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H 1. PROJECT/PROGRAMME BACKGROUND AND CONTEXT:

1.1 Geography

The countryds t oiwih the aairdaad coveringd98957020ATBe mdimand

is 881,289 square kilometers, with 58,413 %@f inland lakes. The coastline extends 800 Km
from 4S to 10S. Forests and woodland occupy 50 percent of the total area and 25 percent are
comprised of wildlife reserves and national parks. Except for the coastal belt, most of the country
is part of the Central African plateau lying between 1,000 to 31@$1@rs above sea level.

The coast of Tanzania is hot and humid; it contains Tanzania's largest city, Dar es Salaam, and is
home to areas of East African mangroves, and mangrove swamps that are an important habitat
for wildlife. Tanzani ads s &dmitopecal & temperatg & the highlands. Country
wide, the mean annual rainfall varies from 500 millimeters to 2,500 millimeters. The average
duration of the dry season is 5 to 6 months. Average annual precipitation over the entire nation is
1,042 mm Average temperatures range between 24°C and 34°C, depending on location. Within
the plateau, mean daily temperatures range betweééh-224°C. Natural hazards include both
flooding and drought.
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Figure 1: Topographical map of Tanzania Figure 2: Rainfall patterns - Tanzania

Within the country, altitude plays a large role in determining rainfall pattern, with higher
elevations receiving more precipitation. Generally speaking, the total amount of rainfall is not
very great. Only about half the watry receives more than 762 mm annually (Mwandosya et al.,
1998). Tanzaniabs precipitation is governed
of the long rains of Masika between Madlelay and short rains of Vuli between October
December, ighe pattern for much of the northeastern, northwestern (Lake Victoria basin) and
the northern parts of the coastal belt. A unimodal rainfall pattern, with most of the rainfall during
DecembetApril, is more typical of most of the southern, central, westand southeastern parts

of the countryThe country can be roughly divided into four main climatic/topological zones:

(a) The Lowland Coastal Zon&his zone can further be divided into three-gobes: the wet
subzone, between 0 to 500 meters of elmrgtwith 1,800 millimeters of annual rainfall on
average; humid subone, elevation ranging from 500 meters to 1000 meters with an annual
rainfall of between 1000 and 1,80Millimeters and the drier zone, about 1,000 meters in
altitude, with less than @00 millimeters of rainfall per annum.

(b) The Highlands Zone- This comprises of the Northeastern Highlands, which include the
Usambara Mountains, Mt. Kilimanjaro and Mt. Meru; the Southern Highlands, which include
Mt. Rungwe, Livingstone ranges, and N#tbeya. As catchment areas, these are generally areas
of high precipitation

(c) The Plateau Zone Found around Lake Victoria and much of western Tanzania, this zone is
occupied by what are generally referred tonasmbowoodlands. These are, in the madny
areas with an average rainfall of up to 1,000 millimeters.

(d) The Semidesert ZoneMainly found in central and North Eastern Tanzania around Dodoma,
Shinyanga, Arushdylwanza and Mara. The zone has a rainfall of less than 600 millimeters per
annum

b



The Tanzania NAPA and National Communication further categorized the country inte 7 agro

ecological zones, as represented in the table below.

Table 1: Agro-ecological zones

Zone Sub-Zone and areas | Soils and Topography Altitude Rainfall Growing
(mml/yr) season
COAST North: Tanga (except | Infertile sands on gently rolling | Under North: Bimodal, | North: October
Lushoto), Coast and | uplands, Alluvial soils in Rufuji,| 3000m 750-:1200mm December and
Dares Salaam Sand and infertile soils March-June
South: Easte Lindi Fertile clays on uplands and South: South:
and Mtwara (except | river flood plains Unimodal, 806 | December
Makonde Plateau 1200mm April
ARID North: Serengeti, North: Volcanic ash and North: North: March- May
LANDS Ngorongoro Parks, sediments. Soils vable in 1300 Unimodal,
Part of Masai land texture and very susceptible to| 1800m unreliable, 500
water erosion 600mm
Masai Steppe, South: Rolling plains of low South South:
Tarangire Park, fertility. Susceptible tavater 500 Unimodal and
Mkomazi Reserve, erosion. Pangani river flood 1500m Unreliable, 400
Pangani and Eastern | plain with saline, alkaline soil 600mm
Dodoma
SEMI-ARID Central Dodoma, Central: Undulating plains with | Central: Central: December
LANDS Singida, Northern rocky hillsand low scarps. Wel| 10006 unimodal and March
Iringa, some of drained soils with low fertility. | 1500m unreliable: 500
Arusha, Shinyanga Alluvial hardpan and saline soil; 800mm
in Eastern Rift Valley and lake
Eyasi. Black cracking soils in
Shinyanga.
Southen: Morogoro Southern: Flat or undulating Southeast | Southeastern:
(except Kiliombero plains with rocky hills, moderatq ern 200 Unimodal 600
and Wami Basins and| fertile loams and clays in South] 600m 800mm
Uluguru Mts). (Morogoro), infertile sand soils
Also Lindi and in center
Southwest Mtwara
PLATEAUX Western: Tabora, Western: Wide sandy plains an| 800- Western: November
Rukwa (North and Rift Valley scarps 1500m unimodal, 800 | April
Centre), Mbeya 1000mm
North: Kigoma, Part | Flooded swamps of Malagasi
of Mara and Ugalla rivers have clay soll
with high fertility
Southern: Ruvuma Southern: upland plains with Southern:
and Southern rock hills. Clay soils of low to unimodal, very
Morogoro moderate fertility in south, reliable,900-
infertile sands in North. 1300mm




Zone Sub-Zone and areas | Soils and Topography Altitude Rainfall Growing
(mml/yr) season
SOUTHERN | Southern: A broad Southern: Undulating plains to | Southern: | Southern: Northern:
AND ridge of from N. dissected hills and mountains. | 1200 unimodal, Decembeit
WESTERN Morogoro to N. Lake | Moderately fertile clay soils 1500m reliable, local April
HIGHLANDS | Nyasa, covering part | with volcanic soils in Mbga rain shadows,
of Iringa, Mbeya 800-1400mm
Southwestern: Ufipa | Southwestern: Undulating Southwest| Southern: Southwestern:
plateau in plateau above Rift Valleys and | ern:1400- | unimodal, November
Sumbawanga sand soils of low fertility 2300m reliable, 800 April
1000mm
Western: Along the Western: Nortksouth ridges Western: | Western: Western:
shore of Lake separated by swampy valleys, | 100 bimodal, 1000 | October
Tanganyika in loam and clay soils of low 1800m 2000mm December and
Kigoma and Kagera | fertility in hills, with alluvium February May
and ponded clays in the valleys
NOTHERN Northern: foot of Mt. | Northern: Volcanic ufands, Northern: | Northern: Northern:
HIGHLANDS | Kilimanjaro and Mt. volcanic soils from lavas and 1000 Bimodal, varies | November
Meru. ash. Deep fertile loams. Soils irf 2500m widely 1000 January and
Eastern Rift Valley to | dry areas prone to water erosio| Granitic 2000mm March-June
Eyasi Mts:
1000
2000m
Granite Mts Uliguru | Granite steep Mountain side to Granitic Mts. Granitic Mts.
in Morogoro, Pare highland plateaux. Soils are Bimodal and October
Mts in Kilimanjaro deep, arable and moderately very reliable December and
and Usambara Mts in| fertile on upper slopes, shallow 10002000m March-June
Tanga, Tarime and stony on steep slopes
highlands in Mara
ALLUVIAL K-kilomberao K-Cental clay plain with alluvial K& Unimodal, | K-November
PLAINS (Morogoro) fans east and west very reliable, April
900-1300mm
R- Rufuji (Coast) R- Wide mangrove swamp deltz R-Unimodal, R- December
alluvial soils, sandy upstream, often inadequate April
loamy down steam in floodplain 800-1200mm
U- Usangu (Mbeya) | U-Seasonally Flooded clay soil U-Unimodal, U-December
in North, alluvial fans in South 500-800mm March
W- Wami (Morogoro) | W- Moderately alkaline black W-Unimodal, W-December
soils in East, alluvial fans with 600-1800mm March

well drained black loam in Wes|

1.2 Population and Economy

Tanzania is one of the poorest countrieshie world with a GNI per capita of only US $ 300

The total population of the country is estimated at over 43,7 million people, 35% of which are
living below the poverty line The 2007 Household Budget Survey shows that the proportion of
people living h poverty has decreased by 2.4 percentage points, to 33.3 percent in 2007 from

1 wB, 2008

2World Bank Develoment Indicatorshttp://data.worldbank.org/country/tanzania
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35.6 percent of the population in 2001. The reduction in the poverty ratio, however, has not been
able to compensate for the population growth rate of about 2.9 percent peCyesequently,

the reduction in the proportion of poor translates to an increase of 1.0 million people living in
poverty on mainland Tanzania between 2001 and 2007.

About 85 per cent of the country's poor people live in rural areas and rely on agei@asttheir

main source of income and livelihoa@igriculture (including livestock) is the dominant sector in
Tanzanian economy, providing livelihood, income and employment to over 80% of the overall
population and accounting for roughly 56 percent of Gidfd about 60 percent of export
earnings. Agricultural products include coffee, sisal, tea, cotton, pyrethrum, cashew nuts,
tobacco, cloves, corn, wheat, cassava, bananas, and vegetables. Livestock production includes
cattle, sheep, and goats. Agriculiuutput remains predominately based on small holder
production, as opposed to estate cultivation, though the latter does account for some sisal, tea,
coffee, tobacco, rice, wheat, and wattle (construction material made dabdietther poles or

sticks) poduction. Cash crops, such as coffee, tea, cotton, cashews, sisal, cloves, and pyrethrum
account for the vast majority of export earnings. Maize, paddy, wheat, and cassava are produced
for domestic consumption. Most crops are under rainfed conditions.

Water quality varies significantly within the country. In the semd regions (including
Dodoma, Singida, Tabora, Shinyanga, and Arusha), colour and turbidity levels become
problematic during the rainy season. Rivers in the fluobielé (including ArushakKilimanjaro,
Singida, and Shinyanga regions of the Rift Valley, and extending to the Pangani and Internal
Drainage basins) have naturally hiffhoride concentrations. The waters bakes Tanganyika
andNyasahave overall good water quality except in the vicinity of urban areas where effluent
and storm water cause local contamination, whetsasvater quality of.ake Victoriais poor:

high turbidity and nutrient levels lead to frequent blooms of algae and infestations of water
weeds. Groundwaters from the recent sediments in the cotstalape vulnerable to marine
intrusion, particularly where groundwatenmping rates are high. Evidence of marine intrusion
has been found in the coastal aquifer of the Kigamboni Peninsula (Dar Es Salaam) with elevated
chloride, sulphate and sodium contrations and with totadlissolved solids up to 1700 mg/I
(Nkotagu, 1989.

In population centers, sprawl and uncontrolled land use is rampant. This is made worse by
unplanned settlements, both in urban and rural areas, where there is no access tovaiatable

and sanitary systems. Il n some regions, 15 to
toilets, leading to health problems like cholera and diarrhea. Decentralisation has meant that
responsibility for water and sanitation service provision hasteshito local government
authorities and is carried out by 20 urban utilities and about 100 district utilities, as well as by
Community Owned Water Supply Organizations in rural areas.

Emerging economic sectors include coastal tourism, aquaculture andlrgds exploitation.
These are seen as potentially important resources for national economic development, and form
part of a diversification strategy to reduce dependency on agriculture as an engine of growth.

% Tanzania National Adaptation Programme of Action, 2006
* Groundwater: Tanzania, British Geological Services and WaterAid, 2001.
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1.3 Observed climate hazards, trends angpacts

Tanzania, like neighboring countries and other developing countries, is already vulnerable to
climate variability and extremes as a result of prevailing vulnerability of its people and
institutions and because of existing climate variability. ®bserved climate trends in Tanzania
and East Africa over the recent past include the following:

A Warming of 0.7°C over the 20th century for Africa with 0.05°C warming per decade
through the 20th centuty

A Interannual rainfall variability. During the cent decades Eastern Africa has been
experiencing an intensifying dipole rainfall pattern on the decadal timé.scale

A An increase in the frequency and severity of floods, droughts and tropical storms in
Tanzanid Tanzania has experienced six major dhisigver the past 30 years. The most
recent, in 2006, ravaged agricultural production. The single event is estimated to have cut
GDP growth by 1 perceht

The EI Nifio associated events of 1988 led to drought and flooding, and triggered a national
food emergency, with severe food shortages, increased food prices, increases in power rationing,
and extensive food, cattle and cash crop losses. Flooding damaged human settlements,
infrastructure, property and livelihoods, and was associated with the spresdacia, cholera

and diarrhea
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Meteorological observations show temperature increase over the last 50 years in many areas.
The data from Tanzania Metrological Agency (TMA) shows both mean maximum and mean
minimum temperatures for Mbeya Metrological station which have increased steadily since 1955

5 Hulmeet al., 2001; IPCC, 2001
5 4AR IPCC, 2007

"WWF, 2006

®Economics of Climate Change Adapt atii affamewdk3dr depgisiomg CI| i m
makingo 20009

°Tanzania 6s First National Communicati on, 2003.



(MTA, 20009).

Longiterm rainfall records from Mbeya metrological station (fig 4) below seem to correlate the
precipitation variations with the events of 1994.
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Figure 4: Octoberi may rainfall recorded from Mbeya station (1940i 2008). Source : TMA (2009)

Current climate variability affects the availability of water resources in Tanzania. Two of three
major rivers have seen reduced flow due to declining nagji@infall, which has had ecological

and economic impacts such as water shortages, lowered agricultural production, increased fungal
and insect infestations, decreased biodiversity and variable hydropower pro@uction

There is a strong link between chte and Tanzanian livelihoods because Tanzania depends
heavily on rairfed agriculture making rural livelihoods and food security highly vulnerable to
climate variability such as shifts in growing season conditions. For example, from 1996 to 2003,
there las been an observed decline in rainfall of150 mm per season (March to May) and
corresponding decline in lorgycle crops (e.g., slowly maturing varieties of sorghum and maize)
across most of eastern Africa Longcycle crops depend upon rain duringsthypically wet
season and progressive moisture deficit results in low crop yields in the fall, thereby impacting

the available food supply.

Increased variability (i.e., deviation from the mean) of crop production is also a major concern of
farmers in astern Africa. Intea nnu al climate wvariability has
climate. El Nifio events produce abnormally high amounts of precipitation in parts of equatorial
East Africa and can result in flooding and decreased agricultural Yields

Sealevel rise due to climate variability and change has caused degradation of various ecosystems
and physical infrastructure in the Tanzanian coast over the last decades. The integrity of coastal

9 Orindi and Murray, 2005
1 Funket al, 2005
2\WWF, 2006



ecosystems in Tanzania seems to be questionable in a chahgiate. Major coral bleaching
events have taken place in 1998 in the reefs of Zanzibar and Dar es Salaam, leading to the
destruction of natural fish habitat. In addition to the pressure on mangroves from population
living in the coastal areas (for fuehramp farming and salt production), they are threatened by
inundation because of the sea level rise. Coastal erosion is observed in many parts of the
Tanzanian coast resulting in the loss of massive tracts of land. See section 1.5 for more
information on he vulnerability of the coastal zone as priority area for this project.

1.4 Expected impacts of climate change

Climate change scenarios developed during the National Communications and NAPA processes
indicate that the country is likely to undergo aar@ase in mean daily temperature as well as in

the temperature of the warmest and coolest months. The results indicate that mean annual
temperatures are projected to rise by 2.2 C by 2100, with somewhat higher increases (2.6 °C)
over June, July and Augustnd lower values (1.9 °C) for December, January, February

Annual precipitation over the whole country is projected to increase by 10% by 2100, although
seasonal declines of 6% are projected for June, July and August, and increases of 16.7% for
Decembe January, and February. These overall increases are nuanced regionally, with some
parts of Tanzania projected to experience increases in annual rainfall, while others are expected
to experience decreases. The National Vulnerability and Adaptation Assdsef Tanzania

under the National Communication predicts increased and modified climate variability. For
example, northern and southeastern sectors of the country would experience an increase in
rainfall ranging from between 5% and 45%. The central temessouthwestern, southern, and
eastern parts of the country might experience a decrease in rainfall of 10% to 15%. The southern
highlands might similarly experience a decrease of 10%, which could alter the suitability of this
area for maize cultivatioriThese overall average figures also mask potentially more complex
seasonal variability patterns. For instance, the northeastern sector might experience an increase
of 25%60% in the short rains and an increase of4Z3% in the long rains, and the norttrastal

region might get an increase 020% in the short rains and a decrease-@0% in the long

rains. Additionally, the timing of rains will become less predictable and their intensity is likely

to become more volatile.

While there are no precise gietions of Sea Level rise for Tanzania, the IPCC has predicted a
global average sea level rise of between 18 and 89 cm by 2100. Impacts on the Indian Ocean are
expected to be highly variable, and impacts on Tanzanian Coastline and islands are also
uncertiin, due to variables such as currents and modifications of tidal patterns and overall
regional climatic patterns. Consequently, Tanzanian government estimates are based on a
conservative and a worsise scenario of 50cm and 1m-gmeel rise respectivgl

Warming temperatures are projected to cause more frequent and more intense extreme weather
events, such as heavy rainstorms, flooding, fires, hurricanes, tropical storms and El Nifio
event$*. Tropical storms can ravage coastal areas and intensiveplaets of sedevel rise by

13 Climate Change and Development, OECD
“IPCC, 2001.



accelerating erosion in coastal areas and by removing protective natural buffer areas that absorb
storm energy, such as wetlands and mangfdve&xtreme rainfall and subsequent heavy
flooding damage will also have serious etfeon agriculture including the erosion of topsoil,
inundation of previously arid soils, and leaching nutrients from the soil.

As a result of these climate changes, all productive sectors of the Tanzanian economy and
livelihoods will experience changeasd, in most regions, increased vulnerability:

Agriculture : In areas where rainfall will increase, the leaching of nutrients, washing away of
topsoil and water logging would affect plant development and thus affect plant growth and yield.
Climate changas bound to promote the occurrence of diseases and insect pests due to both
increased temperature and rainfall. For areas that will get less rainfall irrigation will be required
to substitute for moisture losses due to increased evapspiration and traudrought resistant
varieties would be required more than at present. Crop models used for the main cash crops in
preparation for the National Communication show that:

- Cotton yields are likely to increase (under improved pest management) due toftde rain
increase in certain regions (for example Mwanza);

- Increases in rainfall will also provide positive impacts on coffee production, whereas in
areas under a decrease scenario, irrigation could compensate.

- Maize is likely to undergo a yield decreaseabbut 33 percent over the entire country,
and cultivation is likely to become more difficult under more erratic conditions.

Beyond rainfall, temperature increases are also likely to have impacts on agriculture, and shifts
in growing seasons are to be exfeel in some cases. In the case of smallholder agriculture,
vulnerability is increased by improper means of production, unsustainable methods of
cultivation, as well as lack of conservation and transformation technology. Opportunities for
increased produivity through agriculture can only be realized under optimal and sustainable
production methods. Similarly, more frequent extreme events, such as droughts or sever rainfall,
could also jeopardize any potential increase realized through average naonészte.

Fisheries are expected to be impacted directly and indirectly, through changes in habitat,
potential destruction of breeding grounds and mangroves, and coral bleaching, as well as through
changed patterns of consumption induced by decreaseuilagal productivity during longer
drought periods.

Water resources Climate change is projected to have both positive and negative consequences
f or T an z arasbuscéss spewificalle for the three major river basins: Ruvu, Pangani, and
Rufii. The Ruvu basin, of particul ar i mportance
population center, Dar es Salaam, could experience a 10% decrease in runoff according to the
Initial National Communication. The Pangani basin which supplies water to dngaT
Kilimanjaro, and Arusha regions, supporting a number of economically important activities there

is some seasonal variation with runoff projected to increase in some months runoff and decrease

> Magadza, 2000



in others, with annual basin runoff decreasing by an astin6%. However, the Kikuletwa
River, also within the Pagani Basin, is projected to decrease in all months, with annual
reductions of 9%. The Rufiji basin meanwhile is a large catchment in the south of the country,
focused on the Great Ruaha River, whikconomically important to the nation in part because

of the hydropower it generates at Mtera Dam and Kidatu Dam. Its annual runoff is expected to
increase with 5% and 11% at Mtera and Kidatu, respectively, most coming in the period from
November to Marc. All these estimates however are based on scenarios from a single GCM,
and should be interpreted with soroaution. Real uncertainties exist concerning present and
future withdrawals for irrigation, changed laode, and urbanization. Nevertheless, eases in
runoff could potentially have serious affectssmtioeconomic activities in the regions of Dar es
Salaam, Morogoro, Tanga, Coast, and Kilimanjaro. Bar Salaam might be particularly
vulnerable because it is the largest industrial, commercidladministrative city in Tanzania.

Rural communities often depend on streams and rivers for drinking water, and some of these
tend to dry up during droughts and dry seasons. Recurrent droughts have already had significant
impacts throughout the countryln the coastal area, some saltwater intrusion in coastal aquifers
and deltas can also be expected due to sea level rise and intrusion into shallow coastal rivers, as
in the case of the Rufiji delta.

Energy: As mentioned above, under the climate chascgnarios, the runoff of three major

rivers will be altered. Reduced runoff of Pangani and Ruvu rivers, which are economically
important for supplying water and hydetectricity to major towns, where industrial activities

are highest in the country, wousdlversely affect socieconomic activities in the country. The

five regions supplied are Dar es Salaam, Coastal, Tanga, Kilimanjaro and Arusha. These changes
would adversely affect water supply and seetmnomic activities, and most likely lead to an
increase in deforestation for fuelwood supply.

In rural areas, wood fuels provide up to 92% of energy needs (Ministry of Natural Resources and
Tourism, 2000); while at the moment about 29% of urban settlements have access to the
electricity supply, decreadéhydrological flows could raise the costs of urban energy, leading to

a sharp increase in the demand for wbaded fuels (including charco;rlg. Estimates place
woodfuel consumption (including charcoal) at 1 to 1.5 ton per capita annu@lbastal forest

and mangrove tree species constitute an important resource for fuelwood and charcoal
production in coastal areas, leading in some cases to complete deforestation of mangrove
stands’’ Some studies attribute the excessive dependency on woodfuels toctmwei and
inadequate investment in alternative sources of energy, and there is a definite correlation
between the demand for charcoal and the rising prices of otherfitefgs been estimated that

% Wwisercke, W. Towards a sustainable biomass energy supply, rural householdsanig&hinyanga, Tanzania A

Cost/benefit analysis, 2008. See also W&ahk, Transforming the Charcoal Sector in Tanzania, 2009.

7 statistics for fuel wood production and consumption in general are very poor and must be treated with caution

because fuel wood is collected primarily for subsistence use and the chare@ tnfmrmal and in many

countries illegal.

See for example Minoya, JeRoebmak: aBpeetdi 9fr imanmgr ow e:
and Pendo Hyer a, AEnvir oinWaeirRiver BubB-d soiwn ,A sTsaerszsanreina 0 ,s t 00/ 7 .
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125,000 hectares of forests are destroyed annually Harceal production in Tanzanfa
However wood fuels efficiency (for cooking) remains lagging, with an average rate of 10%,
using traditional threstone stoves.

