be affected
by (he project, as well as management of Rufiji river catchment as well as the Rufiji Delta
and associated mangrove and estuarine environment. This called for vegetation surveys,
wildlife census, and social economic surveys to generate information for the ESIA.

Characlerization of flora and fauna were undertaken using both systematic and opportunistic
surveys. Survey of terrestrial fauna was carmied out by TAWIRI in two phases. Phase one of
the study involved review of literature on wildlife population surveys in the Selous Game
Reserve between1980-2017 (dry season), which mainly comprised of acrial wildlife censuscs.
Further reviews were done on reports of long-term wildlife research projects in the area and
hunting records of harvested species in blocks falling within the project area. Phase two of
the study involved on- the- ground inventory of existing terrestrial fauna community in order
to highlight specics compositions, relative abundance and distribution in the project area,
employing; Key Informant Interviews (KII), Ground transect surveys and /or Boat driving,

Bucket pitfall trapping, Sherman traps, and Camera trap surveys.

Estimates of vegetation biomass to be cleared within the project impact arca including the
reservoir arca in relation (o reservoir water quality and associated aquatic life (c.g. fish
resources and fisherics) was adapted from the work of TFS (2018). This data provided

estimates of potential charcoal and timber valued biomass likely to be harvested. Assessment

of potential availability of threatened, endangered/rare plant specics and sensitive habitats

both upstream (rescrvoir area) and downstream (Lower Rufiji floodplain) Sticgler’s Gorge

was also surveyed.

Further consideration was given to comprehensive and full stakeholder participation and
involvement in all stages of the assignment. While there was strong inter-project component
collaboration and iterative processes to inform the designing process (e.g., designing tcam
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working closcly with EIA/SIA tcam), there was also strong interaction with vanous
stakeholders in the project. Techniques for stakeholder involvement such as mectings, focus
group discussions and use of tools such as questionnaires and checklists and map overlays
were adopted whenever possible and applicable.

Hydropower gencration will require a lot of water whose availability is cerfain Data on
hydrology, water availability and reliability were obtained from literature. Point data was also
obtained to understand the current status including water quality and discharge wefe taken at
a number of sites along the river downstream the dam site, Otherwise most of the data was
madc availablc from national water authontics. In accomplishing this ESIA, the key
steps/approaches below have been used in this assignment

* Scoping
Scoping for this project was undertaken as one of the initial stages whereby stakeholders
were identified, project boundaries established and major issues associated with the project
scoped and classified for delailed ESIA. Also, at scoping stage preliminary project
alternatives were developed and preliminarily analysed.

* Literature review
A preliminary review of the available information on the proposéd development and related
literature was undertaken as an imital step towards understanding the issues around the
proposed Stiegler’s Gorge Hydropower Project This included: the Stiegler's Gorge power
and flood control planning reports (Hafstund, 1980); the Identification smdy on the
ecological impacts of the Sticgler’s Gorge power and flood control project (Euroconsult,
1980); as well as an understanding of national policy, legal and instituGonal frameworks, and
wrernational conventions. The latler included the JUCN advisory notc on Eavironmental

assessment on World Heritage sites.

The review focused on the previous dam designs, and associated social, economic and
ecological/biological implications on the core and immediate impact arca during project
implication as well as guidelines governing implementation of the project on world heritage
sites including procedures for conducting assessment in these areas. Literature was useful in
describing the current bascline conditions on current environmental characteristics, such as
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wildlife distribution and abundance and their habitat (plant species types and distribution)
compared to the situation in 1980. In addition, information on the current socio-economic
activitics within the corc and immediate impact arcas and arca of influence were reviewed
and used to cstablish requirements and necds for additional baseline information. Literature
review continues throughout the ESIA process.

e  Site visit

Apart from literature review, acrial reconnaissance and ground truthing fickd visits to the
project impact area and others close to the project site were made. Site visits were undertaken
to assess project area in relation to the main proposed development objectives i.e. power
gencration at Stiegler’s Gorge and flood control in the Lower Rufiji floodplain; assessment of
physical characteristics of the project arca including the geography, water, vegetation and
wildlife resources, world heritage and cultural heritage resources, economic activities, as well
as human scttlement and distribution in order to gauge the kind of issues and impacts that arc
likely to be of interest in the ESIA process.

o Stakeholder's consultation

Stakeholder’s consultations were conducted as part of stakeholder’s involvement and
participation as stipulated in EMA 2004 and EIA and EA regulation 2005 for the purpose of
gathering views and concems regarding the proposed project, Stakeholder consulted includes
Morogoro and Coast Regional Secretariats with regard to official start-up of the Sticgler’s
Gorge Project within their regions and meeting with several stakeholders including TAWA,
TAWIRI, NGOs such as African Wildlife Foundation (AWF). From Morogoro the team
visited Morogoro Rural, Kilombero and Mahenge Districts and held mectings with local
authoritics including the District Commissioner, while from Kibaha (Coast Region) the team
consulted Local Authorities in Utete and Kibiti Districts. Further consultations were made
with TFS, TMA, and TAZARA. The purpose of the meeting with TAZARA authoritics was
to understand management perspectives on the proposed use of TAZARA railway to
transport heavy project cquipment and machincry to site and upgrading of Fuga Railway
Station for delivery.
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*  Bascline data collection

The baseline data provides information about the current siluation covering physical,
biological, and socio-cconomic and cultural heritage conditions before the start of the project.
Baseline information provides the basis for predicting and monitoring impacts and helps to
identify sustainability issues and alterative ways of dealing with them. Baseline information
for this ESIA were collected from stakeholder’s consultation, checklist, and ficld surveys and
observations, published and unpublished reports including remote sensed data for comparison
of change. a"
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