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1. Financial Analysis

In this section we will make the analysis on a small-autonomous community based water supply for about 2500-3000 people in peri-urban areas, as the project foresees to build 60 similar autonomous Water Supply (WS) systems

1.1 The Beneficiaries 

The settlements of the target communities can be characterized as peri-urban (and informal) settlements with a population varying between 20.000 and 100.000 people. 

The direct beneficiaries are the communities who will directly benefit from the project, namely the people living in the prospective project target areas which are presented in Table 1 below.

Table 1: Selected Target Areas per Municipality

	Temeke
	Ilala
	Kinondoni

	1. Makangarawe
	1. Ukonga
	1. Mburahati

	2. Mbagala Kuu
	2. Kiwalani
	2. Tandale

	3. Mbagala-Kingungi
	3. Segerea
	3. Makubuli

	4. Tandika-Nyambela
	4. Tabata Kimanga/Kisiwani
	4. Kibamba

	5. Tandika-Kilimahewa
	5. Kinyerezi
	


Source: Technical and Financial File and Formulation Report on Community Water Supply and Sanitation Systems in Peri-urban low income settlements of Dar es Salaam (BTC)

Table 2: Population per Target Area (2002)

	Municipality
	Ward/Subward
	Male
	Female
	Total Population
	Households
	Average Size
	Total estimated Population*

	Kinondoni
	Tandale
	23,588
	21,470
	45,058
	11,875
	3.79
	71,250

	
	Mburahati
	10,882
	10,726
	21,608
	5,242
	4.12
	31,452

	
	Makuburi
	17,341
	17,292
	34,633
	7,871
	4.40
	47,226

	
	Kibamba
	9,164
	8,832
	17,996
	4,219
	4.27
	25,314

	Ilala
	Ukonga
	38,499
	36,515
	75,014
	16,752
	4.48
	100,512

	
	Kiwalani
	31,732
	30,228
	61,960
	15,763
	3.93
	94,578

	
	Segerea
	37,833
	37,988
	75,821
	16,130
	4.70
	96,780

	
	Kinyerezi
	3,020
	2,791
	5,811
	1,447
	4.02
	8,682

	
	Tabata Kisiwani
	22,911
	23,317
	46,228
	10,737
	4.31
	64,422

	Temeke
	Makangarawe-Dovya
	21,173
	21,175
	42,348
	9,733
	4.35
	58,398

	
	Tandika-Nyambwera and Kilimahewa
	21,219
	20,795
	42,014
	10,583
	3.97
	       63,498

	
	Mbagalakuu and Kingugi
	35,451
	34,772
	70,223
	16,340
	4.30
	98,040

	
	TOTAL
	272,813
	265,901
	538,714
	126,692
	4.25
	760,152


Source: Ward and Sub-Ward Executive Offices as reported in TFF and Formulation Report on Community Water Supply and Sanitation Systems in Peri-urban low income settlements of Dar es Salaam (BTC)

Note: * assumes an average household size of 6 people as explained in the JICA Study (2005).

The community size: The population per target area (Census 2002) is probably an underestimation. Ward/Sub-ward officers mentioned that the number of children per household only represents the own children, whereas in the same household also a number of “dependents” (relatives) are living. The JICA study (2005)
 estimated the median number of Household members to be 6 for Coast and Dar-es-Salaam regions
. Using this average size of the household for the targeted areas in the three municipalities of Dar-es-Salaam the total population in the targeted areas is estimated to be 760,152 people as shown in the last column of Table 2.  

With the exception of only one target area, namely Kinyerezi in Ilala municipality which has an estimated population of less than 10,000 people, the rest of the target areas have a population of between 20,000 and slightly over 100,000 people. The largest target areas are Ukonga and Segerea each of which has around 100,000 people followed by Kiwalani with around 95,000 people. The size of the target areas thus fits within the medium size town or peri-urban settlements. The TFF (2005) notes that these ‘peri-urban low income’ areas can, in reality, better be described as ‘informal’ as some of the targeted areas are in fact urban. 

The estimated number of beneficiaries for water supply can be estimated as follows:

· Number of water supply systems: 60

· Estimated water production per system: 72,000 l/day

· Water consumption per person per day: 25 l

· Number of beneficiaries = 60*72,000/25 = 172,800. This is about 23 % of the total (760,152 people) population estimated to be living in the targeted areas.

The project will serve about 2880 persons per subproject (per water system). 

Sanitation facilities will be coupled to water facilities, and the beneficiary population is estimated to be the entire ward population (760.000 persons).

The ‘poorest among the poor’ elderly and handicapped are allowed to get water for free at kiosks. Accordingly, this is a good arrangement. However, the resulting implication of this arrangement on cost recovery or on the margin which could be used for sanitation activities needs to be taken into account.

The average Income: The Household Budget Survey (2000) reveals that in 2000 the per capita income for “rural” Dar-es-salaam was Tshs 8,988.6 per 28 day month while for urban Dar-es-Salaam it was Tshs 17,901.7 per 28 day month. The weighted per capita income for Dar-es-Salaam (total) was Tshs 17,479.7 per 28 day month. Using the rural per capita income figures we have Tshs 8,988.6/28*360= Tshs 115,567.70 as average per capita income per annum in 2000 for people in the target areas. Most of the project’s target areas fall under the ‘rural’ category. 