Infrastructure : Studies undertaken prior to the National Communication and NAPA processes
andysed vulnerability to a 50cm and 1m sea level rise, whereas IPCC estimates place global sea
level rise predictions at between 9 and 88 cm by 2100. Estimates show that in Dar es Salaam and
Coast region a total of 14,757 ha and 29,485 ha could be inufdatedea level rise of 0.5m

and 1.0m respectively; in Tanga the areas could cover 2,022 ha and 4,045 ha and in Mtwara and
Lindi the inundated areas could reach 7,922 ha and 15,855 ha for a sea level rise of 0.5m and
1.0m respectively. Total potential lafabs is estimated to be 247 square km and 494 square km
for a sea level rise of 0.5 m and 1.0m, respectively. In addition, stronger storm surges, stronger
winds and cyclones may also have impacts on coastal infrastructure, and increase coastal
erosion. Abng the Dar es Salaam coastline (approximately 100Km), the estimated loss of
important structures is estimated to cost Tshs.49,83 billion and Tsh$%6il9@n for a sea

level rise of 0.5 m and 1.0 m respectively.

1.5 Key aspects of vulnerabilitythe coastal zone as priority area

Tanzania will be impacted by climate change mainly through its effects on rainfall patterns,
temperature extremes and sea level rise. The direct impacts of these changes are likely to result
in more frequent and intense dghts, the destruction of infrastructures in the coast and inland
through flooding, inundation, erosion and storms; if no action is taken, the-esmromic

impacts will include agricultural yield decreases, decreased water availability and quality, and
losses of lives and livelihoods, as well as the accelerated degradation of ecosystems that form the
basis of the Tanzanian economy.

The coastal zone of Tanzania was selected as a priority area for adaptation investment in the
NAPA and National Communicatins because it is home to the 7
l east 32% of its national i ncome, because at
resources, and because it represents an area where all aspects of vulnerability canibenfound
addressed simultaneously. The coastal zone is also home to some of the most ecologically
fragile areas, such as mangroves, wetlands and reefs, which are vulnerable to climate change and
human pressures but also represent opportunities for adaptation.

The coastal zone can be divided into North and South, with the north experiencing (under normal
conditions) bimodal rains, and the south under unimodal rains. The mainland coastline extends
about 800 km excluding near shore islands, bays, lagoons tadlies Ten major rivers drain

into the Indian Ocean, of which Pangani in the north, Rufiji in the middle and Ruvuma in the
south are the main ones, and smaller rivers such as Zigi, Wami, Ruvu, Matandu, Mavuji,
Mbwemkuru and Lukuledi. These rivers infleenthe coastal environment through the creation

of productive brackish water environments in estuaries, maintenance of deltas, tidal flats and

YLyimo, B.M., Energy and Sustainable Development in Tarl
carbon in tropical Africado, World Bank, and ATowards a
SemtiArid Tanzania a costbend i t  a n\alleny Wiskerke 2008.

®Tanzaniads First National Communication, 2003
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shorelines, and nourishment of mangroves and seagrass beds. This in turn has a positive
influence on fisheries.

The coastal and marine environments include major estuaries, mangrove forests, coral reefs,
sandy beaches, cliffs, seagrass beds and muddy tidal flats that provide key livelihoods and
environmental services. Sandwddy flats or rocky reef platforms afeund in the intertidal

zone, while the sublittoral zone consists of extensive seagrass beds and coral reefs. These
coastal ecosystems interact with each other and together sustain a tremendous diversity of marine
life, which is an important source ofsanance for coastal communities. For instance, a wide
range of important and valued species are found, including an estimated 150 species of coral in
13 families, 8,000 species of invertebrates, 1,000 species of fish, 5 species of marine turtles, and
many seabird$’ The map in Figure 3 below illustrates the key ecological features of the
Tanzanian Coastline. In the coastal regions overall, agriculture is the most important sector in
terms of employment and income. Most men and women are farmers but it turgi

potential remains to be harnessed as productivity is low, mostly due to lack of appropriate
technology, extension service support, and supply of inputs.

All Tanzanian land is a public owned property but it is given to people for occupatiene dite
diversified land tenure systems in the coastal regions. As an example, in one survey undertaken
in rural coastal settings, 54.5% households surveyed bought the lands from previous occupiers
22.2% obtained land through government allocation, 2lirit¢érited the portions of land from

their ancestors and an insignificant part of population (1.6%) are renting premises where they
live.

Fishing is the second most important livelihood activity and source of income for inhabitants of
coastal villages. Aisanal fisheries contribute more than 96 percent of total marine fish landings
and 60% of protein intake for coastal populations. Fish and mollusks are the main source of
protein for coastal people. An estimated 30% of coastal households also engageeeds
farming. The number of artisanal fishermen in the coastal regions is estimated to have grown by
an average 40% over the past 2 decades in all coastal regions. The number of people employed
in fish processing and marketing it estimated to be fiwmesithe number of fishers, which would

be about 96,465 people or 2.17 % of the population in the coastal dfstricts

Demand for forestry products in coastal regions is growing rapidly, especially due to population
increases and to increasing costs dfeotfuels. Because it is largely unlicensed and traded
informally charcoal remains considerably less expensive than other sources of energy since its
price does not reflect the full cost of production. Timber cutting, and sale of wood or charcoal is
an important economic activity for villagers, one that allows for generation of income without
any capital investment (since wood is harvested for free). Forests in coastal regions are cut for
household cooking; for fuelwood in the production of lime, salt,cdr@dcoal; construction; boat
building; crafts; and to clear land for low input, extensive agriculture. Wood and charcoal are the
source of energy for most residents of coastal regions including Dar Es Salaam city, in Tanzania.

2 Tanzanian Coastal and Marine Resources: Some Examples lllustrating Questions of Sustainahiéiub'se,
Francisand lan Bryceson, in Lessons Learned in SustainableDpment.

?2 Shao, F. et al Understanding Fisheries Associated Livelihoods and the Constraints to their Development in
Kenya and TanzaniaFisheries profile for Tanzania.
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It is estimated that per cié@ use of wood fuels in coastal areas is 1 to 1.5 ton per year (1998,
Ministry of Natural Resources and Tourist)

The tourism industry, which depends on coastal resources and ecosystems, is already a major
source of foreign exchange, accounting fooat 16% of national GDP. A large proportion of

total tourism infrastructures are located along the coast in areas close to major urban
development and are vulnerable to coastal erosion.

Other economic occupations in the coastal regions includemsiihg (in and around
mangroves), limenaking, and storquarrying. Tourism, an increasingly important industry in
Tanzania, is based on the preservation of natural resource and biodiversity Eagassn
operations in Tanzania coastal zones consist mistliving and snorkeling. Tanzania receives
more than 600,000 visitors annually, mostly due to its natural resources and wildlife. Most
tourism (more than 80%) in mainland Tanzania is concentrated inland, whereas coastal tourism
infrastructure is less deloped as compared to Zanzibar. In 2000, tourism employed 28,000
people, with most of the posts created in wildlife reséfve€oastal tourism remains relatively
underdeveloped, other than in Zanzibar, where it is the chief touristic product.

% See alsaWorld Bank (2009), Environmental Crisis or Sustainable Develop@ppbrtunity? Transforminthe
Charcoal Sector in Tanzania.

24 Ministry of Tourism, Tourism Master Plan, 2002.
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Figure 5: The coast of Tanzania

The key expected impacts of climate change in the coastal zone are likely to be as follows:

Increased winds and stormswhich are expected to accelerate coastal erosion and the
degradation of key infrastructures, as well amtoease sediment transport and shoreline
erosion.

Sea level rise which combined with increased winds and wave action, is also likely to
cause significant damage to the coastal infrastructures and investments including roads,
ports, buildings, hospitaland tourism facilities. Sea level rise is also expected to cause
saltwater intrusion in coastal aquifers.
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- Disturbances in rainfall regimes and increased climate extremesich as droughts and
floods, which will have significant impacts on agriculturel éimelihoods, and on overall
water availability. Infrastructure damage has already been witnessed due to more
frequent flooding events. Under the combined action of storms, sea level rise and river
flooding, large urban settlements can find themselwasdated.

- Increased temperatures which will have an impact on coastal forests, agriculture yields
and can cause coral bleaching, leading to a sharp decline in fisheries and aggravating the
food insecurity in the region. The climate induced destronatiocoastal buffer systems
such as mangroves, reefs and other wetlands will also contribute to the destruction of
coastal fisheries.

I n addition to these anticipated impacts of
zone is also a result afonclimate factors, which are acting as barriers to adaptation and
resilience, such as:

- Poverty: Within the coastal zone, there are limited livelihood sources. As a result, the
majority of the coastal population relies on réed agriculture and fishigs, and on the
exploitation of natural resources to generate income streams and maintain livelihoods.
Access to water and sanitation is low in rural areas, and water demand in many coastal
settlements is not fully satisfied. Agricultural productivitasv due to low access to
technologies and inputs, and subject to climate variability. Fisheries are also decreasing
due to the degradation of fish spawning grounds and overfishing. Drought impacts on
agriculture will place communities in an even morelnewable state, given their
dependence on rainfed crops for basic subsistence.

- Unsustainable uses of natural resourcepoverty has led many communities to resort to
unsustainable uses of natural resources, such as forests, mangroves, fisheries,,and reefs
that also act as buffers against the main impacts of climate change. These ecological
buffers, that provide key services such as fisheries, flood control, erosion prevention as
well as livelihoods, shelter and tourism services, are therefore undempidssiures.
Pollution of waterways and to the degradation of ecosystems that previously provided
sanitation services (wetlands, marshes). Deforestation, along with sand and coral mining
are among the unsustainable practices that are increasing the ulitpesBlbcosystems
and as a result, the vulnerability of communities that depend on them.

- Low or inefficient implementation of existing plans and policies and low
enforcementoflaws As recogni zed in Tanzaniabds Coa
is a need for coordination and feedback mechanisms are needed among agencies,
decisionmakers and implementing authorities at all le¥%el@\ithough plans and policies
governing the use of natural resources in vulnerable areas are in force, there is limited
capacity at district level for their enforcement.

% Government of Tanzania, National Integrated Coastal Environmental Management Strategy, 2003.
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These three neolimate factors combine to create overall low adaptive capacity in local coastal
communities as well as in the district and national administrations. In order to reduce coastal
vulnerability in Tanzania, additional adaptation investment is required that will help address the
direct and indirect impacts on coastal communities, infrastructures and ecological buffers.

2. PROJECT /| PROGRAMME OBJECTIVES:

2.1 Project objective and outcomes

This project responds to the impacts of sea level rise and changes in precipitation patterns caused
by climate change and their direct and indirect effects, such as droughts, floods, infrastructure
degradation and environmental degradatidime objective of the project is to reduce
vulnerability of ecosystems, infrastructure and economy in Tanzania through
implementation of concrete and urgent adaptation measures.

In order to achieve this objective, the project will be delineated into three specific osifcome
grouped into three components:

Component 1: Addressing climate change impacts on key infrastructure and settlements

1. Adverse impacts of sea level rise and floods on coastal infrastructures and settlements
reduced.

Component 2: EcosystenrBased Integated Coastal Area Management

2. Coastal ecosystems are rehabilitated and ICAM is implemented

Component 3: Knowledge, coastal monitoring and policy linkages

3. Knowledge of climate impacts and adaptation measures is increased

2.2 Project Approach

The projet focuses on the implementation of priority concrete on the ground, practical solutions
to climate impacts (current and anticipated), but some foundational activities have been included
where necessary in order to facilitate project output and objeathiev@ment, replication and
sustainability. It addresses climate stressors to coastal resources (sea level rise, modifications in
the precipitation regime).

The project proposes an integrated bl elined of A

with best international practices on coastal zone management, as well as measures designed to
provide local communities with incentives to maintain the rehabilitated ecosystems.
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The project has been designed around three components, and achviteesch of the
components are designed to be mutually reinforcing.

The model proposed by the project uses a combination of soft and hard protection technologies

to create a more comprehensive package of protective serZiosgponents 1 and 2 together

seek to provide a comprehensive and cost effective set of protective measures and are designed
to be i mplemented jointly. Component 1 cont
cont ai ns Asofto measures desi gnedhattprovide ancr eas
protective or buffering service against climate change impacts on the coast. These ecosystem
rehabilitation works also serve to maximize the efficiency of harder infrastructure works and to
achieve maximal coastal protection. ActivitiesGomponent 3 ensure that appropriate learning

is taking place and that policy linkages are in place for upscaling, mainstreaming and replicating

of lessons into national development processes as well as for ensuring the sustainability of
project achievemes.

The project approacis built on the mderstanthg thata sea wall alone is less effective than a

sea wall supported by a restored shoreline (directly behind it), and a rehabilitatedeebral

barrier (in front of it).Rehabilitated mangroves wirovide a direct protective service to the left

side of the cityof Dar es Salaam ( see section 2.3) whi ch i s currently not
structures, and relieve some of the pressure from downward currents on the sea wall portion.
Both types ofih er vent i ons fwh aeafatber suppaortedibyg @ $et ob policy and

learning proceswhich will create the enabling environméot policy changesind theground

for the projectsustainability and coordination with @woing initiatives in the aantry. The map

in Annex 10 shows the geography and typesrojectinterventions.

The benefits of the proposed approach will be felt at different levels. Atotta level,
communities living in areas that are most severely impacted or threatenegdxts associated

with climate change, such as in areas that are susceptible to flooding will see their immediate
physical vulnerability decreased. At tkeeosystentevel, degraded systems will be restored in
order to continue to provide protection andeliioods services to the communities living in
coastal areas. At theational level, the project will provide efficient, concrete adaptation
solutions that can be replicated to other areas that are determined as affected by present and
future climate chage scenarios. This will enable national policy makers and planners to review
and revise existing policies and practices that may exacerbate vulnerability to climate change
(6mal adaptationdé), such as i nappr odgmninggang or i
coastal habitat conversions, which are commonly caused by lack of information on the potential
effects of proposed developments on other sectors, or a lack of consideration of these factors.

2.3 Geographic focus

Because available resourcdso n o't per mit addressing all t he
coastal zone, the project will implement concrete adaptation actions in llala and Temeke Districts
(Dar Es Salaam regionJhis sitewasselected according to key criteria such as: (i) presef

key infrastructure and economic assets; (ii) presence of fragile and/or degraded buffer
ecosystems; (iii) complementarity to other ongoing interventions; and (iv) presence of multiple
factors of vulnerability.
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Dar es Salaam is the major commercadministrative and industrial centre of Tanzania. The

total surface area of Dar es Salaam City is 1,800 square kilometers, comprising of 1,393 square
kilometers of land mass with eight offshore islands, which is about 0.19% of the entire Tanzania
Mainland 6 s ar e a. The tot al estimate coastline of
Population and Housing Census, Dar es Salaam houses 2,487,288 inhabitants. The City is
divided into three ecological zones, namely the upland zone comprising the haltytaréhe

west and north of the City, the middle plateau, and the low lands including Msimbazi valley,
Jangwani, Mtoni, Kigamboni, Africana and Ununio areas. The main natural vegetation includes
coastal shrubs, Miombo woodland, coastal swamps and mangees® Mangrove forests

cover an area of 2,000 ha which shows signs of severe degradation in some strands.

The city and its surrounding areas benefits from a varied economy in which urban agriculture,
fisheries, industry, and tourism blend, together wiinmerce and services. Dar es Salaam city

is prone to floods and shortage of water, pollution due to urbanization influx, increasing squatter
settlements and lack of resources to facilitate functioning (Kazinja.V, 2001). The Ruvu river
which is the maina@urce of Dar es Salaam water supply, is not well managed and lands which
could have been left unused are now misused due to overpopulation. Mangrove degradation,
upland droughts and pollution lead to environmental impacts in the coastal area, makieg the ar
even more vulnerable to the impacts of climate change, including sea level rise and flooding, and
coastal erosidif. Major impacts of climate change are expected to occur on key infrastructures,
water infrastructure as well as on human habitations.aAwsdl exists to protect the city from

the sea, covering a total of @ km. The wall is showing signs of severe degradation, including
seepage in some locations, and complete destruction in others. During the rainy season, the city
is subject to increasyty frequent flooding, due to inadequate drainage systems, which has the
effect of halting traffic and creating pollution and congestion in the city center.

% Government of Tanzania, Dar es Salaam City Cdufianzania City Profile, 2004.
2 Government of Tanzania, Dar Es Salaan Vulnerabiltiy to Climate Change, 2008.
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O 3. PROJECT / PROGRAMME COMPONENTS AND FINANCING:

PrROJECT COMPONENTS

EXPECTEDCONCRETEOUTPUTS AND TARGETS

EXPECTEDOUTCOMES

IAMOUNT (US$)

Project objective: To reduce vulnerability of livelihoods, ecosystems, infrastructure and economy in Tanzania.

Component 1-
IAddressing climate
change impacts on key

Sea wall raied, rehabilitated and constructed aldng35 kmin
areas showing particular damage in Dar es Salaam city cel
and in Kingamboni area

Outcome t Adverse
impacts of SLR and
floods on coastal

infrastructure and
settlements

A 50% reduction in the number of urban flooding event®ar
es Salaam city center durisgvere rainfall and storms throug
the rehabilitation of drainage systems

infrastructures and
settlements are reduce]

3,337,900

200,000

3,537,500

Component 2-
EcosysteraBased
Integrated Coastal
)Area Management
(EBICAM)

40 ha of mangroves rehabilitated through planting of resilie
seedlings, dredging and theeation of netake buffer zones.

IAppropriate alternative energy (efficient cookstoves, small
solar) technology transferred to 3,000 households in suppg
sushainable mangrove regeneration including through traini

2000 nf of coral reef rehabilitation and protection in coastal
sites, leading to a 75% annual growth rate in coverage and
health

Shoreline stabilized and reforested alting shore (1500m in
20m wide bandspsing indigenous resilient trees and grasse

Outcome 2 Coastal an
shoreline ecosystems &
rehabilitated and ICAM
is implemented

35,000

76,500

110,000

67,500

289000

Component 3-
Knowledge, coastal
monitoring and policy

IAvailable knowledge, science and data on coastal vulneral
gathered

Outcome 3 knowledge
of climate impactsrad
adaptation measures i

30,000

linkages One operational Climate Change Observatory for Tanzanigincreased 90,000

ongoing monitoring of CZM and Coastal environmental sta

and scientific research

Economically viable, cost effectivand technically feasible 15,000

adaptation measures identified for replication and upscaling

through undertaking costenefit analyses)

Policy briefing, awareness raising and technical capacity

building for policymakers and distritével planners based on 90,000

project outputs, lessons and challenges, including increase

capacity to manage and maintain resilient infrastructure

One Ecosystem Based Integrated Area Management (EBI( 190,000

plan for the coastal region approved

415,000

5a. Monitoring and evaluation (see the M&E table under part I11.C) 104,688
5b. Project/Programme Execution cost (See Execution Cost under Part 111.A) 270,000
6. Total Project/Programme Cost (Total of 1 to 6) 4,616,188
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7. Project Cycle Management Fee charged by the Implementing Entity 8.5% of total project cost. See An

392,376

IAmount of Financing Requested

5,008,564

g 4. PROJECTED CALENDAR:

M ILESTONES EXPECTED DATES
Start of Project/Programme Implementation March2012
Mid-term Review (if planned) March2015
Project/Programme Closing March 2017
Terminal Evaluation March2017

1 PART Il: PROJECT / PROGRAMME JUSTIFICATION

A. Describe the project / programme components, particularly focusing on the

concrete

adaptation activities of the project, and how these activities contribute to climate
resilience. For the case of a programme, show how the combination of individual

projects will contribute to the overall increase in resilience.

The project seeks to respond to direct effects of climate change such as sea level rise and the
predicted changes in precipitation regime on coastal infrastructure, assets and communities.
In order to respond to theserghts and impacts the activities proposed are designed to

address the direct climate drivers of vulnerability as well agelyeon-climate drivers that

are acting as barriers to adaptive capacity in the target sectors (infrastructure, settlements

and keyinvestments) and locations.

Component 1i Addressing climate change impacts on key infrastructure and

settlements.

Outcome 1: The Adverse impacts of Seal Level Rise (SLR) and floods on coastal

infrastructure and settlements are reduced.

This outcomas focused on climate change threats and combined local impacts of increased
flooding due to increased precipitation, and coastal and infrastructure erosion due to
increased tidal activity and storm surges. Activities in Component 1 are grouped together
due to their common focus on physical ("hard") coastal protection and infrastructure, and
because the impact of activities is expected to be felt immediately, and in the immediate
vicinity of actions. They are to be undertaken and understood in conjunctisi t h
coastal protection and ecosystem rehabilitation works contained in Component 2. Activities
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in Component 1 are presented in Table format below, along with projected targets and
indicators.

Special attention will be paid to the rehabilitati construction and maintenance of coastal
protection infrastructure around key economic assets (e.g., roads, buildings, ports, markets)
and cultural or historical sites in Dar es Salaam, where the existing protective sgstems
showing signs of severeegradation and where there is threat to existing assets. For example,
the staff quarters for the Mwalimu Nyerere Institute in Kigamboni area are almost being
submerged due to sea level re&s&l coastal erosion The costs of inaction in Dar es Salaam
arepotentially high: as an illustration, in Kunduchi area of Dar es Salaam, headwater waves
are reported to have advanced for about 200m in the last 50 years; as a result, five residential
houses were washed away as well as a historic fish market and frasgtircture®.

In order to protect economic and social assets, this project will support the rehabilitation,
construction and upgrade of sea waltwo areas representing tivwo mostvulneralbe parts
of Dar es Salaam city (see Annex 10 for a visuasttation):

- In Kinondoni,1.15 km along the front of Ocean Road, from the start of Garden Avenue
in front of the hospital to Magogoni Road before the fish market.
- In Kingamboni, 185 m, located in front of the Mwalimu Nyerere Institute.

Rehabilitationand upgrade works will be combinesth that the infrastructure can withstand
higher sea levels (up to 1 meter), increased tidal action and stronger storm surges. Typical design
and specifications for the rehabilitated portion of the seawall are shown @xAnn

The project will also address the adverse impacts of floods on the city center, which has been
subject to monthly flooding during rainy season, due to blocked or inadequate storm drain
systems. This has significant impacts on economic activities the movements of local
populations, as well as creating untenable public health situations. The project will support
clearing and maintenance works on drainage channels and the rehabilitation of storm drains in
one locationof Dar es Salaam city cemtgKivukoni-Gerezani), where needs have been
expressed as most pressing. Since regular maintenance works on the drainage systems form part
of the responsibility of municipal administrations, capacity building and technical assistance will
be provided undeComponent 3 in order to supp@ar es Salaam municipal counitilensuring
adequate budgetary allocations are made to support these works. (See specifications in Annex
4; areas where works will be performed are indicated in Annex 10).