(1USD=1,250 Tsh; 1EUR=1,600 Tsh)

Information from the Population Census (2002) shows that the population growth rates for the period 1988-2002 of 5.8 % is corresponding to the average GDP growth of 5.6%. The estimated average income level is within the estimates by JICA Study (2005) which puts the average income for various groups in Dar-es-Salaam region to be ranging between Tshs 30,000 and Tshs 300,000  

Gender Analysis: Traditionally, women’s role is giving birth to children and raising them. They also do all kind of domestic work and family care, including fetching water and hygiene and cleanliness. Men are not supposed to fetch water. The burden of fetching water in some places is enormous, which may take several hours per day for the women. Also children may spend lots of time fetching water, which they cannot spend on school or other social activities. On top of this physical labor, the cost of water (of doubtful quality) is often so high that it compromises heavily the domestic budget for other necessary expenses.

The socio-economic disadvantages for women and children have rendered them more vulnerable to environmental health risks including cholera and other waterborne diseases. Women are least likely to be chosen or to voluntarily participate in community development activities and yet their participation will be necessary for the success of the proposed participatory approach. Their participation should therefore be pro​actively sought and given necessary priority by the project management.  

The impact of better water supply on women’s’ lives is obvious: important time savings which can better be invested in other activities, which raises their social and economic status, relief of physical risks carrying heavy loads of water, promotion of management skills.  Better sanitation leads to less ‘care’ (provided by women) for ill members of the households.  Water in the vicinity of the houses avoids that women have to go out, often at night to collect water, despite the risk of sexual harassment.

One of the best ways to reduce the gender specific disadvantages faced by poor women and their households is to increase access to safe water within 400 m or within 15 minutes of time to fetch water.  

Specific needs of other vulnerable groups:

The ‘poorest among the poor’, elderly and handicapped are allowed to get water for free at a kiosk. This is an encouraging community attitude of non-exclusion. The project will support the already existing sense of solidarity, which has to be taken into account when elaborating management schemes (and the tariff setting) for the water supply facilities.

Pilot sanitation facilities in schools will improve school environment and (together with education on hygiene and sanitation in the schools) can change the attitudes in the whole community as soon as the children become agents of change. School attendance of young girls seems often to be affected positively by a better access to sanitation. 

1.2 Current Levels of Services

The facilities and services on which the target communities rely at present for water supply (WS) and sanitation are more or less similar to the respective facilities and services found in the rural areas of the three municipalities as shown in the Table below.

(a) Facilities and Services for Water Supply: 

Characteristics of the Water Source: In the targeted areas water sources vary from place to place. In general, however, none of the targeted areas have frequent water supply from DAWASCO (which is responsible for operating the city water supply system, and successor of City Water Services). Apart from not reaching all areas in the City, DAWASCO is faced with inadequate water production and supply, water losses, illegal connections, weak billing and revenue collection, inadequate maintenance and chronic under-investment since the mid 1970s. Underground water is accessible in some places while in others there is a problem of water scarcity from underground sources. Salinity of groundwater is a problem in some areas and added to that the congested nature of the households coupled with the use of pit-latrines makes underground water unsafe in some of the communities. Deep underground water is available in several other places.

Table 3: Percent Distribution of Households by Location and Main source of Drinking Water in the Three Municipalities

	Type of Water Source
	Kinondoni Municipality
	Ilala Municipality
	Temeke Municipality

	
	Total
	Urban
	Rural
	Total
	Urban
	Rural
	Total
	Urban
	Rural

	Piped Water
	91.23
	93.68
	45.25
	45.06
	48.69
	0.27
	68.68
	72.33
	16.19

	Protected Well
	0.80
	0.69
	2.92
	35.29
	36.57
	19.55
	19.56
	19.67
	17.92

	Unprotected well
	2.87
	0.35
	49.98
	13.95
	8.78
	77.69
	8.21
	4.48
	61.85

	Protected Spring
	0.03
	0.03
	0.03
	0.30
	0.26
	0.92
	0.60
	0.61
	0.49

	Unprotected spring
	0.06
	0.06
	0.07
	0.33
	0.27
	1.10
	0.95
	0.96
	0.94

	River/Stream
	0.17
	0.17
	0.23
	0.11
	0.08
	0.43
	0.26
	0.09
	2.56

	Pond/Dam
	0.06
	0.01
	0.95
	0.00
	0.00
	0.02
	0.00
	0.00
	0.00

	Lake
	0.00
	0.00
	0.03
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Rain water
	0.03
	0.01
	0.36
	0.08
	0.08
	0.00
	0.02
	0.02
	0.02

	Water Vendors
	4.75
	5.0
	0.16
	4.87
	5.27
	0.02
	1.72
	1.84
	0.03

	Others
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


Source: Population and Housing Census, 2002

Note: 

(i) Kinondoni Municipal 
Total Households = 263,869; 
Urban = 250,486; Rural = 13,383

(ii) Ilala Municipal 
Total Households =150,515; 
Urban = 139,222; Rural = 11,294

(iii) Temeke Municipal 
Total Households =190,585;  
Urban = 178,186; Rural = 12,399

The DAWASCO-network for water supply does not cover all places in Dar-es-Salaam and its infrastructures in several places are dilapidated. Thus, not only that the water supply from DAWASCO network is inadequate but it is often unreliable. In most cases water supply from DAWASCO is only a few times a week, without announcing when the water will come. It is common to see many people with buckets in line on water points waiting for water. In general the main sources of drinking water in the rural areas of the three municipalities are unprotected wells, protected wells and vendors. More than half (50%) of the rural households in Kinondoni, more than three quarters (75%) of rural households in Ilala and about two-thirds (60%) of the rural households in Temeke get their drinking water from unprotected wells. A significant number of urban households in Ilala and Temeke also depend on unprotected wells for their drinking water. 

Specifically in reference to the target areas which face similar situations of water supply as that of rural areas and disadvantaged urban areas depend on the following facilities and services of water supply:

· House or yard connection: Some few houses are connected to the tanks supplied with water from deep boreholes 

· Self-supply, family wells: few households use family wells which in many cases are unprotected and have unsafe water especially when shallow wells are constructed in congested areas

· Public Stand posts 

· Private water kiosks

· Hand pumps (many of these are not working) 

· Unprotected community wells

The primary water source is mainly unprotected in the rainy season, with the use of unprotected wells for getting water for domestic use such as drinking, cooking and washing dishes and clothes. Few households have access to the water supply from piped schemes which are mostly public/communal water supply through public taps.

Due to the seasonality nature of water supply from the unprotected source, the number of users of protected source and of service from water vendors increases in dry season for domestic consumption, as is shown in Table 4 below.

Table 4: Primary Water Source for Drinking in Rainy and Dry Seasons in Dar and Coast Regions

	Type of Source
	Rainy Season
	Dry season

	Unprotected sources
	53.0
	44.1

	Protected sources (point source)
	9.8
	9.9

	Protected source (Piped scheme)
	20.4
	24.0

	Water vendor
	16.8
	22.1


Source: JICA Study (2005)

(b) Facilities and Services for Sanitation: 

The Population and Housing Census (2002) presents some information on the facilities and services of sanitation situation in the three municipalities:

Table 4: Percent of households by Type of Toilet Facilities in the three Municipalities

	Type of Facility
	Kinondoni Municipal
	Ilala Municipal
	Temeke Municipal

	
	Total
	Urban
	Rural
	Total
	Urban
	Rural
	Total
	Urban
	Rural

	Flush Toilet
	14.15
	14.84
	1.22
	18.86
	20.30
	1.19
	10.81
	11.51
	0.87

	Traditional Pit-latrine
	82.56
	82.51
	83.74
	78.75
	77.48
	94.42
	86.71
	86.84
	84.78

	Ventilated Pit-latrine
	1.44
	1.39
	2.23
	1.54
	1.61
	0.58
	1.00
	1.02
	0.63

	Other
	0.18
	0.04
	2.80
	0.03
	0.03
	0.04
	0.09
	0.10
	0.05

	No Facility
	1.67
	1.22
	10.01
	0.82
	0.58
	3.77
	1.39
	0.53
	13.67

	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


Source: Population and Housing Census, 2002

Note: Based on the same number of Households as reported for Table 3.

Most (over 75%) households in the three municipalities use pit latrines with the majority using traditional pit latrines. This has implications on the level of sanitation especially when they are full as there is little space for emptying or constructing new ones. Inappropriate methods (such as flushing the latrines with rain water during storms) are sometimes used to empty the pit-latrines resulting in increased water pollution. 

Specifically, in the targeted areas of the project the following facilities and services for sanitation are used: 

· Open defecation

· Tire/drum latrines

· Open pit latrines

· Elevated latrines (because of the high water table)

· Traditional pit latrines (unsafe floor, unprotected and uncovered).

· VIP latrine (Ventilated improved latrine)

· ECOSAN latrines with urine separation and recycling of organic waste

· Pour flush latrine with septic tank and soak away

c) Characteristics, Problems and Constraints of the Current WS and Sanitation

The characteristics, problems and constraints of the current WS in the target areas are not significantly different from those of other parts of peri-urban Tanzania. Typical problems/deficiencies include:

Quality: In many of the targeted areas, especially the congested areas of places like Tandale, pollution of water was mentioned to be a main factor behind the frequent outbreaks of water borne diseases like cholera. There is also a problem of salinity being too high in certain areas including Tandale making water available from these areas unfit for human consumption. 

Poor sanitation leading to a greater risk to diseases also affects women more heavily than men. Women not only have the main responsibility for collecting water but they also have the main responsibility for taking care of the sick. There is a strong correlation between poor sanitation and the incidence of water-borne diseases like cholera, dysentery and diarrhea.     

Data on sanitation from the Household Budget Survey (HBS, 2002) found that there was little change between 1991/92 and 2000/01. Even this data is incomplete because it does not differentiate between the types of pit latrines used which can range from well built and well kept sanitary facilities to those with collapsing pits, unsafe logs and muddy platforms. The Poverty and Human Development Report (PHDR,, 2003) has recommended the inclusion of a question on the existence of improvements (slab, stabilized pit, vent pipe) in future surveys.  

On the whole there is a tendency to consider only urban sewerage systems and even here, mainly flush systems which is affordable by few people. Poorer households like in the targeted peri-urban areas would be better served through improvement of the more affordable improved pit latrines.  In these crowded peri-urban areas the majority of poor women and men who cannot afford improved pit latrines live incidences of morbidity and mortality from water borne diseases and malaria are highest.  

Sanitation systems such as storm and waste water drainage are absent in most peri-urban areas. In high-density areas, this often leads to long-standing polluted water in the residential areas, forming a threat to the public health. Another aspect of sanitation which especially affects women is garbage disposal. Women as managers of household work have the main responsibility to dispose of the garbage. The HBS, 2000/01 found that only 3.1 per cent of the households used a rubbish bin. Of the rest about 55 per cent of the households used rubbish pits, and the rest just threw the rubbish within or outside the house compound, with potential negative effects on the health of the household.     