% Makota V., Sallema, R. and Mahika, C. 2004. Monitoring shoreline change using remote sensing and GIS: a case
study of Kunduchi Area, TanzanidVestern Indian Ocean Journal of Marine Science, Vol.3, No.1.
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Component 1- Activities, Targets, Indicators

Component 1 - Addressing climate change impacts on key infrastructure and settlements
IActivity Output Indicator Target Baseline Means of
\Verification
Outcome 1 - Adverse impacts of SLR and floods on coastal infrastructures and settlements are reduced
Rehabilitate coastal  [Sea wall raised, |Length of sea walls 1335 linear meters |Dar es salaam seawall visual
protection facilities to  [rehabilitated, raised, rehabilitated,  |of seawall (2.6km) showing signs of [observation,
protect settlements constructed in constructed (m) rehabilitated along [severe degradation along |engineering
leconomic and cultural |areas showing the Ocean Road [Ocean road and reports
infrastructure particular damage (Kivukoni-Upanga [Kingamboni
East) and
Kigamboni
Cleaning up of the Effective storm  |change in number of  fa 50% reduction in JAccording to recent data isual
drainage channels, and flood urban flooding events  [the number of there have been on observation,
rehabilitation of storm  [drainage systems |related to storm and flooding events laverage 5 flooding events |engineering
drains in urban areas severe rainfall during rainy in Dar es Salaam city reports
and near coastal season in targeted |center during rainy
communities sites seasons over the past 5
lyears

Component 2i Ecosystembased Integrated Coastal Area Management
Outcome 2: Coastal ecosystems are rehabilitated and ICAM is implemented.

This component comprises a set of concrete environmental rehabilitation measures designed to
enhance ecologicaésilienceand the efficiency of infrastructure rehabilitation workss to be
implemented as a complement to activities in Component 1, in order to form a comprehensive
package of protection from climate change impacts in coastal regions.

Environmenal rehabilitation activities will focsl on fragile buffer ecosystems that provide
protective as well as productive functions in the coastal zeeés, mangroves, and shorelines.
Rehabilitation measures will be implemented with the direct support oictstthorities, local
authorities as well as local populations, through the implementation of a proposed GréenJobs
program targeted towards unemployed youth (that will include vocational training). Measures
will include:

Mangrove rehabilitation through planting of resilient seedlings, dredging and the creation of
no-take buffer zones: Mangroves act as natural buffers against tidal pressure, storm surges and
coastal erosion and as such are key assets in a coastal adaptation strategy. Because they are
populated with salt tolerant tree species, they also prevent saltwater intrusion into upshore
ecosystems, such as wetlands, or aquifers. Mangroves provide breeding grounds for various
species of fish, crustaceans and birds that provide a livelihoodsalimate shocks cause crop

losses (an estimated 80% of global fisheries are reliant directly or indirectly on mangroves).
Promoting mangrove growth inland in response to sea level rise and related inundation provides

a cost effective way of protecting asilines. Other, non climate change related benefits of
mangroves include: nutrient uptake, fixation, trapping and turnover; carbon sink and

% Interim modalities for the GreenJobs program are indicated in Annex 11.
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sequestration; secondary production via grazing and decomposition of mangrove plants;
sediment trapping that helpgsduce turbidity of coastal waters; food resources for animals;
occasional forest products like timber and firewood. In addition to the above, this measure is
likely to add extra value by averting losses from natural hazards not directly related to climate
change such as reducing tsunami damage risk. This blend of ecosystem services makes
mangrove rehabilitation and conservation a cost effectivegiets adaptation measure.

Currently, mangroves strands are considered protected areas, and subjeaestriaiens by
Tanzanian authorities. Despite these restrictions, all mangrove areas are subject to some
harvesting by surrounding communities. Observed illegal uses in project sites include harvesting
for woodfuel and polemaking. In other areas, mawgs are also subject to clearing for
agricultural expansion (rice cultivation) or shrimp farminglangroves are also vulnerable to

the impacts of climate change: changes in precipitation patters accelerate sedimentation
transport, leading to potentialtation and changes in hydrological flows; temperature increases
impact tree growth and development, and sea surface temperatures also modify tree growth and
salinity; and stronger storm surges lead to seaward destruction of mangrove strands.

The projet will support mangrove rehabilitation (see Annex 10 for location) with a view of
expanding the mangrove cover and rehabilitating degraded strands. This will be undertaken
using replanting methods, as well as dredging and -clpayperations where necessr restore
hydrological flows. The project will rehabilitate mangroves in a totadlhectares in Dar es
Salaamarea

Because mangrove trees in targeted areas are primarily exploited for woodfuel (charcoal or fuel
wood), the project willdopt a multipronged strategy for reducing deforestation: 1) assuming
woodfuels and charcoal will continue to be procured, the project will make their use more
efficient; 2) promoting the conservation of rehabilitated areas within mangroves, while other
woody resource under license and other authorized uses will continue to be exploited; 3)
introducing accessible alternative energies for the demonstration of gradual fuel shifting (small
solar equipment); 4) working with local organizations, district administraticchg@vernment to

gather lessons learned that will inform future energy and forestry policies (under component 3).
Scaling up of successful strategies would then be supported through the recently developed
Norway-supported REDD strategy for Tanzania.

The project will distribute fuel efficient cookstoves designed to reduce woodfuel demand to
1,500 households, along with a limited number of solar based charging stations (SBCS) and
small solar panels for use in institutional contexts. This will be achieyeddoking with

existing NGOs active in the development of alternative energies, and with the support of district
councils. Training will be provided in order to support uptake of the new technologies and
equipment, as well as to create a cadre of smedremses suitable for horgrown production

and maintenance of the fuel efficient cookstoves. The immediate benefits of energy provision
will be felt among the recipient communities, in particular women since they are the primary
gatherers and users of adfuels; a second range of benefits will be felt through the existence of
healthier ecosystems, which will provide enhanced productive services. Reduced health impacts
(incidences of respiratory diseases) to the population due to the reduction of thefremmottes

fuel efficient stoves are expected too. Training will also consider the development and
management of local management and enforcement systems for mangrove management and for
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the rapid uptake and dissemination of alternative energy equipment.thid context,
communities have agreed to enforce-take zones within the restored mangroves, and to
participate in their restoration, provided their immediate energy needs can be met through other
means. This strategy has been demonstrated as effiecthany other cases in the region and in
Tanzania, considering the lotgrm benefits to be gained from increased fuel efficiency and
increased energy availability for local communities.

Coral reef rehabilitation and protection: Coral reefs provide sirair adaptation services to

coastal ecosystems as mangroves above. By acting as a natural barrier against wave and tidal
action, reefs provide protection against erosion and storm sargésan also help protect
mangroves Reefs also constitute habitébs fish and marine life, and are the basis of tourism in

many countries, including Tanzania. Both reefs and mangroves also play a role in the accretion
of coastlines. Reefs produce sand that forms and replenishes sandy beaches and islands, the
sediment acumulating when corals and other calcified organisms break down after their death.

In the Dar es Salaam area, coral reefs are mostly used for fishing and relatively limited touristic
purposes (diving), although the degradation of some sites has meénedledtendance by
operators. Unauthorized and unsustainable uses include dynamite fishing, but this occurs only in
isolated instances; there are instances of overfishing and anchoring. A 1995 survey of reefs in
Tanzania showed that 12% had been coraplaetestroyed, 12% were in poor condition, 52% in
moderate condition and only 24% were in good condition (measured as percentage of live coral
cover). This does not account for the impacts of the 1998 coral bleachinif.event

The project will support réeehabilitation with a view of restoring live coverage, using in situ
techniques for coral breeding and transplantation, and instituting, with the support of local NGOs
and communities, better management and enforcement systems. The estimated costs of
rehabilitating reefs, using in situ techniques, is based on the framework outlined in the World
Bank Reef Rehabilitation Manual as well as on experiences conducted in other countries and
similar sited’. The estimated cost of rehabilitation, including equéptrand labor, training, and
breeding, is 110,000US$, with which the project will undertake seeding and transplantation in a
total area of 2000Mm(0.2 ha) of degraded reef, with each plot expected to increase at a 75%
annual raté.

The rehabilitation of @ral reefs will be undertaken with the participation of local NGOs and
communities, and will not imply any interruption in authorized uses of the reefs, although
continued awareness raising efforts will be maintained in order to further reduce unsuestainabl
fishing methods and reef uses. There are not expected to be any costs to the fishing communities
during reef rehabilitation. (see Annex 8 for the Environmental and Social Impact Assessment,
Annex 10 for approximate location of reef rehabilitation ptegd areas).

30 GM Wagner, Coral reefs and their management in Tanzania, Western Indian Ocean Journal of Marine Science,
Vol 3, No.2 pp.227243, 2004.

31 See Sprugeon, J.P.G. (2001) Improving the economic effectiveness of coral reef restoration. Bulletin of Marine
Science, 69, 1031045 and

%2 Reef rehabilitation using in situ techniques can be undertaken in relatively small, dispessedThe average

size of a rehabilitaftion fploto might be 10 to 20 m
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Shoreline stabilization through reforestation will also be undertaken in all three areas,
creating a revegetated band ®500m long by @m wid€®, located directly behind the
rehabilitated sea wall along Ocean road in Dar es Salaam. Aespwition will be rehabilitated

behind the sea wall in Kingamboni. Although some vegetation is present in some parts of the
targeted area, visual observation reveals that it is sparse, comprised mostly of grasses and a few
large Ficus trees, with intgrersed patches of sarithere have not been any recent efforts to
manage or rehabilitate that segment of the shoreline. In some areas, the sea wall has been
degraded, and sinkholes have appeared in the surface, leading to vegetation disappearance. In
other areas, there is only sand to separate the sea wall from the road; and in yet other areas, the
wall and band of intervening soil has all but disappeared, leaving the road directly in contact
with the water. Combining the rehabilitation and upgrade wiéhshoreline stabilization will

result in the recreation of a solid band of compacted soil between the road and the wall, which
will be revegetated to achieve maximum density, soil retention functions as well as the
appropriate density of vegetation (bhes, grasses and trees) for maximum effectiveness and
protection

This is intendeds a supportive measuto create a third line of peattion as well as to create

an additional recreational ecosystem servi&abilization works will consist in replaing of

native and resilient treeghose impact on the sea wall are minimized but that provide additional
soil stabilization functionsincluding bushes and grasses sufficient densityalong the shore

with a particular focus on the rehabilitated infrastures. Works will be conducted under the
supervision of distrietevel forestry and public works services. A long list of 25 potentially
usable species has been identified (see Annex 4), from which locally acceptable, climate resilient
and available gecimens will be further selected based on a technical and landscape design.
Species could include Vetiver, Palm, Ficus or Agave.

Component 2i Activities, targets and indicators

Component 2 - Ecosystem -Based Integrated Coastal Area Management (EBICAM)

Outcome 2 - Coastal ecosystems are rehabilitated and ICAM is implemented

IActivity Output Indicator Target Baseline Means of
\Verification

33See for exampiebede, Brown, and Nicholls (28¢8thesis Report: The Implications of Climate Changeeartif8sa in Tanzdnidhe Coastal
Zones for a cdstnefit@alysis of various adaptation measures in coastal areas.
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Coastal ecosystem
rehabilitation for
climate resilience
through the
implementation of a
GreenJobs program

Mangrove rehabilitation
through planting of
resilient seedlings,
dredging and the
creation of no-take
buffer zones;

IAppropriate alternative
lenergy (efficient cook
stoves, small solar)
technology transferred
for avoided
deforestation including
through training

|Area of
mangrove under
rehabilitation

% change in
oodfuel use

Number of
people in
project sites with
access to
alternative or
efficient energy
sources
(disaggregated
by gender)

Mangrove
rehabilitation
underway in a total
area of 40 ha

At least 30%
decrease in use of
oodfuels among
participating
communities.

1500 households

ith access to
alternative and or
efficient energy
sources
(disaggregated by
gender)

There are
lapproximately 2,000 ha
of mangroves in Dar es
Salaam surroundings.

IAverage wood fuel
consumption per capita
in Tanzania is 1 to 1.3
ton m3; fuelwood
efficiency is estimated
at less than 10% on
average in all sites;
lestimated mangrove
deforestation rate is 2%
per year

Reports, visua
observation,
mangrove and
forest studies,
surveys

Coral reef rehabilitation
and protection in
coastal sites

|Area of reef
under
rehabilitation

2000m? (0.2 ha)

Latest data sets show a
low rate of biocover in
reefs (20-45%) Fringe
land tidal reefs line the
lentire cost of Tanzania,
at a short distance from
the shore; patch reefs
land inlets are also
located a few hundred
meters off.

visual
observation ,
project reports

Shoreline stabilization
land rehabilitation using
trees and grasses

Extent of
shoreline
revegetated

1500m (20m wide)

There is scarce
\vegetation along the
shores in Dar es
Salaam. Shorelines are
often left open and
unprotected with no
buffer zone between
the sea wall and roads,
or buildings. In some
instances, at high tide
the waves come up to
the road.

\Visual
observation

Component 3i Knowledge, coastal monitoring and policy linkages

Outcome 3: Knowledge of climate impacts and adaptation is increased

Thi s

project i

S

i nt e

nded

t o

serve

as

a

strong

the country and in the region. In thegard, the project will first build on existing and available
knowledge, scientific evidence and technical studies in order to ensure the implementation of

stateof-the-art technologies and approaches to adaptation.

This component builds on what

currentlyexists in the country, as well as on approaches and methods that will be implemented
through this project, so as to generate petelgvant knowledge.

Knowledge generation, dissemination and management will include the following functions:

- Stockt&ing: at all stages of implementation, stakeholders will be called upon to perform a
series of data gathering functions, baseline assessmentsyfstageart studies and feasibility
studies. These will be undertaken as a means of providing best qblitg before activity
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implementation, particularly in the case of infrastructure and technology transfer. This function
will also allow for the development of a database of information relevant to adaptation in
Tanzania, that will be put together undege tiuspices of a coordinating entity (see below).

- Coastal monitoring and assessmestientific and technical monitoring of the key indicators of
vulnerability to climate change in the targeted areas will be performed under this project. This
will include a technical assessment of the viability and resilience of proposed actions under the
project, as well as monitoring of the key determinants of vulnerability: water availability,
precipitation patterns, sea | déywerg umdertasken,in et c é
Tanzania, and the information gathered by the various participating stakeholders will be brought
together under the aegis of a coordinating eiftitg Climate Change Observatarpssessment

of the economic viability and practicalkedsibility of adaptation measures (i.e. through
undertaking cosbenefit analyses) to identify successful adaptation measures and using this
information to revise policy will be made under this component.

The key coordinating mechanism for the creatiompalicy linkages in this project will be the

creation of a Climate Change Observatory for Tanzania (C&OWhich will be a network
institution that will bring together all relevant stakeholders and information through a clearing
house function. The CCOWi | | be housed within the Vice Pr
as coordinating focal point and data shpoat for a network of national and international
partners. Its broad mandate will be to centralize and distribute scientific and technical
information related to climate change impacts. Project financing will be used to set up the
institution, gather data and create databases, and initiate information sharing protocols among the
various partners. The initial focus, as supported by this preydche on gathering information

relevant to coastal areas.

The project will support the creation of policy linkages, allowing lessons frothesground
activities to be elevated to the attention of policy makers and planners in various ministries,
including for the reconstituted National Climate Change Steering Committee (N&CS®)s

will entail a regular gathering of project successes and challenges and their translation into policy
briefing materials for policy makers in order to facilitate maewmming, as well as the
organization of periodical awareness seminars for sectoral partners and government
representatives. In addition, as part of this activity, and in direct support of activities under
Outcome 3, distrietevel infrastructure maintenae programs will be reviewed or renewed and
district level administrations will be assisted in setting aside budgetary allocations so that
rehabilitated infrastructures are appropriately maintained in the long term.

Finally, this component will includine development of an Ecosysté&ased Integrated Coastal
Area Management Action Plan (EBICAM), which will become a supporting supplementary tool
for the existing Tanzania Coastal Zone Management Policy. It will include the following
elements:

3 Although its name indicates a broad focus on all climate change issues, the project will support the initial set up of
the institution focused on coastal and lakeshore regions. Future expaositims CCOT mandate can be
undertaken as part of a broader upscaling strategy for the project.

3 NCCSC is a highevel officials body to coordinate climate change issues in Tanzania
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Revised reglations on ndaake and nduild zones, protected areas, fishing
management and building codes that take climate change and SLR into consideration;

A coastal land use plan based on the principles of marine spatial planning and

using the key planning too#d technologies for coastal zones.

Component 3i Activities, indicators and targets

Component 3 - Knowledge, monitoring and policy linkages

Outcome 5 - Knowledge of climate impacts and adaptation measures is increased

IActivity Output Indicator Target Baseline Means of
erification
Stocktaking |Performance of a  |Availability of a 1 baseline study |no such study; project reports
baseline study comprehensive in year 1 there is no recent
based on coastal baseline study; comprehensive
\vulnerability available knowledge desk review of
gathered available
knowledge
Coastal Create and operate |effective Clearing house [There is no climate [project reports,
monitoring [a Climate change mplementation of  [function is change clearing |institution reports
and observatory for clearing house operational by  |house mechanism
assessment [Tanzania for function mid-term
longoing monitoring
of CZM and Coastal
environmental status
and scientific
research
IAssessment of the [cost-effective measures are ad hoc reports from
economic viability and measures are identified for assessments climate
practical feasibility of lidentified for upscaling and  |available but none [observatory,
zdeaptﬁgagt:neasures upscaling and policy |policy uptake on [specific to this project reports
undertaking cost- uptake an ongoing basis |project
benefit analyses)
Policy lessons learned frominumber of policy 3 briefing notes |While there isa  |project reports;
linkages the project outputs |briefs provided to per year; 2 good degree of briefing materials;
documented key sectors and workshops information on workshop reports
regulators; number |during the projecticlimate change,
of workshops there is no
systematic effort to
inform policy
makers based on
project outcomes
district level IAmount dedicated to |Dar es Salaam |infrastructure project reports,
administration have |infrastructure Municipal budgets within plans and policies,
the capacity to maintenance from  [Councils district district-level
adequately manage |district budgets earmarks administrations are pudgets
rehabilitated appropriate low
infrastructure annual
allocations for
infrastructure
maintenance.
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One EBICAM Action [Number of plans One plan No plan exists as |project reports,
Plan for the coastal [approved approved by end yet but ICZM plans and policies
region is approved of project capacity exists

B. Describe how the project / programme provides economic, social and environmental
benefits, with particular reference to the most vulnerable communities.

The project is expected to deliver at =of targeted and interlinked economic, social and
environmental benefits, as well as serving as a model for future replication throughout the
country (see table below). The project will promote a set of innovations together with district
administrationshat will help create better living conditions.

Vulnerable groups benefiting from this project include:

- Rural communities and the urban poor whaose livelihoodsare highly dependent on
climateor who are particularly vulnerable to extreme weather evanfsrticular those
residing in or around mangroves in Dar es Salaam surroundiNgsdnerable groups
among the rural poor include women and worheaded households, unemployed youth.

- Fisherfolk who, due to the degradation of fragile ecosystems sschmangroves and
reefs, have seen fish stocks dwindle and have resorted to illegal fisheries to ensure food
security.

- Women and womerheaded households, who will directly benefit from the anticipated
reductions in woodfuel demand, as well as from irsedaaccess to safe water, which
will free time for other more productive activities.

- Small Businesseswhose investments are at risk from sea level rise and increased
variability, private sector and informal enterprises who lack adequate assets for
produdivity and profitability.

- Urban dwellers in both formal and informal settlements who are at risk of losses to life
and property from sea level rise and increased flooding, lack of sanitation and decreases
in access to safe water.

In addition, under @mponent 2, a number of environmental benefits are expected to accrue
from the project. The restoration of degraded mangroves can maintain water flow and
storage in the face of droughts, as well as provide protection against floods or storms. Other
envirommental benefits to be accrued by this project include nutrient cycling and water
purification, coastal protection, habitat and nurseries, and carbon sinks. Management and
restoration of ecosystems offer a valuable, yet untkzed approach for climatehange
adaptation, complementing other actions such as the development of infrastructure.
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The table below indicates a list of quantified expected benefits from this project:

IActivities and number of
beneficiaries

Expected Project Benefits

Componert 1 - Addressing climate
change impacts on key
infrastructure and settlements

Economic

Social

Environmental

Outcome 1- Adverse impacts of SLR and floods on coastal infrastructures and settlements are re

duced

Rehabilitate coastal protection
infrastucture to protect
settlements economic and
cultural infrastructure

# of direct beneficiaries: 150,0
residents in impacted area an
200,000 daily commuters

# of indirect beneficiaries:
450,000 users of protected
infrastructures

Increased lifespan ofi¢ Coastal
infrastructure for sustained
economic development (i.e.
buildings, hotels, hospitals, roads
and private residences,) and incre
the value of land along a total of
1.335km around Ocean Road anq
Kigamboni in Dar es Salaam.
\While it is difficult to estimate the
economic value of the assets to b
protected, the investments locate
the area can be said to be worth
millions.

Currently, about 8% of the land ai
of Dar es Salaam, 140,000 peopl¢
and economic assets worth more
than $170 millim, are below the
10m contour line, i.e. in potentially
\vulnerable areas, with 31,000 peq
considered at risk from sea level
rise. By 2030, without adaptation,
this will increase to more than
100,000 people and over $400
million assets.

Maintain the socidy and
culturally respected areas i.e
Mosque, Churches, Museum
and communication systems
ensure transport and circulat
of goods and people, protect
of property. The area is hom
among others to the State
House, a Hospital, a Ferry
terminal, FishMarket, a
Museum, Botanical Garden,
Hotels, Training Institute,
Embassies and Residences,
Commercial buildings and
assets, privatsectorassets

of coastal erosion,
conservation of
ecosystems.

Reduction of the rate

Cleaning up of the drainage
channés, dredging of estuarieg

selected urban centers

i of direct beneficiariesat least
75,000 residentand daily userg
in the impacted area

# of indirect beneficiaries:
495,000 residents of Dar es
Salaam

Reduce the riskf the infrastructurg
damage by floods through an

rehabilitation of storm drains ifincrease of 15% in drainage capahousehold assets, loss of life

in the targeted sitamaintenance of
property values; reductions in
insurance costs and premiums;
reduce losses in productivity. A
recent report estimates that
Individual annual climate events
have economic costs in excess of
1% of
GDP

Reduce the risk of other floo
related hazards such as loss|

maintain communication and
circulation channels.
Reduction of waterborne
diseases (i.e. malia, cholera)
and water pollution. With no
adaptation, the expected
number of people at risk of
annual flooding is estimated
0.3 to 1.6 million people per
lyear by 2030, rising to 1.0 to
2.1 million people per year b
2050.

environment.

Reduce damage to

Component 2- EcosystemBased Integrated Coastal Area Management (EBICAM)

Outcome 2 Coastal and shoreline ecosystems are rehabilitated and ICAM is implemented
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Mangroves and shoreline
ecosystem rehabilitation for
climate resilience through the
implementation of a GreenJob
program

# of direct beneficiaries: 50
GreenJobs participants; 7500
residents in Dar es Salaam

Indirect beneficiaries: Coastal
residents and users in impacte
areas 450,000 in Dar es
Salaam.

Enhance livelihood of coastal

communities; job creation; increas

income; reduced coastal losses. .

estimated 50 jobs will be created

through the GreenJobs Program.