Quantity: In some areas water can not be obtained from wells during dry seasons. This is in addition to the problem of very little or no water supply at all from DAWASCO. 

Average Consumption of water: The JICA Study (2005) estimates that the daily water consumption in Dar-es-Salaam region is 23 liters per capita per day during rainy season while during dry season consumption falls to 18 liters per capita per day. The Study also notes that households using single unprotected source of water for domestic use consume about 24 liters/capita/day in rainy season and 14 liters/capita/day in dry season from the unprotected sources such as unprotected shallow wells. The water consumption level of users of public tap is 17 liters/capita/day in rainy season and 20 liter/capita/day in dry season. The Study further presents a target of 25 liters/per capita per day.

Distance and Lack of Convenience: The objective of the National Water Policy is to provide safe water within 400 m. However, a common indicator for distance, used by Ministry of Water and the Household Budget Survey (HBS) appears to be water sources within 1 km.   
In places where the water supply systems are fully operational all the year round, there is undoubtedly savings in time. However, when these systems do not exist or are not operational as is the case with the targeted areas, women have to find other sources which can be a long way off especially in the dry season.  

Data in the HBS show that the number of households travelling less than 1 km. increased from 49.9% to 54.9%.between 1991/92 and 2000/01, a gain of approximately 0.5% per annum. This means that there has been some savings in the distances that women travel to fetch water. However, there was a corresponding increase in households that had to travel more than 3km. and 6km. Thus, overall, there was only a slight increase in the mean distance to fetching water (HBS 2002).   

In the target areas the particular problem is non-existence of water supply systems by DAWASCO and where systems exist they are dilapidated and hence not operational. The problem of lack of piped water supply to these areas is aggravated by the fact that most of these areas are unplanned and have no open spaces which could be utilized for putting the pipes and sewerage systems construction.    

Time taken to collect water: In Tanzania the Poverty Monitoring System (PMS) noted that consumption of water falls significantly for households with more than 30 minutes return journey time from the source (PHDR, 2003). Between 1992 and 1999 the proportion of households spending less than 30 minutes dropped significantly by 22 % for urban areas (from 88% to 66 %) and 19% for rural areas (from 75% to  64%). This is due to the combination of low access and long queues at the few working water points. The reasons could be the frequent breakdowns of the water supply and more and more people relying on the few working water points resulting in long queues at these water points as is the case in most of the targeted areas. The JICA Study (2005) reports that while in Dar-es-Salaam water are obtained from relatively short distances compared to many other places in Tanzania, the problem long time taken to fetch water is still experienced in the targeted areas due to long queues at the water sources. The Study reports that on average it takes 10 minutes and 30 minutes for women to fetch water in Dar-es-Salaam during rainy and dry seasons, respectively.
The implications for the productive activities of women to reduce poverty are significant. Heavy time inputs into fetching water have cost implications in terms of foregone time that could be engaged in productive activities and time for rest. All these prevent women from contributing effectively in productive activities and thus reducing income poverty.  

(d) Paying for Water

Water users in the targeted areas are currently paying Tshs 20 to Tshs 35 per 20 liter bucket (or 1 to 1.7 Tsh per 1 liter) to Water User Committees (WUC). They, however pay water vendors considerable higher prices ranging between Tshs 100 to Tshs 200 per 20 liter bucket (or Tshs 5 to Tshs 10 per 1 liter) depending on areas and the extent of water scarcity which also depends on seasonality. All these payments are made whenever one draws water from a DP or is supplied by a vendor (JICA Study, 2005). It is also reported that in some very few cases monthly payment per household, ranging between Tshs 500 to Tshs 1,000, is applied to the user fee for protected shallow well or deep well with hand pump or public tap. Monthly payment is also reported to be used for the case of private connection at yard or into dwelling of own house. Elderly, poor and handicapped do not pay for water in most cases. 

DAWASCO Water and Sewerage Charges: Domestic water consumption is charged at the rate of 80% of water consumed. Since this bill is combined with the bill for sewerage, the total bill consists normally of two components: Tshs 725/m3 for 80% of the water supplied and Tshs 147/m3 for sewerage. According to the Report the commercial DAWASCO rates for water supply and sewerage are lower than the price that consumers in the low income areas pay currently for the water supply alone. 

(e) Proportion of People with safe drinking water and hygienic sanitation: 

If we assume that water supplied by pipes, protected wells and protected springs constitute safe drinking water then data from the Population and Housing Census (2002) indicate that in Kinondoni municipal overall 91% have access to safe water while only 48.2 % of rural people have access to safe water. In Ilala municipal the corresponding figures are 80% for people with access to safe water for overall and 20.74 % for rural areas of the municipal. The figures for Temeke municipal are 88% for overall and 34.6 % for rural areas

Data on sanitation from national surveys such as the HBS and the DHS found that there was little change between 1991/92 and 2000/01. Currently, about 7% of the households do not use a toilet, the majority, (90 %) use a pit latrine, only 2.2 % use flush toilets mainly in the urban areas, 0.8% use a Ventilated Pit Latrine (VIP) (HBS, 2002). The DHS had slightly lower usage rates for all types of facilities with 12% not having any toilet facility.  