Economic assets in the coastal zc
ill be protected (see above).

Improved Social security
and services; protection
infrastructure and proper
avoided losses due to

erosion. An estimated 50creation of buffer

lyoung people are expect
to participate in the
GreenJobs program.

Protection of coastal
environmental systen
and increased climat
change resilience;

lecosystemsincreased
ecological services
(water, soil, fisheries;
biodiversity). The
project is due to to
reforestl.5 linear km
of shorelineto
rehabilitate4Oha of
mangrove , as well a
75% reef coverage
growth rate by the en
of the project.

Promote altarative energy for
avoided deforestation

Direct beneficiaries: 10
households benefiting from
alternative and efficient energy

Indirect beneficiaries: 0

Promote low carbon growth
economy through the use of
renewable sources of energy;
increased econamproductivity anc
income. This is also expected to
reduce the energy burden to poor
rural families by promoting cheap,
reliable,effective and sustainable
energy sources.

Reduced smoke related
health hazards due to

firewood and charcoal arjdecreased

thereforehealth costs;
reduced time and work
burden on women and
children from gathering
and using inefficient woo
fuels.

Reduces Greenhous
Gases emissions and

deforestation;
maintained soil
fertility; carbon sinks;
maintained
biodiversity. The
project seeks to
achieve a 30%
decrease woodfuels
use, translated into a
deforestation rate of
less than 1.7%
annually

Benefits distribution: Project activities are expected to combine in order to deliver a
comprehensive system of coastal protection as aglksocial, environmental and economic

benefits to the local communities, responding to local priorities.

The objective is to create,

through a combination of "hardihd "soft"measuresa protective system whose benefits extend
beyond its immediate zonaf application. Someactivities are designed to have impacts and
benefits both locally and in a broader geographic area, for example the provision of alternative
energies will have immediate local impacts, secondary impacts as surrounding forests and

margr ov es

ar e

all owed to

regenerat e,
of soil fertility, fisheries, coastal protection extend much further.

and

tert

Similarly, some project

activities have secondary benefits, for example the rehabilitafioeefs is expected to benefit
fishing communities indirectly through ecological services, and coastal protection to the broader

coastal communities through the creation of a line protection.

The combination of project

activities in Componestl and? are expected to create multiple interconnected layers of coastal

protection: reefs, shorelines and mangroves, and sea walthe case of Dar es Salaamthe

Kinondoni peninsulathe reefs could be considered line of protection, the sea wall a sedon

line, and therehabilitated shoreline a thirth the upper part of the peninsuthge rehabilitated

reefs andnangrove cortggute the two lines of protection an efficient combination considering
the lower density of occupation of land directly behirld.the Kingamboni area, the sea wall
and rehabilitated shoreline directly behind it constitute the two lines of protection.
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Sustainability

Physical works undertaken as part of this project are all expected to outlast project duration. The
estimate life span of the sea wall, once rehabilitatedl upgradedwould be upwards of 50

years, whereas restored shorelines, mangroves and reefs, if maintained under proper
management, could continue to provide ecological services well beyond this duratistorel
drainage systems have a medium to leron lifespan (2660 years) and require regular
maintenance works. Maintenance costs will be integrated into district and City budgets after the
project is completed. Furthermore, successful activities g@pdoaches will be slated for
inclusion in the Medium Term Expenditure Framework (MTEF), hence integrated into district
plans and budgets for upscaling and replication.

Because the project cannot address the full spectrum of coastal adaptation negaseGbfh
includes activities designed to extract lessons learned and best practices towards a replication
and upscaling strategy and with a view to creating a qu
capacity to manage climate change adaptation isdaedhermore, activities dedicated to
ecosystem rehabilitation in Component 2 are also supported by training and capacity building of
local communitybased associations (user associations and NGOs) towards the institution of
communitybased management and eneament systems for mangroves and coastal ecosystems;
these activities, combined with the demonstration of enhanced ecosystem productive services,
are expected to create long term incentives and conditions for sustainability of project outcomes.
For examplethe introduction of alternative and/or efficient energy sources available at little or
no cost to coastal communities is expected to act as an incentive to promote reduced
deforestation rates in and around rehabilitated and conserved mangroves. iVitysvalitbe
supported by training of local associations and NGOs, some of which are already active in the
dissemination of alternative energies in Tanzania, and training for local communities and district
officers to promote rapid uptake and maintenaoiceew energy equipment. This will also be
supported by the agreement made by commuraged organizations to enforce-taie zones

within the mangroves.

Community based organizations in coastal communities have been functional for some years,
albeit with limited means, and serve as the primary interlocutor in all projects, national or
international. These organizations function on the basis of local consultations and elective
processes, and also respect customary rights and traditional authdmiteeklition, local natural
resource user associations are also active i1
associations. These associations will benefit from training and awareness raising through this
project; avenues will also be expdor to mobilize additional resources once the project is
completed, for example using REDD mechanisms, or through the LDCF project, which seeks to
build the capacity of NGOs working on climate change issues in coastafomesir work is
expected to coimtue after the project is completed, using regular channels and means, with the
support- and in association withdistrict administrations.

% see Annex 14 for a tentative list of activities included in the LD(@fept.
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Finally, other interventions related to climate adaptation focused on policy and institutional
linkages will aso make clear contribution to the sustainability of adaptation interventions: for
example the coastal adaptation activities included in the forthcoming LDCF project are aiming at
strengthening institutional capacities of NGOs and academic organizatiomschrte support

to interministerial and distridevel authorities in integrating adaptation concerns in local
planning. (A tentative logframe is included for the LDCF project, subject to approval by the
GEF Council, in annex 14).

C. Describe or provide an analysis of the cost-effectiveness of the proposed project /
programme.

The adaptation measures proposed by the project comprise a portfolio of measures taken out of a
shortlist of 150 different adaptation measures found asi cefééctive and mogbromising ones
among600 measures evaluated by UNEP in the frame of the UGIEP McKinsey study/ on
economics of adaptation.

Interventions in this project are of two different categories. First, a significant component of this
project 60s hteddogcencreta isvestinentsiinccoastal protection infrastructure and in
the rehabilitation of key coastal and shoreline productive assets. Heavy infrastrelctiee
measures selected for this project were limited to areas where immediate and uigentas
necessary, lest productive assets would be lost in the shorter term (for example, the rehabilitation
or construction of sea walls). In other cases, smatlale and less costly coastal protection
technologies have been selected, including thee afsnatural barriers to sea level rise and
flooding, and ecosysteimased coastal rehabilitation of buffer ecosystems. Although in some
cases, orime rehabilitation costs may seem elevated, these are expected to genertdeniong
benefits in terms ofasilience that far outweigh their shéerm costs.

The second group of interventions is comprised of technology transfer and modifications to the
current natural resource uses and management practices that are factors of vulnerability. These
activities,including the acquisition of productive assétgy. energy efficient cookstovesjave

been selected based on available studies and technical feasibility analyses and on the basis of
their potential for generating multiple social, economic and envirotahleanefits.

Experience from adaptation projects impleteenby UNEP and other agenciegs shown that
building adaptation measures based on ecosystem management principles will deliver better
returns on natural, human and economic capital investmehilg, & the same time maintaining
resilient ecosystems, using less natural resources and reducing social disp&Fities. an
environmental perspective, this project is expected to generate significant benefits through the
protection and rehabilitation adegraded and fragile ecosystems, who will then be able to

87 Shaping ClimatéResilient Development, The McKinsey Group, 2010.
http://www.mckinsey.com/App_Media/Images/Page_Images/Offices/SocialSector/PDF/ECA_Shaping_Climate%20Resilent_De
velopment.pdf

3 For example, redesigning adaptation measures sudloaab control infrastructures in Vietnam from dykes to
restored mangrove forests has delivered better returns on natural and economic capital investments than engineered
measures alone. Reid, H. and Hug, S. (2005)
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continue to provide key ecosystem services, including water filtration (mangroves, wetlands),
flood protection (mangroves, reedéd shorelines), carbon sinks (reefs and forests), as well as
biodiversity that is vital to the continued livelihoods of coastal communities.

The approach taken for the development of this project has also sought to build on linkages and
synergy with other projects under implementation or/and development, which igeskpec
generate multiple benefits nationally. By so doing the project presents the least costly means of
achieving rapid benefits.

The effectiveness of the adaptation measures implemented by the project will be tested and
measured during the course oétproject. This will involve undertaking an economic analysis

and performing cogbenefit analyses to ascertain whether each activity is an economically viable
option given climate change (under Component 3). The most successful activities will be
prioritized for upscaling to neighboring communes/districts and provinces and details regarding
their 1 mplementation wil| be disseminated wid
(Component 3).

Cost Benefit Analysis

For activities included in Componeft which includes mostly works of a physical nature and
targets infrastructures, costs have been distributed towards the most urgent required
rehabilitation measures. It is postulated that priority infrastructure needs should be addressed as
a matter ofurgency, but that a comprehensive package of interventions that includes also
activities in Component 2 (ecosystdrased adaptation) will be most effective in achieving
adequate coastal protection.

As regards the coastal area, the TanZasia | Mationhal @ommunication estimates potential
damage from sea level rise to at least 50 billion Tanzanian shillings. It is estimated that a limited
number of wellconceived and resiliensea wallscan protect large stretches of shoreline,
particularly when cominied with ecosysterhased measures such as mangrove restoration, reef
rehabilitation and shoreline revegetation. The average duration of a seawall can reach upwards of
50 years, with proper maintenance. Consequently, this project will supportynta@l
rehabilitation, (regonstruction and upgrade of degraded sea wall in areas at high risk of
increased sea level and wave action; the area identified for priority action is centered around Dar
es Salaam city, in llala and Temeke districts, where many keymsgo, social and cultural

assets are located, and are in danger of inundation in case of sea level rise (State House, Hospital,
training institutes, commercial buildings, foreign embasdesjnesseshotels). At a cost of
3,337,900 US$, this activity Wl generate adaptation benefits (protection from sea level rise) for
more than 450,000 people, 200,000 daily commuters, and help protect over 170 million US$
worth of public and private investment and infrastructure.

Activities designed to rehabilitatirainage systemsare aimed at reducing damage from floods.
Benefits from these activities generally include: reduced flood damage to public and private
facilities, land value enhancemergductions in traffic delayseduced economic losses, clean

up andmaintenance costs, Reduced emergency relief costs, increased possibilities for recreation
opportunities (in or around natubased systems), alleviation of healtlzdwas and waterborne
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diseases,aeduced risk to life and improved water quafity Dependingon the type of drainage

system (natural or engineered), costs will vary. Engineered systems are typically used in highly
urbanized areas (underground drainage and filtering systems), whereas natural systems such as
ponds, biofilters or basins can be usetess urbanized areas. The project will dedi@f@ 000

US$ to the rehabilitation and upgrade of drainage systenmiénarea particularlprone to

flooding in Dar es Salaam (city center), which will provide direct adaptation benefits (protection
from flooding and its impacts) to approximatei$,000 residentsnd daily usersnd indirectly

to at least 495,000 urbarsers

Ecosystems targeted for rehabilitation under this project are currently subject to two different
types of uses: authorized usés;, example for recreational purposes (reefs and beaches) and

unauthorized uses, for example illegal harvesting of trees for woodfuel making (mangroves).
The project intends to work with local communities and users in order to devise sustainable
managemt systems for all ecosystems under rehabilitation, that will include the development
of notake zones, but will also establish continued authorized uses (for example, leaves
harvesting for local traditional medicine). In cases where illegal uses aszldaua basic need,

as is the case for energy derived from mangrove woodfuels, the project will provide incentives
and alternatives, in order to reduce opportunity costs for local communities.

The cost ofmangrove rehabilitation supported by this projeés 35,000 US$,including the

costs ofconsultancies, environmental engineering services and assesgqaipsient, biomass,

and labour. These costs were further validated based on advice received from local NGOs and
mangrove management experts in thentoy, as well as through field visits during project
preparation.This also includedcosts for the training of local communities on sustainable
mangrove management and u$his is expected to achieve rehabilitation (through replanting
and hydrological retoration) of40 hectares of mangrovesThe costs of mangrove rehabilitation

vary greatly from one area to the next, and depending on methods used. These have been
reported to range froras low as 4$/ha (e.g. VietNant} to 225$/h&’, and in some cases/en
3000%$/h&. This depends othe state of degradation and tree mortalitiiether planting alone

is required or if hydrological restoration is required, as well as the type and availability of
species propagulesand seedlings, labour and expertise sostansportation. In the case of
Tanzania, costs of mangrove rehabilitation were derived from previous experience in similar
projectsas well as from local consultations.

There are currently 2000 hectares of mangroves approximately in Dar es SHlgaexpected

that the rehabilitation will not only restore the mangrove to its original functional state but also
assist in the expansion of area of coverage. This activity will directly benefit approxim@aély
people who are residing near or usthg targetednangroves, but indirectly the entire district
populations stand to benefit from restored ecosystem services from the maniravgsoves

3gGrigg, N. Benefits and costs of urban drainage and flood control projects, in Effects of Urbanization and

Industrialization on the Hydrological Regime and on Water Quality, IAHS-UNESCO,1977.

“C UNEP-GEF: Technologies for Climate Change AdaptatioBoastal Erosion and Floodifig2011.

“I Lewis, R. Mangrove RestorationCosts and Benefits of Successful Ecological Restoration, Proceedings of the

Mangrove Valuation Workshop, Universiti Sains Malaysia, Penar) April, 2001. Beijer International Institute

of Ecological Economics, Stockholm, Saen.

“2Spurgeon, S. Thesoe®conomi ¢ costs and benefits of coastal habit
Pollution Bulletin 37(812): 373382
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provide coastal erosion services to the immediate area located behind them. For example, in tall
mangroveforests, the rate of wave reduction per 100 m is as large a&:26@y are also known

to increase the sustainability of harder coastal protective systems, such as dikes and sea walls,
when located around them. In one example, in Viethamctea s t restore@ dangrove
system led to a reduction of wave height from 4 m to 0.5 m and prevented all damage to the sea
dike. Healthy mangrove stands also provide clear waters (through sediment trapping) for corals
and reef ecosystems that also support fisseaind coastal protection services. Some sflidies
have estimated the value of services provided by mangroves globally, and found that mangroves
provided 6696 US$/ha/year in waste treatment services, 466 US$/ha/year in food production and
1839 US$/ha/yeami coastal disturbances protection. Other studies cite a combined value of
9270 US$/halyear (see footnote 58). Based on this data, the additional value created by this
project would be 0JS$ 370,80 USS$.

Mangrove restoration will be supported by efoto curb deforestation through the provision

of alternative and efficient energy sources. The cost of these activities supported by the project
is 76,90 $ including the costs of equipment and the costs of training for local communities,
undertaken tlough local organizations, with the collaboration of experienced NGOs (e.qg.
TaTEDO) and participants in the GreenJobs Program.

An analysis of the opportunity cost for local communities resulting from-iregkbsed
restrictions on mangrove use for fwebod reveals that the economic benefit accrued to
households from the production and sale of charcoal, for example, is on average 11$ per bag
(prices vary regionally and have been known to reach 17$ in some places). Conversely, the cost
of using charcoal or modfuels is high, since under current low efficiency conditions the monthly
expenditure for charcoal per household per month is estimated at upwards*of Zéf% of

course does not reflect the costs to the ecosystem, decreasing availability of worzksesoul

the degradation of productive functions, nor the time and labour burden borne by women and
children. A 2007 study found that charcoal and fuelwood were the two leastfiausive
sources of cooking (when compared to LPG and electricity) arse:ied negative cebenefit

ratios as well as negative Net Present Value f&fiagen factoring in time and health costs.

The project expects to readkB00 households in targeted project sites through the provision of
efficient and alternative engrgources (the average household size in mainland Tanzania is 5.7
persons), and to reduce woodfuel use by at least 30%; extrapolating from available data, this
would mean reduced fuelwood consumption from 1 ton per capita annually (or 5.7 ton per
householfito 0.7 ton per capita (or 3.99 tons per household). This would result in deforestation
rates in project sites reduced from over 2% annually in mangrové aeas3% annually by the

3 Kathiresan, K. The importance of mangrove ecosystems,-UNVWEH.

“ see for exampleCost anz a, ge,R., De ®dof\ R., Farber, S., Grasso, M., Hannon, B., Linnberg, K.,

Naeema, S. , O6 Nei | |, R. V., Parvel o, J ., Raski n, R.g., Sutto
ecosystem services and natural capital. Nature, 387 : 253-260.

4SwWorld Bank, 2009 and Meregl. et al, Protecting and restoring forest carbon in tropical Africa, 2011. See also)

“°palmula, S, and M. Beaudin. 2007. Greening the Charcoal €Baibstituting for Charcoal as a Household

Cooking Fuel in Dar es Salaam

“" GETTING STARTED ON REDD IN TANZANIA: A SCOPING STUDY FOR THE KATOOMBA ECOSYSTEM

SERVICES INCUBATOR, 20089.
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end of the project, less than 1% annually if one accounts for mangggeeeration created
through the project in the longer term.

In addition, it has been demonstrated that the use of improveestmads could result in a 30 to

50% reduction in fuel requirement. This is likely to have significant benefits for womee, sin

like all household tasks, fuelwood collecting in Tanzania generally performed by women. It was
estimated that on average, under current consumption rates, women have to collect and carry
13.7 kg of fuelwood each day, over a distance of 6.3 km. Anytiggiare reduction in fuel

needs will therefore help free time and burden for women to undertake other productive tasks.

Furthermore, the cost of charcoal has been steadily rising over the past few years, taking into
consideration decreasing suppliesl amcreasing demand. Today a bag of charcoal in Tanzania
can be purchased for up to 13$but its efficiency remains low (meaning the 11$ investment

will only last a few days at most). A triple combustive efficiency from improved cookstoves
(currently eeimated at 5 to 10%) alone would help maximize the use of resources, albeit these
could remain resources unsustainably obtained. Improved cookstoves and small solar appliances
such as solar lanterns, and solar charging stations, can help create a taomaldesenergy

supply at local level. Levels of investment required by communities are generally low, including
for maintenance, and local production can be increased through cooperation with the private
sector. This project will introduce these meckars as incentives to support the ecosystem
based adaptation strategies, and will work with the local governments and stakeholders to define
a strategy for building on successes and replicating this strategy through the Tanzanian Energy
Policy and REDD stitagy.

The cost ofreef rehabilitation supported by this project is 110,000 US$ to support work
conducted by local NGOs in partnership with local communities and district administration to
undertake targeted reef rehabilitation, using in situ seedinpoagt and awareness raising
among reef users. The entire coast of Tanzania is lined with fringe reefs, spread out into patches
and surrounding islets and exhibiting varying degrees of degradation. Reefs constitute the first
line of protection against wavaction, storm surges and sea level rise. Although a visual census

of reef coverage and health has not recently been completed, most data sources place reef health
at 20 to 45% of biocover in most locatihsvith some areas completely destroyed by dytami

fishing or unsustainable uses.

The total annual economic value of reefs has been estimated at between US$100 000 and
US$600 000 per kfn The value of reefs and mangroves for shore protection depends on the
activities under way or planned along a maufér stretch of coast. For example, in Indonesia,

this has been estimated at US$829 per km for reefs adjacent to sparsely populated areas where
agriculture is the main activity (based on potential agricultural losses from lack of protection),
and up to 1million US$ per km2 in areas where tourism is the main acifityn another

“8ocal observations.

“9Wagner et alRestoration of coralreef and mangrove ecosystems at Kunduchi and Mbweni, Dar g5 Gitlaa
community participation2000.

S0 UNEP-wWCMC (2006) In the front line: shoreline protection and other ecosystem services from mangroves and coral reefs.
UNEP-WCMC, Cambridge
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example, in Sri Lanka, it has been estimated that 1 km of reef protects 5 kilometres of shoreline,
and 1 knf of coral reef can prevent 2 00F of erosion a yeat"

The projet will support the execution of reef rehabilitation works in a total area of 2600 m
(spot seeding and transplantation), which, associated with protection and management, is
expected to lead to a gradual restoration of reef coverage and health in andrastoned areas.
Although the immediate scope of work is limited, it has been deemed that, under appropriate
management, reef growth could be multiplied rapidly. Documented experience in Tanzania
showed that transplanted corals demonstrated 90 to 106f¢adwafter 8 months, and growth

and increased coverage rates of 54% to 125% for certain species after 23 months. Therefore,
combined with appropriate training for local communities and reef users, this project could help
increase reef coverage by areege of 75% annually (for an estimated area of 18, 733yrthe

end of the project, continuing exponentially). It should be noted that dynamite fishing has not
been reported in the targeted project areas for some time, however, previously degraded reefs
have failed to recover under natural conditions and some unsustainable uses remain, such as drag
nets and anchoring. In pure monetary terms, using an estimated value of reef services of 600,000
US$ per Knd per year (see page ZY, the project could gengma value of 11,400$ by the end

of the project (0.019 kf which would continue to increase by 75% annually (61,093 US$ after

4 years). The number of beneficiaries from this intervention is an estimated 10,000 persons,
comprised of reef users, tourismenators® and visitors, fishing households, as well as those
benefiting from increased ecological services and protection.

Shoreline revegetationwill be undertaken at a cost 67,30 US$, along a stretch @600min

Dar es Salaam city center (1500mdan 20m wide bandimmedately behind the restored sea

wall (in certain cases the revegetated band would occupy the top, soil filled part of the sea wall)
The expected adaptation benefits include the rehabilitation-creegion of a buffer zone that

will simultaneously help reduce erosion, promote the retention of sediments, reduce flooding and
storm impacts, and reduce the possibility of settling or construction too near the water line (ie
promote gradual retreat), and complement other measuresasucangrove rehabilitation, and

sea wall rehabilitationlt is also expected that this will help create a new recreational space.
Although there exists some vegetation in the area along Ocean road, it has been found to be
sparse, with some denuded pa;hiecluding small sirdholes, damage from large tree roots.
Grasses and large trees are sporadically placed along the stretch, though species resilience is
uncertain and the density of vegetative cover is insufficient to provide efficient soil retention
functions. The costs of revegetation include procurement of materials and equipment (trees,
seedlings, soil, fertilizer and compost), labour, training as well as the costs of procuring expertise
for assessing species resilience and landscape design.

51 Berg et al., 1998, Environmental economics of coral reef destruction in Sri Lanka. Ambio 27: 627-634. Brander, R.W.,

Kench, P.S. and Hart, D. 2004. Spatial and temporal variations in wave characteristics across a reef platform, Warraber

Island, Torres Strait, Australia. Marine Geology 207: 169-184.

2 There are various estimates of the value of reefs. In adg #te value is estimated at 1 million US$ annually
(Indonesia); in another 350 million US$ (Belize, WRI). The value indicated here is therefore a conservative
estimate.

%3 Tourism operations in Tanzania coastal zones consist mostly in diving and suprkeanzania receives more

than 600,000 visitors annually, mostly due to its natural resources and wildlife. Most tourism (more than 80%) in
mainland Tanzania is concentrated inland, whereas coastal tourism infrastructure is less developed as compared to
Zanzibar.
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The expected benefits of ecosystem rehabilitation included in Component 2 are also
proportionate to the costs of such activities, and in many cases, will exceed the costs (including
opportunity costs). Ecosystem services provided by healthy ecosystemdfiaudt db value;
however, there is growing evidence as to the-efisttiveness fothese measures. For example:

- An investment of USD 1.1 million on restoring nearly 12,000 hectares of mangroves
in Vietham is estimated to have saved USD 7.3 millionyeer in dyke maintenance, while
providing ecosystem services such as physical protection to coastal communities as well as
productive fisheries (IUCN).