In the targeted areas, sanitation is still poor. The proportions of people who use flush toilet and VIP latrine are 15.6%, 16.2% and only 3.5%, respectively for overall, urban and rural areas of Kinondoni municipal. In Ilala the corresponding figures are 23.7%, 25.4% and only 2%, respectively for overall, urban and rural areas. In total 14.7% of people in Temeke municipal use flush toilets and VIP latrines while 15.6% and 2.1% use these facilities in urban and rural areas, respectively. 

(f) Population growth
Information from the Population Census (2002) shows that the population growth rates for the period 1988-2002 is 5.8% for Dar es Salaam.

1.3. Situation with and without the project 

	Municipality
	Total estimated peri-urban population

per municipality
	% access to (unreliable) piped water supply/

protected well/

protected spring 2002 (%) 
	Number of access to (unreliable) piped water supply/

protected well/

protected spring 2002
	Estimated access to (unreliable) piped water supply/

protected well/

protected spring 2006(*)
	Number complementary access to reliable water supply 2011

(36 WSS-supply from CWSSP

+72 from JICA)
	Number of access to reliable water supply with this project by 2011
	Total access to (reliable) water supply by 2011
	Estimated population in 2011
	% access to reliable piped water supply

/protected well/

protected spring 

2011 (%)

	Kinondoni
	175,242
	48,20
	84,467
	89,535
	40,000
	26,500
	150,967
	269,873
	59

	Ilala
	364,974
	20,74
	75,696
	80,237
	195,000
	80,000
	350,696
	562,060
	62

	Temeke
	219,936
	34,60
	76,098
	80,664
	40,000
	66,500
	182,598
	338,701
	54


(*) access to water progressing 1.5% per annum for this period

This figures show that the situation with this project, together with the CWSSP-program and the planned JICA-project will have a significant effect on the access to water. We have to mention however that with the enormous growth of the city of Dar es Salaam (6% per year) the effect in % increase is relatively reduced.

The project will rely on public tap points. Water consumption level of users of public tap is 17 liters/capita/day in rainy season and 20 liter/capita/day in dry season. The target of  25 liters/per capita per day for this project will be applied.

Concerning sanitation, so far, no sewerage or other facilities exist in the target areas. With the project (partial) services and hygiene awareness actions will reach almost the entire population of the target areas.

1.4 Sustainability, Financial Viability and Economic Justification of the Project

1.4.1. The O&M requirements and the costs of WS services delivered by the Project

The type of Water Supply (WS) system that will be developed under the Project is mainly Type 2: Small autonomous WS systems in Peri-urban and informal settlements of Dar es Salaam

(i) Conditions of Estimation

· The project consists of construction cost, engineering service cost, administration cost and physical contingencies

· The cost for the land acquisition is not included (land contributed by community as well/Or municipal council)

· The cost of land clearing is not included as will be contributed by the community

· Engineering service cost is assumed to be 15% of the total construction cost

· The success rate of well-drilling is assumed to be 70%

· All the costs are estimated under the economic conditions prevailing in June 2006

· Exchange rate of currencies to be used is 1 EUR = Tshs 1600 and USD 1.00=1,250 Tshs (as per 1st June 2006 Bank of Tanzania Exchange Rates of Foreign currencies)

(ii) Basis of the Estimation

Type 2: Small autonomous WS Systems

A total of 60 Type 2 schemes are being proposed in the project. The international base of costs for 60 Type 2 schemes were estimated based on the information collected in the field survey and other similar projects carried out in Tanzania by Dar-es-Salaam Water and Sewerage Authority (DAWASA) and the Drilling and Dam Construction Agency (DDCA). 

In the targeted areas boreholes of different levels will be constructed based on the depth of the water table. For instance in Tandale Ward a borehole is expected to be between 35 and 50 meters while in Ukonga ward it is between 70 and 100 meters. 

The following assumptions are also considered in estimating the Costs and Benefits of the WS scheme:

- We assume that 80% of the water will be sold: 72.000 l*80%=57,600 l 

-The number of people to be served by one WS scheme described below is 2,880 persons (20 l per person per day)

- We further assume that 5% of the total beneficiaries (2,880 people) are poorest elderly and handicaps. This translates to 144 people who will get free water, leaving 2,736 beneficiaries who have to pay for their water consumption, thus 57,600 l*0.95= 51.840 l sold

- During rainy season the per capita daily consumption of water from the WS scheme is 17 liters while during dry season consumption of water from the WS scheme increases to 20 liters per capita per day (the price is 1 Tshs per 1 liter). 

It was assumed that a number of 25l/person*day is lost (see remark above); but in fact the daily consumption per person at the water point is estimated at 25l/person. The consumption of 17 to 20 liters is probably too conservative.

Estimated Costs for a Small Autonomous WS System (EUR)





       



Costs in EUR 

(borehole of 80 meters deep)

(A) PREPARATION AND SUPERVISION



Feasibility Study and Supervision 





3,400

(Engineering Cost) 

(B) CONSTRUCTION COSTS


Drilling multitube well + monitoring salinity, EC,…



6,100

Drilling charges production well






6,500
 

+material Costs (Supply and Install UPVC casing,

Bottom plug, surface casing, grout seal, gravel pack) 

+Borehole Development & Testing (Borehole 

Cleaning and development and borehole test pumping)

Chlorination unit +analysis Land + clearing
     
  

             1,800

Purchase, transportation and fitting of Pipes



5,000

PVC (Sim Tank): 10,000 gallons +support 

   

        
 6,500

Pump equipment

 





  
 3,500


Waterpoints construction(5)