- Another case study, in Jamaica, supported by URERemonstrated that coral reefs
explained or influeced 83% of the beach erosion, with the width of coral reefs playing the
main role (59%) in reducing erosion. Furthermore, sea grasses explained 41% of the beach
erosion, with the width of sea grasses playing the main role (47%) in reducing erosion.

Ecosystembased adaptation measures have multiple benefits for the environment and
livelihoods that often exceed their costs and help prevent climate induced losses. Rehabilitated
reefs and mangroves will regain their productivity in terms of fisheries,imitiediate benefits

for local fisherfolk; restored beaches and shoreline will provide added esthetic and recreational
value, and potential for added touristic use.

Finally, adaptation options that were considered but not retained for this projectsiong ex
costeffectiveness or feasibility in the context of this project include:

- The rehabilitation of all sea walls in major coastal settlements.

- The use of engineered structures alone as means of adaptation for the coastal zone
- The relocation of poiinfrastructure, transport terminals and fishing docks

- Construction of dams and dykes against flooding

- Construction or rehabilitation of groyne systems

- Resettlement of coastal populations or relocation of buildings

- Potable water transports and transfers

- Desalination

- Extension of the electricity grid or promotion of fossil fuels, liquid gas or kerosene

- Exsitu coral reef nurseries.

D. Describe how the project / programme is consistent with national or sub-national
sustainable development strategies, including, where appropriate, national or sub-
national development plans, poverty reduction strategies, national communications, or
national adaptation programs of action, or other relevant instruments, where they exist.

This project has been developedinlime t h Tanzani abs key devel opm
progr ams, as embodied in Tanzaniabds Devel opme
Growth and Reduction of Poverty, and sectoral policies.

54 As illustrated in the UNEP Regional Seas programme report: Using ecosystems to address climate change i
Ecosystem based adaptation, 2010.
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This project is also a direct tool for the implensgenti on of Tanzaniabds Na
Environmental Coastal Management Strategy (I€Mpbjectives, which include the
improvement of the wellbeing and livelihoods of all coastal resources users, the need to
undertake environmental planning and managenaénkey economic opportunities and to

manage geographic areas of concern and critical habitats, while supporting local initiatives for
intersectoral development.

Tanzaniads I nitial and Second National Commun
Action emphasize the urgent need to promote adaptation and resilience in the coastal areas.
Vulnerable sectors highlighted in the NAPA include agriculture, water and health, and energy.

All the project activities fall within the National Climate Changeapthtion Strategy and Action

Plan of 2010. It is expected that after the completion of the project, successful activities and
approaches will be slated for inclusion in the Medium Term Expenditure Framework (MTEF),
hence integrated into district planscifdating the longterm mainstreaming of climate issues

into local planning.

The project is also consistent with the principles of aid harmonization and coordination, as
embodied in the Joint Assistance Strategy and in the One UN Joint programmeaeantpkbioy
development partners in Tanzania.

E. Describe how the project / programme meets relevant national technical standards,
where applicable.

Interventions targeting infrastructure rehabilitation, construction of new structures, or including
constuction works will be implemented in strict adherence with Tanzanian standards and legal
provisions for environmental impact assessment (ElAs enshrined in the Environment
Management Act of 2004), as well as procurement and tender rules. Best intafrs#indards

will also be respected in the development and rehabilitation of coastal protection structures.

The EIA regulations provide a clear and transparent process for evaluating impacts of projects
from screening to ministerial decision and inchgliaccess to information provisions. The
associated regulations provide a list of projects requiring mandatory EIA, including (as relevant
to this project):

- Water resources development projects (dams, water supply, flood control, drainage)
- Introductionof new tree species and development of forest plantation
- Dredging of bars, groynes, dykes and estuaries

A number of other smallescale activities included in this project are subject to registration
under the EIA regulations but may not require an Assess The Act further provides the

timing and responsibilities of the various stakeholders throughout an EIA process. Activities that
are likely to be subject to EIA regulations include budgetary provisions for the process.
Preliminary assessmentscondued wi t hin the Ministry of Publi

5|CM Strategy, 2003.
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Office indicate that the proposed activities, although subject to EIA procedures, will not present
undue environmental negative impacts. In the case wheaatigipated negative impacts tea

the detailed EIA to recommend against a proposed activity, a more suitable intervention will be
designed to achieve similar objectives, subject to approval from project Committees. For a
preliminary environmental and social impact screening, see Annex 8.

Building codes and other construction will also be undertaken in adherence with the Land Use
Planning Act of 2007 which, among others, indicates matters to be included in land use plans.

Interventions designed to provide technology transfer, traimnmextension services, including
the GreenJobs program, or that will include local community participation in works will also be
conducted in adherence with Tanzania labor codes.

Interventions targeting ecosystem rehabilitation will be planned andtaekde in accordance

with the above, as well as the relevant sectoral laws and regulations including the Land Use
Planning Act, the Integrated Environmental Coastal Management Strategy, the Forestry Act
(2002), Environmental Management Act (2004).

F. Describe if there is duplication of project / programme with other funding sources, if
any.

This project is designed on the basis of knowledge, studies, and analyses provided by other,
ongoing related projects and programmes. As such, it benefits fromsalermale body of
knowledge, stakeholders and processes. A preliminary analysis of ongoing initiatives was
undertaken at the start of project design, in order to determine best practices and possible areas
of duplication. A list of ongoing related projecan be found in the Annex. To date, no other
project has tackled, to the level sought by this proposal, coastal issues in an integrated manner.
Few initiatives provide significant support for concrete investments in coastal adaptation, and
fewer stil promote ecosystethased approaches to coastal resilience. Hence this project is both
building on existing available knowledge and practices, and pioneering new approaches to
adaptation.

The project is expected to be implemented in conjunction weh_IDCF project (submitteth

Octobe) that also focuses on adaptation in coastal areas. Although the major focus of the LDCF
project is on institutional capacity building and on broadening the stakeholder base, it is also
expected to invest in the implenmtation of adaptation measures in different sites along the
coastal zone (Pangani, Ruijifi, Bagamoyo, Zanzibar). The LDCF project also includes activities
designed to strengthen the capacities of NGOs and the academic institutions to become active
participaits in adaptation related initiatives, as well as support to interdepartmental and district
level planners in integrating adaptation concerns into planning frameworks. These activities are
designed to strengthen the foundational capacities required tiowmimplementing adaptation
measures and for the ongoing replication of adaptation strategies eaisiryhence the LDCF
project, when implemented is expected to make a lasting contribution to the sustainability of all
adaptation projects in the couptincluding this proposal. Given these complementarities, joint
implementation management mechanisms between the two projects will be pursued, and the
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LDCF project will be expected to make contributions to the knowledge components of this
initiative, through participation in the Climate Change Observatory (for example by ensuring
studies produced by the LDCF project are shared within the Observatory and other national
networks, and by creating linkages between the LDCF supported internship program and the
GreenJobs program). In cases where it is administratively feasible, joint procurement and
execution arrangements will be sought for similar works in order to reduce costs and delays. (A
tentative logical framework for the LDCF project is presented neari4)

Coordination among all partners in Tanzania, through exiting donor and thematic coordination
fora will be actively pursued. For example, this project will be discussed through the climate
change coordinating group, which includes all relevané Iministries, donors and NGOs.
Coordination wil/ be ensured through the Vic
Executing Agency for this project. During the inception period, a thorough assessment of
ongoing relevant initiatives and programwill be made, and stakeholders and partners will be
invited to participate in project Committees, as well as in the Climate Change Observatory,
which will act as a chief knowledge coordinating mechanism. The Project Steering Committee
may create techrét task forces or subommittees to allow for coordination on specific
adaptatiorrelated themes, if required by partners, in order to allow broadest participation. This
will include a subcommittee comprised of Project Managers from relevant initiatites will

meet on a regular basis to coordinate and seek opportunities for synergistic implementation.

G. If applicable, describe the learning and knowledge management component to
capture and disseminate lessons learned.

Component 3 of this project dedgmes both the crossutting and specific knowledge
management functions that will be undertaken in this project. These include stocktaking and
monitoring of various project indicators, as well as the creation of a Climate Change Observatory
that will function as a clearing house for information related to project themes. The promotion
of policy linkages based on project lessons is also included in Component 3. It is expected that
the Climate Change Observatory will become the chief mechanism wherepyatada
knowledge is transformed into policglevant tools at the national and local level. In order to
focus on concrete activities, however, this project focuses on the necessary elements for
successful activity implementation and policy linkages, aibdwerk with other projects and
initiatives to disseminate information as ceffectively as possible.

H. Describe the consultative process, including the list of stakeholders consulted,
undertaken during project preparation.

This project builds 0 a long history of consultation and cooperation on adaptation in Tanzania.

In designing this project, all stakeholders were consulted and their inputs introduced in the
various projects through discussi oamwithioteed by t
ministries. This project has been discussed at highest levels, including through reports to
Parliament as well as through the Climate Change Steering Committee. Various other partners
were consulted, including bilateral donors active in riagions targeted or in the country on
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themes relevant to this project. Further discussions on the formalization of roles and
contributions are expected to take place during inception.

The Vice Presidentods Offi ce hnesminisiriesdaad dtherk e n
stakeholders who will be called upon to play a role in this project. Each ministry listed below
will participate to the project through natiodalel contributions as well as through their

c

decentralized offices at district an

d ébdevels.

Stakeholder

Expected participation in the project

Pri me Mi ni s(1) kegiorsg
Administration and Local Governme
(PMORALG) and

(2) Investment and Empowerment
(PMO IE)

PMORALG will serve as key liaison between the project
local administrations. It will provide oversight and an ov
policy supervision function so that activities to be delivers
district level are undertaken in accordance with po
regarding decentralization, and delivery of district budgets
PMO IE will provide policy level guidance on empowering
local communities to sustain adaptation measures that wil
instituted in the project areas.

Ministry of Foreign Affairs and
International Ceoperation

The Ministry will play an advisory role in thiproject, provide
advice on best practices for adaptation and on linkages be
national institutions and the MIE; the Ministry will also ser\
as relay between the project and the Adaptation Fund Bog

Ministry of Finance

The Ministry will participate in providing assistance to local
authorities in mainstreaming climate change into their locg
development plans. The Ministry will also coordinate and
oversee financial flows between national and lbeat|
partners. The ministry will participate attivities related to
assessment of cesffectiveness, be informed of analyses
related to the costs of adaptation, and will also participate
awareness raising efforts towards policy uptake.

Ministry of Natural Resources and
Tourism

The Ministry will be responsible for coordinating and
delivering the project components related to ecosystem
rehabilitation and monitoring.

Ministry of Energy and Minerals

The ministry will provide services in order to deliver the
alternative energy technologies to taegecommunities.

Ministry of Works

The ministry will be responsible for developing terms of
reference, procurement and monitoring the delivery of all
infrastructure components of this project.

Ministry of Communication, Science
and Technology

The Minidry will participate in developing the Climate Cha
Obsevatory and will work with th&/PO to support its
operations. The ministry will also provide linkages betweg
the project and national research facilities.

Ministry of Education and Vocational

The Ministry of education will provide linkages to universit

Training

and will participate in the creation of the GreenJobs progré
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Ministry of Labour, Employment and[The Ministry will operate the GreenJobs program and will
Youth Development provide adice on climate related education in project sites

Ministry of Lands, Housing and HumThe Ministry will provide advice at national level on the
Settlements Development integration of climate risks into land use planning, urban
planning and the revish of relevant codes. The Ministry wi
also provide advice on enforcement of regulations.

Ministry of Community DevelopmentThe Ministry will participate in the project by providing adv
Gender and Children and guidance on the integration of genelguity and gender
sensitive activities, as well as on the monitoring of commul
level resilience and welleing. The Ministry will participate
activities related to livelihoods development.

Tanzania Meteorological Agency  [The agency will provide alnate related information, includin
early warnings in project zones, designed to feed into
feasibility studies, impact assessments as well as resilieng
modeling.

The following district and regiondével administrations were consulted during the tpment
of the project and are intended to be at the forefront of project implementation.

Temeke Municipal Council
llala Municipal Council
Kinondoni Municipal Council
Dar es Salaam city Council

= =4 4 -4

The following paragovernmental and negovernmental (&Os, private sector) stakeholders

have been invited to participate in the project development and implementation. This list is
subject to expansion once contributions and roles are formalized, during project inception, and
broader consultations can takaqe at all levels.

- National Environment Management Council

- Environmental Protection and Management Services

- University of Dar s Salaam including the Institute of Resources Assessment and water
Resources Engineering Department

- Tanzania Tradional Energy Development and Environment Organization (TATEDO)

- Tanzania Association of Tourism OperatfraTO)

- Tanzania Natural Resource Forum (TNRF)

- Tanzania Port Authority

- Dar es Salaam Water and Sewerage Authority (DAWASA)

Consultations o climate vulnerability and adaptation have been occurring at community level
since the development of the National Adaptation Programme of Action in 2007. During this
process, consultation with stakeholders was undertaken in 13 districts and 52 watl$oes
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communities including Bagamoyo, Pangani, Rufiji, Mtera, MbeShinyanga and Dar es
Salaam

Il n 2009, The Vice Presidentés Office, with su
participatory Climate Impacts Assessment, that involved leval Iconsultations, using methods

ranging from villageevel focus groups and surveys (100 sampled respondants),-tmname

interviews with local leaders, technical representatives and representatives of interest groups.
The final output of this exer@® contains the most recent expressions of local level perceptions

of vulnerability as well as an analysis of vulnerable sectors for Tanzania, including in coastal
areas.

More recently in 2010 and 2011, for the purposes of this project;feemal consiltations at the

local level for project development occurred in the districts of Pangani, Bagamoyo, and llala and
Temeke (around Dar es Salaam), as well as in other locations along the coast (for the LDCF
project).

Finally, interministerial consultaticc have been continuing throughout the process of project

development, including through decentralized local officers who have been tasked with
maintaining contact with local communities and to mobilize additional information as required.
A series of techical design workshops at central and decentralized level were convened to
provide additional guidance on project activities, involving all ministries.

Contacts and consultations with project partners have been maintained throughout the project
design vith the key partners in order to feed into technical design and to refine outputs and
activities.

I. Provide justification for funding requested, focusing on the full cost of adaptation
reasoning.

Funding from the Adaptation Fund is requested in orerbegin immediately with the
i mpl ementation of concrete adaptation activit
change. The project covers the full costs of adaptation in the coastal regions as follows:

- Through the construction or rehbtaition of protective structures along the coast, the
project is covering the full costs of adapting to sea level rise, increased tidal pressures
and storm surges in selected sites along the Tanzanian Coast. These costs include the
costs of modifying eisting infrastructure as well as rehabilitating buffer ecosystems
for increased resilience and natural protection.

- The project is building on existing knowledge and best practices, scientific evidence
and technology, and also promotes innovative praciiteghe management of fragile
ecosystems. The AF funds are used to promote innovative ecodyssenh
adaptation pactices, that are known to increase the effectiveness of other adaptation
measures

®Vice Presidentodés Office, Climate Change | mpacts Asses:
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Component 11 Addressing climate change impacts ondy infrastructure and settlements

Baseline

A number of key coastal and shoreline infrastructures are under increasing pressures from human
activities and coastal erosion. In general, projects that target climate change in Tanzania have
yet to address thinfrastructural aspects of adaptation, due to a lack of means, and because most
projects were focused on Stage 1 or pilot adaptation measures. The business as usual scenario in
the coastal areas would see existing infrastructure become increasinglgiuate] particularly

in Dar es Salaam, whether or not climate change scenarios for Sea Level Rise are realized.
Under a sea level rise scenario, these infrastructures would be ineffective in protecting economic
investments and human settlements alongtiaest.

In addition, human settlements would continue to suffer from the impacts of floods due to
sudden heavy precipitation events. It can be expected that without intervention, lives will
continuously be lost, key productive assets will degrade,dimduagricultural lands, and cities

will be come increasingly dangerous, including from a health and sanitation perspective. Water
related diseases are expected to increase under climate change if no interventions are in place to
ensure proper evacuatiah floodwaters, of sanitation and to ensure water quality is safe from

the effects of sea level rise or drought.

Adaptation additionality

Al t hough this project iIis not expected to addr
will help in covering the costs of making selected installations more resilient to climate change

by funding their rehabilitation, retrofitting or modification in order to take into account modified
coastal regimes. Under Outcome 1, costs are related to the rehabiltatconstruction of

coastal protection infrastructures:

- Raising,modifying, reconstruction and refillingpf sea walls in Dar Es Salaam: sea
walls and revetments form the baseline of coastal protection in Tanzania and
constitute a significant investmeint and of themselves; this project seeks to ensure
that this infrastructure- which is already showing signs of degradatioremains
adequate to deal with sea level rise, increased storm activity and tidal pressures.
Additional costs of adaptation aréetrefore the costs to repair, elevate and/or
strengthen the existing structures where they are showing signs of degradation and
around key economic assets in Dar es Salaam, as a priority.

This project will also fund the costs related to avoidingatieerse impacts of increased floods

in areas due to receive increased precipitation, by providing the means of increasing drainage
and storm water evacuation. The additional costs are related to the costs of civil and
environmental engineering works, suaé enlarging underground drain systems in urban areas
(piping, connections, reservoirs). Along with the measures in Component 2, which are targeted

46



towards buffer ecosystems, this project is expected to generate increased resilience and
protection benefitan the targeted site

Elements covered under outcome 1 should be seen in conjunction with activities foreseen in

Component 2, as together these activities form a comprehensive and effective coastal protection
system.
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Baseline Situation

\Value/Cost

IAdaptation Activity

Cost

There exists a sea wall aroun
Dar es Salaam which currently
LINPGSOGa 2yt e
low lying areas.

)Along Ocean Road and
Kigamboni, the wall is showin
sings of degradation and in
some places, complete
subsidence or dappearance.
The average rate of erosion fqg
the city area has been
estimated about 3, 5 m/year.

The value of property
potentially lost to a 0.5n]
sea level rise in Dar es
Salaam city is 49.83
billion TShs and 85.97
billion in case ofa 1.0 m
rise.

Repaing, construction and
upgrading the sea wall to allow
the infrastructure to withstand
stronger tidal pressure, currents
and storm surges, along with
higher mean sea levels.

3,337,500 for 1335
km rehabilitation and
upgrade intwo
stretchesalong Ocea
Raad and Kigamboni
around Mwalimu
Nyerere Institute.

There are currently annual
flooding events in Dar es Sal
during heavy rain episodes, d
to the insufficiencies in the
actual drainage systems. This
results in significantly disrupte
circulation. Stkd rivers also
prevent rainwater from
reaching sea channels, leadin
to coastal flooding.

Existing drainage syster|
have been established f
many years and some
works are ongoing in Dg
es Salaam and other
coastal areas to maintai
rehabilitate and upgade
the network. However,
this work does not, take
climate change or
increased severe
precipitation events into
consideration and there
has not yet been any
attempt at upgrading the
system in central Dar eg
Salaam

'The project will support the cost
of cleaning, upgrading, and whe
necessary enlarging the drainag
structures inone floodprone areg
of Dar es Salaam city center

200,000% to cover th
costs of works in Dal
es Salaam and the
additional costs of
factoring in climate
change into ongoing
urbanstructure
design.

Component 21 EcosystemBased Integrated Coastal Area Management

Baseline

There is currently no ecosystdmsed coastal area management framework in Tanzania,
although it is increasingly recognized that the fragile ecosystems ao#is¢ and in the Lake
region play a crucial role in sustaining communities and their own resilience. Existing
coastal management frameworks are not completely implemented, and enforcement is
lacking for some key aspects of natural resources managemauatling nebuild or notake
zones).

The degradation of mangroves, reefs, sea grass beds and wetlands are all factors of coastal

vulnerability and are also all factors of community vulnerability. However these fragile
ecosystems are under pressuresnfrolimate as well as human activities, specifically
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mangrove tree species are subject to exploitation from local communities to satisfy energy
needs.

Adaptation additionality

This project will therefore support the additional costs of rehabilitatiedragile ecosystems

and of mitigating the elements of human pressures that are causing their degradation. This
will ensure that the coasts are resilient and can respond to climate shocks, while continuing to
provide valuable ecosystem services suchrategtion against floods, animal habitat, water
filtration and supply. Without this project, these ecosystems would gradually disappear, and
the coasts and shorelinesnd the communities who live thergvould be starkly vulnerable

to climate change ingzts.

Under Outcome 2, this project will provide funding to local institutions, working with
vulnerable communities and NGOs, to support the rehabilitation and sustainable management
of fragile ecosystems, such as:

- Rehabilitation of mangroves, includj the costs of dredging where necessary to
improve water flows, replanting of resilient and appropriate species, fencing, and
capacity building for local organizations to enforcetake zones and buffer zones
using communitybased mangrove managementeyss.

- Rehabilitation and protection of reefs, including collection of specimens, construction
and operation of coral nurseries (in situ), transport, monitoring and maintenance.

- Shoreline reforestation costs include the costs of purchasing seedlmegdient and
appropriate species, costs of labour for replanting as well as capacity building for the
sustainable management of rehabilitated zones and the enforcemeitaké zones.

- Provision of alternate energy sources and equipment to local cotigausp as to
reduce mangrove exploitation and maintaining this beyond the project lifetime.
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Baseline Situation

\Value/Cost

IAdaptation Activity

Cost

The mangrove forests and cove
an area of more than 2000 ha ir
Dar es Salaam area,. Although
there isno evidence that shows
decrease in overall area under
coverage, direct visual
observation reveals areas of
degradation, in some areas sevV|
(e.g. around Dar es Salaam) du
to deforestation. The reported
rate of mangrove deforestation
coastal Tanzaaiis 2% (to be
treated with caution due to the
illegal nature of the
phenomenon).

The value of mangroves an
wetlands is not known in
monetary terms for
Tanzania. There are limiteg
studies on the economic
\valuation of mangroves ang
wetlands in Tanzania.
Economic valuation of
mangroves in other East
African countries (eg.
Keny&") suggest that that
this resource is of significar
economic importance.
Researchf conducted on thd
adlrdsS 2F GKS
mangroves estimate the
\value of mangrove
ecosystem servicesf up to
US$ 9270 per hectare per
lyear. Mangroves provide
ecological services that
include flood and inundatio
protection, fisheries as well
as timber products.

In order to maintain and wherg
possible increase the resilienc
of mangroves and wetlands
particularly for their flood
protection role, rehabilitation o
degraded areas, and extensiol
of buffer zones and ntake
zones in cooperation with
communities.

35,000 US$ for
rehabilitating40h3
of mangrove in
Dar es Salaam.
This could create
more than
370,000 USS$ in
additional
economic value

Reefsand shorelines in Tanzani
are subject to varying degrees (
erosion. Norclimate related
causes include sand and coral
mining and deforestation;
climaterelated causes include
increased tidal activity, seavel
rise and storms. There are a fe
ongoing initiatives related to
coastal management though
these do not factor in the
potential impacts of climate
change, are site specific, and n(
always integrated. There is no
EcosystenBased Integrated
Coastal A#a Management activil
currently in Tanzania.

The value of beaches, reef
and shorelines is not knowr
in monetary terms.
However, these ecosystem
provide numerous
ecosystem services, includi
protection and livelihoods, i
well as economic value for
fisheries and tourism.

The project will support the
costs of rehabilitating degrade
beaches and shorelines, throu
ecosysterdbased management
options that will provide
resilience against anticipated
climate changes. An estimateg
1500mof shoreline will be
rehabilitated and placed under
enhanced management, as we
as 2000rof reefs to be
rehabilitated using innovative
technigues.

110,000 US$ to
support the costs
of rehabilitation
worksin degraded
reefsand 67,500
for revegetation o
the shoreline This
will help create a
30000nf stretch
of vegetated
shoreline (1500
long by Dm wide)
and 2000 m of
rehabilitated reefs
which will grow at
a 75% annual rate

*"1n a study o the economic analysis of mangrove reforestation in Kenya, it is estimated that the total economic

value of mangrove plantation is approximately US$2902.87/ha/year..
%8 (World Atlas of Mangroves, June 2010).
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90% of energy needs inrural [The @st of a 20 kg bag of [The project will provide 76,500 US$ to
areas are provided through the [charcoal is approximately [alternative energy sources sudsupport the cost @
use of charcoal produced locally11$ US. Monthly woodfuel fas (efficient cookstoves, smalljacquisition of

by fdling and burning trees. expenditures are estimatedsolar) to reduce fuelwood use |equipment and

Other energy supplies include [at upwards of 20$ per at least 30%. This will increaseappropriate

fuel. In rural areas, energy neefhousehold. energy supply while easing {raining, to reach
are not entirely satisfied. pressures on mangroves that (1,500 households
\Woodfuels consumption is provide coastal buffering and

estimated at 1 to 1.5 ton per yei soil fertility services.

per person. Mangrove
deforesation rates are estimate(
at 2% per year.

Component 3i Knowledge, monitoring and policy linkages

Baseline

There is a wide range of climatelated knowledge, science and evidence in Tanzania, however
there remains broad areas of duplication in research and in programming, while someeareas a
neglected. Gaps in science and technology, as well as best practices are difficult to identify
because of the multiplicity of actors, methodologies and initiatives. Efforts at coordinating have
thus far focused on projects and programmes.

Adaptationadditionality

This project therefore will seek to bring together all available and relevant knowledge on coastal
and lakeshore impacts into a single coordinating function or clearing house, which will serve as a
central coordinating mechanism for Tanzads f ut ur e i nitiatives in
This Climate Change Observatory will be enabled to monitor key indicators of climate change in
coastal and lakeshore areas and to provide best available technical advice to future activities.
The addiional costs of adaptation under OutcoBre therefore related to the costs of activities
required to engage in scientific research, monitoring and evaluation of climate change and its
impacts, as well as the costs of assessing resilience and cosvefiess. They are the costs of
activities designed to enable stakeholders to anticipate, analyse and adapt to climate change and
to ensure this projectds durability and repl:i

The project will also support additional capacity building for dis@dministrations to earmark
budgets for ongoing maintenance after the project, to ensure maximum durability for coastal
protective systems. This adaptation cost covers the required change in policy and practices due to
climate change, along with otheradating activities such as engineering studies and modeling
studies designed to make the activities above feasible and efficient. Finally the project will also
support the costs of capacity building for the development of an Ecosistesd Integrated

Coagal Area Management Action Plan.
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Baseline Situation

'Value/Cost

Adaptation Activity

Cost

There have been
significant investments
from national and
international sources in
developing knowledge

focusingon the coastal
zone. Currently this
knowledge is dispersed
among the various
partners and stakeholde
throughout the country,
and is therefore being
undetutilized.

related to climate change
science and assessmeni

\While it is impossible to
quantify the value of
existing knowledge, the
value of existig program
and projects as well as
scientific research and
infrastructure in the

order of millions of US$.
However there is

due to a lack of
centralization and
coordination.

country is very high, in th

duplication and repetitior

to increased knowledge
effectiveness by
centralizing and
coordinating available
science and knowledge
coastal climate change
impacts and adaptation,
including through the
Climate Change
Observatory. This will
lead to reduced
duplication and costasnd
increased impacts for
future interventions.
There is currently no sug
coordination function.

The project will conttbute

30,000 US$ will provide
for a comprehensive
baseline studyand 90,00
US$ will supportthe
setting up of the Climate
Change Observatory
infrastructure. Piect
Management budgets w
also provide for increase
coordination and meetin
among various partners
and stakeholders. This W
also support the costs of
identifying successful,
costeffective adaptation
measures for replication

There exists a numbef
sectorbased planning
tools and a policy
framework for coastal
zone management and

and do not contain
climate change or

ecosystenbased
measures.

ICZM in Tanzania. The!
are not fully implemente(

adequate consideration

The value of existing
devebping the existing
coastal planning
frameworks is estimated
1,500,000 US$.

The project will support
the cost of developing ai
Ecosystem Based
Integrated Coastal Area
Management Action Plal
as a supporting executiv
tool for existing policy
frameworls in Tanzania.

The cost of developing tf
EBICAM plan ae US$
190,000.
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Currently there are a
number of efforts design
to assist the Tanzanian
government in
Mainstreaming climate
change into its
development planning ai
programming. Most of
these aréocused on
sectorbased approacheg
and on central planning.
There are few initiatives
focusing on decentralize
planning and
programming (e.g. at
district level). That being

The value of
mainstreaming climate
change into planning is
difficult to estimate as it
involves a long term
policy change.

The project will support
the costs of capturing
project lessons and of
capacitybuilding for

on coastal planning issu
The project will also
support the cost of
targeted assistance in
developing appropriate

programmes for
rehabilitated
infrastructures tthe
district level.

policy planners at centrapolicy makers,
and district level, focusin

maintenance budgets ar

The project will provide &
total d 115,000 US$ to
the development of
briefing materials for

assessments of econom
feasibility and
effectiveness of adaptati
measures (for financial
mainstreaming) and
training fordistrict-level
planners.

said, climate change
considerations are not
currently included in
infrastructureand land us
planning at central or loc
levels.

|. Gender Considerations

This project is designed to use an ecosydtased approach to reduce coastal vulnerability. A
summary gender analysis was performed and gender disaggregated indicators are provided
where the activitie sought to reach local communities (access to renewable or efficient energy,
reductions in wateborne diseases). In its ecosystbased orientation, the project is expected

to benefit men and women equally in terms of coastal protection, and in terrige of
rehabilitation of ecological services and urban infrastructure.

In addition, the project will directly benefit women in Component 2, through the provision of
fuel-efficient cookstoves and other alternative energy equipments. Since women arenthe ma
responsible for gathering wood fuels, they will directly benefit from reduced working times and
distances due to more efficient burning stoves. This will help facilitate other productive
activities for women. In addition, wom@&nassociations and woméeaders will be particularly
targeted during capacity building, training and awareness raising efforts, so that they play their
rightful role in ensuring the proper management of mangroves and the enforcemettakeé no
zones.

At the level of the ovell project objective, measurements taken through a participatory
vulnerability assessment, and household level surveys, will also provide -gisaigyregated

data, and consistently with current practice within UNEP and Tanzamamen and men will

be aually consulted during project implementation to ensure the full representation of
stakeholder interests. Similarly, at least 50% representation of young women participants in the
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GreenJobs program will be sought. Finally, the equal participation miewand men in project
structures, committees, consultancies and procurement will also be promoted.
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1 PART IIl: IMPLEMENTATION ARRANGEMENTS

A. Describe the arrangements for project / programme implementation.

UNEP will be the Multilateral Implementingrifity®® (MIE) for the project and will oversee and

provide technical backstopping to the project. UNEP benefits from significant experience in
implementing projects of this tyfe and has excellent relations with the National Executing
Agency, the Vice pei dent 6s Of fice (Division of Environ
the VPO and the Project Steering Committee (PSC) during project implementation. Overall, the
project will be implemented with the support of several national government, local governmen

and norgovernment partners.

The project will be supervised by the National Climate Change Technical Committee (NCCTC),
which is comprised of sector environmental coordinators, senior environmental and
representatives of relevant stakeholders, andraxhay the National Climate Change Focal
Point. The NCCTC is itself supervised by the National Climate Change Steering Committee
(NCCSCQC), a nationdkvel policy committee comprised of Directors and senior environmental
officers from VPGDOE and various mistries that meets quarterly. This is chaired by the
Permanent SecretakyPO responsible for environment and climate change issues.

The VPO DOE will be the overall coordinator of the project (through the services of a Project
Coordinator). In suppoudf the national administration and accountable to UNEP and the VPO, a
Senior Technical Advisor (STA) will be hired to provide technical guidance on the
implementation of the project to the NPC.

% The following implementation services undbe MIE modality will be provided by UNEP for this project: (1)
Overall coordination and management of UNEPG6s MIE func!
the AFB and related stakeholders; (ii) Oversight of portfolio implementadiwth reporting back on budget
performance; (iii) Quality assurance and accountability for outputs and deliverables at the project development
phase, during implementation and on completion;(iv) Receipt, management and disbursement of AF funds in
accordancevith the financial standards of the Adaptation Fund. (v) Information and communication management,
including maintaining Management Information Systems and specific project databases to track and monitor
progress (financial and substantive) of projectlengentation; (vi) Oversight and quality assurance of evaluation
processes for project performance and ensuring that lessons learned/best practice incorporated to improve future
projects; (vi) General administration and support costs including legal servymecurement and supply
management, IT, and human resource management.

®See Annex 7 for additional information on UNEPG6s expe
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National Climate Change Steering Committee (NCCSC) ‘

National Climate Change Technical Committee (NCCTC) ‘

Project Steering Committee [

Line Ministries
MIE National Executing Agency \ y Ad Hoc Sub-Committees: e.g.
i Project Coordinators Sub
. | ep ', : T committee
Al NEL VPO (DoE) Bilateral and
I Multilateral
Partners
District and
Municipal Ad Hoc Sub-Committees: e.g. Public

representatives Works sub-committee

(3)

Project Coordinator,
Finance Manager,
supported by Technical
Consultants

NGOs and
Private Sector

Project Coordination
Team

Figure 7: Project Management and Supervision structure

The key functions of the VROOE, and with the possible support of the STA will be the
following: i) quality assurance and technical review of project outputs (e.g. studies and
assessments); ii) assistance in drafting TORs for technical consultanciespandssan of
consultants work; iii) assistance in monitoring the technical quality of project M&E systems,
including annual worplans, indicators and targets; iv) providing advice on best suitable
approaches and methodologies for achieving project tamyads objectives; v) provide a
technical supervisory function to the work carried out by the other technical assistance
consultants hired by the project; and vi) assisting in knowledge management, communications
and awareness raising. The STA position Wwélfilled following a transparent and competitive
recruitment process. The STA will be employed pgamme. In this way, the project will
strengthen and establish-agountry capacity and ensure that project activities are sustainable
after the project lifeme.

The VPODOE as coordinating unit will undertake the following responsibilities for
management of the project:

- Coordinating between key line ministries and relevant departments in implementing
the various project components.

- Coordinating between regnal and national institutions and donors.

- Preparing regular annual reports on its activities and outcomes of the project.

- Providing advice and guidance on coastal zone management policies.

- Mobilizing additional partnerships and support for the prasatecessary

The PSC will steer the project implementation process and any problems encountered will be

discussed during the regular meetings (every six months throughout the project implementation
with additional meetings held as and when necessarypraad hocsessions. The NCCFP will
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serve as the secretary of the PSC. The PSC will approve annual work plans and procurement
plans, and review project periodical reports as well as any deviations from the approved plans.
All decisions of the PSC, such gespective responsibilities, timelines and budget will be clearly
communicated to the parties concerned. PSC members will facilitate the implementation of the
project activities in their respective agencies, ensure that activities are implemented ity a time
manner and facilitate the integration of projapired activities into existing programmes and
practices. Civil society representatives from the targeted communities (three per sites, elected
from local communities on a rotating basis), as well ag K&Os will also be full voting
members of the Steering Committee.

The Project Steering Committee will also be open to participation from representatives of other,
relevant initiatives and partners, in order to facilitate coordination. In additiont joi
implementation and execution arrangements will be sought with the LDCF project when
implemented , in order to reduce costs, build synergies and avoid duplication.

A mechanism for the coordination of efforts to avoid overlaps and duplication wigjoiog

projects and to benefit from synergies and mutual learning will be set up through the
establishment of a Aproject manager 6s coordin
managers of theongoing relevantprojects in Tanzania with whicthis project is seeking
coordination. The group will be chaired by tMPO - DOE and will meet once every quarter

with the following mandate:

i) Review the AF project implementation reports prepared by the project coordinator. The
report will highlight: a) activities carried out and methods and approaches used, especially in
areas of common interests; b) progress made towards the achievement of project objectives and
outputs per project component; c) identification of areas of complementatityethéito be
enhanced, and potential duplication and conflicts that need to be corrected; d) lessons learned
including good practices and problems encountered.

i) Make appropriate recommendations that will be shared with the steering /management
committees of the participating projects;

iii) Make recommendations on how to better meet the objectives of enhancing synergy and
reducing duplication among the projects, on the basis of lessons learned during quarterly
meetings;

iv) Reviewon an annual basis, the implementation of recommendations made in previous
meetings, and make appropriate comments to the respective steering or project management
committees

In addition to various partners playing an advisory role, a number of praj@dties will be

delivered through agreements, MOUs and -soifitracts where appropriate with relevant
institutions, as follows:
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Institutions Responsibility for delivering

Pri me Mi ni-lsotabr 6 s (Oversedhe work of the Local Government Authorities to
Governments and Regional Administraimake sure that it is in line with policy and legal requirem¢
of the local governments including delegation by devolut

Ministry of Natural Resources and Responsible for all activities relatedegoosystem

Tourism rehabilitation and monitoring

Ministry of Energy and Minerals Delivering the alternative energy technologies to targete
communities.

Ministry of Transport Delivery and supervision of all coastal infrastructure

components of this project.

Ministry of Education and Vocational Joint responsibility for the GreenJobs program with Minis

Training of Labour.

Ministry of Labour, Employment and |Lead responsibility for the operation of the GreenJobs
'Youth Development program.

Dar es Salaamity Council Supervision of works, local consultation, and direct

beneficiary of the projec
municipal councils

As the central coordinating unit, the VPO will provide central coordination functions,
administration of conércts and susontracts and other administrative functions as per Tanzanian
government rules and regulations. Technical consultants may be hired to provide ad hoc
expertise during project implementation and to provide higher level thematic coordination.

Anticipated Execution Costs

The Project Execution Costs of this project include standard project management planning and
budgeting. This involves the hiring of personnel whose responsibility will be to coordinate and
oversee the daily tasks of the prajemplementation plan namely the project coordinator,
finance manager and technical advisor. Staff contracted by the project will be housed within the
Vi ce Pr esi idvsibmdos Engdroniment and will benefit from -Hmouse support for

issues releed to legal matters, procurement, human resources management. The project will also
provide for office equipment such as computers, software licenses, telephone and internet lines
as well as costs related to reporting and regular communications througimgseand
workshops.
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Cost ltem 5-year Total

National project coordinator 125,000

Financial manager 75,000

Office equipment and expendables 20,000

\Vehicles and maintenance costs 50,000

TOTAL 270,000

Costed monitoring and evaluation costs are indicated under section C below.
A. Describe the measures for financial and project / programme risk management.

The following risks have been determined during project design, that could influence the

projectdos delivery of its objective.

Risk Level [Mitigation

Operational: The multiple ongoing Low [Coordination among various partners at
initiatives on climate adaptation in national and international levels is an integr
Tanzania could cause operational delg part of this project.n addition, dedicated sta
for this project for project coordination will help ensure that

the project maintains its objectives. The
Tanzanian government is firmly committed t
achieving the objectives of this project for
implementation of concrete adaptation

activities.
Political: Districtlevel stakeholders andLow  |District level administrations will be engagec
administrations show low engagement early on in project activity planning and
adaptation measures delivery. Efforts will be made to increase

awarenss of districtlevel stakeholders on thg
potential impacts of climate change on local
economy and prospects. Incentives for priv
sector and vulnerable groups have been
included in project activities in order to
encourage active participation at all dés/
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Political: the project could experience |Low
difficulties in coordination and oversigh
for activities delivered at various secto
levels of governments or by multiple
partners

Dedicated personnel for project manageme
will be provided throughthg€i ce Pr e
Office i who will act as overall coordinator a
provide monitoring of project outputs and

activities. Close collaboration among variou

ministries and stakeholders participating in t
project will take place through national and
district level mechanisms.

Environmental: Extreme weather evenMed
such as tropical storms, floods or
droughts could hinder progress in
ecosystem rehabilitation and
infrastructure activities

Measures designed to rehabilitate buffer
ecosystems will be implemed so that no
regrets measures are implemented first,
gradually building resilience of targeted
ecosystems. Protective infrastructure
rehabilitation will be designed according to t
best available technical standards, using the
best available technolgg

A financial management strategy for the pro
will be established as per best mamagat
standards and accounts will be regularly
monitored through regular audits. A financig
risk strategy and contingency plans will also
developed as part of the financial managem
procedures used by Tanzanian government
UNEP.

Financial: market and price fluctuation{Low
could cause price variations and
variations in costs of certain project
activities, leading to budgetary
constraints.

B. Describe the monitoring and evaluation arrangements and provide a budgeted M&E
plan.

The project will comply with formal guidelines, protocols and toolkits issued by the AF, UNEP,
and Tanzanian government procedures.

UNEP will develop aSupervision Plan during the p oj ect 6 s Il ncepti on p h.
distributed and presented to all stakeholders during the Inception Workshop. The emphasis of the
Supervision Plan will be on outcome monitoring, learning and sustainability, but without
neglecting financial managemestd implementation monitoring. Project risks and assumptions

will be regularly monitored by UNEP. Risk assessment and rating is an integral part of the
Project | mpl ement ati on Review (PIR). The qual
and rated apart of the PIR. Key financial parameters will be monitored annually to ensure the
costeffective use of financial resources.

The project will undergo an independeviid -Term Evaluation at the midpoint of project

implementation. The Miderm Evaluationwill determine progress being made toward the
achievement of outcomes and will identify course correction if needed. It will focus on the
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effectiveness, efficiency and timeliness of project implementation; will highlight issues requiring
decisions and aaihs; and will present initial lessons learned about project design,
implementation and management. Findings of this review will be incorporated as
recommendati ons for enhanced i mplementation d
organization, TR and timing of the Midlerm Evaluation will be decided after consultation

between the parties to the project document.

An independenEinal Evaluation will take place three months prior to the project end date in
accordance with UNEP andF guidanceThe Final Evaluation will focus on the delivery of the
projectds results as i niti aiTérm Evpllaton,ifangsu¢chand a
correction took place). The Final Evaluation will assess the impact and sustainability of results,
including their contribution to capacity development and the achievement of adaptation benefits.
The Final Evaluation should also provide recommendations for fallpwctivities and requires

a management response which should be uploaded onto PIMS.

A key Annual Project Review/Project Implementation Review(APR/PIR) will be prepared to
monitor progress made since the projectods st
period. The APR/PIR includes, but is not limited to, reporting on the following:

A Progress made toward the peasl with indicatorsp bj ect
baseline data and efmd-project targets (cumulative).
Project outputs delivered per project outcome (annual).
Lesson learned/good practice.
AWP and other expenditure reps
Project risk and adaptive management.

T>o T T T

Periodic monitoring will be conducted through visits to the demonstration sites undertaken by relevant
staff from UNEP. Visits will be jointly conducted based on the agreed schedule to assess project progress
first hand. A summary of the M&E cost is provided in the table below:

M&E costs

Monitoring and Evaluation Responsible Parties Budget (US[Timeframe
Costs/Type of activity $)

Measurements of means of  |Project Coordination Team, UNE[30,000 First quarter of year 1

\verification (baseline assessme[TM
included in Component 3)

Audits Audit Firm under responsibility of[24,688 Annually
UNEP
Evaluations (Midterm review anlUNEP EO 80,000 /At midpoint and at en
Independent terminal evaluatiol of project
implementation
Inception meeting, field visits ajlUNEP, NCCC 50,000 Inception meeting
steering committee meetings within first 2 months

and btannual PSC
meetings (and sub
committee meetings)
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TOTAL

184,688
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D. Include a results framework for the project proposal, including milestones, targets
and indicators.

Note: the targets and indicators provided throughout the project and summarized in the table below are
based on best available knowledge, pre-feasibility studies, previous experiences and studies by other
partners as well as local cost estimations. The indicator baseline values will be further validated during
the project inception through a baseline study which is included under Component 3.