                         
5,000

Connection to power supply Tanesco




             1,200

TOTAL CONSTRUCTION COSTS
             


           39,000 

(We consider here a new water supply unit and make abstraction of rehabilitation)

(C) OPERATION AND MAINTENANCE COSTS

Operating Costs (per year)

· Collecting money (3 staff)






337.50

· Accountant water Committee                 
        



  37.50

· 3 Guards








675.00

· Intervention Municipal Engineer

      



187.50

· I Full job for a Committee Representative            



  62.50

· Other Allowances COWSSO


      


225.00

· Electricity Consumption Kw

               


937.00

Management costs (service contracts)




          1,500.00

Cost of Replacement (per year)





          2,400.00

Maintenance







          2,800.00

TOTAL OPERATING & MAINTENANCE   COSTS
           
                       9,160.00

ANNUAL REVENUE

Sale of Water 51,840 l/day *1 Tsh/l *365 days
  


       11,826.00
*The average annual O&M cost of water delivered to target households by the systems/facilities developed under the Project: 


Local currency/m3 
: 558 Tsh/m³

                             
Euros/m3 

: 0,35 EUR/m³

The O&M costs were calculated on average for a longer period of time. So the projection of costs over 10 years is a multiplication of the P&M cost calculated per year. Obviously, the replacement and maintenance costs will be higher towards the end of the 10-year period, but this was taken into account in the estimation.

1.4.2. Cost recovery arrangements for the WS systems (and/or sanitation services/facilities) developed under the project

The COWSSOs are responsible for the cost recovery. They can choose for own management of the service and will establish then the recovery per public water distribution point (all the service of the WSsystem will be by public water points). For each water point water vendors will collect the money when the system is operational at 1 Tsh/l (20Tsh/bucket). They make the money over to the accountant of the COWSSO on a daily base.

They will rather delegate this service by contracting it out. When the service is delegated to a contractor negotiation will take place with the COWSSO to establish the revenue per liter for the contractor (taking into account the social tariffs imposed for elder, poorer, handicapped persons). 

1.4.3. Will the services developed by the project be affordable,

Willingness to pay for investment and water:

The JICA Study (2005) established also that in Dar-es-Salaam, apart from the contribution towards operation and maintenance costs, half of the sampled households pointed out that they could contribute in cash at Tshs 3,000-5,000 per household for initial costs of construction of improved water supply facilities. Another 30% were willing to contribute in form of provision of labor force and 10% by provision of construction materials such as sand.

The Formulation Document shows that the water payments of between Tshs 1 per liter is more or less the same they are currently paying community based / municipal water supply schemes. Furthermore, this is far below the amount they are paying for the water vendors. Thus, people served with the WS scheme are expected to be willing to pay. 

Annual water payments in comparison with income:

For the households served by the WS scheme: the Average Annual Water Payments per person for a 20 l consumption is 7,300 Tshs while the Average annual income per person is Tshs 115,567.70. The Ratio Average annual Water Payments per person per year (20 l*365days*1 TSh/l)/Average Annual Income per Person is 7,300/115,567.70 * 100 = 6,3%. It is slightly above the recommended 5% but the beneficiaries are already spending a lot more money for less and unsafe water. 

1.4.4. Financial viability

WS system revenues

The annual Revenue from the WS system is EUR 11,826 EUR

Working ratio of WS system

The estimated Annual revenue generated from the WS scheme is EUR 11,826 which covers the total annual operating and maintenance Cost of EUR 9,160. The working ratio is therefore 77%. 

1.5. Efficiency and effectiveness

1.5.1. Efficiency

1) Cost per beneficiary

The cost per person gaining access to basic services for safe water supply is EUR 39,000/2,880 people = EUR 13.5

2) Cost per unit of output

Cost of water supply per m3 is 


Local currency/m3 
: 558 Tsh/m³

                              
Euros/m3 

: 0.35 EUR/m³

3) Overhead and management

The overhead costs and/or agency costs of the directly related to the action in term of % of total Project costs are 6 %.

This cost is justified in relation to the strong capacity strengthening aspect (to COWSSOs, municipalities and social engineering organizations) and community awareness component on hygiene and sanitation.

1.5.2. Effectiveness

Progress towards the MDGs

Basic Safe Drinking Water Supply services: 

The project will provide 170,000 people with safe access to drinking water. This will be accomplished in year 2, 3 and 4 of the project, meaning 56,666 persons by 2008; 113,333 by 2009 and 170,000 people by 2010

Basic Hygienic Sanitation: 

The action will also provide 760,000 people with access to sanitation services as latrine emptying and storm and waste water drainage. Some pilot latrines will also be made especially at schools (225 pilot latrines).

This will be accomplished in year 2, 3 and 4 of the project, meaning 253,333 persons by 2008; 506,666 by 2009 and 760,000 people by 2010

Number of people that will gain access to basic services under the Project / total that needed to achieve the WSS/MDGs? 

The table in 1.3. shows us a population of about 505,000 persons without access to reliable drinking water. The project will then contribute giving access to 170,000 extra persons, meaning 34 % of the actual population without access.