Activities Outputs Indicator Target Baseline Means of
Verification

Component 1- Addressing climate change impacts on key infrastructure and settlements

Outcome 1- Adverse impacts of SLR and floods on coastal infrastructures and settlements are reduced

Rehabilitate Sea wall Length of sea | 1335linear Dar essalaam visual
coastal protection | raised or walls raised and| meters of seawall (2.6km) | observation,
facilities toprotect | rehabilitated | rehabilitated seawall showing signs of | engineering
settlements in areas (m) rehabilitated severe reports
economic and showing along Ocean degradation at
cultural particular Roadand Ocean Road and
infrastructure damage Kingamboni Kingomboni
Cleaning up of the| Effective change in a 50% reduction| according to visual
drainage channels| storm and number of in the number | recent data there | observation,
rehabilitation of flood drainage | urban flooding | of flooding have been on engineering
storm drains in sysems in events related | events during average 5 reports
Dar es Salaam urban areas | to storm and rainy season flooding events in
and near severe rainfall Dar es Salaam cit
coastal center during
communities rainy seasons
over the past 5
years

Component 2 EcosysterrBased Integrated Coastal Area Management (EBICAM)

Outcome 2 Coastal ecosystems are rehabilitated and IG2\vhplemented

Coastal ecosysten| appropriate % change in at least 30% Average wod reports, visual
rehabilitation for alternative fuelwood use; | decrease in use| fuel consumption | observation,
climate resilience energy Number of of fuelwood; per capita in household
through the (efficient people with 1500 Tanzania is 1 to | surveys
implementation of | cookstoves, access to households 1.3n7; fuelwood
a GreenJobs small solar) alternative or have access to efficiency is
program technology | efficient energy | alternative and | estimated at less
transferred sources or efficient than 10% on
(disagregated | energy sources average in all
ed by gender) sites; estimated
mangrove

deforestation rate
is 2% per year

Mangrove area of 40 hectares of there are reports, visual
rehabilitation mangroves mangroves approximately observation,
through under under 2,000 ha of mangrove and
planting of rehabilitation | rehabilitation in | mangroves in Dar| forest studies
resilient severely es Salaam
seedlings, degraded surroundings
dredging and strandsin Dar
the creation es Salaam area|
of no-take

buffer zones;
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degraded

coral reefs
rehabilitated
and protected

area of reef
rehabilitated

2000 m2in
front of Dar es
Salaam, with an
increase of 75%

annually

No recent local
data available.
Latest data sets
show low
biocover in
existing reefs

visual
observation ,
project reports

Shoreline
rehabilitated
and stabilized

using trees

and grasses

Km ofshoreline
stabilized using
vegetation

30,000n7 in Dar
broader area

rate of coastal
erosion estimated
between 3 and
8m per year
according to
recent site
specific surveys

visual
observation ,
project reports

Component 3- Knowledge, coastal monitoring and policy linkages

Outcome 3 Knowledge of climate impactnd adaptation measures is increase

stocktaking and Performance | availability of a | 1 baseline study| no such study; project reports,
assessment of of a baseline | comprehensive | in yearl there is no recent | baseline study
physical coastal study baseline study comprehensive
processes for coastal desk review of
vulnerability; available
available knowledge
knowledge
gathered
monitoring of the A climate effective clearing house | There is no project reports,
evolution of change implementation | function is climate change institution
coastal processes coastal of clearing operational by | clearing house reports
observatory | house function | mid-term mechanism
for Tanzania
for ongoing costeffedive measures are | ad hoc reports from
monitoring of . o !
CZM and measures are |dent|f|§d for assz_assments climate
Comtal |dent|f|§d for ups_callng and | available b_u_t obs_ervatory,
. upscaling and | policy uptake none specific to | project reports
environmental . ) . .
status and policy uptake on an ongoing this project
— basis
scientific
research
policy linkages lessons number of 3 briefing notes| While there is a | project reports;
learned from | policy briefs per year; 2 good degree of | briefing
the project provided to key | workshops information on | materials;
outputs sectors and during the climate change, | workshop
documented | regulators; project there is no reports
number of systematic effort
workshops to inform policy
makers based on
project outcomes
district level Amount Dar es Salaam | infrastructure project reports,
administration | dedicated to Municipal budgets within plans and
have the infrastructure councils district policies, district
capacity to maintenance earmarks administrations level budgets
adequately from district appropriate are low
manage budgets annual
rehabilitated allocations for
infrastructure infrastructure

maintenance.
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One EBICAM
plan for the
coastal region
approved

Number of
plans approved

1 plan

no plans yet
available but
ICZM capacity
exists

project reports,
plans and
policies
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1 PART IV: ENDORSEMENT BY GOVERNMENT AND CERTIFICATION

BY THE IMPLEMENTING ENTITY

A. RECORD OF ENDORSEMENT ON BEHALF OF THE GOVERNMENT®*  Provide the
name and position of the government official and indicate date of
endorsement. If this is a regional project/programme, list the endorsing
officials all the participating countries. The endorsement letter(s) should
be attached as an annex to the project/programme proposal. Please
attach the endorsement letter(s) with this template; add as many
participating governments if a regional project/programme:

Eng. Ngosi C.X. Mwihava Date: 6 October, 2011
(see attached Annex 6: Letter of
Endorsement)

B. IMPLEMENTING ENTITY CERTIFICATION Provide the name and signature of
the Implementing Entity Coordinator and the date of signature. Provide also
the project/programme contact person® name, telephone number and
email address

® Each Party shall designate and communicate to the Secretariat the authority that will endorse on behalf of the
national government the projects and programmes proposed by the implementing entities.
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certify that this proposal has

en prepared in accordance with
uidelines provided by the
daptation Fund Board, and
revailing Mational Development
nd Adaptation Plans and subject
o the approval by the Adaptation
und Board, understands that the
mplementing Entity will be fully
legally and financially)
esponsible for the implementation
f this project/programme.

lemhim Thiaw ,Director, Division of
nvironmental Policy and
implementation

ymplementing Entity Coordinator

Date: (Month, Day, Year) el. and email:
10 October, 2011 Tel: +254 20 7624782

Email: lbrahim.thiaw@unep.org

Project Contact Person:
Ermira Fida,

UNEP-GEF Adaptation Portfolio
Manager, UNEP.

Tel. and email: +254-20-762-3113,
ermira.fida@unep.org
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List of Annexes:

. Itemized Budget and Expenditure Plan

. List of Ongoing relevant projects

. Summary of key aspects of project sites

. Additional technical specifications

. Note on the use of the Implementing Entity Project Fee

. Letter of Endorsement

. Summary of UNEP Expertise and Experience

. Preliminary Environmental and Social Impact Assessment

. Letter from Mayor of Dar es Salaam

10. Maps

11. Interim modalities and Terms of reference for the GreenJobs program
12. References and relevant studies

13. Preliminary Logical Framework for LDCF Coastal Adaptation Project (subject to
approval and revision by the LDCF Council)

14. Alignment of project objectives with Adaptation fund results framework
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Annex 17 Itemized budget and expenditure plan

‘ ‘ Project
1 2 3 M&E Execution Total Notes
UNEP Budget Line Year 1* Year 2* Year 3* Year 4 Year 5 Total
10 PERSONNEL COMPONENT
1100 Project personnel
. . 125,000.00 125,000 125,000
National project
1101 coordinator 25,000 25,000 25,000 25,000 25,000 1
- - - - 125,000 125,000 25,000 25,000 25,000 25,000 25,000 125,000
1199 Sub-total
1200 Consultants 2
15,000 15,000 15,000
1201 mangrove specialist - - 15,000 - - 3
30,000 30,000 30,000
1202 reef specialist - - 30,000 - - 4
P 25,000 25,000 25,000
coastal rehabilitation
1203 specialist - - 10,000 10,000 5,000 5
rural energy 24,000 24,000 24,000
1204 consultant 8,000 8,000 8,000 - - 6
140,000 140,000
Coastal zone 140,000
1205 adaptation specialist ! 30,000 30,000 30,000 30,000 20,000 7
Ecosystem 30,000 30,000 30,000
Management
1206 | Specialist 30,000 - - - - 8
40,000 40,000 40,000
knowledge
1210 management expert 20,000 20,000 - - - 9
. 15,000 15,000 15,000
Coastal Climate
1211 Adaptation Consultant - - - 15,000 - 10
i 50,000 50,000 50,000
Climate Change
1212 | Knowledge Specialist 10,000 10,000 10,000 10,000 10,000 11
40,000 40,000 40,000
coatal zone
1213 management specialist - 10,000 10,000 10,000 10,000 12
- 94,000 - - 409,000 98,000 78,000 113,000 75,000 45,000 409,000
1299 Sub-total 315,000
1300 Administrative Support
75,000 75,000 75,000
1301 financial manager 15,000 15,000 15,000 15,000 15,000 13
- - - - 75,000 75,000 15,000 15,000 15,000 15,000 15,000 75,000
1399 Sub-total
Travel on official - -
1600 business
1601 | mgmt travel to sites
1699 Sub-total
Component total - 94,000 - 200,000 609,000 118,000 153,000 85,000 609,000
1999 315,000 138,000 115,000
SUB-CONTRACT COMPONENT - -
20
Sub-contracts
(MOUs/LOAs for
2100 cooperating agencies)
sub-contract NGO 60,000 60,000 60,000
2101 reef rehab - - 10,000 50,000 - 14
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- 60,000 - 60,000 - 10,000 50,000 - 60,000
2199 Sub-total
Sub-contracts - -
(MOUSs/LOAs for
supporting
2200 organizations)
20,000 20,000 20,000
sub-contract agri-
research lab for pod
2205 multiplication - 20,000 - - 15
- 20,000 - 20,000 - 20,000 - - 20,000
2299 Sub-total
Sub-contracts (for
2300 commercial purposes)
3,337,500
subcontract coastal | 3,337,500 3,337,500
engineering firm for
2301 seawall rehab 1,668,750 1,668,750 - - 16
200,000 200,000 - 100,000 - 200,000
sub-contract civil 100,000
enginieering firm for
2302 drainage rehab 17
10,000 10,000 10,000
sub-contract
env.engineering firm
2303 for mangrove - 10,000 - - 18
10,000 10,000 10,000
2305 labour costs - 5,000 5,000 - 19
20,000 - 3,557,500 -
2399 Sub-total 3,537,500 1,668,750 | 1,783,750 | 105,000 3,557,500
Component total - 3,637,500 -
2999 3,537,500 | 100,000 1,668,750 | 1,813,750 | 155,000 3,637,500
TRAINING COMPONENT - -
30
3200 Group training
10,000 10,000 10,000
community training on
renewable and efficient
energy (through NGO
3202 and GreenJobs) 10,000 - - - 20
10,000 10,000 10,000
community and user
association training on
sustainable mangrove
3203 management - 10,000 - - 21
community-level and 10,000 10,000 10,000
district training on
coastal ecosystem
3204 management - - 10,000 - 22
10,000 10,000 10,000
District-level trainings
on ecosystem based
3205 coastal adaptation - 10,000 - - 23
district-level financing 10,000 10,000 10,000
and budgeting
3206 istance - - 10,000 - 24
- 30,000 20,000 50,000 10,000 20,000 20,000 - 50,000
3299 Sub-total
3300 Meetings/Conferences
EBICAM Consultation 10,000 10,000 10,000
and validation
3301 meetings - - - 10,000 25
Climate Change 40,000 40,000 40,000
3302 Observatory meetings 10,000 10,000 10,000 10,000 26
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. - 20,000 20,000 20,000
Policy Briefing
3303 Workshops - - 5,000 5,000 10,000 27
- - 70,000 - - 70,000 - 10,000 15,000 15,000 30,000 70,000
3399 Sub-total
3909 Component total - 30,000 90,000 - - 120,000 - 20,000 35,000 35,000 30,000 120,000
EQUIPMENT AND PREMISES COMPONENT - -
40
4100 Expendable equipment
seedlings, saplings,
materials for mangrove
4102 rehab - - - - - 28
22,500 22,500 22,500
trees, seedlings,
fertilizers (shoreline
4103 reforestation) - - 7,500 7,500 7,500 29
) . 20,000 20,000 20,000
office equipment and
4104 expendables 8,000 3,000 3,000 3,000 3,000 30
- 22,500 - - 20,000 42,500 8,000 3,000 10,500 10,500 10,500 42,500
4199 Sub-total
Non-expendable
4200 equipment
. 42,500 42,500 42,500
small alternative
4201 energy appliances 21,250 21,250 - - - 31
10,000 10,000 10,000
computers and
4202 database software 10,000 - - - - 32
. 50,000 50,000 50,000
vehicle and
4203 maintenance costs 30,000 5,000 5,000 5,000 5,000 33
- 42,500 10,000 - 50,000 102,500 61,250 26,250 5,000 5,000 5,000 102,500
4299 Sub-total
4999 Component total - 65,000 10,000 - 70,000 145,000 69,250 29,250 15,500 15,500 15,500 145,000
MISCELLANEOUS - -
50 COMPONENT
5500 Evaluation 34
24,688 24,688 24,688
5501 Audit 4,910 4,910 4,910 4,910 5,048 35
. 40,000 40,000 40,000
Independent mid-term
5582 evaluation - - 40,000 - -
. X 40,000 40,000 40,000
independent final
5583 evaluation - - - - 40,000
- - - - 104,688 4,910 4,910 44,910 4,910 45,048 104,688
5599 Sub-total 104,688
Component total - - - - 104,688 4,910 4,910 44,910 4,910 45,048 104,688
5999 104,688
270,000 4,616,188
99 GRAND TOTAL 3,537,500 | 289,000 | 415,000 | 104,688 212,160 | 1,840,910 | 2,062,160 | 325410 | 175,548 | 4,616,188
MIE fee 392,376
TOTAL 5,008,564
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Budget notes

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Salary costs for National project coordinator to be housed within VPO

Consultancies = all consultancies are calculated on the basis of 200$/day for national consultants and 600$/day for international consultants. Consultancy fees for international consultants are inclusive of
travel and per diem costs where necessary

Consultancy contract for a mangrove rehabilitation expertise under Component 2

Consultancy contract for reef rehabilitation and management technical advice towards reef rehabilitation activities under Component 2

Consultancy contract for technical advice on shoreline rehabilitation and revegetation under Component 2

Consultancy for the provision of advice on energy efficiency and fuel switching under component 2

Consultancy contract for the provision of long-term expertise on coastal zone adaptation in support of all project components and to act as senior technical advisor

Consultancy contract for the provision of services in completing the project baseline study under Component 3.

Consultancy contract for the operationalization of the Climate Change Observatory Clearing House Functions, Component 3

Consultancy contreact for the provision of expert advice on cost effectiveness and cost-benefit analysis of implemented measures, under Component 3

Consultancy contract for the provision of services under Component 3, towards the development of policy briefing material and extraction of project lessons and best practices

Consultancy for the development of the EBICAM plan under Component 3

Salary for finance and procurement manager to support project management functions, under Execution costs

Sub-contract to a local NGO to undertake reef rehabilitation and monitoring activities under Component 2. Includes staff costs and equipment rental costs (boat and diving equipment)

Sub-contract with an agricultural research laboratory for the production of reef rehabilitation biological material under Component 2 (substrates, pods, etc)

Sub-contreact with a civil works or coastal engineering firm for the seawall rehabilitation in Dar es Salaam under Component 1. Includes staff, equipement and material costs

Sub-contract with a civil works private sector firm for the provision of drainage rehabilitation services in Dar es Salaam and Muheza. Includes staff, equipment and material costs.

Sub-contract with a private sector forest engineering firm for the dredding and rehabilitation of mangroves, in collaboration with local communities. Includes the cost of labour and operational equipment.
Costs of a sub-contract to an environmental engineering firm for the execution of replanting and revegetation works along the shoreline

Costs of conducting on-site seminars on the use of renewable energies and efficient energy uses under Component 2. Includes facilitation costs as well as travel and DSA for the facilitators.

Facilitation costs for community mobilization on the sustainable use and management of mangroves, under Component 2.

Costs of training for district level officers and community-level leaders on coastal ecosystem management. Includes facilitation costs, space rental and expendables. Calculated on the basis of 2 sessions
for an average of 20 persons each.

Costs of 1 training session on ecosystem based adaptation, spaced throughout the project for capturing project lessons under Component 2.

Costs of one training session and technical advice for district level administrations on the financing and mainstreaming of coastal adaptation options, specifically focusing on infrastructure maintenance under
Component 3. Includes facilitation and space rental costs as well as DSA for travelling participants.

Costs of holding two local consultations on the development of the EBICAM plan under Component 2. Costs include facilitation, space rental, and DSA for travelling participants.

Costs of holding regular meetings of the Climate Change Observatory during its initial phase. Includes materials, expendables, equipment rental and document acquisition, as well as communications and
network expenses.

Costs of holding three policy briefing workshops for legislators and policy makers on project outcomes and achievement under Component 3.

Purchase order for nursery-grown local mangrove saplings and fertilizing material for mangrove rehabilitation under Component 2

Purchase order for nursery-grown locally available trees and saplings and grass seeds for the revegetation of shorelines under Component 2.

Computers, software, telecommunications mateiral for project management.

Purchase orders for solar water heaters, small portable PV battery chargers and lighting systems and fuel efficient cookstoves as part of Component 2.

Operational equipment for the Climate Change Observatory clearning house mechanisms including computers and cataloguing software, communications and networking material.

Purchase order for project vehicles to allow site visits and regular maintenance costs. Under Project Execution costs.

Annual estimated costs of audit on financial accounts and production of financial statements.

Costs of consultancy for the evaluation of the project. Includes 1 national and 1 international expert and travel and DSA costs.

73



Planned Expenditure Plan

Schedule of Disbursements

Milestone Month (1 - Amount Note
60)
Approval 1 475,286 includes MIE fee, and year 1 project execution fees (advance)
Inception 4 129,250 Year 1 project operation expenditures (advance)
Y1 APR, baseline study and MIRR 12 946,910 50% advance year 2 expenditures and year 2 project execution
workshop report, ESIA report
Y2 Semi -annual PIR 18 894,000 50% year 2 expenditures
Y2 APR 24 1,077,535 50% advance on year 3 expenditures and Y ear 3 project execution
Y3 Semi annual PIR 30 984,625 50% year 3 expenditures
Y3 APR and MTE 36 189,160 50% advance on year 4 expenditures and Year 4 project execution
Y4 Semi -annual PIR 40 136,250 50% year 4 expenditures
Y4 APR 46 134,298 50% advance on Year 5 expenditures and Year 5 project execution
Y5 Semi -Annual PIR 52 24,750 30% year 5 expenditures
Y5 APR, Final Evaluation Report, Financial 60 16,500 20% Year 5 expenditures
statements and closing reports
5,008,564

Year 5

Year 4

Year 3

¥ Series1
Year 2
Year 1
T I U T
- 500,000 1,000,000 1,500,000 2,000,000 2,500,000
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Annex 2. List of ongoing relevant projects

Project Title Agenc Total Objective Dates Regional Main Linkages, synergies or potential
ylFina Amount scope Sector duplication
nciers (Million
usD -
rounded
)
Managing Water for UN TBC # Improve the  efficiency and equity of water supply 2006 - Dar es water this projectisad irect
Dar es Salaam HABITA and use in Dar es Salaam 2007 Salaam and complementary intervention to the
T # Improve the knowledge base of the impact of sanitatio AF project scope. Since the AF
urbanization of water and aquatic ecosystems in Dar n project does not intend to support
es Salaam water infrastructure activities in
# Create public awareness on urban water resources Dar es Salaam, it will directly
management and related environmen tal issues benefit from the UN Habitat
# To promote value based water education in formal intervention, which includes efforts
and non -formal education aimed at increasing the to reduce leakage , wastage and
understanding and creating a new water ethic among illegal connections. Cooperation
water providers and consumers will be sought to benefit from
project studies, partners and to
ensure climate risks are
mainstreamed
Promoting UN- 3.65 The Sustainable Cities Nati  onal Programme in 1997 -tbd | dares urban there are potential linkages
Environmentally HABITA Tanzania operates under the programme Promoting salaam develope between this initiatve and the AF
Sustainable T Environmentally Sustainable Urban Development in urban mnt and project through the development of
Development in Tanzania. The programme focuses on two objectives: municipal spatial plans or building plans for
Tanzania consolidation of the environmental planning and planning coastal areas of Dar es Salaam city.
management (EPM) process in the Greater Da res
Salaam City Council and use of the methodology and
experience gained from implementation of the SDP.
the projec aims to build the capacity of urban local
authorities to manage urban development through
training and communication, to establish an
envi ronmental management information system and
strategic urban development planning framework; to
create gender awareness in EPM and to address
poverty eradication; and to assist the city
municipalities to mobilize resources in order to ensure
project sustain _ ability.
SFM Extending the UNDP- 10,6 The aim of the project is to strengthen biodiversity 2009 - Zanzibar, forestry This project benefits the AF project
Coastal Forests GEF management fundamentals within the Protected Area 2014 Kichi 1 in that it provides a missing piece
Protected Area network in Tanzania. This project addresses the Matumbi of ec osystem -based adaptation,
Subsystem Coastal Forests which are arguably t he most Hills, namely the rehabilitation and
threatened of all hotspots ecosystems in Tanzania and greater protection of coastal forests as a
Zanzibar islands. Rondo buffering ecosystem. AF project
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system on and this project will cooperate on
the sharing lessons, studies and
Tanzanian technical advice. Although pilot
mainland activities are not implemented in
common areas, cooperation will be
sought at technical levels
Mainstreaming UNDP- 25 This project will initiate Integrated Water Resource 2006 - pangani Water This project provides a valuable
Climate Change in GEF Management (IWRM) frameworks in the Pangani River 2009 district manage basis on which to build additional
Integrated Water Basin of Northern Tanzania. These frameworks will ment adap tation activities since it
Resources address climate change and pilot adaptation measures. provides local and institutional
Management in It is one of the first field -based climate change capacity for integrated water
Pangani River Basin preparation projects in Eastern Africa with strong links resources management, namely
to basin and national planning and policy, and as such through training, information and
will build national and regional capacity, provide awareness raising, social
lessons and serve as a national and regional mobilization. The project also
demonstration site. promotes the integration of climate
change co ncerns in basin
managemnet, and is therefore
consistent with the pricniples of
Ecosystem -based management as
contained in the AF proposal
Integrating UNDP- 4 As a follow -upt o the project on mainstreaming 2007 - national policy this project continues to provide
environment into PEI environment into MKUKUTA, this project aims at 2010 the basis for en vironmental
National Strategy for promoting integration of environmental issues into the mainstreaming into national plans,
growth and reduction implementation of MKUKUTA strategies. Components policies and regulations, and will
of poverty i PEI include: Capacity strengthening to integrate provide essential linkages between
environment in sector and di strict plans and the AF project and national policy
implement strategic poverty -environment frameworks.
interventions at local level;
Improved access and utilization of poverty -
environment data in the MKUKUTA process and local
level planning ;
Sustainable financing of environment targets in the
MKUKUTA and in local level planning processes; and
Promotion of efficient utilization of rangelands and
empowering pastoralists through improved livestock
productivity and market access.
Integrating UNDP- 4 the project aims to support the integation of 2007 - national policy this project provides a basis on
Environment into UNEP envronmental issues into the PSGRP (MKUKUTA) 2010 which the AF project is built,

Poverty Reduction
policies (phase II)

throughthe following expected outcomes: Institutional
capacity further enhanced to integrate environment

and livelihood issues into sector and district level

plans, to impleme nt strategic P -E interventions at local
level, Improved access to and utilization of
environment/livelihoods data for use in MKUKUTA

process and at local level planning, Sustainable

financing of environmental targets contained in the

namely efforts to build institutional
capacity for the effective
consideration of environemtnal
issues, including climate change,
into national devleopment
planning. This project will provide
national -level awareness raising
and a contribution to component 4
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MKUKUTA.Promoting effi cient utilization of rangelands
and empowering pastoralist to improve livestock
productivity through improved and market access

of the AF project on policy linkag es.

Expedited Financing UNEP 0.1 The project is being implemented as an interim 2010 -? national policy this project provides valuable
for (Interim) capacity -building activity between the Initial and the capacity an d information
Measures for Second Communications. Hence it is intended t o particularly in terms of vulnerability
Capacity Building in complement activities of the Phase 1 project, related studies and climate models which
Priority Areas (Phase to the Initial Communication, while at the same time will be brought into play in the AF
1)} forming basis for initiation of the Second National project
Communication to the UNFCCC.
Developing Core UNEP 10.8 To develop institutio  nal capacities to manage climate pipelined tbd - coastal this project will be developed and
Capacity to Address change impacts through improved climate information, national zone executed in close collaboration with
Adaptation to Climate technical capacity, the establishment of demonstration and coastal manag e the AF project. Activities will be
Change in Productive projects to reduce vulnerability in key vulnerable areas ment jointly implemented to minimize
Coastal Zones areas, and learning. This project seeks to implement duplication and geographic scope
priorities  of the National Adaptation Programme of will also be carefully delimited. It
Action (NAPA) in addition to barriers to implementation is expected that the LDCF project
as identified in the NAPA report and terminal will focus on smaller -scale pilot
evaluation of the preparation phase of this project. initiatives
Addressing Land - UNEP 114 addresses some of the major environmental problems regional marine This project provides technical
based Activities in and issues related to the degradation of the marine indian and lessons learned from pilot activities
the and coastal environment result ing from land -based ocean coastal in Tanzania and other countries
Western Indian activities (LBA) in the Western Indian Ocean (WIO) zones related to the development of
Ocean (WIO -LaB) region. Project Objectives: ecotourism, as well as on
1) Improve the knowledge base, and establish regional technologies for ecosystem  -based
guidelines for the reduction of stress to the marine and resileince in coastal systems (e.g.
coastal ecosystem by improving water and sedim ent the use of vetiver grass in er osion
quality; control and leachate treatment;
2) Strengthen the regional legal basis for preventing rehabilitation of mangroves;
land -based sources of pollution; and wastewater management and anti -
3) Develop regional capacity and strengthen erosion)
institutions for sustainable, less polluting development.
Coastal Resilience to UNEP- 2 he purpose of the project is to develop a generalizable 2007 - national ecosyste this project and findings from its
Climate Change: GEF method and process to develop an effective adaptation 2010 m-based implementation has formed a basis
Developing a strategy that could be adapted in different sites within adaptatio for the development of the AF
Generalizable Method common ecosystems. The project will focus its n initiative as itc  oncerns mangrove

for

Assessing
Vulnerability and
Adaptation of
Mangroves and
Associated
Ecosy stems

initiatives on a single ec  osystem type - mangrove with
near shore coral reefs. Further, the project will initiate

pilot initiatives to test the adaptation strategy in the
ecosystem to address and ameliorate climate change
impacts. The overall goal of the project is to increase

the resilience of vulnerable mangrove and coral reef
ecosystems to the impacts of climate change

rehabilitation and protection for
adaptation and resilience.
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Marine and Coastal WB 63 The project development objective is to improve lives 2005 - National fisheries, This project provides a basis on
Environment and livelihoods of coastal communities of mainland 2011 with coastal which to buld adaptation initaitives
Management Project Tanza nia and Zanzibar, through implementing Communit zone because it supports planning and
(MACEMP) participatory and integrated coastal y Funds in manage policy for sustainable fisher ies,
development/economic activities while sustaining Kilwa, ment improved licensing o f foreign
coastal resources. The Tanzania Marine and Coastal Rufiji, vessels; enhanced monitoring,
Environment Management Project aims to strengthen Mafia, compliance and surveillance to
the sustainable management an d use of the Zanzibar regulate foreign commercial fishing
Borrower's Exclusive Economic Zone, territorial seas, fleets and reduce conflicts between
and coastal resources resulting in enhanced revenue artisanal and industrial fishing;
collection, reduced threats to the environment, better establishment o f a sustainable
livelihoods for participating coastal communities living financing mechanism;  and
in the Coastal Districts, and improved institutional improved fishery stock
arrangements. The project consists of the following assessments on near - shore stocks.
components: Component 1) will establish and the project also supports
implement a common governance regime for the strengthened spatial planning along
Exclusive Economic Zone (EEZ) that contributes to the the coastal margin, to develop a
long -term sustainable use and man agement of EEZ national system plan for marine
resources. Component 2) will establish and support a managed and marine protected
comprehensive system of managed marine areas in areas (MPAs), and to promote
the Territorial Seas, building on Integrated Coastal marine zo ning that encourages
Management (ICM) strategies that empower and local co -management. Although
benefit coastal communities. Component 3) will both projects do not work in similar
empower coastal communities to access opportunities areas, cooperation will be actively
so that they can request, implement and monitor sub pursued
projects that contribute to improved livelihoods and
sustainable marine ecosystem management.
Component 4) will provide efficient project
implement ation services
Sustainable UNEP- 13 The objec tive is to increase capacity for management 2004 - Regional wetlands this project will provide valuable
Management of GEF of wetlands in government and non -governmental 2010 Southern technical insight on best available
Inland Wetlands agencies in southern Africa by generating new Africa technologies for wetland

in Southern Africa: A
Livelihoods and
Ecosystem Approach

knowledge on wetland functioning and development of
sustainable land management (SLM) options for
wetlands. The project  will generate four outcomes. (1)
Enhanced information available to decision -makers
and other stakeholders in Southern Africa on wetland
resources, attributes, linkages with surrounding
catchments and degradation status and potential risk.

(2) Guidelines f or SLM in wetlands developed, based
on new knowledge on functions of wetland types, their
processes and linkages with catchments. These will
comprise protocols to assess impacts and limits of
human activities in wetlands and surrounding
catchments. (3) Dem  onstrated innovative
interventions for sustainable land and water
management in wetland types utilized for agriculture

rehabilitation as well as guidelines
on sustainable land  use.
Cooperation will be established
based on commonalities between
project areas
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and other livelihood  -supporting activities. (4)
Enhanced capacity and awareness of sustainable
management of wetlands in the southern Afr

at government, extension and grassroots levels.

ica region

Dar es Salaam Water WB 164.6 The objective of the Dar es Salaam Water Supply and 2003 - national Water This project provides much needed
Supply and million Sanitation Project for Tanzania is to provide a relia ble, 2010 and support for water sector reform and
Sanitation Project affordable and sustainable water supply service and sanitatio rehabilitation in Dar Es Salaam.
improve the sewerage and sanitation in the 'service n and the AF project is not intervening in
area’' of the Dar es Salaam Water and Sewerage infrastruc infrastructural works in Dar es
Authority (DAWASA) that includes Dar es Salaam and ture Salaam due to this project's
part of the coast region to help improve public he alth presence; however cooperation will
and well -being in a city prone to cholera outbreaks or be sought so that interventiosn
other water -borne diseases and support productive conducted elsewhere benefit from
activities of the country's main economic center. The best technology and knowledge
completion of this contract will increase the likelihood generated by this project and so
of sustainability by allowing for t he: (i) replacement of that aspc ets related to climate
aged high lift pumps; and (ii) the procurement of resilience are integrated and
necessary spares deemed essential to the continued mainstreamed
functioning of the Upper Ruvu and Lower Ruvu plants.
Both have been experiencing frequent breakdowns
that have disrupted service del ivery to Dar es Salaam.
Efforts to procure the pumps begin in June 2009,
however, there have been significant delays. The
borrower first requested the association's approval to
proceed with the purchase of the pumps on July 6,
2009. However, the first atte mpt to procure the pumps
failed as quotations from shortlisted suppliers were
considered expensive and the proposed delivery period
extended beyond the initial project closing date of
December 31, 2009. Processing of a second request
for bids was therefore ~ suspended until an extension of
the project was granted up to June 30, 2010.
UN-REDD Program UNEP, 4,28 This is a collaboration between FAO, UNDP and UNEP 2009 - National Forestry This program provides a solid basis
Tanzania UNDP, (phase that seeks to assist developing countries to prepare 2011 scale towards sustainability of project
FAO 1) and implement national REDD  + strategies. The (quick interventions as far as forests
programme does this by bringing together technical start related interventions are concerned
teams from around the world to help develop analyses phase) beyond its lifetime
and guidelines on Measurement, Reporting and
Verification (MRV) of carbon emissions and flows as (Second
well as ensuring that forests contin ue to provide phase:
multiple benefits for livelihoods and environment while 2012 -
supporting the engagement of indigenous people and 2015)
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civil society at all stages of the design and
implementation of REDD+ strategies. The programme
also seeks to build a consensus and kno wledge about
REDD+ to ensure that REDD+ mechanism is included

in a post -2012 climate change agreement. UN REDD
programme in Tanzania outcomes are: 1) national
governance framework and institutional capacities
strengthened for REDD; 2) Increased capacity fo r
capturing REDD elements within national Monitoring,
assessment, reporting and Verification systems; 3)
Improved capacity to manage REDD and provide

other forest ecosystem services at district and local
levels; 4) Broad based stakeholder support for REDD

in tanzania.
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Annex 3. Summary of project site characteristics

rainfall

mangrove
sea wall

forest

port

reef

estuary

dunes

seagrass

wetlands + swamps

crops

fish
livestock

existing climate hazards

anthropogenic pressures

future climate impacts

reg. population (district)

poverty levels *% below
poverty line in 2001

Dar Es Salaam
bimodal

yes

yes

yes

yes

yes

yes

yes, urban and periurban ag (vegetables, cassava, legumes,
sweet potatoes, cashewnut, coconuts); fisheries; industry etc.

yes

drought, floods

pollution, poor urbanization, deforestation

droughts, floods, SLR, decreased precipitation

2.5 million

18% below poverty line (46% for Pwani region)
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Annex 41 Additional Technical Specifications
A. Technical specifications for the Sea wall at Dar es Salaam

All the initiatives related to the protection of the Tanzania coast are well coordinated and
design through important documents such as Port Master Plan (2008-2028) and National
Adaptation Programme of Action, 2007.

In all cases the functions of the seawall are to:
1 To control the wave overtopping in consideration of the environmental conditions and
others to which the sea walls concerned are subjected.

1 To protect the land area behind the seawall from waves and storm surges.

As seen below, the seawall at Dar es Salaam in llala district is showing signs of severe
degradation and near disappearance in places and needs to be rehabilitated to take into
account the projected sea level rise. In the central area of the city, the main road, Ocean
road, links the major city buildings (State House, commercial buildings and offices, foreign
embassies, hospital, parks) and neighborhoods. In some areas, this road is how mere
meters away from the water. See Annex 10 for maps

i
TS, B

Figure 1: Current S|tuat|on along coastal zone in Dar es salaam near ocean
road
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Figure 6: Relation of the current sea wall to Ocean road and otherinfrastucture
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Figure 7: Evidence of severe degradation in sea wall along Ocean road.
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Figure 8: Ocean Road. Some stretches directly behind the sea wall are tebare, or with only sparse
vegetation
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Proposed technical specifications of Dar es Salaam seawall at Ocean Road.

The height of the peak of the wall will be set to + 4.50 m Chart Datum based on the following
elements®:

1 Tides: The coast of Tanzania experiences a semi-diurnal tide with two almost equal
maxima and minima during a lunar day (24.8 solar hours). Using Admiralty Charts
and data published by the Tanzania Port Authority, it has been established that Dar
es Salaam has the lowest water level after Lindi, while Bagamoyo has the highest
water levels. From measured tides it was evident that the highest water levels are
observed just before the winds change direction, i.e. in March/April and
October/November. The maximum tidal range was over 4 metres (e.g. 4.25 metres in
1989). Flood tide the current direction is southerly (an average of 210 degrees) and at
high tide the average direction is 150 degrees around Dar es Salaam. Under climate
change scenario, a tidal current of between 1Kn 1 3Kn was used to derive the
specifications of the seawall.

1 Wave action: Wave action on the coast is usually low because the shore is nearly
everywhere protected by coral barrier islands, some 5 to 15 miles offshore. Wave
action is strongest during those rare times when especially high tides coincide with
local storms accompanied by strong onshore winds. On the average, the current
speed is 0.1 m/s. Significant waves heights increase with increasing water level, from
0.1 metres in water depth of 0.5 metres to about 0.4 metres when the water depth
reaches 2.4 metres. The wave period does not show significant variation with
increasing water depth. The average wave period is 8 seconds. There is currently no
reliable data on the impact of sea level rise on the amplitude and frequency of wave
action: ESE swell with peak period of 8 seconds to 10seconds and wave height 0.5m
and 2.5m from March to December, and NE wind wave with peak wave period of 6s
to 8s and wave heights between 0.5m to 2.0m from December to February.

- Sea Level Rise: the potential mean sea level rise based on present and future climate
change scenarios. As per National Communications and NAPA, the minimum level
expected is 50cm and the maximum level expected is +1m.

- Surcote (local weather conditions): Analysed wind data shows that the 50-year return
wind speeds are 13.5 m/s for Dar es salaam. Wind peaks in Dar es Salaam occur
during February, April and July. Under a climate change scenario, the data has been
also adjusted to take into consideration a modified precipitation regime (higher
frequency of stronger rain events), and higher mean temperatures.

- And a safety margin (for example to take into account the phenomenon of
compressing which follows construction).

%2 These elements were provided through existing data, as well as discussed at a workshop with engineers and
experts from relevant mirtises. While there exists no single repository of technical data on coastal parameters,
and while a specific design of the sea wall should be subject to its own survey and engineering plans, the data
included here is judged to be the best availble appraton. See also Annotated Bibliography of Tanzania
Coastal and Marine Science, 2000.
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Figure 7: Typical cross section of the seawall

The table below shows the specifications of the planned coastal infrasructure.

General Configuration Value
Total Length of the zone to be 1335
rehabilitated/constructed (m)
Width wall and walk and riprap (m) 17
Total width (m) 22.5
Distance of the structure from the line of reference +10
(m)
Baseline on which the basis of the work will rest -3.4
(m)
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B. Cleaning and Rehabilitation of Drainage systems

The design and technical specifications of the drainage systems in Tanzania will be subject
to targeted, site-specific, engineering and hydrological reviews during project
implementation. For example, new storm drain designs are usually subject to highly specific
data requirements, including: total drainage area, length of the hydraulically longest drainage
path, elevation of the watershed ridge, elevation of the watershed outlet, hydrologic solil
group, type of terrain, land use, and information on the extent of development in urban areas.
However, as this project concerns the rehabilitation, cleaning or upgrade of existing systems,
based on available information and technical data, the following parameters have been
outlined for the upgrade of urban drainage (e.g. storm drains), based on the Dar es Salaam
case.

As per current practice, storm drain systems are designed to take into consideration the
following minimum requirements (each element is defined according to recognized
engineering standards and formulas):

- Base flood, flood frequency, and magnitude: The Base flood is a flood occurring

every 100 years (taken as the maximum extreme). The frequency of occurrence or
return period represents the average period of time between events equal to or
greater than a given magnitude.

- Inlet type and positioning, conduit location and length: Trunk or main line conduits are
located outside the roadway pavement. he final location of a conduit system is
established in such a manner that its length is a minimum consistent with hydraulic
requirements. Flowline depth or vertical location of conduit is generally determined by
size of conduit and slope requirements. Flowline depth or vertical location of conduit
is generally determined by size of conduit and slope requirements. A minimum depth
of cover of 3.0 ft. is recommended. Manholes are installed at all changes in pipe
grade or size.

- Time of concentration and rate of discharge: The time of concentration (for pipe
sizing) is defined as the time required for water to travel from the most hydraulically
distant point. Typically, this time consists of two components: 1) the time for overland
and/or gutter flow to reach the inlet, and 2) the time to flow through the storm sewer
system to the design point.

Below are additional details on the design of the Dar es Salaam drainage system, and
expected rehabilitation works.
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C. Technical Specifications for Ecosystem Rehabilitation
Below are additional technical details on the activities that are proposed as part of Component 3.
C.1 Mangrove Rehabilitation

Mangrove rehabilitation is to be undertaken in Kinondoni Peninsula, with a targeted area of 40ha total
rehabilitated mangrove surface. Mangrove restoration aims to return an area to a condition more closely
resembling its original state, including restoring the full range of biological diversity and all the essential
ecological processes. In this case, attempts will also be made to extend the mangrove coverage further
towards the sea (in front of the bridge).

First for a given area of man- groves or former mangroves, the existing watershed needs to be analyzed, and
in this case in particular, changes to the coastal plain hydrology will be documented. A forward-looking
analysis will also be performed to determine the potential impacts of sea level rise on saltwater content and
internal hydrological flows and bathymetry. Factors to be analysed in mangrove restoration projects include:

- Size and extent of drainage basin

- Extent and area of mangroves at the downslope (i.e., toward the sea) end of the basin
Topography and bathymetry of the mangrove areas

- Hypsometric characteristics to calculate the current tidal prism of the mangrove areas
Rates of terrestrial input of water, sediment, and nutrients

Mangrove restoration can take two paths: one, based on natural processes, consists in restoring the
hydrological flows and functions (ie the natural ecology of the mangrove) and to establish no-take zones, so
as to allow for natural revegetation (known as the Ecological Mangrove Restoration method). However, this
may not achieve intended results in terms of growth speed and quality. In this event, mangrove tree species
produce propagules that can be collected and planted and, in the right conditions, growth is fast. Propagules
may be planted directly which is generally adequate (particularly for Rhizophora spp.), although seedlings
and saplings can be grown to a height of 0.3-1.2m beforehand. Where seedlings will be planted, they will be
grown from existing species (taken from local samples).

In the case of Tanzania, both methods will be in the project site, including with the creation of temporary
mangrove tree nurseries in the Dar region. In Dar es Salaam, the accent will be on replanting and dredging
where siltation prevents normal hydrological flows. Afforestation will be promoted in order to extend coverage
sea-wards; this will require addition of adequate soil and growing substrate and ex-situ growing techniques.
Locally available seeds will be used. Nine mangrove tree species are found in Tanzania®.

Tree species Family

1 Avicennia marina Verbenaceae

2 Bruguiera gymnorrhiza Rhizophoraceae
3 Ceriops tagal Rhizophoraceae
4 Heritiera littoralis Sterculiaceae

5 Lumnitzera racemosa Combretaceae

6 Rhizophora mucronata Rhizophoraceae
7 Sonneratia alba Sonneratiaceae
8 Xylocarpus granatum Meliaceae

9 Xylocarpus molluccensis Meliaceae

63
Remote Sensing of Mangrove Change along the Tanzania Qdasie Geodesy, 26i14, 2003
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A buffer zone will be established around replanted and transplanted sites, and no-take zones will be enforced
through community-based management agreements. Monitoring of tree growth will occur every 6 months.

C.2 Coral Reef Rehabilitation

Coral reefs have great socio-economic importance in Tanzania. They are abundant with finfish, lobsters,
prawns, crabs, octopuses, mollusks and sea cucumbers, thus supporting a large part of artisanal fish
production as well as being important for commercial fishing. Coral reefs are located along about-two thirds
(600 km) of Tanzaniab6s continental shel f. Fringing r
along the continental shelf, which is 87 10 km wide along most of the coast (IUCN Conservation Monitoring
Center, 1988). The islands of Zanzibar, Pemba and Mafia, as well as numerous small islands all along the
coast, are for the most part surrounded by fringing reefs. Also an outer fringing reef runs along the eastern
side of both the Mafia and Songo Songo archipelagos. Fringing reefs of Tanzania are usually narrow and
often consist primarily of a reef flat. The fringing reef system is broken by numerous mangrove stands. Reefs
on the landward sides of offshore islands and patch reefs usually have good coral development, but often the
reef slope does not extend below 10 m. On the contrary, reefs on the seaward sides of islands and patch
reefs have extensive reef slopes®.

In the case of coral reef ecosystems, several restoration techniques can be applied (Wagner, 2000). A simple
technique is the physical removal of sediments, rubble, and sometimes algae from the surface of reef
structures to facilitate the settlement and establishment of corals. A second method is the transplantation of
coral fragments taken from healthy colonies (Guzman, 1991; Clark and Edwards, 1994). Coral fragments are
stuck onto suitable substrate using cement or glue. A third method is the broadcasting of coral fragments
loosely onto the substratum (Lindahl, 1998). This method can be used for transplanting large, heavy
fragments in deeper sites. A fourth method is the placement or creation of artificial substrates or reef
structures (Edwards and Clark, 1992; Clark and Edwards, 1994), such as concrete blocks or ceramic tiles
(Nzali et al., 1998). These provide suitable substrate for the settlement and establishment of coral larvae.

Methods to be used in this project will include, for the most part, assisted passive restoration, meaning that
some restoration activities wil!l be put in placie in
coupled with conservation and enhanced management. For example, coral larvae transplants will be used to
restablish coral populations. Recruitment to a restoration site can be regarded as a three-stage process.
Firstly, planktonic coral larvae can either be produced by spawning or planulation of remnant corals at the
site or be carried from nearby reefs with healthy coral populations. A range of factors, including the
topographic complexity of the site, presence of crustose coralline algae, amount of fleshy macro-algae,
sediment build-up on surfaces, and amount of grazing by herbivorous fish and urchins to create bare space
will determine what proportion of the larvae succeed in settling65. Stabilisation of the substrate is also
another factor and various methods have been used, ranging from highly specialized civil engineering works,
to low-tech methods such as the use of plastic mesh placed over the substrate. In this case, low-tech
measures will be used wherever stabilization is necessary. No ex situ nurseries will be established, but
rather coral material will be taken from existing healthy sites and transplanted to damaged areas, using in
situ floating nurseries.

o4 Greg M. Wagner, Coral Reefs and Their Management in Tanzania, Western Indian Ocean Journal, 2004.
% Coral Reef rehabilitation manual, Alastair Edwards, Ed. 2010.

94



N Intemational Boundary
Rwer
Main Road

Fig. 1. The distribution of coral reefs in Tanzania

C.3 Shoreline Stabilization

Shoreline stabilization works will consist in replanting of native trees, bushes and grasses in a 1500
meter by 20 meter band. No bulkhead will be created, since this will act as a third line buffer zone.
Works will be conducted under the supervision of district-level forestry services, using established
channels and nurseries, with the cooperation of local NGOs and community based organizations, as
well as support from participants in the GreenJobs programme created through this project.
Replanting will occur in un-used areas directly above rehabilitated areas or in front of major
infrastructures (e.g. between the road and the beach). Species to be used will be selected based
on resistance to flood, aridity and salinity, and will combine grown saplings with seedlings and
grasses. 25 species have been identified as potentially suitable for coastline reforestation and
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shore stabilization in Tanzania, based on previous experience. Species selection will be
undertaken in collaboration with local NGOs, district council experts and climate change advice
regarding resilience. In addition to these potential 25 species, grasses such as vetiver (in dune
context) and wetland species will also be used.

LOCAL NAME |SCIENTIFIC NAME
Mkaaga FEugenia capensis
Mchechepwa Un identified

Mkadi Pandanus kirkii

Mla kasa Ipomoea prescaprae
Mdeke(Mtumbaku) |Scaevola sericea
Haungongwa Psychotria mahonii
Mpepe Dodonea viscose
Mwiza Unidentified
Msiliza Euclea natalensis
Mbupuri Unidentified

Mkole Pwa Grewia mollis
Mkomwe Caesalpinia bonduc
Mkungupwa Guettarda speciosa
Mtunda Melea azadrachta
Mkatani Agave sesaliana
Mngombe Ozoroa obovata
Mkandika Sideroxylon inerme
Kidaramba Lumnitzera racemosa
Mkungu Terminalia catappa
Mdaa Euclea racemosa
X-mas Tree Delonix regia

Mla ninga Ficus ingens
Mwache Unidentified

Mti kama mlakasa |Unidentified

Mlala ngao Ficus lutea

The activity also includes training at district and community level on the appropriate management and use of these
recreated buffer areas. Recreational installations may be considered at a later date, depending on treerimplantati
(benches, tables, etc). Monitoring will take place once a month as a-fgllen the survival rate of the trees.
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Annex 5. Note on the use of the Implementing Entity Project Fee

Tanzania - Adaptation Fund MIE fee budget

Overall coordination and management

Oversight and management of project development and
project implementation

Financial management, including accounting, treasury,
grant and trust fund management

Information and communication management

Quiality assurance including internal and external audits
(Note 1)

Overall administration and support costs

Total indirect costs (Note 2)

Note 11 This portion of the MIE fees is used to oversee
the M&E function of the project by the MIE.

Note 2 - Direct costs will be recovered from the project

8.5% Fee
80,437

101,233

61,211
21,581

39,238
88,676

392,376

Project

4,616,188

Total financing

5,008,654

97



Annex 6. Letter of Endorsement
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