2. Economic evaluation 

(based on JICA study and own findings)

A number of benefits will be realized from the WS scheme. The benefits include savings in productive time especially by women which can be used in women’s productive labor and subsequently improve their incomes and status. Increased consumption of safe water from the WS scheme will reduce the incidences of water borne diseases such as diarrhea and cholera and thus reduce the number of deaths from these diseases. Improved access to safe water will also enhance the health and survival especially of the poorest elderly and handicapped. In addition, the money saved from expenditure on water especially when the high prices by vendors are considered can be used by the households for other socio-economic development initiatives. Finally, since the annual revenue from selling water supplied by the scheme is greater than the annual operating cost some surplus can be used to improve the sanitation situation in the target area. This may involve contribution to the costs for education and sensitization on sanitation and hygienic issues as well as constructing some improved sanitation facilities.

The economic benefit of the project can be obtained as follows: 

1) Time saving of water fetching from the existing water sources

In case the project is implemented, it is assumed that the residents can save costs currently spent to obtain domestic water from the existing water sources. This benefit can be considered from the aspects of reduction of the opportunity cost to be allocated for time spent on water fetching and decrease in actual cost incurred to obtain water from water vendors.

According to the village inventory data, existing water sources for the target communities are mainly unprotected shallow wells, rivers/streams/ponds/dams, and water vendors. Frequency of water fetching by the households is 3.3 times a day in Dar es Salaam. Based on the information on time spent on water fetching per household per trip and frequency of water collection, average time spent by a household per day is estimated 3.1 hours in Dar es Salaam, and the relevant of per capita time is 0.5 hours by considering average number of household members. These figures include both the time required to access to and return from water source, and queuing at the source to draw water.

The amount to be saved consequent to the proposed water supply schemes is calculated by applying the minimum rural wage of Tanzania, which is equivalent to 30 US Dollars/month. In light of low opportunity to utilize the saved time for other economic activities in the target areas, only 40 percent of the rate is applied to convert the time into the monetary value. 

An annual amount of 13.7 USD per capita is gained (average household is 6 persons).

2) Cost saving for obtaining domestic water from alternative source

The amount of the cost to be saved for obtaining water from existing water sources in comparison with the new facilities at a lower cost.

The daily expenditure of households to obtain domestic water is Tsh 386.5 in Dar es Salaam. The present volume of water consumption for domestic use is 22liter/capita/day in Dar es Salaam Region. Also, the unit cost of water is Tsh 1 per liter for the use of unprotected or protected shallow well and borehole with hand pump, and Tsh 6-7 per liter on average for water sold by the water vendors. 

Another annual amount of 13.1USD per capita is gained (as most of the people in the target area rely on alternative sources).

3) Cost saving for medical expense due to improved health status

Mean medical expenditure is about Tsh 7,300/ household in Dar es Salaam on a monthly basis. It is assumed that approximately 40 percent of the present medical expenditure will be saved, thanks to the improved health status that is attributed to increased access to safe and stable water supply by the residents. However, it should be emphasized that this effect can only be realized firmly when the environmental sanitation and hygiene behaviour of the residents in the target area are improved in conjunction with provision of safe water.

Another annual amount of 4,9 USD per capita is gained. 
(4) Conclusion

The economic benefit will exceed the cost in case that the project is implemented. Construction of the piped water supply scheme in the target communities in Dar es Salaam is expected to realize 31.7 USD (25 EUR) which is almost the double of the cost per beneficiary of the project (13.9 EUR).

In addition to these project benefits that were quantified for the economic evaluation, there are other secondary benefits of social significance. Especially, reduction of distance to the water points will significantly contribute to decrease in physical and mental burden for adult women and children, who are primary and secondary collectors of domestic water in households. This will increase the opportunities for women to allocate the saved time to other household chores, communal and leisure activities or income generating activities and allow children to attend school at a more regular base. 

3. Environmental Impact Assesment 

(based on JICA study and own findings)

Potential environmental and social impacts, which might arise in implementation of the proposed water supply plan, are assessed.

3.1. Environmental Assessment

3.1.1. Groundwater

Potential lmpact by the Water Supply Plan

For the JICA study in the same target area groundwater potential was considered and evaluation was done in terms of yield, user population, operation time, and water quality, showing no adverse impact when implementing the WSsystems.

Follow-Up Activity
The groundwater condition is largely affected by local conditions. Therefore, periodical monitoring quantity of water in aquifers and fluctuation of water table are effective measures to prevent any risk. Objectives of the monitoring are 

-To keep the yield within that of the proposed production weIl

-To grasp the groundwater condition such as water table level and groundwater quality by a periodical monitoring.

And key parameters for the monitoring and observation are;


a. Groundwater recharge potential:


b. Population in the study area:


c. Number of existing tube welIs and locations:

The appropriate numbers of welIs and the distance between the existing welIs and production welIs will be considered during the design phase because' the water level might be depressed by the pumping of multiple welIs.

Potential lmpact by Sanitation initiatives

The proposed sanitation activities will mainly reduce the negative impact of pollution on groundwater resources. More appropriate latrines, and a decrease in (standing) waste water and solid waste littering will reduce the contamination of groundwater sources. 

3.1.2. Land Subsidence

Subsidence is defined as phenomena "cased by water draining from the pores in underground strata, causing the rock to compact"(UNEP 1996). As one of the main reasons, over - abstraction leads to land subsidence caused by falling water table.

Potential lmpact

The yield of groundwater in the water supply plan is determined within the limited exploitable capacity in the area. Therefore, the groundwater yield would never bring about land subsidence and damage the existing groundwater level.

Follow-Up Activity

The basic activities are the same as for groundwater mentioned above.

3.1.3. Hydrological Situation

The mainstreams of the Wami, Ruvu and the Kizinga are confirmed as perennial rivers. 

Potential Impact by Water Supply Plan

The project will not develop surface water intake.

3.1.4. Fauna and Flora

Potential lmpacts

Drilling construction, does not affect the environment. Air pollution or noise and bad influence on fauna and flora because of this activity are limited. Regarding priority villages, there will be no negative impact on fauna and flora since the potential impact to environment is never beyond regenerative capability of fauna and flora.

Follow - Up Activity

Communicating with related institutions such as department of wildlife, forest and beekeeping, MoNRT, national and international NGOs and the target communities themselves, and periodical monitoring will be useful to observe further environmental condition.

3.2. Social Assessment

3.2.1. Women and Children Water Use in Cultural Context

The life of men and women differs in many respects. In rural area like some parts of Dar es Salaam, a woman's role is reproductive. Generally, men work primarily in agriculture or production; they are likewise responsible for the selling of agriculture produce and for purchases on the markets. In contrast, almost all women in rural places are in charge of domestic work. Women are responsible for preparing and cooking foods, washing,...

The long distance on a bumpy path and roads for fetching water keeps women from performing their housework within limited time each day. A double burden for women and children is fetching water with carrying a big plastic tank, which weighs more than 20 kg, at least 3 to 6 times per day for women. Children usually carry a smaller tank but this makes the labour not less exhausting for them. According to teachers high drop-out rates of about 40 % in primary school can be attributed to engagement of family labours including fetching water. 

Potential lmpact by the Water Supply Plan

The WSsystem is expected to contribute to lightening the burden of water activities of women and children. The water supply plan will obviously minimize the distance and time spent for fetching water, which mitigate tiredness causing from carrying heavy plastic tanks. Moreover, there will be an easier access to a much better water quality with acceptable water, access to water for marginalized people and prevention from water-borne diseases.

Thus, the proposed water supply plan will directly give a positive impact on women and children’s life condition, and even better, implementation of the water supply will save time to improve further women and children's life, e.g. more time for school attendance.

Follow- Up Activity

There is no anticipation of negative impact on this issue but an absolutely positive impact. For better improvement, combination of hygiene education and training will be powerful tools. 

3.2.2. Water Vendors 

The presence of water vendors is a direct consequence of a failing distribution system, which they replace. Because of the shortage of water of acceptable quality within a reasonable distance, they distribute water, sometimes of very doubtful quality. The selling price is 5 to 15 times higher than the basic price of 20 Tsh per jerry can of 20 l.

There are also other types of water vendors: 

- Private well owners, who almost all of them sell water, which confirms the earlier statement that the basic selling price of 1 Tsh/l is above production cost.

-‘ Water companies’ which own production wells, and organise a distribution with tanker trucks.

Potential lmpact by the Water Supply Plan and mitigation measures

The project might affect these local jobs. Sufficient water supply points could make retail distribution redundant. Positive impact may be expected as long as there will be still too little supply points, but at the same time improved access to water of acceptable quality by water vendors. A possibility would be to involve them in the operation and maintenance of the new supply units, or to consider vendor activities as an integrated element in the operation of the water supply system. Their activities could be organised in a more appropriate manner, e.g. tariff setting, ‘registering’ of vendors for a certain area, quality control, provision of adequate tools etc. 

3.2.3. Management for Sharing Water Supply Facilities among Adjacent Villages

Potential lmpact by the Water Supply Plan

Adjacent communities could be affected by issues of advantage and disadvantage in terms of legal access to groundwater and division, the responsibility of water management and the role of operation and maintenance of the facilities for sharing water sources and services.

Mitigation Measures

The participative process of the project approach together with the social engineering support to COWSSOs and communities will always facilitate dialogue and conflict management. 

3.2.4. Villager's Perceptions to the Poor and Attitude to Payment 

During the field visits and the participatory meetings, it appeared that usually the ‘poorest among the poor’, elderly and handicapped are allowed to get water for free at kiosks. This is an encouraging community attitude of non-exclusion. The project will support the already existing sense of solidarity, which has to be taken into account when elaborating management schemes for the water supply facilities, as this practice may lead to cost recovery problems or a too small financial margin to allow sanitation action. On the other hand, there may be a lack of the perception of "user's pay" and "O&M for full cost recovery" in these villages. 

Follow - Up Activity

The facilitation and capacity building will involve all the stakeholders  to adopt these principles.

3.2.5. The concept of a ‘community’

The concept of ‘a community’ may be very weak. In the context of this project, the weakest definition could even be ‘those people who live on a distance not further than 400 – 500 m from a domestic water point’.  

The project will strengthen the community because of the participatory aspects like financial contribution, operation and maintenance and legal status of ownership in user associations of water supply and sanitation facilities. 

3.2.6. The perception that waste represents a cost

There will always be more willingness to pay for something that is essential to survive (drinking water) than for something everyone tries to get rid of (waste). This is a good reason to incorporate the treatment cost of waste water into the selling price of clean water.

The idea that part of the price poor people pay for water will be used to handle waste, may be rather confronting to them. On the other hand, the impact of proper management of revenues, without raising today’s prices, may lead to successful sanitation actions and better living conditions. Awareness creation on these issues aims to increase the acceptance of sanitation costs in the involved communities.

� Japan International Cooperation Agency (JICA, 2005), “The Study on water Supply Improvement in Coast Region and Dar-es-Salaam Peri-Urban in the United Republic of Tanzania”, December 2005


� In this report we give a lot of importance to the JICA Study (2005) because it is the most complete available in depth study 
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